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MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

PREFACE AND INTRODUCTION

This new 1951 Television Servicling Information manusl is
the fifth in the SUPREME PUBLICATIONS Television Series and
has a famlliar appearance to those who have used the earlier
volumes. Material on more models of all important makes 1is
included in this volume. An attempt has been made to make
this material serve as a qulck gulde to easier repairs, and
explanations and theory have been cut to a very minimum. The
television receivers of this period have been made under a
constant part shortage and circults have been altered in pro-
duction to take advantage of avallable parts. Such changes,
or those due to engineering revisions, are included where this
is practical to aid you further.

The Table of Contents 1s glven pages 3 and 4. Refer to
this table to find materlal needed.

We extend our sincere thanks and appreclation for fine
cooperation to all television set manufacturers whose products
are described in thls manual.

M. N. Beitman
March 1, 1951
Chicago.

Copyright, 1951, by
SUPREME PUBLICATIONS,
Chicago, Illlnois

All rights reserved,
including the rights
to reproduce or quote
the contents of thils
book, or any portion
thereof, 1In any form.
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Admiral SERVICE for models using
24D1, 24E1, 24F1, 2461, 24H1, and 5B2, 5D2 CHASSIS

MODEL IDENTIFICATION CHART

Model Numbers

Tube TV TV Record Radio

Mode i loveer v Size Chassis  Tuner Changer (AM-FM)
26X35, 26X36, 26X37 16” round 24D1 94C18-3 = L .iiiiiiees v
36X35, 36X36, 36X37 16” round 24E1 ” RC500 or RC550 5B2
36X35A, 36X36A, 36X37A 16" round 24E1 »” RC500 or RC550 5D2
29X15, 29X16, 29X17, 29X25,

29X26, 29X27 19" round 24F1 P e N
39X16, 39X16A, 39X17A 19” round 24G1 » RC500 or RC550 5B2
39X16B, 39X17B 19” round 24G1 »” RC500 or RC550 5D2
39X25, 39X26 19” round 24G1 » RC550 5D2
26R25, 26R26, 26R35, 26R36,

26R37, 26X45, 26X46 16" rect. 24H1 L
26X55, 26X56, 26X57, 26X65,

26X66, 26X67, 26X75, 26X76 16" round 24D1 P

This manual does not apply to models in this group having the suffix letter “A” or “AN”, but it does apply if the. model

number has the suffix letter “N”.

Since the circuit of the chassis listed above is similar to Chassis
21A1, covered in the 1950 Television manual, the brief alignment
information given below plus the detailed material on alignment in
the 1950 Television manual should be used together.

Adj. Symbol Frequency Function Adj. Symbol Frequency Function
Al 1201 21.25 MC 1st Sound Trap A8 T304 23.5 MC 3rd Video IF Transformer
A2 T303 21.25 MC 2nd Sound Trap A9 T301 22.0 MC 1st Video IF Transformer
A3 T201 21.25 MC Primary, 1st Sound IF Al10 L1106 22.3 MC Mixer Plate Coil
Transformer All  L303 4.5 MC 4.5 MC Beat Trap
Ad T201 21.25 MC Secondary, lst Sound IF Al2  Cl02 RF Input Trimmer
Transformer Al3 Cl104 RF Ouwput Trimmer
A5 T202 21.25 MC Primary of Ratio Detector Al4 C107 Mixer Trimmer
Transformer Al5 Cl110 HF Oscillator Trimmer
A6 T202 21.25 MC Secondary of Ratio Detec- Al6 L102 Slug, HF Oscillator Coils
o A17 L310 19.735MC  Adjacent Channel Trap
A7 T302 25.3 MC 2nd Video IF Transformer Al18 L3309 27.25 MC Adjacent Channel Trap
\' X
Ch 16 A\ N 7 = AY
1975 MIN. 27.25 MIN 22.3 MAX. 22 MAX 25.3 MAX 23.5 MAX.
ﬁ}glln[l:mm cun:n SLUGS N7 A8 AlO X A S
OVERALL OSCILLATOR AB). // 21,23 MIN. / 2|.25éam. la.zy]u]n. \
Al A
& b ol { { N DECOUPLING FILTER SHOWN
UNDERSIDE OF CHASSIS - V304 IN 00TTED LINES
vao \ 7 vsoe V303 (2} @) ‘_‘E’g"j‘:"_:s__-
~ N ., {10 SCOPE
savs save) (33 (saes VIDED DET, X ”
N X | | 330MMFD
1ST, VIDEO IF {3} 290.VIOEOF  3RD.VIDEO F {2 C o S ;1.’
() Ev N I
V20! T202 - zZ =+
1201 jyeos = T v
7N B
saLs
ISLSCUADY 20D, S0UND IF N
SATIQ DEY.
1\ UNOERSIDE _J
oF N\
/ / @Ass-s \
A4 A3 A5 ZERO CENTER
\A‘4 A|3 A‘z ] 21.25 MAXIMUM BETWEEN
\w/ V V AND Z

Top View of Chassis Showing Alignment Adjustment Locations.




Admiral Corporation

MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

24D1, 24E1, 24F1, 24G1, 24H1, 5B2, 5D2

PRODUCTION CHANGES

At the start of production, chassis were not stamped with a run number.
Production changes are coded RUN 1, RUN 2, etc., as given in the
headings below. Run number stamped on chassis indicates that this
chassis has the change('s) incorporated which are explained under that
particular run number heading below, as well as all changes (lower run

numbers) made prior to that time.

Note that numerical symbols (), D,®, etc., on the schematic indicate
run numbers (production changes) for chassis with round picture tubes.
Numerical symbols [1J{Z][3] , etc., indicate run numbers (production
changes) for chassis with rectangular picture tubes.

RUN 1 in 24D1, 24E1, 24F1, 24G1

Voltage rating of C214 increased. Condenser C214
was changed from .0022 mfd, 600 volts to a .0022 mid,
1000 volts (part number 64A2-11) to prevent breakdown.

RUN 1 in 24H1
and
RUN 2 in 24D1, 24E1, 24F1, 24G1

Alignment point "’S"’ changed. Test jack connector
for injection of the 4.5 MC signal as explained in step
8 in the “IF Amplifier and Trap Alignment” was changed
from junction of 1.302 and L303, to plate (pin 7) of the
video detector V304, This resulted in a more definite
dip at 4.5 MC when aligning the 4.5 MC trap (L303
and C307).

RUN 2 in 24H1

R322 decreased in value to increase brightness
control range. Picture tube brightness range was in-
creased by changing resistor R322 from 100,000 ohms,
14, watt to 33,000 ohms, 1% watt (part number 60B8-333).
With this change, the Brightness control will completely
cut off the picture tube beam current when the Picture
control is advanced all the way.

RUN 3 in 24D1, 24E1, 24F1, 24G1
Current limiting resistor (R328) deleted to im-
prove focus. Due to variations in tube characteristics
of short-neck picture tubes, it was necessary to add R328
(22,000 ohms, 2 watt) to some receivers produced before
RUN 3. Other receivers did not have this resistor. In a
few sets, a compromise resistor of 15,000 chms was used.

If difficulty in focus is encountered in any chassis
(either earlier or later than Run 3), determine if resis-
tor R328 is necessary by checking as follows:

a. Picture will focus only with focus control all the way
to the right (clockwise). Add R328 (22,000 ohms,
5 watt, part number 60B20-223).

b. Picture will focus with focns control all the way to
the left (counterclockwise). Remove R328.

If adding or removing R328 does not help, try
changing the 6V6GT audio output tube (V205).

RUN 3 in 24H1
Interlock bracket changed. The 2nd anode housing
was changed so that the line cord will pull away from
the plug interlock and break the primary circuit of the

power transformer when the 2nd anode housing cover
is opened, thus preventing possibility of shock.

RUN 4 in 24D1, 24E1, 24F1, 24G1

Audio amplifier circuit changed. The 65Q7 audio
amplifier previously used (as shown under “Audio Am-
plifier Circuit in Early Sets” at right of schematic) in
the 24D1, 24E1, 24F1, 24G1 chassis was deleted and re-
placed by a 6AU6 tube and circuit as shown on schematic.

R322 decreased in value to increase brightness
control range. Picture tube brightness range was in-
creased by changing resistor R322 from 100,000 ohms,
14 watt to 33,000 ochms, 7% watt (part number 60B8-333).
With this change, the Brightness control can be made to
completely cut off the picture tube beam current when
the Picture control is advanced all the way.

RUN 4 in 24H1
and
RUN 5 in 24D1, 24E1, 24F1, 24G1

Resistor R448 added to 6CD6 screen grid to re-
duce parasitics. A 100 ohm, %4 watt resistor R448
(part number 60B8-101) was added to the 6CD6 screen
grid as shown in schematic to reduce parasitic oscillations
in this circuit. These oscillations will generally cause a
double image with a “wavy” effect.

RUN 5 in 24H1

R503 added to prevent static charge on chassis.
A 270,000 ohm, 15 watt resistor R503 (part number
60B8-274) was added from one side of the 117 volt AC
line to ground to provide a DC return for any static
charge that might build up on the chassis.

RUN 6 in 24D1, 24E1, 24F1, 24G1

Interlock bracket changed. The 2nd anode hous-
ing was changed so that the line cord will pull away from
the plug interlock and break the primary circuit of the
power transformer when the 2nd anode housing cover is
opened thus preventing possibility of shock.

RUN 7 in 24D1, 24E1

Picture tube and focus coil mounting bracket
changed to improve picture centering. The picture
tube and focus coil mounting brackets (top and bottom)
were changed to improve picture centering. Early
mounting brackets had a tendency to tilt backward
slightly, making it difficult to bring the raster down
enough to fill the picture window.




24D1, 24E1, 24F1, 24G1, 24H1, 5B2, 5D2

RUN 7 in 24F1, 24G]

High voltage compartment changed. The high
voltage compartment was changed so that the cover could
be removed easily without removing the chassis. This
change was only necessary on these chassis due to their
mounting arrangement in the cabinet.

RUN 8 in 24E1, 24G1

Jumper wire added to socket M504 to accom-
modate 5D2 radio. A jumper wire was added between
pins “M” and “N” of socket M504 to supply plate voltage
to the extra lead on the 5D2 radio. The 5B2 radio con-
necting cable has 8 leads, and the 5D2 radio has 9.

RUN 8 in 24D1, 24F1

R503 added to prevent static charge on chassis.
A 270,000 ohm, 15 watt resistor R503 (part number
60B8-274) was added from one side of the 117 volt AC
line to ground to provide a DC return for any static
charge that might build up on the chassis.

RUN 9 in 24E1, 24G)

R503 added to prevent static charge on chassis.
A 270,000 ohm, 15 watt resistor R503 (part number
60B8-274 was added from one side of the 117 volt AC
line to ground to provide a DC return for any static
charge that might build up on the chassis.

R504 added to limit jewel light current. A 3.3
ohm, 15 watt resistor (part number 60B28-10) was
added in series with jewel light M508 to limit current.

RUN 9 in 24F1
and
RUN 10 in 24G]

Picture tube and focus coil mounting bracket
changed to improve picture centering. The picture
tube and focus coil mounting brackets (top and bottom)
were changed to improve picture centering. Early mount-
ing brackets have a tendency to tilt backward slightly,
making it difficult to bring the raster down enough to
fill the picture window.

RUN 6 in 24H1
RUN 9 in 24D1
RUN 10 in 24E1, 24F1
RUN 11 in 24G1

Traps added to eliminate possibility of adjacent
channel interference. Two adjacent channel traps
L309 (27.25 MC) and L310 (19.75 MC) were added be-
tween the output of the TV tuner and the input of the
1st Video IF amplifier V301 (6AU6). This was done to
eliminate the possibility of interference from the video
carrier of the adjacent channel above and the sound car-
rier of the adjacent channel below.

This interference might be evident if two stations are
operating on adjacent channels in the same locality,
especially when the wanted station is weaker than the
interfering station.

Adjacent channel interference may take either of these
two forms:

ADMIRAL CORP.

Adjacent Channel Video Interference. The pic-
ture has an interference pattern produced by the video
carrier of the adjacent higher channel. Sometimes the
interference will appear as a superimposed picture (sta-
tionary or moving slowly) ; at other times it may appear
as a number of diagonal lines or as a vertical moving bar.

Adjacent Channel Sound Interference. The pic-
ture has a herringbone interference pattern produced by
the sound carrier of the adjacent lower channel. Close
examination will often reveal that the fine lines of the
herringbone pattern vary in accordance with the speech
or music on the adjacent lower channel. This can be
checked by quickly turning the channel selector to this
station.

Since these types of interference effects can also be
produced by other sources of interference, and also by
misalignment of the video IF’s and traps, trouble from
these sources should be checked before deciding traps
are required.

The 19.75 MC trap will remove adjacent channel video
interference, and the 27.25 MC trap will remove adjacent
channel sound interference.

A complete Adjacent Channel Trap Assembly (in-
cludes 1.309, 1.310, C313, C314 and mounting bracket)
is supplied under part number A3320.

COPPER BAND (PAINTED BLACK) ADDED TO
POWER TRANSFORMER TO ELIMINATE
PICTURE RIPPLE

To reduce 60 cycle pickup, which produced a con-
tinual very slowly moving “wiggle” or ripple in the pic-
ture, a 2-inch copper band (painted black) was added
to each side of the power transformer T501. This con-
dition is only possible in areas where the power source
for the station is different than for the receiver. If this
difficulty is encountered, try a similar shield on these
early transformers, or if necessary, replace with new
transformer. All service replacement transformers will
have the 2-inch copper band on each side.

Note that the power transformer is mounted on top
of the chassis in early production sets, and is mounted
underneath on later production sets.

CHASSIS MOUNTING BOLT SHORT CIRCUITING
WIDTH CONTROL T405 in 24D1, 24F1 CHASSIS

In early production “television only” models, the
chassis is mounted on a mounting board with 114”
mounting bolts. The mounting bolt near the “Horiz.
Width” control might short circuit the width control, re-
sulting in insufficient width, horizontal non-linearity, and
loss of picture brightness, or no raster at all.

To correct, pull the mounting board four or five inches
out of the cabinet to remove the mounting bolt, then
place four or five washers under the bolt head. Late
production sets use a shorter bolt.

When installing chassis, do not use a sharp pointed
tool for locating this mounting hole, as the width con-
trol winding might be damaged.

MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
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24D1, 24E1, 24F1, 24G1, 24H1, 5B2, 5D2

SERVICE HINTS

The circuits in the 24D1, 24E1, 24F1, 24G1, 24H1
chassis are very similar to those in the late production
20A1, 20B1, 21A1 chassis. Most service techniques ap-
plicable to the 20Al, 20Bl, 21A1 chassis can be used
when servicing the 24D1, 24E1, 24F1, 24G1, 24H1

chassis.

AUTOMATIC GAIN CONTROL CIRCUIT

A “triggered” type AGC circuit is employed to de-
velop a rapidly changing bias which is applied to the
RF Amplifier and the 1st and 2nd video IF amplifiers
with any sudden change in the sync level input to the
receiver. Since the sound IF signal is taken from the
output of the lst video IF amplifier, failure of the AGC
circuit will also affect the sound. If the video amplifier
V306 (6AC7).becomes defective, the AGC system will
develop enough negative bias to cut-off the AGC con-
trolled tubes. This results in loss of both sound and
picture. If the AGC becomes completely inoperative,
such as a defective AGC tube, the sound level will in-
crease due to loss of control bias on the 1st IF amplifier.
Also, this condition will generally result in loss of pic-
ture since the detected voltage developed across resistor
R314 is large enough to cut off the video amplifier V306.

The most positive way to check for proper operation
of the AGC circuit is to observe the control grid and
plate voltage waveforms. See TP3 and TP4 under “Wave-
form Analysis”.

INSUFFICIENT WIDTH AND HEIGHT

Since the plate voltage on the vertical oscillator and
vertical output tubes is received from the boosted B--
supply (boot strap), any failure in the horizontal oscil-
lator or horizontal output stages (such as a bad 6CD6
tube) will also affect picture height and vertical linearity.

MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

CLEANING PICTURE WINDOW and
REMOVING FINE SCRATCHES or
MARS ON PLASTIC PARTS

For best results, wash the window with luke warm
soapy water, rinse with clear water, and dry with a soft,
lint-free cloth with as little rubbing as possible.

If necessary, use Dust-Ded (part number 98A11-2{
14 oz. bottle), or commercially available “Glim”, as a
plastic cleaner and dust repellent.

Caution: Do not use other cleaners or solvents.
Cleaners and solvents such as kerosene, carbor tetra-
chloride and most of the kitchen-type cleaners may be
injurious.

Most scratches on plastic parts can be removed satis-
factorily. If the scratch or mar is slight, follow steps 3, 4,
5 below. If scratch is deep, follow all steps below.

1. Sand the scratch with wet #400 (wet or dry type)
sandpaper. Use plenty of water. Rub with free, easy,
straight strokes and finish with light featherlike
strokes.

2. Clean sanded area thoroughly by swabbing with wet
cotton or a very soft cotton cloth and then dry
thoroughly.

3. Apply a commercial household polishing agent to
the plastic parts. Although many commercial polish-
ing agents may be satisfactory, Parka-Polish, Simoniz
Kleener, Johnson’s Carnu and Wright’s Silver Cream
have been tried on Admiral plastic parts and found
suitable. Rub in with rapid, vigorous, straight
strokes. It may take several miuates of this rubbing
to produce satisfactory results,

4. Remove all trace of polishing agent by swabbing with
damp cotton. Inspect results carefully.

5. Dry completely, and buff entire escutcheon with
clean, dry cotton.

Antenna
Sound Ratio Audio Audio
IF Amp. > Det. Amp. Output m
V201-2 V203 V204 V502
1 1
RF Video Video Det. E Video e

Amp. 1 ’611":; »1 IF Amp. & Limiter - Amp. _L[] [° oy V307

V101 V301-2-3 V304 V306 j
: T T =

1 | [
HF Vert Vert
A . . Dam
Osc. VS?J(S: Osc. > Output [* per
V102 V401A V402 VL
A Jl
Y 1 I
Hor . 2nd

Sync. Sep. | Y Sync. Sync. Hor. Hor. Anode
& Clipper » Inv. —®1  Diser. Osc. ™1 Output : Power  —

V403 V401B V404 V405 V408 S\;‘fg,}’

Functional Block Diagram.
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Admiral

WAVEFORM ANALYSIS

SERVICING BY WAVEFORM ANALYSIS

After a circuit defect has been localized to the video
or sweep sections of a television receiver (see trouble-
shooting chart), localization to a single stage can be ac-
complished by use of the waveforms shown. Voltage or
resistance measurements can then be used to locate the
defective part in a conventional manner.

Two separate waveforms are shown for TPl, TP2,
TP5, TP6, TP7. TP8 and TP9. Two different oscilloscope
sweep frequencies are used in order to show up the
vertical and horizontal pulses at cach test point tboth
cannot be locked in at the same sweep frequency due to
the great difference in, and non-integral relationship of,
the vertical and horizontal pulse frequencies). The oscil-
loscope sweep is adjusted for one half of the frequency
of the vertical frequency (60 cycles) or the horizontal
frequency (15.75 KC) in order that two pulses will ap-
pear on the screen.

The peak-to-peak (PP) voltages indicated for the
various waveforms can be used to determine the voliage
gain per stage. For example: the peak-to-peak voltage
reading at TP1 (input to video amplifier) is 1.5 volts.
The peak-to-peak voltage reading at TP2 (output of
video amplifier) is 43 volts. A voltage gain of 30 can
be determined by dividing the output voltage by the
input voltage.

24D1, 24E1, 24F1, 24G1, 24H1, 5B2, 5D2

If a peak-to-peak ineter is not available for these
measurements, the oscilloscope can be calibrated with
a known voltage and used as a reference for comparison.
If the known voltage is a sine wave, multiply the RMS
value by 2.83 to find the peak value obtained on scope.

Turn Picture control fully to the right. Varying this
control will produce corresponding variations in peak-to-
peak voltages in TP1, TP2, TP3 and TPS through TP10.

A change in waveform may be noticed at the first two
test points when the receiver is switched to a different
television station. This is true since some variations in
the transmitted waveform are tolerated at the television

transmitter. All waveforms and peak-to-peak voltage
readings are subject to modification due to the response
of the oscilloscope used for test. Due to parts and manu-
facturing tolerances, variations in peak-to-peak voltages
between television receivers are a normal condition.
Hence, when using waveforms and peak-to-peak voltage
readings for quick trouble shooting, these variations
should be kept in mind to avoid erroneous conclusions.

WARNING
Waveform analysis of high voltage sections of
the receiver is not recommended, extreme care
should be taken to avoid contact with these cir-
cuits. Care should be exercised when taking mea-
surements on the horizontal output stage. No
connections should be made to the plate cap of
the V406 (6CD6G) or to any connections on the
rectifier tube (1B3GT/8016) as the high voliages

at these points are dangerouns.

CONTROL SETTINGS AND CONNECTIONS

@ Picture control set fully to the right.

® Antenna connected for TP1, TP2. TP3. and TP5 thru

TP10.

® On some test points it may be necessary to connect an
isolating resistor (approx. 100,000 ohms) in series
with probe lead of scope.

VIDEO AMPLIFIER and AGC WAVEFORMS

LR

& reRsT

4

Vertical Pulse

1.5 Vot~ PP

Vertical Pulse

45 Volts PP

Grid of Video Amplifier
b Tat i Pin 4 of V306 (6AC7)

*TP2
Output of Video Amplifier
Junection of L304 and L305

1.5 Volts PP Horizontal Pulse

43 Volts PP lHorizontal Pulse

* Waveforms obtained only with transmitied picture signal input. 9
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{\ 24D1, 24E1, 24F1, 24G1, 24H1, 5B2, 5D2

|

45 Volts PP Horizontal Pulse 350 Volts PP Horizontal Pulse

*TP3 TP4
Crid of AGC Plate of AGC

R S CEVELD (AN SYNC CIRCUIT WAVEFORMS LAl & VAL (L)

*TPS
"ul “"Im i G'rid of Sync Separator
"“|ﬂm'-.m.ﬂvu.ﬂ.iuumiz;: Pin 2 of V403 (12AU7)
sl |l f
45 Volts PP Vertieal Pulse PP —
*TP6

Plate of Sync Separator
Pin 1 of V403 (12AU7)

45 VYols PP Vertical Pulse 30 Volts PP Horizontal Pulse

*TP7
Plate of Clipper
Pin 6 of V403 (12AU7)

and
*TP8

Grid of Sync Inverter
Pin 4 of V401B (6SN7GT)

Vertieal Pulse
115 Volts PP (TP7) Horizontal Pulse
65 Volis PP (TP8) 115 Volts PP (TP7)

65 Volis PP (TP8)

*TP9
Cathode of Sync Inverter
Pin 6 of V401B (6SN7GT)
Waveform on plate (pin 5)
is identical, but reversed

180 degrees.
B VEI e e TR 15 Volts PP Horizontal Pulse
10 Volts PP 12 Volts PP
*TP10 TP1
Cathode of Hor. S Disec. Plate of Hor. Syne Disc.
:’in ; :f V:(I)-4 (ylinAcLS)lc Pins 5 and 7 of V404 (6ALS5)

' o * Waveforms obtained only with transmitted picture signal imput.
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24D1, 24E1, 24F1, 24G1, 24H1, 5B2, 5D2
HORIZONTAL OSCILLATOR and OUTPUT WAVEFORMS

50 Volis PP 100 Volis PP
TP12 TP13
Plate of Hor. Osec. Plate of Hor. Ose.
Pin 2 of V405 Pin 5 of V405
(6SN7GT) (6SN7GT)
85 Volis PP 25 Volts PP
TP14 TP15
Grid of Hor. Output Cathode of Damper
Pin 5 of V406 Pin 3 of V408
(6CD6G) (6W4GT)

75 Volis PP 75 Volis PP 60 Volis PP
TP16 TP17 TP18
. Grid of Vertical Osec. Plate of Vertical Osc. Grid of Vertical Output
Pin 1 of V401A (6SN7GT) Pin 2 of V401A (6SN7GT) Pin 6 of V402 (6S4)
Y a— N\ L ’£
rTTN v
Co z
'O
e = s
X
L3I0 1309 TP3 /TP6 TPS O p
T Ti6T N T Mz D
107 CAABNEL TAMPS “05 TPI D
R330 sﬁ’c‘ "°3 m l P4 ”
— otes T snc s
900 Volis PP v vt m, cirrer ;
TP19
Plate of Vertical Ou:put :E :g:'omm i
Pin 9 of V402 (6S%4) ha([): <
— EP%&R CHoRE 5
D
5
— Ei/ mumss &'
TPI9 E",
TPIS & vor SHEC mise
0 YE02 b VERL 0SC.
vmsomn
_ﬂ_
Tﬂ'ﬁ@ o @ o
V408 - T o
115 Volis PP T gy —
] oANPER ] ;
TP20 .

Vertical Outpuat
Centertap of T402 Bottom View of Chassis Showing TP Locations. ' '
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24D1, 24E1, 24F1, 24G1, 24H1, 5B2, 5D2
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SCHEMATIC NOTES

Run numbers are rubber stamped at rear of
chassis and are discussed.

(D. @,@ etc. indicate run numbers in 24D1,
24E1, 24F1, 24G1 chassis (round picture tube).

m[ﬂm etc. indicate run numbers in 24H1
chassis (rectangular picture tube).

, @@,@ etc. indicate alignment

points and alignment connections.

SERVICING TV SEPARATELY

In combination models, to service the television
chassis with the radio disconnected, it will be
necessary to complete the heater circuit by con-
necting a jumper wire between pins “L” and “K”
of socket M504. See schematic.

SERVICING RADIO SEPARATELY

The radio can be op-
erated without the tele-
vision chassis if a 2PAl
power supply (used in

V-radio-phono models
employing the 2071
(12”) television chas-

sis) is available. The ® —

2PA1l can be used di- 3000 QKNS S wATT
rectly with the 5B2 ra- Socket, Rear View
dio. To operate the (Inside Chassis).

5D2 radio, connect a
3,000 ohm, 5 watt resistor (part 61A1-15) from
pin “M” to “N” on power supply socket.

TV YOLTAGE DATA

(Voltages given on schematic)
Picture control turned fully clockwise. CHAN-
NEL control set on an unused channel. Other
front controls and Vert. Lin. and Height set
at approximately half rotation. .
Voltages marked with an asterisk * will vary
widely with control setting. In combination
models, B+ voltages in TV chassis will be
slightly higher when set is switched to radio
position.
Line voltage 117 volts AC.
Voltages measured with a vacuum tube volt-
meter between tube socket terminals and chas-
sis, unless otherwise indicated.
Voltages at V101, V102, V306 measured from
top of socket with tube removed.
Antenna disconnected; terminals shorted.
Under operating conditions, AGC (Automatic
Gain Control) voltage developed at pin 1 of
V301 (6AU6) should measure approximately
—4 volts. This voltage depends on signal
strength and Picture control setting.

CAUTION

Pulsed high voltages are present on the cap of
the 6CD6 tube, and on the filament terminals and
cap of the 1B3/8016 tube. NO ATTEMPT
SHOULD BE MADE TO TAKE MEASURE.
MENTS FROM THESE POINTS UNLESS
SUITABLE EQUIPMENT IS AVAILABLE.

Picture tube 2nd anode voltage can be mea-
sured from the 2nd anode connector and should
be taken only with a high voltage instrument
such as a kilovoltmeter. 2nd anode voltage is
approximately 13 KV. Proper filament voltage
check of the 1B3/8016 tube may be made by
observing filament brilliancy as compared with
that obtained with a 1.5 volt dry cell battery.

RADIO VOLTAGE DATA

(Voltages given on schematic)
Line voltage 117 volts AC.
® Voltages measured with a vacyum tube volt-
meter, between tube terminals and chassis.
Voltages measured with band switch on FM
position, unless otherwise indicated; an AM
reading is given where difference is significant.
olume control set at minimum.
Dial turned to low frequency end.
Antennas disconnected.
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Adlﬂil'ﬂ’ SERVICE for models using
21B1, 21C1, 21D1, 21H1, 2111 and 5D2, 3C1 CHASSIS

MODEL IDENTIFICATION CHART

Mo:t?oi?:be':u::l‘;e;ive Tube v v Record .
suffix letter N’ Size Chassis Tuner Changer Radio
16R12, 26R12, 26R25A, 26R26A,

26R35A, 26R36A, 26R37A 16" reet. 21B1 94C184 @ . .......ees 0 eeesen
36R37, 36R45, 36R46 16" rect. 21C1 94C18-4 RC500 or RC550 5D2 (AM-FM)
26X55A, 26X56A, 26X57A, 26X65A,

26X66A, 26X67A, 26X75A, 26X76A 16" round ~ 21D1 94C184 = ..........c  sesssens
29X25A, 29X26A 19" round 21H1 94C18-4 ...iieieee ...
39X17C, 39X25A, 39X26A 19” round 21)1 94C18-4 RC550 5D2 (AM-FM)
39X35, 39X36 19" round 21J1 94C184 RC550 3C1 (AM only)

320R17, 320R25, 320R26 20",20CP4 21J1 94C18-4 RCS550 5D2 (AM-FM)
* Important: This manual does not apply to models 26R25, 26R26, 26R35, 26R36, 26R37, 26X55, 26X56, 26X57,
26X65, 26X66, 26X67, 26X75, 26X76, 20X25, 20X26, 39X25, 39X26 (without the suffix letter “A”).

The schematic diagram on the next two pages covers 21Bl, 21C1,
(16" rect.) 21H1, 21J1 (19" round) Chassis as used with 5D2 (AM~FM
radio). The 3Cl AM radio used with 21J1 chassis is not shown, but
it connects to the television chassis through the same type of cable
and employes only three tubes. Chassis 21D1 is for television re-
ception only, and its circuit is almost identical to the television
section of the models shown on the next two pages.

The IF and AGC circults of these television sets are similar to
the circuits of the 20X1, 20Y1l, described on pages 17 to 22 of the
1950 Television manual. The material in this earlier volume may be
used to help you with the alignment. The sweep circuits are similar
to the circuits of the 24D1 series covered in this manual beginning
with page 5.

Admiral Television Chassis 20T1, and 20V1l, are similar in many
ways to the sets described here. You will find that this material

can be used as a guide in servicing these additional models.

DIFFERENT IF TUBES (v301, V302, V303)
Runs 3 & 4 in 21B1 Chassis produced at Cortland*
Run 5 in 21B1 Chassis produced at Bloomington*
Run 1 in 21D1 Chassis, Run 1 in 21J1 Chassis

In later sets, a 6AGS tube is used as an alternate for

CHANGE TO IMPROVE SYNC STABILITY
# Run 5 in 21C1 Chassis, Run 2 in 21B1 Chassis
An RC filter consisting of a parallel combination of a
270,000 ohm, 1% watt resistor (part number 60B8-274)
and a 150 mmfd, mica condenser (part number 65B21-

151) is connected between resistor R323 and condenser
C308. Resistor R323 was changed from 8,200 ohms to
18,000 ohms, 1% watt (part number 60B8-183).

€433 CHANGED to OBTAIN SUFFICIENT WIDTH
Run 2 in 21D1 Chassis, Run 2 in 21J1 Chassis

C433 is .002 mfd, .0047 mfd, or .01 mfd, 600 volts, as
required to obtain sufficient width. Increasing the size
of condenser C433 provides greater sweep width with
slight reduction in picture brightness. When adding or
replacing C433 use the smallest capacity possible which
will produce sufficient sweep width.

the 6AU6 tube in the 3rd IF stage, in the 2nd and 3rd
IF stages, or in the 1st, 2nd and 3rd IF stages. The
6AU6 and 6AGS5 tubes are not directly interchangeable.
When the 6AG5 tube is used, tube socket terminal 2 is
unused (not grounded) as pins 2 and 7 of this tube are
connected internally. A tube shield is used with 6AGS
tube in 3rd IF stage (and in the 1st IF stage if all 3
stages use the 6AGS5 tube).

Note that when the 3rd IF stage uses a 6AGS5. an
18,000 ohm grid resistor R330 is used in that stage.

Align IF stages after any tube replacement.

# This change was incorporated at beginning of production of all other chassis.

* The 21B1 chassis is being run at two plants. Sets produced at the Cortland plant have “Cortland Plant” printed on the model label.
Sets produced at Bloomington have “Bloomington Plant” printed on the model number label.
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MOST-OFTEN- NEEDED 1951 TELEVISION SERVICING INFORMATION

THESE COMNECTIONS AND JUNFER

phigted ’&”’”’”” Admiral Corporation
o svsu 21B1, 21C1, 21D1, 21H1, 21J1, 5D2, 3C1

T0 PINS OF Y408

T0 END FERMINAL
SOCKET 443 OF Rads

To GEATER The
1OTTOR ViEW oF T40?

6 1501
W EARLY SETS

w e S Woiton Wice SERVICING RADIO SEPARATELY
BRowN~_ PLUC 406 ppo The radio can be operated without the television chassis if a 2PAl
YELLOW M —1 N rver gl =3 power supply (used in TV-radio-phono models employing the 20Z1 (12”)
3 T403A| {2 3 Itq03e television chassis) is available. To operate the radio, connect a 3,000
- Rt 560 7, lhoe. BEF. ohm, 5 watt resistor (part 61A1-15) from pin “M’ to “N” on the power
Susntin| 21 E“m A supply socket as shown in the adjacent illustration of the rear (inside) ¢
S Cons oL, S| 560 z view of the socket. 3 3005 RS sprt
oo, b = SERVICING TV SEPARATELY
In combination models, to service the television chassis with the radio disconnected, it will be
FOCUS COIL and necessary to complete the heater circuit by connecting a jumper wire between pins “L" and “K"”
DEFLECTION YOKE CONNECTORS of socket M503 on the TV chassis. See schematic.
keI Bk i TV VOLTAGE DATA

(Voltages given on schematic diagrom)

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

ALTERNATE CIRCUIT WHEN half rotation.
V402 1S 6SN76T ® Voltages marked with an asterisk * will vary widely with control setting.
In combination models, B+ voltages in TV chassis will be slightly higher when set is switched
172 6SNT 61 (1 6SNTer to radio position. Alternate voltage readings for radio and TV are shown for sound output tube
YERT. 0SC. YERT, OUTPUT V204 (6V6GT).
140! v40ia H e Line voltage 117 volts AC.

e Voltages measured with a vacuum tube voltmeter between tube socket terminals and chassis,
unless otherwise indicated.

Voltages at V101, V102, V306 measured from top of socket with tube removed.

Antenna disconnected from set with terminals shorted.

Under operating conditions, AGC (Automatic Gain Control) voltage developed at pin 1 of
V301 should measure approximately —3 ‘C':.)Xls.l.T’erh:: voltage depends on picture signal strength.
Pulsed high voltages are present on the cap of V406, and on the filament terminals and cap of
the 1B3GT tube. NO ATTEMPT SHOULD BE MADE TO TAKE MEASUREMENTS FROM
THESE POINTS UNLESS SUITABLE TEST EQUIPMENT IS AVAILABLE.

Picture tube 2nd anode voltage can be measured from the 2nd anode connector and should be
taken only with a high voltage instrument such as a kilovoltmeter. 2nd anode voltage is approxi-
mately 125 KV. Proper filament voltage check of the 1B3GT tube may be made by observing
filament brilliancy as compared with that obtained with a 1.5 volt dry cell battery.

VERT, now

ALIGNMENT
RADIO VOLTAGE DATA
v AT—O) o Line voltage 117 volts AC.
I ° ® Voltages measured with a vacuum tube voltmeter, between tube terminals and chassis.

A6—D L302 e Volume control set at minimum.

o Dial turned to low frequency end.
L301 o FM antenna disconnected; AM antenna connected.

e In AM.FM sets, vohages measured with band switch on FM position, unless otherwise indicated;

6“"3(:9, w,000 _ an AM readmg is given where difference is significant.

e / OHMS AWhen R602 is 240 ohms, voltage on pin 1 of V601 is 152 volts, pin 2 is —.J5 volts, pin
330 MMFD T=->»—» "6 is 152 volts and pin 8 is 1.9 volts.

-
GROUND TO CHASSIS &= —= . 3=~ scope  When R6012 is 1500 ohms, voltage on pin 1 of V601 is 160 volts, pin 2 is —3 volts, pin
oY ey M=t O} i 160 volts and pin 8 is 3 volts.
DECOUPLING FILTER SHOWN IN DOTTED LINES
Bottom View Showing Test Point Connections. V T
ht———————— 4 SN —————————] Y L r *
| | Al2 INDIVIDUAL CHANNEL ADJ. A4
21.25M¢ u o Al1OVERALL OSCILLATOR A 23.1MC MAX. 25. 3MC MAX. 23. 'MC MAX. 25. 3MC MAX
MARKER ! NOT IN EARLY SETS BES MIXER PLATE 1ST IF 2ND IF 3RD IF
Jtsouno IF) U/ (WITHOUT TRAP L307)
AAT LEAST 95% 25.T5HC NARKER
.Amox 13 ¥
2 4 250 vson (Goe meo
1 ¥, 1303 v ' VIE DET. & AGC
- R SPETYR T T3°' oy M. S .
) \/ N
DIFFERENCE IN HEIGHT OF PEAXS )
SHOULD WOT EXCEED 30% ® L200
. " | 6 T302
AWEASURED FROM HIGHEST PEAK £ e 898 &) 88CS cio2 G/A-L\"’ 2 “/U\G
1
; L Leee (e c,o,@"\\fﬁ N RATIO DET. V202 oxd V201 souo iF
Lf Bw N . N\
/ i / SOUNO ARY é”s"é’gsgﬁ’ﬁl
MIXER RF AMP  RF AMP TAKE-OFF Ronsozr RATIO OET.

A0 A9 A8 45“%6“‘ s A7
k H X. 4.5MC MAXJ 4.5MC ZERO
= 3 (sase zev

w Y Z

‘ . Top View of Chassis Showing Alignment Data.




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

ARVIN TELEVISION

Chassis TE 290, Models 2160, 2161, 2162, and 2164

BAND SWITCH SHOWN
IN *LOY POSITION
——

Hi- LO BAND SWITCH

RS
100K
OSCILLATOR
MIXER

TUNER UNIT N 23054-3

SOUND I|.F ALIGNMENT TABLE
STEP| EQUIPMENT CONNECT _TO FREQUENGY ADJUST DISCRIMINATOR CURVE
OSCILLOSCOPE
L |esiioscore | suncTion crio
TAL SWEEP FROM AND R106
SWEEP
SIGN AL o mo TOP OF TIOl FOR MINIMUM
2 GENERATOR RINESIvVI am W&UCaren) | epce mPPLE ov score
s 1GNA . . sme LIOI AND BOTTOM T10! FOR
. IN 4, Vo g
ceNa . RALY: MAXIMUM AND EQUAL GLRVE
DISCONNECT ALL TEST EQUIPMENT; TUNE IN TRANSMITTED SIGNAL ; ADJUST GONTRAST,
4. | VOLUME,AND TUNING FOR LOW AUDIABLE SYNC BUZZ ; ADJUST TOP OF TIOI FOR
MINIMUM BUZZ.

VIDEO I.LF AND TRAP ALIGNMENT
L ALLOW 4BOUT 5 MINUTES FOR REGEIWER AND TEST EQUIPMENT To WAR
2.PULL THE RF TUBE VID GUT 2+ If SPURIOUS RESPONSES. SHOW On THE CUAVE, KILL THE OSGILLATOR BY GROUNDING THE STATOR
SECTION OF THE OSCILLATOR GANG.
3 GONNECT A BIAS BATTERY (- 3V) TO THE AGG POINT - JUNGTION GI34 AND RI35 - - POSITIVE TERMINAL OF BATTERY GROUND.
4. USE A NON-METALLIC ALIGNMENT SCREWDRIVER TOOL.
5. GOOD GROUND CONNECTIONS BETWEEN REGEIVER AND TEST EQUIPMENT 1S VERY NECESSARY - - A METAL SURFACE BENCH
TOP FOR THE EQUIPMENT TO BE BONDED TO IS HIGHLY DESIRABLE.
6.L109 ADJUSTS SOUND PORCH AMPLITUDE--SHOULD BE 20 TO 30 TIMES DOWN FROM TOP F GURVE.
STEP | EQUIPMENT CONNECT TO FREQUENGIES ADJUST INSTRUCTIONS
| vTvm JUNCTION L105 8 USE LOW SCALE AND 27K
. 1 -
o &;23} oETEC ISOLATING RESISTOR
TTOM TI R MIN INCREASE OUTPUT SO THAT
2 RF SIGNAL | ryner TEST POINT 4i.4aMC EIAR 03 FOR M 3
GENERATOR VTVM DEFLECTION (DiP) DIP IS ON VTVM LOW SCALE
3 SAME SAME 47.25 MC BOTTOM Ti04 FOR MIN SAME
VTVM DEFLECTION (DIP)
TOP TI03 FOR MAX. REOUCE OUTPUT SO VTVM
o SAME SAME 42.5 MC
VTVM DEFLECTION (PEAK) | IS LESS THAN 2V
5. SAME SAME 45.75 MG TOP TI0O4 FOR MAX. SAME
VTVM DEFLEGTION
6. SAME SAME 42.9 MC bt (WL O TR SAME
FOR MAX. VTVM DEF.
7 SAME SAME 45.0MC O M AR IRV SAME
DEFLECTION
USE 27K ISOLATING ESISM AND
o JUNGTION L105 & LIS 68 il
8 0SCILLOSCO! USE EXTERNAL N”llm MEP
{IN64 DETECTOR LOAD) VOLTAGE FROM SWEEP OENERATOR
TOP TIO3, TIO4, L7, LIOB, L109 - |"TOUGH=UP* FOR GURVE 8 MARKERS
) Wi P
5 | covtmmon | TUNER TEST POINT | 40 70 so M | (TOP Tio3 FLATTENS QLR S I e
SOUNO PORCH) MARKERS WILL SHOW BETTER
NOTE INCREASE SCOPE GAIN TO SEE "SOUND- PORCH” CLEARLY --ADJUST TOP TIO3 SO PORCH IS MOST FLAT FOR 4123 MC




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
HORIZONTAL OSCILLATOR ADJUSTMENT (COMPLETE)

1. Tune in an available station. ARVIN INDUSTRIES, INC.
2. Set the Horizontal Hold Control mid-range.
3. Set the Horizontal Lock Adjustment cne turn from tight. ) =3
4. Connecht tl’}e oscgllosiope tv%Tex;_minalA:iC” of TltOG. lockwi q Television Chassis TE 290
5. Turn the T106 Blocking Waveform justment maximum counter-clockwise an
then 3 turns clockwise. Models 2160, 2161, 2162,
6. Turn the T106 Frequency Adjustment until only a %” or less of the screw and 2164.
protrudes.
7. Turn the T106 Frequency Adjustment counter-clockwise until the picture is
in sync.
8. Adjust the T106 Blocking Waveform Adjustment until the waveform is correct
as in illustration. (Picture must be in sync when adjusting waveform -— keep

in sync with Frequency Adjustment.)
9. Turn Horizontal Hold Control maximum counter-clockwise.

10. Adjust the T106 Frequency Adjustment so that the picture just breaks sync
(the ideal is to have a wide vertical blank bar representing horizontal blanking
showing somewhere in the picture).

11. Turn the Horizontal Hold maximum clockwise. If picture doesn’t break sync,
momentarily short the antenna terminals. Picture will now be out-of-sync.

12. Turn the Horizontal Hold Control slowly counter-clockwise and count the diagonal
bars just before *“pull-in”.

13. There should be 2 bars—adjust Horizontal Locking Range until only 2 bars
are present before “pull-in”.

14. Repeat steps 9 thru 13 if necessary to obtain conditions of Steps 10 and 13. F

VI8 |16 KP4A

ANODE CONNECTOR
Ti02

V4 6BF5
FUSE

DEFL. YOKE
ADJ. (VERT.)

V5 €cB6 DEFL.YOKE ADJ. (RADIAL }
PEAKS OF WAVE FORM L8
MUST BE AT 'SAME
AMPLITUDE LEVEL YOKE MOUNT ADJ. Vi6 6WA4GT
ACROSS THE TOP ADJ. TI03
42.5MC Ti07
\2 :E: VIS 18367
FOCALIZER ADJ
ADJ. T104
eSYiAG VI7 5U45
o Geol ‘ Vi3 6SN7GT
G. ADJ. TIOH ION TRAP
—ON-OFF VOLUME CHANNEL SELECTOR e B (Lo 7
PIGTURE a2omMc L tecuse
TI09
V8 6GB6 = T~ Ti08
ADJ. LIO8 45.0 MC
| X ! TV- PH SWITCH
v, )
3 h ¢ PHONO JACK GENTERING VIO \vil oA/
e 120U7  6C4

ap). V3 vi2 4
v% Lot l2AU7 N X
6al7 4.5MC

ESNTGT

A |

clie

INTERLOCK £

cli9 TI02

N

TIO3 41.4MC

TI06 TRAP ADJ

GI3 ORIVE
FREQ. ADJ PULLEY

AGC. BIAS POINT D1AL

CORD

R 1 4 -
TI06 ol s 1634
WAVE FOR
TIO4 47.25MC
CITO A TRAP A,
DRIVE ADJ
TIOt PRIMARY ADJ.
LI09 42.9MC NTER 4 TURNS
SHARTL CBVE

TI09 FIL. DIAL  STRINGING ARRANGEMENT
TRANS.

LIOI BRIGHTNESS

INTERLOGK / HEIGHT Circuit diagram is

4.5MC
ao PLUS  ‘omz  verT LOCAL~ DISTANGE on the next page.
HOLD  LIN.
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MOST-OF TEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
CAPEHART-FARNSWORTH CORPORATION

An IT&T Associate
FORT WAYNE, INDIANA

Chassis CX-33, used in Models 3011-M, 3011-B, 3012-M, 3012-B, Production C-281,
Chassis CX-33F, used in Model 323-M, Production No. C-286.

. 6K6GT el
The following differences exist veRT wv. 8 ouTPuT roran
between the chassis used 1in
early production of Models 3011 I
and 3012, and the schematic P58
diagram shown on the next page: -sov

T200

C240
==004TuF nTeT s

1. The junction of R254 end :3%— * ws L\
R253 1s connected to ground. <z i $ nr ﬁgf “"-%ﬁ 'Hf¥ stiov
2. R255 is 22K, 2W resistor.
3. R286 1s 150K resistor. 3 g | S e 3
4. R242 1s 47K resistor. rees — T el

5. Terminal "B" on T209 1s con- . 1
nected directly to +235 v. ~sov

6. R314, C278, and €283 are not 0
used' uuvl.'

7. The Vertical M.V. and Output Stage 1s shown directly above.
The following differences exist in the CX-33 Chassis, coded with a "-2" and
CX-32F Chassis (which employs a 16-inch Round metal picture tube)s

1. R286 1s a 150K resistor; 2. R267 1s a 22K resistor; 3. R262 1s a 2.2 Megohm;
4. R266 1s connected to plus 295 wvolts; 5. C283 1is not used.

The chassis and models listed below are of similar design. The material
presented on these pages can be used as an aid in servicing these sets.
Some of these sets are combinations and are used with A.M, radio, AM-FM,
and phono pre-smplifier. Standard Coil tuner (Capehart Part Number
850103A) is used in the CX-33 and CX-33F Chassis starting with the serles
"_3" production run. The CX-33A, CX-33M, CX-33K, and CX-33L Chassis
employ this tuner exclusively.

Chassis CX-33, used in Models 321-B, 321-M, 322-M, 324-M, 325-F, Production
No. C-281, Serles "-3W,

Chassis CX-33A, used in Model 327-M, Production No. c-285,

Chassis CX-33F, used in Models 332-B, 332-M, 334-M, Production C-286, Ser."-3",
Chassis CX-33L, used in Models 320-M, 326-M, Production No. c-289,

Chassis CX-33K, used in Model 337-M, Production No. C-292,

Chassis CX-33M, used in Model 328-M, Production No. c-290.

SOUND FOCUS VERT LIN CHANNEL

= L)
AC_INTERLOCK WIDTH ® O
. RECEPTAGLE oRiz. HORIZ.
) FREQ. LIN.
: | T & P 9

ANT.
1
e > " u -
SHADING AGC SET HEIGHT VERT HOLD BALANCE 23

ﬁ @O\‘\




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

CAPEHART "CX-33" CHASSIS

5U4 6
RECTIFIER Al & Al =& ez ‘
£ Lo
v2z2 B T + [+ 4oMF czes
644102438 .
ONEOFERS WITICH Your | SomF 478V 22 MF 80w,
ON SOUND GONT. ., 478V [478x H Lo
200v. = oM
s ol ._!
Anp | {
‘.'g':y R296A FOCUS R298a | R298B R303 | Re9s  R300A R3008 INALLAN
DX eo colL 1600 | 3700 5000 | z20 530 630 I -—
} FAAA4-AAA~-AAA 4 J—s !
2w 5w T = 10w ow Ll 4J
é i ww ww ww ww ww Py 3
X
6
7|0 +3lov +298v. +238V. 4138V, +3.5vV -4V, -s0V
[
R302 gnzso
\OK- 120K
oo s5%
[+ [o3
To
R:F TUNER
TERM BOARO
NUMBERED SAME 6AGS 6AGS5 6AGS5 6ALS 6AHE
12 (-F 242 |-F 322 4-F VIDEQ DET. VIDEQ AMP.
v20i — v202 AR v203 . V204 A
23,9 MC 25.9 MC
0 RZOT R20S,
150
R210
25 g 1 Sue
6 'Y
204 €205 €208
1500 1300 1300
R203< Rz R206 R207 €207 =
18Kk 18 100 ar0 1500 T
M
X t “ .
75203 - = ¢ c2n Ao r215  tlc242c < R3O7
1500 ‘T~ c212 o T 40MF 27K
250V
R248
2ax
ey R209
100 +13sy -s0v. +138y
6ALS 6SN7GT
AFC DET HORIZ SINE WAVE OSC.- HORIZ. DISCH.
v2ie vais
c253  R2682
T208 .C04TME 560K 6BG6 G
s r I 1t HORIZ. QUTPUT
i 2 cz52
L] ] } 5 E“l R v2l9
”2’52 = Tl L Goarme L LT =
e h I £ ooy E e HORIZ,
N 5 E i _l__ 3 T210
N = 4
i R304 g
R278 A ce3s e
HEH L1 oM c257  Rz89 \ ) 5
1t 00IMF 47 L M
ners gt I - A==2)) L
470K> €230 H470K | 6AL6 r283 QR283 QN J R29T <
O4TMF 2.2 22x JL210 3 4 8K -
REACTANCE TUBE MEG e MH 290 2 W P
> tz6~) IMEG =4 =
R280 vel 1 c2s8 : (
= 0K R284 c2%4 | C256 R288 b Ryt
~ ooV, 1800 .04 TMF| 680 6 8K -
. w 2 Ly
- R291 < ohc283SR292
el +235y 220 T.iMe < 220
+138V R286 0 B T
4TK
+35v QIOV
. -
x HORiZ. > hAed
DRIVE S
c274
2% awp OINMF
+ 208V,
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MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
THIS SCHEMATIC CORRECT FOR THE FOLLOWING GCHAS8)8: CAPEHART" FARNSWORTH

CHASSIS PICTURE PRODUCT!ON SERIES
NO. TUBE NO.
CX-33 ---- FARNSWORTH _ _ __ ¢c.28] —---- -2
"160-AR"
CX-33F ---- 16GP4 ---- (-286 ----
6AUG 6ALS 6AV6
SOUND I-F RATIO DET. 131 A-F 8 AGC CLAMP

V207 va08 V209

ai E‘T‘__Lﬁﬂ

™ oomr =
150V,
12AU7 12AU7 6ALS 6SN7 GT
6 PRE-SYNC SEP - AGC DET. AGC AMP|— SYNC. AMP SYNC. LEVELER SYNGC. CLIPPER
Lz08 R237 V212 vz2I3 vz2048 vz2i4 A
250MUH 18K
c23s
+ {_- | 4190
_E'T C! 3 B n
OMF r255 R3l4
S0V, a7k 4Tk
s | W Iw
vaii |
PICTURE
TueE
16 g—o-sov.
SHADING
R248
+350V  (co29 150K
R236
27K
+23sv
4138y -30v
+235v
NOTE ALL MICA AND CERAMIC CAPACITORS IN MMF, 6SN7GT
IB3GT/ 8016 SOOV. WORKING UNLESS OTHERWISE NOTED 6K6GT
ALL PAPER AND ELECTROLYTIC CAPACITORS VERT. MV
H V. RECT. [N MF, 600V. WORKING UNLESS OTHERWISE NoTep VERT MV 8 OUTPUT V2148 ‘
vazl RESISTORS 1/2 WATT GARBON, VALUES IN OHMS v2is Ras. e %!
E€XCEPT K+1,000, MEG*1,000,000 OHMS UNLESS It AN =N
OTHERWISE NOTED. (O% TOLERANCE UNLESS R28T cg\do
OTHERWISE NOTED. L ot oaaTwr
€272 -
L0047 MF c28 Bore
OEFLEGTION
YOKE
T
e 26
100K
rR271
cee2a = atox B
oRIZ
6Wa 6T e _ 8OME 30V, u!z‘sxg
TEMP.
DAMPER eers 1
V220 R264 | 5MEG c243
H i %
2
\ c“ez HEIGHT VERT_HOLO
— 18COV
— X
33 = | ]
~
== | -g0v
L

R305
250 R266
2.2k
% USEQ IN RCA TOXKE ONLY WHICH Iw
HAS COIL RES(STANGE OF 3.4n
+310V

v+ 350V (800ST SUPPLY)
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Capehart-Farnsworth "CX-33" Television Chassis, Tuner Schematie Diegram
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Capehart-Farnsworth "CX-33" Television Chassis, Waveform Analysis

The following waveforms were obtained from a production run CX-33, Series n_g" re-
ceiver, with a standard transmitted pioture signal oomneoted to the input of the
redeiver,

The waveforms shown here have been sized for purposes of reproduction and they are not
intended to show relative amplitudes. Approximate peak-to-peak voltages are shown on
each waveform., These voltages were obtained by ocalibrating the oscilloscope used to
observe the waveforms. The approximate values of peak-to-peak voltage are those that
may be expeoted to be obtained with the AGC Set and Shading oontrols adjusted for op-
timum pioture contrast and all other controls adjusted for normal operation,

Two separate waveforms are shown at those points where it is intended to show both the
vertical and horizontal pulses., For viewing the vertioal sync pulse or waveforms in
the vertioal sweep oirouits, the osoilloscope sweep is adjusted to one-half of the
vertioal sweep rate (30 o.p.s.). For viewing the horizontal syno pulse or waveforms
in the horizontal sweep cirouits, the osoillosoope sweep is adjusted to one-half the
horizontal sweep rate (7875 0.p.s.). :

Slight variations in waveform may be noticed in the syno cirouits when the receiver

is switohed to different TV stations. This is due to the slight variation whioh is
tolerated in the transmitted waveform at the station., Some variation in waveform and
in peak-to-peak voltage may also be expected due to the responsc of the particular
oscilloscope used to observe the waveforms. When using the waveforms in trouble
shooting, these faotors should be taken into oousideration to avoid possible incorreot
conolusions, CAUTION - No waveforms are shown for points in the Horizontal Output
Stage other than The oontrol grid and oathode due to the high pulse voltages whioh
exists in the output of this stage., DO NOT attempt to observe waveforms in the
horizontal defleotion yoke, Horizontal Damper or H. V. Reotifier oirouits.

SYNC CIRCUITS

Pioture Tube Cathode
(Pin 11 of Vv211)
Vertioal Horizontal

Input to Pre-Syno Separator
(Pin 7 of V212, H12AU7)

Vertioal Horizontal

Input %o AGC Detector
(Pin 2 of V212, £12AU7)
Vertical Horizontal

Input to Syno Amglifier
(Pin 2 of V213, 512AU7)
Vertiocal Horizontal
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Capehart-Farnsworth "CX-33" Television Chassis, Waveform Analysis, continued

Qutput of Syno Amplifier
(Pin 1 of V213, 312AU7)

Vertioal Horizontal
—_—

Input to Syno Clipper
(Pin 1 of V2144, % 6SN7)

Vertioal Horizontgl
-— —_———

Cathode of 8yno Clipper
(Pin 3 of V2144, 268N7)
Vertioal Horizontal

VERT. SCAN CIRCUITS

Input to AFC Deteotor Plate of AFC Detector Grid of Vertioal M. V.
(Terminal E of T209) (Terminal D of T209) (Pin 4 of V214B, 268N7)
Plate of AFC Deteotor Grid of Horiz, Osoillator Grid of Vert. M,V. & Output
(Terminal F of T209) (Pin 1 of v218) (Pin 5 of V215, 6K6)
Grid of Horiz, Discharge Output of Horiz, Discharge Output of Vert. M.V. % Output
(Pin 4 of V218) (Pin 5 of v218) (Fin 3 of V215, €K6)

nput to Horiz, Output Cathode of Horiz. Output Input to Vert. Defl, Coils
ae (Pin 5 of V219) (Pin 3 of V219) (Green lead of 1218)
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*4,

*5.

C RO S LEY MODEL 10-421MU

In case you are called upon to service Crosley Model 10-401,
you will find that model similar to the set described here,
but using but one 5U4G rectifier and having other minor aifr-
ferences. This set uses a 10-inch picture tube. Model 10-430

BU is also similar to the set 10-421 MU described here, but

it uses a 12-inch tube. Model 10-428 MU is a 14-inch set and
is also similar to the model covered on the next four pages.

I-F ALIGNMENT

. Connect a short clip lead from B- (-4 volts) to AGC terminal (white-black lead near V102) of the I-F stages.
. Connect an electronic voltmeter across R118.

. Connect "hot" lead of signal generator to grid (pin #1) of V101.

Set signal generator to 25.65 mc. and adjust L107 and L103 for maximum meter deflection.

Reset signal generator to 23.7 mc. and adjust L105 and L102 for maximum meter deflection.

. Disconnect the electronic voltmeter and signal generator

from grid of V101, Connect a scope to the CRT grid. Keep .

scope leads as far away as possible from the IF stages. ‘T— 21.9'MC.

Connect a video sweep signal to the adjusting screw (top of
chassis on tuner) of C3. Ground lead of sweep signal
should be connected to main chassis as close as possible 29 db MAX.
to the hot lead. Remove the oscillator tube V3. Tuner

should be approximately 1-1/2 turns counter-clockwise

from the high end (Channel #13). Contrast control should )

be set as low as possible and still obtain reasonable 6 db MAX.
deflection on the scope.

. Adjust L101 for 26.4 mec. to fall 6 db down from the peak

with as flat a curve as possible across the bottom.

. Disconnect sweep signal and clip lead from B- to AGC terminal.

* NOTE: In steps 4 and 5 limit DC meter deflection to 3.5 volts maximum by adjusting
attenuator of signal input.

SOUND ALIGNMENT

Connect "hot" lead of signal generator to grid (pin #1) of V106. Set signal generator to 4.5 mc. with 400 c.p.s.
amplitude modulated 30% or greater.

Connect scope to CRT grid through a detector probe.

Connect two 100 K ohm resistors (matched within 1%) in series across R139 (pin 2 and 7 of V1 10A)

Connect common lead of electronic voltmeter to junction of the matched 100K ohm resistors and the DC lead
to + 150 volt point at junction of C128 (pin #4 of V110).

Using a high level signal input and with the contrast control set at maximum, tune the sound takeoff trans-
former (T101) primary adjustment (bottom of chassis) for minimum deflection on the scope.

Reduce signal input to below limiting in V107 and adjust sound take-off transformer (T101) secondary (top
of chassis), and ratio detector transformer (T102) primary (top of chassis) for peak meter reading.

. Repeat steps 4 and 5.

. Transfer DC lead only of electronic voltmeter to junction of R140 and C131.

Return to high level signal input for limiting in V107 and adjust ratio detector transformer (T102) second-
ary (bottom of chassis) for minimum buzz. corresponding with undistorted output.

Remove the two 100 K ohm resistors, and all test equipment from the receiver.
AGC ADJUSTMENT

Connect scope (direct) to detector load resistor R118. Tune in a station with a strong signal and adjust

the Automatic Gain Control on the rear apron of the chassis for 5 volts + 1/2 volt peak to peak (white to sync
tip) detector output. 9
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MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

NOTES:

SOCKET VOLTAGES MEASURED WITH AN ELECTRONIC
VOLTMETER CONNECTED FROM SOCKET LUG TO CHASSIS.

CROSLEY TELEVISION
MODEL 10-421MU

B. SUPPLY YOLTAGE 117Vv. 60 CYCLE AC. 504G Tg‘ﬁglo'
C. VYOLTAGE MEASURED WITH CONTROLS SET TO OBTAIN A L V.RECT A
NORMAL PICTURE AND + 13 YOLTS DC. ON 6RID PIN 2 V121 [
OF THE PICTURE TUBE.
D. VOLTAGES MAY VARY DEPENDING UPON THE SETTING
OF THE VARIOUS CONTROLS,
2. K = 1000 14 v. PP
3. ALL CAPACITANCE VALUES IN MME AND ALL RES!STANCE
VALUES- IN OHMS UNLESS OTHERWISE NOTED. FILAMENT V131
4.  TO ELIMINATE NECK SHADOW AND FACILITATE VERTICAL
CENTERING, SOME RECEIVERS HAVE THE ORANGE AND
BROWN LEADS REVERSED AT THE PLUG END.
5. TO PROTECT VERTICAL OUTPUT RESISTOR FROM OYER- 5Y3GT
LOAD ING WHEN CONTROLS ARE MISADJUSTED, RI04 WAS LV RECT
CHANGED FROM 1000 OHMS % W. (PART NO, 39373-33) \ :
TO 560 OHMS, 10% % W, (PART NO. 39374-22). Vi20
R169 WAS CHANGED FROM 560 OHMS, 10%, ¥ W, (PART
NO. 1393T4-22) TO 1000 OHMS, % W., (PART NO. =
39373-33). w w X +i150V. Y e
CHASSIS CODED “B® HAVE THIS CHANGE. m Ej g 2 D L,
z zz 2 |2 > 380V.
o 44 Zx ¥
of Q) |Bs 5o s )0
| R172 RI73
| & Reol
| x T108 8 22
J (o]
[s0] w
l o_, @
SWIO! =
| . ® | PIOI -
. 2 FOCUS COIL ci7ze [0
o 00000 T 20 A
Lilg =
470~ =
F‘] ORANGE :B,
SEE NOTE 4 v

BLUE

ouUTPUT

TRANSMISSION
LINE
=
<X
<
<X
pee L9
LIO
1 . /
: / / & /
g
NOTES R2 / © /
{ K:1000 é‘ég; I 5] of 2
2 ALL RESISTANCE VALUES IN OHM gl ¥] =2
ALL RESISTANCE VALUES 1N OW s C5) / cé / éi @ / R. F. TUNER SCHEMATIC DIAGRAM
5000 Thoco 2GC £
= N/‘W = MMF / / '
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—— CROSLEY

TELEVISION SERVICE INFORMATION

MODELS: 11-442MIU, 11-444MU, 11-453MU, 11-460MU, 11-470BU,
11-4728BIU, 11-474BU, 11-483BU
(Chassis 331)

The material on the next six pages covers service information on

the Chassis 331 used in models listed above. Several other chassis
used in many additional models are very similar to Chassis 331,

and therefore this material may be used as an aid in servicing

these additional sets. These similar sets may use larger or smaller
picture tubes, may have similar type but different number tubes

in some of the circuits, and may differ in other respects. In the
main, however, these service notes will be applicable to:

Chassis 320, Models 11-441 MU, 11-461 WU, 11-471 BU,

Chassis 321, 321-1, 321-2, Models 11-445MU, 11-447MU, 11-459MU,
11-459MIU, 11-465WU, 11-475BU, 11-477BU,

323, Models 11-443MU, and 11-473BU,
325, Models 11-446MU, and 11-476BU.

Chassis
Chassis

SOCKET VOLTAGE TABLE

The following voltages are measured with an electronic voltmeter from socket lugs to ground (chassis) while the set is operating
on a 117 volt, 60 cycle A. C. current. Controls are set to obtain a normal picture with +15 volts D. C. on grid (Pin 2) of the picture
tube. Some A. C. voltages measured between socket lugs as noted.

Voltages may vary depending upon the setting of the various controls.

Symbol Tube Type Pin 1 Pin 2 Pin 3 Pin 4 Pin § Pin 6 Pin 7 Pin 8 Pin 9
V1 6CB6 1 0.9 Gnd. *6.3 120 115 Gnd. Cees Lo
V2 12AT7 140 -2.7 Gnd. Gnd. Gnd. 110 -5 Gnd. *6.3
V101 6AU6 -3.2 Gnd. *6.3 Gnd. 140 140 -2 e e
V102 6AU6 -3.2 Gnd. *6.3 Gnd. 140 140 <0.1
V103 6AU6 0 Gnd. *6.3 Gnd. 135 135 0.9
V104 6AGS5 or 6BCS 0 N. C. Gnd. *6.3 135 135 0.8
V105 6ALS Gnd. —4.8 *6.3 Gnd. A2.3 Gnd. A-2.4 e
V106 6AH6 A2.3 Gnd. *6.3 Gnd. 220 240 2.2 R Cea
V107 12AU7 6.5 Gnd. 16 *6.3 *6.3 . C. A2.3 4.8 Gnd.
V108 17BP4 Gnd. 15 oo e e (Pin 10) (Pin 11) (Pin 12) Anode
350 45 *6.3 12.3KV

V109 6AU6 0 Gnd. *6.3 Gnd. 54 58 1 . .
V110 6T8 -5.2 -7.6 -5.2 Gnd. *6.3 Gnd. Gnd. -1 110
Vil 6V6GT N.C. 2‘:5037 350 360 1356 w.J 7 1%23 175 e
V112 | 6AU6 2.2 Gnd. *6.3 Gnd. —-42 130 4.8
V113 6SL7GT 120 320 155 100 420 160 7 Eo 83 8‘to 7

*6. 6.3
V114 6C4 N. C. N. C. *6.3 Gnd. 160 -36 Gnd. e
V1156 6V6GT N. C. *6.3 360 360 0.1 Ww.J. Gnd. 33
V116 6SN7GT -80 270 Gnd. -25 140 -5 *6.3 Gnd.
V117 6BQ6GT N.C. *6.3 N.C. 120 -19 w.J. Gnd. Gnd.
V118 6BQ6GT N.C. *6.3 W.J. 120 -19 w.J Gnd. Gnd.
V119 1B3GT
V120 6W4GT N.C. w.J 515 N.C. 350 N.C 7 Eo 83 7‘3038

6. .
Vizi 5U4G N. C. 400 W.J. *360 N.C. *360 Ww.J. 400
V122 5U4G N.C. 400 Ww.J. *360 N.C. *360 W.J. 400

All voltages plus volts unless otherwise noted.
The following symbols denote:
*=A. C. voltage « =less than

N. C.=No connection 4 = A.G.C. voltage (variable with signal strength)

W. J.=Wiring junction

MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
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MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

1.

©o

10.

11,
12.

Crosley Models 11-442MIU, 11-444NMU, 11-453MU, 11-470BU, etc.
- Crosley Chassis 331, continued

VIO8

OIAGRAM OF VERTICAL
INTEGRATOR  SEE NQTE 7
1

e

mee RI69 | RITO |
22K | 8200 ; 8200]

{
‘
! 0149TCI50 =eis !
1 !

002 005 005 !
MFD. — MFO ® MFD_ ||
‘3 | 2
v © CATHODE GROUND  GREEN
L PIN 6 LEAD
> VI3 TI04

+150V.

DIAGRAM OF AUDIO COUPLING
SEE NOTE 8

250K, l

' 250] | i L

Tl I
i

|
2 ) {A
l |

|R|48%C|3l 'Moéo ;250{ %RlSO

B+  PLATE GRD 4140v-+
PING PING | IOVHBOVY
VIO VIt

I-F SUB-ASSEMBLY RE TUNER

' NOTES:

ALL VOLTAGES MEASURED WITH AN ELECTRONIC VOLTMETER CONNECTED FROM SOCKET
LUG TO CHASSIS.

SUPPLY VOLTAGE 117V,, 60 CYCLE AC.

K = 1000

ALL CAPACITANCE VALUES IN MMF. & ALL RESISTANCE VALUES IN OHMS UNLESS OTHER-
WISE NOTED.

SCREEN VOLTAGE ADJUSTMENT FOR V117 & V118

NOMINAL — TERMINAL B
HIGH — TERMINAL A
LOW — TERMINAL C

SOME SETS ARE EQUIPPED WITH A BARE WIRE SHUNTING R207. IF HORIZONTAL DRIVE IS
EXCESSIVE, REMOVE THE BARE WIRE ACROSS R207.

IN SOME RECEIVERS, C149, C150, C151, R168, R169, AND R170 ARE A RESISTOR-CAPACITOR
UNIT, (PART NO. W-149878). SEE DIAGRAM ABOVE.

IN SOME RECEIVERS C137, C138, R148 AND R150 ARE A RESISTOR-CAPACITOR UNIT (PART
NO. W-149881). SEE DIAGRAM ABOVE.

ON SOME SETS LUG 2 OF V103 IS CONNECTED TO GROUND AND NOT TO LUG 7. THESE SETS
ARE EQUIPPED WITH A 6AU6 TUBE. BY CONNECTING LUG 2 TO LUG 7 AS SHOWN BY THE
SOLID LINES IN SCHEMATIC, EITHER A 6AG5, 6AU6, OR 6BC5 TUBE MAY BE USED IN THE
V103 SOCKET. WHEN REPLACING THIS TUBE, RE-ALIGN THE 3rd. I.F. STAGE.

ON SETS LABELED TO USE A 175 M A, DELAY TYPE FUSE (PART NO. W-150065), C167 AND
R200 ARE DELETED; THE CATHODES OF V117 AND V118 ARE THEN GROUNDED. IN THE
FIELD, IT IS NOT NECESSARY TO REMOVE C167 AND R200 AND TO GROUND THE CATHODES
WHEN REPLACING THE FUSE WITH A DELAY TYPE FUSE.

SOME SETS ARE EQUIPPED WITH A 68 OHM, 10%, 1/2 WATT RESISTOR (PART NO. 39374-11).

IN EARLY PRODUCTION RECEIVERS, C140 IS CONNECTED AS SHOWN BY DOTTED LINES.
IN LATER PRODUCTION SETS, C14C IS CONNECTED AS SHOWN BY SOLID LINES TO PREVENT
PARASITIC OSCILLATION IN THE AUDIO OUTPUT TUBE. 35
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R. F. TUNER SCHEMATIC DIAGRAM 3 859,%
15 K
Crosley Chassis 331, 1 o
Model 11-442NMIU, etc. T

1.

I. F. ALIGNMENT

To check I. F. alignment on oscilloscope:

a. Connect a short clip lead from B-(-6.3 volts, white wireon
C141) on the AGC terminal (orange lead) on the terminal
board mounted on the I, F. strip close to L102.

b. Connect high side of scope to the bare lead on pin 1 of the
Video Amplifier V106, and the low side to ground (chassis).

¢. Connect sweep signal generator to the grid (pin 2) of the
Mixer tube V2 (see illustration below) making sure that
the leads are as short and direct as possible, connecting
ground terminal of generator to the tube shield and the
"hot" terminal through a 5 mmf. capacitor to the grid pin.

GENERATOR
LEAD

Suuf.

d. Set generator to sweep from 20 mc. to 30 mc. and adjust
output toprovide a 2 volt peak to peak signalon the scope.

e, Set tuner near the low frequency end of the range approx-
imately 4 to 5 turns clockwise at a point where there are
no spurious responses.

{. Connect marker generator to sweep generator output leads
and adjust to provide markers at 31.9mc, 22.9 mc, 24 mc,
25.5 mc, and 26.4 mc,

g. Observe curve and position of markers (see nominal res-
ponse curve in column two), 21.9 mc. should be approxi-
mately 70% down from the peak and 26.4 approximately
43% down. Slight deviation in shape from the nominal
respoase curve is permissible, but if any great variation
is noted it will be necessary torealign the I. F. Amplifier.
NOTE: The response curve may be distorted unless care
is used in the method of connection to prevent feedback
and regeneration.

NOMINAL OVERALL I‘-F RESPONSE CURVE

h. Disconnect the generators, scope and the clip lead from
B- to AGC terminal.

Connect a short clip lead from B-(-6.3 volts, whitewireon
C141) to the AGC terminal (orange lead) on the terminal board
mounted on the I. F. strip close to L102,

. Connect an electronic voltmeter across the 2nd Detector load

resistor R117.

. Connect signal generator as in {c) of "I F. Alignment Check."

. Set tuner near low frequency end of range approximately 4 to

5 turns clockwise at a point where there are nospurious res-
ponses.

. Set signal generator to 24 mc. and adjust L105 for maximum

meter deflection, limiting meter deflection to 2 voltsd.c. by
adjusting Input attenuator.

. Reset signal generator to 22.2 mc. and tune L104, in a simi~

lar manner.

. Next set signal generator to 26.55 mc. and tune L103 for

maximum meter deflection.

. Reset signal generator to 22.9 mc. and tune - L102.

. Set signal generator to 25.5 mc. and tune L101 for maximum

meter deflection.

Repeat steps 6, 7, 8, 8, and 10.

. Disconnect signal generator, electronic voltmeter and clip

lead from B- to the AGC terminal.
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Crosley Chassis 331, Models 11-442MIU, 11-444MU, 11-453MU, 11-460MU, etc.

SOUND ALIGNMENT

1. Connect"hot" lead of signal generator to grid (pin #1) of V106,
Set signal generator to 4.5 mc. with 400 cps. amplitude modu-
lated signal modulated 30% or greater.

2. Connect scope to picture tube grid (pin #2) through detector
probe.

3. Connect two 100 K ohm resistors (matched to within 1%) in
series across ratio detector load resistor R143 (pin 2 of
V110 to chassis). Connect common lead of the electronic
voltmeter to the junction of the matched 100 K ohm resistors
and the D.C. lead of the voltmeter to ground (chassis).

4. Using a high level signal input and with the Contrast control
set at maximum, tune the Sound Take-off Transformer (T101)
primary adjustment (bottom of chassis) for minimum de-
flection on the scope.

5. Reduce signal input to below limiting in V109 and adjust the

Sound Take-off Transformer (T101) Secondary (Top of
Chassis), and the Ratio Detector Transformer (T102) *pri-
mary for peak meter reading.

6. Repeat Steps 4 and 5.

7. Remove detector probe and scope from the picture tube
grid.

8. Transfer D.C.lead only of the electronic voltmeter to junction
of R144 and C133. (lower of T.V. phono switch terminal to~
ward speaker socket.)

9. Return to high level signal input for limiting V109 and adjust
the Ratio Detector Transformer (T102) *secondary for zero
meter reading.

10. Remove the two 100 K ohm resistors and all test equipment
from the receiver.

HORIZONTAL DRIVE

The setting of the HORIZONTAL DRIVE trimmer should be
checked to see that no change in linearity in the center of the
picture occurs with change in Contrast setting. When using two
driver tubes in parallel operation, this setting becomes more
critical thaninsingletube circuits. In adjusting the HORIZONTAL
DRIVE trimmer it is necessary to observe the picture width and
set the trimmer to the point of maximum width (toward minimum
capacity). To set up this trimmer correctly, turn it counter-
clockwise until the picture width starts to decrease or until a
compression in the center of the picture is noted, whichever con-~
dition occurs first. In the extreme case the compression in the
center of the picture will appear as a vertical white line. A check
should then be made to see if the horizontal linearity in the center
of the picture changes with Contrast control setting. If it does,
turn thedrive trimmer slightly clockwise just enough to eliminate
this change in linearity.

If the drive trimmer is misadjusted so that insufficient drive
is applied to the tubes, they will draw excessive current which
will seriously shorten their life. This condition corresponds to

thedrive trimmer being adjustedtoo far in the clockwise direction.

When it becomes necessary to replace one of the horizontal
output tubes, two new tubes, matched to draw equal plate current
should be chosen and both the driver tubes should be replaced.

After tube replacement, readjust the drive trimmer as out-
lined in the paragraph above. The best horizontal linearity
coincides with the lowest plate dissipation of the horizontal driver
tubes and this linearity should be obtainea with the adjusting screw
of the HORIZONTAL LINEARITY inductance as far out of the coil
as possible. It should be noted that changing the linearity adjust-
ment makes it necessary to readjust the HORIZONTAL DRIVE
trimmer.

NOTE: In rare cases where low B+ voltage is encountered, it
may be necessary to change the screen resistor connection of
V117and V118 to obtain sufficient width (see note 5 on schematic).
Do not overdrive the tubes, make this change only if the width of
the raster is not sufficient to cover face of the CRT.

A.G.C. ADJUSTMENT

Tune in a station with a weak signal and adjust the A.G.C.
threshold control on the rear apron of chassis to a point where
the receiver will just begin to overload with the CONTRAST con-

trol set at maximum. If the receiver overloads on a strong
signal, turn the CONTRAST control toward minimum to prevent
overload.

HORIZONTAL BLOCKING OSCILLATOR ALIGNMENT

1. Tune receiver to a television signal and adjust CONTRAST
control fo- normal picture below limiting in the video ampli-
fier.

2. Adjust the HORIZONTAL HOLD control and the HORIZONTAL
FREQUENCY adjustment (top of T106) until pictureis in sync.

3. Connectscope in series with a 10 mm{. capacitor to terminal
#5 of the HORIZONTAL BTO Transformer (T106) and adjust
the HORIZONTAL BTO TRAP (bottom of T106) for the follow-
ing wave form; keeping raster in sync by adjusting the HORI-
ZONTAL HOLD control, HORIZONTAL FREQUENCY and/or
HORIZONTAL LOCK adjustment.

Adjus. 50 that the peak of pulse
18 equal or 10% higher than
peak of sine wave.

4. Turn the HORIZONTAL HOLD control fully clockwise. Adjust
the HORIZONTAL FREQUENCY control (top of T106) by
turning out until the raster is just out of svnc, and then turn-
ing the FREQUENCY control slowly in until the raster is just
ready to fall into sync (indicated by a wide black vertical or
diagonal horizontal blanking bar).

5. Turn the HORIZONTAL HOLD control fully counter-clock-
wise. Picture should normally be in sync. Remove the signal
by tuning off the station then retune to the signal. If more
than seven bars are present, adjust the HORIZONTAL LOCK
trimmer slightly counter-clockwise until five to seven bars
appear before the picture falls into sync when the HORIZONTAL
HOLD control is set in the extreme counter-clockwise posi-
tion. I less than five bars are present, adjust the LOCK
trimmer clockwise. As the lock-in trimmer adjustment
effects the horizontal frequencv, the adjustments of both the
horizontal frequency control and the lock-in trimmer must
be repeated unti] the conditions outlined above in steps 4 and
5 exist simultaneously at-the extreme positions of the hori-~
zontal hold control. Check pull-in range. Pull-in range
should be 120° minimum and 220° maximum.

6. The final setting of the horizontal hold control should be
made with a very weuk picture.

Rotate the dial on and off the station and set the horizontal
hold control so that the picture returns completelv in sync.

The most important points in the Horizontal Oscillator and
the AFC Alignment for most stable operation are:(1) that the
raster just falls in sync at the clockwise end of the HORIZONTAL
HOLD control, and (2) that the pull-in range is between 120° and
2200,

*Transformers (T102) with a red or green color code have the primary adjustment on
bottom and the secondary adjustment on top. Transformers without a color code have
the primary adjustment on top and the secondary adjustment on bottom.

37
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*Transformers (T102) with a red or green color code have the primary adjustment
on bottom and the secondary adjustment on top.

Transformers without a color code
have the primary adjustment on top and the secondary adjustment on bottom
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UMD

RA-109A

Winslow Hanover
Sherbrooke

V206 12AU7 IST. SOUND AMP & TUBE LOGCATION RA-I09A
2ND. SOUND AMP

V215 I9AP4 C.RT
V205 6AL7-GT TUNING INDICATOR

V210 6AU6 3RD. VIDEO I.F
V103 6AB4 V.H.F OSCILLATOR

V2l 6AU6 4TH. VIDEO I.F.

V102 6AKS MIXER g
V207 6V6-GT/G 3RD. SOUND AMP oI\ —— V216 6BA6 AMP
violes REAME ——— O O O /vzw 6ALS5 A.GC.8 SYNC. DETECT
\. p
V204 6ALS SOUND DISCRIMINATOR | O o /v oohe haes e
V203 6AU6 3RD. SOUND L. —— :,,’-O /vzzss 6W4-GT DAMPER
V202 6AU6 2ND. SOUND I.F. \ /
~0

;

V20! 6AU6 IST. SOUND LF V232 6W4-GT DAMPER
V208 6AU6 IST VIDEO I.F V224 6ALS SYNC. DISCRIMINATOR

V209 6AUS ZND. VIDED LF V225 6AG5 REACTANGE TUBE
[
V212 6ALS VIDEO DETECTOR & —— (|
0.C. RESTORER
V 213 6BA6 IST. VIDEO AMP./ —
V 214 6AQ5 2ND. VIDEO AMR—/

V221 5U4G RECTIFIER

————V230 IX2 H.V. RECTIFIER

V23l IX2 H.V. RECTIFIER

svzas 6BG6-GT HOR. SWEEP AMP

V228 6BG6-GT HOR. SWEEP AMP

V226 6AK6 HOR. OSCILLATOR

/

V222 5U4G RECTIFIER

V227 6SN7-GT. HOR. SAW MAKER
8 AG.C. CLAMP

V219 6SN7-GT SYNC. AMP B VERT. SAW GENERATOR ION TRAP MAGNET

V220.6SN7-GT VERT SWEEP AMP

RESISTANCE READINGS OF COILS

NOTES: (All readings in ohms)
|. The fourth video IF tube (V2| |) was changed from All coil readings shown were taken with coils disconnected.
a bAUb to a 6BCS5 starting with chassis #0925488. Symbal Reading
2. The cathode-ray tube (V215) was changed from L201 1.8
a 19AP4 to a 19AP4A. ("A" type indicates use of L30s T3
gray filter faceplate.) a0 Zp)
3. The reactance tube (V225) was changed from a L207 1
bAG5 to a 6BCH starting with chassis #0925688. Lol Nios 39
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OUTPUT SPEAKER
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ALLEN B.

° hY

L108

Lioze

L1105

¢ Hl
100 ppf T

DU MONT LABORATORIES, INC.

' 1
cla
E Lus 100 ppf
ciio 7cue
POLY. |POLY.
5-5 V102
puf 6AKS

Lloz2¢

YELLOW

c 108
470 ppf

e

I,
2.

3.

)

L 10l
L i09
LIoZ A

1. lssue |, June 3, 1950.
2. Unless otherwise specified,
all capacitors are ceramic.

72 N
COAX

NOTES
Issue No. |9 through P-124.

Voltage, resistance, and waveform measure-

ments.

a. Instrument used—RCA Modsl 195-A Volto-
hmyst (for voltage and resistance).

b. Voltage measurements taken to ground, no
signal input.

c. Voltage measurements made with switch in
TV position, lights on.

d. All coil readings were taken with coils dis-
eonnected.

e. Video waveforms measured with contrast set
for 30 volts p—p at grid of CRT.

Switch sections viewed from front end of switch.

Rotor in extreme CCW (AM) position. Switch

positions: 1. A.M. 2. Phono. 3. F.M. 4. TV,

light on. 5. TV, light off.

42

Lio2b

Lio

Cl24

Selector switch in ‘Television light on’ position.

Instrument Used—RCA Model 195-A Voltohmyst (for voltage and resistance)
K = thousand

All readings in

ohms

= million
Two readings for a given point indicate sn adjustable resistance ias in the measured circuit.

* = ppf L 47%
R.E ASSEMBLY Lt
(FOUR CIRCUIT BOTTOM COUPLED INPUTUNER)
RESISTANCE MEASUREMENTS — ALL READINGS TO GROUND
RA-109A CHASSIS
TUBE 1 2 3 4 3 6 T 8
V201 1.7M 0 .1 0 7.4K 10K 120
V202 1.7M ] L1 0 7.4K 10K 150
V203 270K [} .1 0 7.4K 28K 150
V204 [ 100K .1 [} 200K [} 100K
V205 8.3K 1 7.5K 1.5M 0 0 0 3.3K
*V206 150K 130K 1.5K 0 0 260K R50K i)
V207 0 0 9K 8.5K 270K .1 .1 235
V208 1.5M ] 0 .05 10.5K 28K 39
V209 1.5M 0 0 .05 11K 15K 39
V210 7 0 ] .05 9K 6.5K 120
V211 6.8K 220 0 .05 7.3K 6.3K 220
V212 b ] 0 05 1M 0 52K
V213 5.2K 0 0 .05 13.5K 70K 33—1.6K
V214 110K 33 .05 0 10.5K 36K 110K
**y215 0 1.3M
V216 b 0 0 .1 17.3K 6.4K 338
V217 5.2K 65.2K 0 .1 24K 0 M
V218 1.2M 0 )] .1 242K 2.2K 0
V219 1.2M 8.4K 0 470K—1M 1.2M—5.5M 220 05 0
V220 2.2M 430K 1K—2.5K 2.2M 430K 1K—2.5K .05 ]
V221 N.C 7.5K N.C. 64 N.C. 64 N.C 7.5K
V222 N.C. 7.6K N.C. 64 N.C. 64 N.C 7.6K
V224 1M 500K 0 .06 33K 0 500K
V226 1.5M 22 0 .05 33K 27K 22
V226 220K ] .05 ] 15K B5K 20
V2217 220K 650K 66 1.8M 1.8M ] 0 .06
°V228 N.C. [ 140 500K 500K N.C. 05 126K
."°V229 N.C. .05 140 12.6K bOOK bOOK 0 12.5K
1V230 INF, N.C. INF. N.C N.C N.C. N.C. INF.
t1vasl INF. INF. INF. N.C N.C. N.C N.C. INF.
V232 N.C N.C 450K N.C 7.4K N.C. 450K 460K
V233 N.C N.C 450K N.C 7.4K N.C 450K 450K
10 11 12 *V206 1V230 +1Vv2e3l
Y215 8K-240K T0K 1 Pin #9 .1 INF. N.C.
V228 °oV229 1Vv230 $tvasl
Cap 400K 400K 450K INF.




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

Eerson Radio

MODELS 662B AND 6638
CHASSIS MODEL 120127-B

120128-B

10% MAX.

CURVE A

4.5 MC,
25.78 22.25
MC, MC.

21.25MC.

CURVE 8 CURVE C

FIGURE 1 - 1.F. RESPONSE CURVES

Circult modifications found in sets coded with a triangle:
Sets coded with Triangle 1, R-90, and C-68 omitted;
Triangle 2, use a 6CB6 in place of a 6AC7 (V-5 video amplifier).

These tubes are electrically the same, but require a different socket.
R-47 (10 ohms) is replaced with a jumper when a 6CB6 1s used;

Triangle 3, use a 6AG5 in place of a 6AU6 for V-2, also the followling
changes are made in the circuit: C-5 and R-8 are removed, jumper wire
between pin 2 and center pln shield has been removed, a 100 ohm, A w.
resistor is added between pins 2 and 3 of V-2 (6AGS).

REAR OF CHASSIS

4.5 MC. MAX.(TOP)
4.5MC. MIN.(BOT)

®
/T—l
25.2 MC. MAX. (TOP)

21.25 MC. MIN. (BOTTOM)

1

4.5MC. MAX.

@«-24.5 MC. MAX.

@~'\“

T-2
22.8MC., MAX.
(TOP)
3
T-A
J
TUNER

FI GURE 2

- LOCATION OF ALIGNMENT POINTS (T0P ViIEW)

43




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
and 663B, Chassis 120127-B and 120128-B

44

T.V. TUNER
PT.NO. 470652
- — ——"

6J6 osc.a!
conv.

[ |
2

Emerson Radio, Models 662B

IST VIDEO I.F.

V-

t BAUS

2ND VIDEOLF
V-2 6AUS

R-9
(1LY

3RD VIDEO L.
V-3 6C86

VIDEO DET.
V-4 6ALS

A ITJ

MV +130v +130v Ty +130v
R4 A AGC LINE R-12
o VW
AN, R-S Nl -i130V
R-1
x Lhame  C?
¢! = +i130v  4130v
172v-10
+130v
T-12 +‘°
[TE0 S . =
c-29 '
e VERT. | $I1ZE
VOLTAGE
RECTIFIER % R-53 o 0
2300 N5 el
v-18 > S5 W
: st cpso VERT. 08C.
r v-12 12A07
8200 8200
100
rLi'!:\ + 230v
+ e +l o
T e
c i3 + Jao clsr +[e0
-« T
H g il -l a
C {3 clse ~ 130 vV
—Js° R.s6
tla o VERT. HOLD
' o L
HORIZ.
R-77 R-78 c-87
82x 150k —T- .08 FREQ, _YELLOW
T T-9 oN L7
HOR. O$C. 40>
A & CONTROL -
" Tuee C-et
81 MM o 1
5 6SNT-GT ™~
A -
HORIZ. | HOLD [
Y
180K 82K
o R-73 R-74 R-78 o
50% C-59
P-3 uT vac i
x-3 LINE 0
+_L° g R-76 r-82
-|o o 2200 330k
-i130V cls3
+ 230V




[MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
Emerson Radlo, Models 662B and 663B, Chassis 120127-B and 120128-B

SOUND DISCR.

SOUND I.F. SOUND LIMITER 8 AMPLIFIER SOUND OQUTPUT
V-6 BAUS V-7 6AUS v-8 678 V-9 6V6GT
s
2
1 0
s TRB
Ls 4
A o #s0o0l
3 35MF S o
. |8 EIT‘
L
12
-1
1500 MMF ,'\}‘\E/‘\'/
R-19
R-17
1LY
+130v
200K
-30 L vIDEO
:047 I AMP. 440 UN BRIGHTNESS cg:::»:g‘_/
’ V-5 8ACT L-8 <047
[R] "
LY c-3 os
PICTURE TUBE
220K —1
- R-49 -1z V-22 148P4 OR IBRP4
Rjs2 =
R-46 L-8 =
3 BN 9 q
'] -0 .
1 ;
1
= 1 8_0
3 - 1 b
re 2w R-50 g ;R-s'
8K z 220K ©B0O
3 GOO® -
L3
80TTOM VIEW
= Z = OF soCKET x
CONTRAST
+ 230V
Loc-49
T .0 S
R-72 I
VERT. OYTPUT
RT. OTA o § /_.m | Vet
' T:8 ! L8
RED !
e g ()
1
Al ]
(-47 n
| 270 MMF
. | [_“—’
0\011 0 GREEN L -8
" SR 4le0 000000 e m————-
C-46 R-68 1
2 -To
/R-7l il had

AVERT. LIN.

HORIZ. | OUTPUT
AMP.

v-18 |6866-6
HORIZONTAL
DAMPER
v-17 v-18
18367 ewaGT
LAX
RECTIFIER
0 HIGH VOLTAGE
5 so_ol:«ns R-90 .ole  HOR.SIZE oY)
o1 Al €m0 Lol go
¢ o8 e
ok L-10
5 OR.
LIN,
C-69 R-9}
022 750
1500 MM




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
Emerson Radlo -- Voltage and Reslstance Measurements, Models 662B & 663B

CONDITIONS FOR TAKING VOLTAGE AND RESISTANCE READINGS:

Antenna disconnected and antenna terminals shorted.

2. Line voltage 117 volts.
3., All controls in position for normal picture.
4. All measurements taken with a vacuum tube voltmeter and ohmeter.
5. All readings listed in tables were taken between points shown and chassis.
6. Resistance readings are given in ohms unless otherwise noted.
7. N.C. denotes no connection.
VOLTAGE READINGS
SYMBOL TUBE P 1 N N O
PIN 1] PIN 2] PIN 3| Pin o [PINS] PIN6[PIN T [PINB| PINS | PIN 10] PIN 1L | PIN 12
V-1 -0.7 0 0 6.3 A.C.|" 140 140 0
V-2 0 ® 0 6.3 A.C.| 135 135 1.2
V-3 0 2.2 6.3 a.cf o 135 135 0
= 0 -1.1 0 6.3 A.C.| -0.u 0 0.7
V-5 0 0 1.0 | -1.5 1.0 150 [6.3 A.C
V-6 -120 | -135 [ -135 | -135 0 0 | -130
v-7 -130 | -130 | -130 ~130 0 -95 | -130
V-8 -9.2 | 6.4 2.2 |6.3a.Cc.] 0 0 0 -0.7 75
V-9 N.C. [ -130 90 100 | -110 50 | -130 [-110
V-10 31 | -0.6 0 0 0 -12 | -130 |-130 |6.3 A.C.
v-11 -7 o 0 6.3 A.C.| 120 23 0
V=12 -29 | -135 | -130 | -135 |-135 -34 | -170 [-130 | -135
V-13 N.C.} -135 200 200 -115 | -100 | -135 [-95
V-14 | -20C 47 | -135 | -120 66 | -135 | -135 [-135
v-13 N.C.f -135 | =125 | -150 -150 | -135 | -135 110
V—16 D0 NOT MEASURE
v-17 Y NOT MEASURE
v-18 N.C.| 235 [ N.C. [350 A.C.fN.C. [3%0 a.c)n.cC. 235
v-22 0 50 215 58 6.3 A.C.
RES ISTANCE READINGS
SYMROL P I N NUMBER
PIN 1 | PiN2 | PIN3] PINu| PINS | PING6]PINT] PINBL PINS]PIN 10 [PIN 11 [PIN 12
v—1 1M 0 0 0 35K 35K 62
V-2 0.2 0 0 0 35K 35K 140
V-3 1.5 200 0 0 35K 35K 0
[ 1.0 100K 0 0 25K 0 4. 5K
V-5 0 0 5 1M 15 35K 0 35K
V=6 1M 5K uK 4K 2 0 5K
V=7 45K 5K UK uK 2 8K 5K
V-8 90K 90K 200K 0 0 0 0 oM 220K
V-9 N.C. UK 30K 30K 500K 300K 4K 4. 5K
V=10 70K 15K 0 0 0 1K M UK 0
v-11 2M 0 0 0 70K 10K 0
V—12 150K 60K 6K UK 4K M M 6K 4K
V-13 N.C. BK 30K 30K 3M 6K 4K 6.5K
v-14 500K 100K UK 1.5M 70K 400K 4K K
v-15 N.C. 4K 4K M M 4K UK 40K
V—16 N.C. | N.C. INF. | N.C. 30K N.C. INF. INF.
v-17 PN F I N 1 T Y
v-18 N.C. 35K N.C. 4K N.C. uK N.C. 35K
V=22 0 60K 45K 200K 0

N.C. denotes "No Connegtion®
INF. denotes "Infinity




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

EMERSON RADIO AND PHONOGRAPH CORPORATION

MODEL 666-B
CHASSIS MODEL 120132-8 (RADIO)
120135-B (TELEVISION)

j)g ANTENNA
CONNECTION
- %

S
oX2  nP3
e

POWER ‘@
TRANSFORMER ION TRAP
T-12 1
[ FOCUS
I'coiL !
U Le 1
t
| I
] '
el @ DEFLECTION
I YOKE !
Y B
/
6AUS  6ALS O L N

.//#4

—

.
“ 10 GENTER PICTURE VERTICALLY

- ™~
* OR HORIZONTALLY ON SCREEN,
</ \~"| ADJUST THIS LEVER EXTENDING
ere | FROM BACK COVER
6J6 ‘ y
i
6

AGS or i A

v-20
SAGS or

16GPa A @ g

{ TELEVISION TUBE) oeee” ccoe !

6J6 SAGS or
6BCS

HOR HOR HOR HOR VERT  VERT
LN SIZE DRIVE PHASING SIZE LIN
& — o © © o O

REAR CONTRQOLS
TUBE LOCATIONS DIAGRAM FOR CHASSIS 120135-8

- 236 MC (TCP)
“2 127.25MC (BOTTOM)

1.3 L-2
L-1 25.75MC. s T-4
Ko BONE (@) #5mc (TOP) - 4.5MC (ToP
{ 0 ,257mc (ToP) y : S/ (TRAP) ' @ | AND BOTTOM)
7 (TOP AND BOT TOM) c-22  L=J SQUND I-F

(el

4.5 mC T-5
(TAKEOFF) —=4-5MC

T-! 21.9MC (TOP)
21.25 MC (BOTTOM)

TUNER Lo | o1sc
7 -
| e b
AiS @ '{T-ﬂ| NOTR: A2 TO A3
. L/ oF CRANNEL. SELECTOR,
A 2 FoueH! (A2 = CHANNEL 2).

SEE NOTE LOCATION OF ALIGNMENT POINTS (80TToM VIEW)
CHASSIS 120135-8 47




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING IN!‘ORMATION]

Emerson Radio, Television Chassis 120135-B, used in Model 666-B

Circult Modifications

Sets coded Trlangle 5, have
the following modifications
to lmprove synch stabllity
in fringe areas:

1. R-37 changed from 10K
ohms to 47K ohms.

2. R-56 1s removed.

3. C-55, R-55, and C-56

are removed.

4. A 2.2 megohm resistor in

I1ST VIDEO
1.F AMP
V-1
GAVG
fi
HIGH SIDE Ry
OF TRANSF ?
LOW SIDE
OF TRANSF

PART No 470651

V-21 0J6 OS

oR v-22 GBCS}

oR V-22

|

[}

|

|

|

|

{ TV. TUNER
|

|

|

| AT
|

1

[4 b_{

2ND VIDEO ARD VIDEO

IFAMP I F AMP.
V-2 v-3
GAUG

parallel with a 110 mmfd. I I ' DA I
condenser are added between 1 R-3 e =
pin 7 of V-10 and R-54 (old L oo el ,
junction of C-55 and R-55). T I
5. A .05 mfd. 400 v. conden- - )
ser 13 added between pin 1 -
of V-10 and R-54 (10K ohms). I LS
6. A 100K ohm 3 w. resistor = aoe ine
is added from pin 9 of V-10
to junetion of R-54 and the
110 mmfd. condenser added.
Sets coded Triangle 6 have
the contrast control wired Ry apr
differently. e L +x s
e T 70 OCS RIOi
Sets coded Triangle 7 use recrrEn P e . I N ‘,
a 6ALS and 6AV6é instead of ‘ J% I INVAEIEY By L T 28
a 6T8 for the discrimina- oo~ Jao - Jso 8% S o
tor and 1st audio ampl. - /s S - A
15008 RI%2
Sets coded Triangle 8 use o] 20a L ﬁ%&'\ o ]
a 6SN7 instead of a 12AU7 ﬂ} 0.6 A Focus EﬁFQ are S
(V-ls) . To ;ADIO - z con G=t Q
CHASEIS V FOCUS
1201328 _ CONTROL ]
TV. RECEIVER CHARACTERISTICS A | [o.. |E v S &
Y g8 + 245 Vv _
I TEM DESCRIPTION '/ e = i
voltage Rating wo- o5 ALC. . L L'
o] Je Rating 115V 60 Cycles A Y o :-I,GL:;- ,ts Ta
Power Consumption 195 watts R4y .
Fregquency Range SU-88 mc;  174-216 ¢ '_1:1_1 R - Ve = :<é -
Intermedi ate Frequencies x&gfg _ 2325 ::g "3\]/ ° c(wT
Antenna input Impedance |300 Ohms, bal inced NOTE: er1ox 52

Channel Selection

Trelve position rotary

Chassis
Moagel

120135-8
666~

48

1. CAPACITORS ARE IN MF AND RESISTORS

ARE IN CHM UNLESS INDICATED OTHERWISE,

2. VOLTAGES MEASURED AT JIT V. AC LINE

AND 3VOLTS AGC BIAS.

SCHEMATJIC DIAGRAM (CHASSIS 120135-B)




|MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
Emerson Radio, Television Chassis 120135-B, used in Model 666-B

VIDEO
DETECTOR

‘2v-5
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2

Ao o =

SOUND
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V-7
oAV

SOUND DISCR
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R3¢ <=
= b +225V.
as v =
+185Vv
-BRIGHTNESS
R-36 = -37 VIDEO S0
AGC |DET. 3 o oo AMPLIFIER 5600 100 K
f2V-5 |@ALS P W v-1l 6ACT R-47
} U
’r: “ PICTURE TUBE
| 2 V-20 1bGP4
! i
« /T 11
/
R-35 7/
Z syne =
100 K aAMP
= L CONTRAST
220K
R-wC
WK
VERY, 05C. .12 VERT. OUTPUT
ISCHARGE TUBE o AMPLIFIER
v-i8 12AU7 DEELIT Y
150K V-1 6K6GT
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+360 vV
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[ (LS
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49




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

Emerson Radlo, Chassis 120132-B Radio used in Model 666-B Television

(Television Chassis 120135-B 1s on pages 48 and 49)
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MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
EMERSON RADIO AND PHONOGRAPH CORPORATION

CHASSIS MODEL 120129-B

MODELS 669B AND 675B 888B, 6898 AND 8908

(Chassis 120129-D used in MODELS — 692B, 693B, 694B 1s similar.)

Information for I.F. and Sound Alignment is given below and on page 54.
Using suitable equipment, follow instructions in Table 1, on page 54,
for I.F. alignment, and in Table 2, below, for Sound alignment. Align-

ment points shown in figure below.

Set receiver to Channel 3,

connect

3 .volt bias battery from junction of R31 and C37 (negative terminal)
to ground (positive terminal), follow instructions. Figures 1 and 2 are
on page 52, over.

TABLE 11 - SOUND AL IGNMENT
SIGNAL GENERATOR INPUT
STEP MEASURING INSTRUMENT ADJUST PROCEDURE
CONNECTION FREQUENCY
1 Marker generator Marker-u.5 Mc. | Connect v.t.v.m. L2 Adjust for minimum output, with
through R.F. det. A
through .001 mfd. (400 cycle probe to junction contrast control set at maximum.
to pin 5 of V6. Low| mod.) of C-%2, R-U8. Low
side to chassis. side to B-{155v.)

2 " Marker—-4,5 MC. Connect v.t.v.m. c22 Peak for maximum response. Adjust
(400 cycle to junction of generator input to produce one
mod. ) T-4 and R-18. Low volt at grid of V7.

side to B-(165V.)

3 " Marker—-4.5 MC. " T4 "
(400 cycle (Top
Mod. ) and

bottom)

4 Connect sweep Sweep—4.5 MC. Replace v.t.v.m. T5 Position 4.5 MC. marker at center
generator in (450 KC.sweep) with scope connected (secon— of S—curve, by adjusting secon—
parallel with Marker—4.,5 MC. | through 10K resistor dary) dary. Trans. #708031 (Sickles);
marker gen. to junction of R2¥ secondary is at bottomof chassis;

and C29. Low side trans. #7080318 (Automatic);
to chassis. secondary is at top of chassis.
Curve F,
5 . " " TS Peak primary for maximum amp)i-—
(Primary) | tude and Vinearity. Repeat step 4.
gurve f

4.5MC.(TOP AND

4.5 MC. DISCRIMIN

T-4
BOTTOM)

7-5 |
ATOR

r-2{
T-
@ 21.9 MC.,25.7 5MC}

(TOP AND BOTTOM)

4.5MC. TAKE-OFF
(UNDERNEATH)

27.25 MC.(BOTTOM)
24.1 MC.(TOP)

25.0 MC.(TOP)

|

-

TUNER

@1

21.258 MC.(BOTTOM)
22.2 MC.{TOP)

O-—A-14

DO NOT TOUCH

LOCATION OF ALIGNMENT POINTS (ToP VIEW)




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
Emerson Radio, Chassis 120129-B Television Schematic Diagram

Circuilt shown is code
Triangle 1; Triangle 2
sets have the following
modifications: fi
R-37 changed to 47K,
R-55, R-56, C-55, C-56
have been removed,

A 2.2 meg. resistor in Nt e =
parallel with 110 mmfd. Tv.TunER | b

added between pin 7 of
V-10 and R-54,

A .05 mfd. 400 v. cond.
added from pin 1 of V-10|.sv
to R-54, also a 100K re-_J]
sistor added from pin 9

to junction of R-54, 2.2
meg. resistor, and 110
mmfd. condenser.

In Triangle 3 sets, R-50
and R-46 are removed,

R-20 changed to 39K, 2 w.,
and has one end connected
to chassls instead of to
R-108-C~-36, a 2K, 4 w.
connected 1In parallel with
R-52, R-49 changed to 9%,
4 w., R-53 to 1l.7K, 4 w.

Sets coded Triangle 4, use
6AL5 and 6AV6 instead of
6T8 (V=-8).

Sets coded Triangle 5, use
a 6SN7 instead of a 12AU7,
(vis).

|
|
|
{
|
|
|
|
(e
i

TO TEST POINTS -0%

ON CHASSI!S.
(KEEP LEADS
VERY SHORT.)

c:TE«,

PART No. 470651 |

v-
om v-22
198 V15 2L lame |

I5T VIDEO 2ND VIDEQ 3RD VIDEO
T.F. AMP. I Fame 1F ampP
V-l V-2
GAUG C-4
0
—-—m e ——q 150 MME
L

HIGQK SIDE
OF TRANS

21 eJe OSC. |
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22 eAGE) o | is00

eBCS

1K
o -0 e 1 + 155 v
0 R- 106 R- 6 - 165V
1 R-3 220 +185 v +210 v
- 1300
l 1500 R-108 L mwr
MM
) cl2s aGc | D
< i 1/2V-5|6
1
1
|
1
o AGGC LINE v
AN =
IMEG
_._25 R.
c|s7 e
R.50 R-S2 50 U -
8x 3 ~ 40V {—
+ |80 | %0 R -
== = +_l40 R-54 AN
- la -la "= ax Ik oK
LOW VOLTAGE Cl48 ciss - o
RECTIFIER = 0G0 ) 54 R[as
neo_| V-19 5U4G
| - o = EEI i
_ a0 ~ |40 ~ [s0
. & L ‘
3 = == .
+ |a + |o + |0
T-12 RO/ C |49 C |50 (4]
YELLOW PYmar —_—
> + 230 v 09 + 20V
s

20K IN34 005
+ 210 v
T L b
o = ! 200
SCOPE - 00 T~ Swues. TREE 22 BIO0
MMF - aeen 3V T PILOT - B
z LIGHT AN——
£ 150K
5 82 . . 82
™ Trs ™
e3| ©
FIGURE | SCOPE DETECTOR ] |
R4t <
: ] = R-85 >
= = IVWOK
- ] c-45
x-3\ oX2 (—y —
<-718
<< M
820K o
NOTE : > @ .
i. CAPACITORS ARE IN MF AND RESISTORS ?Tl‘\\u R|&7 (79
v R ——
4.5 MC. ARE IN OWM UNLESS INOICATED OTHERWISE.
2. VOLTAGES MEASURED AT HT V.AC LINE 330K < < 3%0¢
- AND 3VOLTS AGC BIAS, ALL REFERRED < -
TO THE CHASSIS. - 65V R[88 riBe
+210V

CURVE ¥

sa FIGURE 2 -

DIAGRAM (CHASSIS 120129-B)




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
Emerson Radio, Chassls 120129B, used in Models 669B, 675B, 688B, 689B, 690B

VvIDEO SOUND SOUNDO DISCR. SOUND
DETECTOR I FLUMTER & AUDIO AMPLIFIER oUTPUT
2V-5 BB v-7 v-9
©ALS T reaes 6AUG ©VeGT
1 | w2 D
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= N | N AT T N +—
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T-3 3 e uh
[l lalpith)
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‘IK Tis L-3(_ 20u f’ -2 27K %:
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Focus
CONTROL
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MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

s 689B, 690B

(Alignment Information, continued)

Emerson Radio, Chassis 120129B, used in Models 669B, 675B, 688B
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MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
GENERAL @3 ELECTRIC

MODELS 1273, 1274, 12C107, 12C108, AND 12C109
(B-VERSION)

TELEVISION RECEIVERS

The earlier production runs of the models listed above (not the
B-version) are identical to these later models (B-version) except for
the front-end circuit. The early version front-end sectlon schematic
is shown below to permit comparison to the main schematic diagram which
covers the B-version of Models 1273, 12T4, 12C107, 12108, and 12C109.
Should you be called upon to service Model 1277, you will find 1t almost
identical in circuit to the B-version models covered on these pages.

The 12-inch Models 12T1, 12€101, 12€102, and 12C105, as well as the 10-
inch Models 10T1, 10T4, 10T5, 10T6, 10C101, and 10Cl02, have circuits
that correspond closely to the earlier version of the sets described.
Model 12K1 is also similar to these "earlier" Models 12T3, etc., but
this set incorporates a radio tuner and phonograph, and therefore has

a different audlo circult and uses a type 25L6 tube as a separate focus
control. Some of these earlier models also may differ in a small degree

in their filament circuits.

e RE _UNT _ VIDEO |-F_AMPLIFIER_ _ _ _ _ _VIDEO _ AMPLIFIER
1{RF R~ 1L oSt ZND 3RD |} )
¢ AMPLI. CORMY ]'l‘—-'l I-F ©-F Fo 3 LA
\ q ] ' '
) Smmm - Speooe oo nlinlaieal piete et
| 1
1 '
1 osc. |?
t 1
o im ot o = —— 4
HOR.DEFLECTION-15,750 _C.PS
i R I ol A gl
[ SWEEP SWEEP
IPPER
lfL d i i H GEN. OUTPUT
— . [, . hDJCHTRaP S ey e
i ar2sme | "_IE_F_T._D_EEL_EQT_IloN'GO CPS
| S SR — &
| L20, L208 CONV. | v LouTeut| 4
L206 1207 & WI2AT7 w227 %czxe [ -
I J ¢ 05 22 | o AUDIO IF _
| r == el
I 4.5 mec AMPLI LIMITER RATIO ! (-3¢ AUDIO
| 5 ] AMPLL DET. : AUDIO QUTPUT SPEAKER
| [ E——— e T
4‘;——__
30001 Block Diagram, Models 1273, 1274, 12C107, 12C108 & 12C109

The video i-f is stagger tuned to pass the video i-f of 45.75 mc
and the sound i-f of 41.25 mc. As this receiver uses intercarrier
sound i-f, the video signal is detected at Y1 as well as a 4.5 mc
FM television sound signal which is the beat frequency between

i -

!__Léﬁ,_?ﬁlxdczo&lgop{ o =27 the 45.75 mc video i-f and the 41.25 mc sound i-f.
¥ & y Y o—— Horizontal and vertical sync signals are tapped off on the plate
Ro09 |L213 =LY load of V7B and fed into the sync amplifier and clipper, V10. The
ooz 4K O 6 77879 o N2gn 1¢ Rt vertical sweep generator and output is a 12SN7 connected as a
s2028 multivibrator. The horizontal sync circuit contains a 6AL5 (V11)
R212  R213 tube which is the automatic frequency control discriminator.
V12A is a reactance tube which is one section of a 12SN7 tube.

Tube V12B operates as a sine-wave oscillator and saw-tooth
generator. V13 is a 19BG6 tube and serves as the horizontal
sweep output tube. V15 (25W4GT) is a damper tube in the
horizontal sweep output circuit. V14 (1B3GT/8016) is a rectifier
tube to supply high voltage d-c from the kick voltage during the
retrace period of the horizontal sweep developed at the horizontal
output transformer, T351.

L2i |
|
|
|
|
|
c213 1 The 4.5 mc FM sound signal is taken from the diode load of Y1
]
|
|
|
|
]

L219 1220 L221 L222 1223 L224 L22%
= =

of o o
and is fed into tube V16 (6AU6) which is a sound i-f amplifier.

Tube V16 is coupled by a transformer T401 to the tube V17
(6AU6) which is a limiter amplifier. Tube V17 is coupled to
%;‘02;54&?2“ Zfl)‘:lT:gL tube V18 (6AL5) ratio detector by the ratio detector trans-

former T402. The television audio is then amplified by V19 tube
oo SEOX ¥~ 2 (6SQ7) and coupled to the audio output tube V20, (25L6GT)
# S202D OPEN ON CHANNELS 2°6INCL. which delivers its power to the loudspeaker coupled by the out-

put transformer.

Schematic of the front-end circult used
in early-version models described above. ss

0S¢

Y2 12AT7
HEAD ENC
CHASSIS
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General Electric Models 1273, 1274, 120107, etc. (Continued)

VIDEO I-F ALIGNMENT

1. Connect a bias battery from junction of C261, R263 and

the contrast control to B—. Connect positive of battery to B—.
Adjust contrast control to give a —4 volts bias at the grid pin

1 of V4 measured with a VI'VM. Disconnect VIVM leads during

alignment.

2. The sweep generator should be properly terminated in its

characteristic impedance. Couple the signal to the point of input
through a .01 mf. capacitor.

3. Before attempting to align the receiver, obtain an i-f curve

on the scope. If suitable amplification of the scope is applied,
the trap L265* will cause a dip in the i-f curve. Turn the slug of
the trap, L265, in such a way that the dip will move towards
the low frequency end of the curve and leave the slug at a
resonance point of approximately 40 mc.

The traps L227 and L253 must be detuned before aligning

the amplifier by turning the cores all the way out of the coil.
Retune these traps to 47.25 mc (as in step 6) for minimum
amplitude. This adjustment is greatly enhanced by increasing
the scope gain.

4. Set the Channel switch to Channel #12 or #13. Check for

oscillator influence by turning the tuning control. If the shape

of the response curve changes, switch to another channel where
oscillator influence is not noted.

5. In most cases it is only necessary to perform an over-all
alignment of the video i-f, as in Step 7 of the Video Alignment
Chart, to obtain i-f response curve of Figure 21-E.

When aligning the i-f coils, L251 will adjust the audio or low
frequency side of the i-f response curve, while L252 will adjust the
video or high frequency side of the i-f response curve. L226 and
L254 should be adjusted simultaneously to reduce the saddleback
at the peak of the curve and to give maximum gain and retain
45.75 mc and 42.50 mc markers at the 50%, mark.

6. It is necessary to detune the i-f coils by shorting as noted
in the alignment chart to prevent the coil preceding the signal
input point from influencing the response curve.

7. The 45.75 mc marker should fall at the 509, point to give
proper sideband response.

8. The slug of the sound trap L265 is adjusted for minimum
amplitude of the 41.25 mc marker.

9. After adjustment of the three sound traps, readjust the i-f
curve to obtain the proper curve and marker as illustrated.

10. Adjust the signal input to give a video response curve of
34 volt, as shown in Figure 21.

VIDEO I-F ALIGNMENT CHART

Marker Sweep Signal Input Connect See
Step | Generator Generator Points Oscilloscope Adjust Note
Frequency | Frequency Between Between No.
1 40.00 MC Junction L230 and L216 on sec- Detune L227 and L253 by turning
ond r-f switch wafer thru .01 mf. cores out of coil, and tune L265* to 3
and B — on head-end shield. approximately 40 mc.
2 44.50 MC V6 grid (pin 1) thru .01 mf. cap. Core of L254 for curve of Fig. 21-A.
and B— on head-end shield.
Pins 5-6 shorted on V5.
3 45.75 MC 40 to V5 grid (pin 1) thru .01 mf. cap. Junction Core of L252 for curve of Fig. 21-B.
50 MC and — on head-end shield. L256, R265,
Short L251. Remove short on V5. C268 thru 1, 2,5,
10K ohms 6, 10
4 42.50 MC V4 grid (pin 1) thru .01 mf. cap. and B— on Core of L251 for curve of Fig. 21-C.
45.75 MC and B— on head-end shield. V7 socket.

Short L226. Remove short on
L251.

5 44.2 MC

6 47.25 MC,
41.25 MC Junction L2306 and L216 on sec-
ond r-f switch wafer thru 0.1 mf.

cap. and B — on head-end shield.

7 | 41.25 MC,
42.50 MC,
45.00 MC,
45.75 MC,
47.25 MC

Core of L226 for curve of Fig. 21-D.

Cores of L227 and C253 for min. out- | 1
put at 47.25 MC (Fig. 21-E). Core of | 5,
L265* for min. output at 41.25 MC.
Increase scope gain (Fig. 21-F).

Cores of L251, L252, L254 and L226 | 1,2
for curve of Fig. 21-E, or Fig. 21-F | 5,6
if L265 is incorporated. 9,

*A number of receivers do not contain this trap.
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Fig. 21.

Video I-F Curves
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MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

General Electric Models 1273, 1274, 12C107, etc. (Continued)

AUDIO I-F ALIGNMENT

1. Audio i-f alignment is performed by putting in a 4.5 mc
=500 kc sweep and viewing the response curve as noted in the
audio i-f chart. The primary and secondary of T402 should be
aligned to give equal amplitude of the positive and negative
peaks of the response curve with as straight a trace as possible
connecting the peaks. The 4.5 mc marker zero beat point should
be placed at the cross-over point of the base line and the curve.

2. As a final check, step 12, the secondary of T402 ad justment,
should be checked on a television signal if possible. Try several
operating television stations and if buzz in the audio is heard,
the secondary of T402 should be readjusted as follows.

Tune in the station and adjust the contrast control for a weak
sound ouput. Readjust the secondary of T402 until the buzz
is a minimum or disappears and the best quality audio is ob-
tained.

3. Keep the input of the sweep generator low enough so that
limiting does not take place, otherwise the response curve will
broaden out, permitting slight misadjustment. Check by increas-
ing the output of the sweep generator; the response curve should
increase in amplitude.

4. T401 is adjusted for maximum amplitude and symmetry
of the response curve about 4.5 mc marker as shown in Fig. 23-A.

5. The secondary of T402 is adjusted for the curve of Figure
23-B. This adjustment should give as straight a slope as possible
between the positive and negative peaks of the curve with the
center of the 4.5 mc marker falling midway between the peaks.

6. The primary of T402 is adjusted for maximum of the positive
and negative peaks with as straight a trace as possible between
the peaks. If necessary, readjust the secondary of T402 so that
the marker falls midway between the peaks.

7. An alternate method to the visual alignment is the sound
output method using an operating television station, preferably
when transmitting tone modulation during the test pattern.

(a) Tune the receiver for optimum detail.

(b) Keep the input below limiting level by reducing the con-

fr
|
L
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|
SECONDARY|
ToP N

PRIMARY
BOTTOM —|

-~

B<) |2
s, 8
! 8 o &
@ N o< »<
‘ B &
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T401]| | F TRANS
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©
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® 3 ®! L 25, |
c220 i ?I__E oR) L253 '
s (80TTOM) ,I

Vi3

198G6

®

L2851 {TOP)

i
&

trast control or by using a resistor pad in the antenna \__ o __ o N
circuit. ™ 1A ]
(c) Adjust primary and secondary of T401 for maximum r e i |
sound output. Adjust primary of T402 for maximum audio - -
output. . . x452 X481
(d) Adjust the secondary of T402 for best quality audio (low
distortion, least noise) and for minimum buzz in the out-
put. Fig. 22. Tybe and Trimmer Location
AUDIO I-F ALIGNMENT CHART
Marker Sweep Signal Input Connect See
Step | Generator Generator Points Oscilloscope Adjust Note
Frequency| Frequency Between Between No.
8 Pin 1 of V16 through | Junction of R404 and Primary and secondary of T401 for | 1, 3
.01 mfd. cap. and B—. | C404 & sec. of T401 | max. amplitude and symmetry of
through 10K and B—. | curve. See Figure 23-A.
9 Secondary of T402 to place zero beat
4.5 MC of 4.5 mc marker and sweep at the
=500 KC cross-over of the curve and base line,
4.5 MC keep signal
10 below limiting . Primary of T402 for equal amplitude |1, 3, 4, §
level of Pin 1 of V17 through g::jm]tzlﬂ‘ lo{hll?:gSilClglé of the positive and negative peaks
receiver. 0.1 mfd. cap. and B—. and B— g with a straight line connecting these
: peaks. See Figure 23-B.
11 Secondary of T402 to place zero beat
of 4.5 mc marker at cross-over and
sweep point of curve and the base
line. See Figure 23-B.
12 Recheck alignment of step 11 on operating station as in note 2.

~*— 4.8mc MARKER

Fig. 23

. Avdio I-F Curve




MOST-OF TEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

GENERAL @ ELECTRIC MODELS 1673, 16T4, 16C113

AND 16C116

You will find that Models 16T1, 16T2, 16C110, 16C111, and 16C1ll5,
are almost identical to the models listed above and described in these
pages. However, these earlier sets used an electro-magnetic focus
coil and associated circuits. Models 14T2, 14T3, 140102, and 14C103
are also almost identical to the models described on these pages, but
use a l4-inch picture tube. Models 16Kl and 16K2 are similar to Models
1673, etc., described on these pages, but since these sets have a radio
tuner, there are the following main differences: 1) for TV audio output
stage that section of the radio chassis 1is used, 2) there is a separate
25,6 tube used as the focus control. For alignment help refer to the
previous few pages where such material on other General Electric sets
is presented. This material is not intended for other sets, but can
be employed as a gulde. Models 17C101 and 17C102 resemble 16T3 described.

TROUBLE SHOOTING

This trouble shooting chart is divided into sections for quick trouble shooting. In most cases a trouble may be localized by noting

the condition of the picture or test pattern and the presence or absence of sound. ) o
In general, the tubes in the defective circuit should be checked first since they are fairly easy to check. When substituting tubes
in the RF or video IF circuits, the original tube should be replaced in the socket if it is found not to be defective. When a tube is re-

placed in the video IF or RF circuits, alignment should be checked.

Defects of the R-F and I-F Circuits

A. NO PICTURE, NO SOUND, RASTER NORMAL.
1. Check the R-F head end circuits of V1 and V2.
2. Check tc see that local oscillator, V3B, is operating prop-
erly.
3. Check Video I-F amplifier circuits of V4, V5 and V6.
4. Check crystal detector, Y1.
5. Check channel switch.

B. SNOW IN PICTURE.
1. Open input circuit in €278, C279 or L201.
2. Defective antenna installation or transmission line.
3. Antenna orientation.

C. LACK OF PICTURE DETAIL (FOCUS SATISFACTORY).
1. Misalignment of Video I-F.
2. Misalignment of R-F amplifier.
3. Mismatch of input impedances at antenna input terminals
of receiver.
4. Overloading of r-f stages.

D. MOTORBOAT OR FLUTTER IN PICTURE AND AUDIO.

1. Open by-pass, C251.
2. Open filament by-passes C222, and C458.
3. Misalignment of video I-F and R-F amplifiers.

E. WIGGLES IN PICTURE BACKGROUND, TRAILING WHITES ON PICTURE,
SOUND NORMAL.
1. Misalignment of R-F and I-F amplifier.
2. Improper tuning of receiver.

F. SOUND BARS IN PICTURE (BLACK HORIZONTAL BARS).

1. Microphonic tubes, V3, V4, V7 or picture tube V8.
2. Misalignment of adjacent channel sound traps, L253, L227.

Defects of the Video Amplifier

A. NO PICTURE, SOUND SATISFACTORY, RASTER SATISFACTORY.
Open chokes L263, L261, L264.

Shorted capacitor C270, C272, C273.

Open capacitor, C268.

Open resistors R269, R272.

Short from pin 2 to pin 11 of V8 picture tube.

P PP

B. POOR LOW FREQUENCY RESPONSE (TRAILING WHITES AFTER.BLACK).
1. Low value of resistors R269, R272, R265.
2. Low capacity or open capacitor C272.
3. Low capacity of C268, C275.

C. LACK OF PICTURE DETAIL, FOCUS SATISFACTORY (SMEARING OF VER-
TICAL WEDGES OF TEST PATTERN).
1. Shorted chokes L259, L261, L262.
2. Open chokes L259, L262.
3. High resistance of R272, R269, R265.

D. BRIGHT PICTURE WITH BLACK LINES.

A shorted capacitor C275 will give a very bright picture with
black lines across the picture. The picture control will have no
effect.

E. PICTURE DISTORTED AT HIGH SETTINGS OF PICTURE CONTROL.
Check for high resistance of R273.

Defects of the Sync Section

A. NO VERTICAL SYNC, HORIZONTAL SYNC SATISFACTORY.
1. Check waveform of sinc input, V9 pin 5.
2. Check C303, R301, R302, C301 for leakage or shorted.
3. Check components C306, R304, R305.
4. Check for leakage of C305.

B. WEAK VERTICAL SYNC, HORIZONTAL SYNC AND PICTURE NORMAL.
1. Leakage or low value of capacitor of C303.
2. Leakage of C301, C302 or incorrect values.
3. Check frequency determining components C306, R304,
R305 for value or defective.

C. WEAK OR NO VERTICAL AND HORIZONTAL SYNC, PICTURE INFORMA-
TION PRESENT AND SOUND NORMAL.

1. Check waveform at pin 4 of V11 for proper waveform from
video amplifier.

Improper B+ voltage on V11.

Incorrect value of R354.

Open or low capacity of C351.

Defective coupling capacitor C353, C354.

v we

D. WEAK OR NO HORIZONTAL SYNC, VERTICAL SYNC SATISFACTORY.

1. Check waveform at pin 2 of V12.

2. Check sweep frequency determining components L351,
C366, C364, R365, R364.

3. Check for leakage in V12 components, €356, C357, €360,
C358.

4. Check for proper value of resistors R356, R357, R358, R361.

5. Check €359, R359 and R360 in the feedback circuit.

6. Check coupling between V13A and V13B (C363,C365, R366).

Defects of the Vertical Sweep

A. KEYSTONING (PICTURE NARROWS AT TOP OR BOTTOM).

1. Defective vertical deflection coil, D301.
2. Check R314, R315.

B. NO VERTICAL DEFLECTION (SINGLE WHITE HORIZONTAL UNE ON
SCREEN).
1. Open deflection coil, D301.
2. Defective sweep output transformer, T301.
3. Multivibrator V9 and V10 defective, no B+ to V10, open
R312 or shorted C310.

(Continued on page 62)
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General Electric Models 16T3, 16T4, 16Cll3, and 16Cl1lS.

PRODUCTION CHANGES

I. TO CORRECT BENDING AT TOP OF PICTURE.

In early production receivers R273, R274 and the sync voltage
take-off capacitor C351 was connected as shown in Figure 28.

In late production R274 was deleted. R273 was changed to
220 ohms and is reconnected in series with R272. C351, the sync
coupling capacitor, is now connected at the junction of R272 and
R273 as shown in the schematic diagram.

2, ELIMINATION OF VERTICAL LINES AT LEFT SIDE OF PICTURE (ADDI-
TION OF C371).

Capacitor C371, .05 mfd., 600 volts, was added to later produc-
tion receivers, to by-pass transient voltages developed by the
horizontal sweep circuit at the B+ supply. These voltages would
produce the effect of vertical, light and dark bars in the left
part of the picture.

The capacitor, C371, is connected from the B+ terminal of
the terminal strip adjacent to the damper tube, V16, on the
chassis side apron and to the B — bus connection of C374.
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General Electric Models 16T3, 1674, 16113, and 16C1ll6.

ADJ.CH. TRAP
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General Electric Models 16T3, 16T4,

16C113, and 16C116, continued.

C. INSUFFICIENT HEIGHT.

Open C310.

. High resistance of R307.

Excessive leakage of C308.

Defective T301.

Incorrect voltage values on V10.

Low capacity of C309 (this also results in poor vertical
linearity).

P pwe

D. POOR VERTICAL LINEARITY, SIZE NORMAL.
1. Leaky or improper value of C309.
2, Check B+ to V10 (leaky capacitor C310).
3. Check C303 for leakage.

E. POOR VERTICAL LINEARITY, INSUFFICIENT HEIGHMT.

Defective output tube, V10,

Inadequate drive voltage from V9. Check waveform at pin
5 of V9.

Low plate voltage to V9 or V10.

Open or low capacity of C309.

W N

F. EXCESSIVE VERTICAL SIZE, SYNC SATISFACTORY.
1. Low value of R307 or defective size control R308.
2. Open or low capacity of C308.
3. Low picture tube anode voltage.
4, Open R309.

G. NO VERTICAL SYNC, VERTICAL HOLD MAS NO EFFECT, INSUFFICENT
HEIGHT.

1. Shorted capacitor C306.
2. Shorted R305.

H. POOR VERTICAL LINEARITY, FOLD-OVER AT BOTTOM OF PICTURE,
TOO MUCH HEIGHT.
1. Shorted or high leakage of C303.
2. Low capacity of C308.

I. CURTAIN RAISING EFFECT (PICTURE ROLLS UP FROM BOTTOM AS VER-
TICAL HOLD IS ADVANCED).
1. Leaky capacitor, C304.
2. Low resistance of R303.

DEFECTS OF THE HORIZONTAL SWEEP

Inadequate Sweep Width.

. Low B+ boost to plate of V14 or low B+ to screen of V14,
Shorted turns of width control, L353.

Shorted turns or arc-over in T351.

Parasitic oscillations in V14 (open filament by-pass C462,
or defective V14).

A.

PR N N

B. Too Greot Sweep Width.
1. Open width control, L353.
2. Low value of picture tube anode voltage.
3. Check voltages of V14,
4. High value of C382.

VOLTAGE MEASUREMENTS

INPUT 117V, 60

ALL CONTROLS SET FOR NORMAL SWEEPS,
FOCUS AND BRIGHTNESS

MEASUREMENTS ARE IN RESPECT TO 8-
WITH A 20,0000 /VOLT METER

(1) 2.5 VOLT RANGE
()10 = 0

(3)28 =« -
(4) VOLTAGE WILL VARY MORE THAN 20%

RESISTANCE MEASUREMENTS
SHORT CAPACITOR C 453
SHORT PIN 3 OF VI6 TO B-

M DENOTES MEG

INF. DENOTES INFINITE RESISTANCE

TURN THE FOLLOWING CONTROLS FULL CLOCKWISE
FOCUS CONTROL

CONTRAST

BRIGHTNESS

VERTICAL HOLD

VERTICAL SIZE

VERTICAL LINEARITY

VALUES LISTED MAY HAVE A TOLERANCE OFZ 20%

j‘lOVMl
140y

C. Poor Horizontal Linearity. 35259
1. Check for short, or shorted turns of L352.
2. Leaky capacitor C370 in grid of V14.
3. Check screen by-pass capacitor C380.
4, Defective transformer T351.
(cass} 22

D. Single White Vertical Line on Screen.
1. Open deflection coil, D351.

E. Black Beady Vertical Line or Lines (Barkhousen Oscillation).

1. Check sweep output tube, V14,
2. Check for open C382,

F. Keystoning (Picture Narrows at Top or Bottom).
1. Check for shorted capacitor, C378.
2. Shorted turns of Horizontal Deflection coil D351,

G. No Horizontal Sync, Bright Vertical Bor or Bars in Picture.

1. Shorted, open or leaky C365.
2. Shorted R366.

Socket Voltage Diagram




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

the hallicratters co.

The circult cn the next two pages is exact for Models 8l0A and 815.
Models 822, E£70, 871, and 880 are practically identical. All of
these models are for television reception only. Models 811, 818,
820, and 821 incorporate a three~tube A,M. radio tuner with a switch
system for using audio stages of the television set. The television
section of these sets are almost ldentical to the ones described.
Models 860, 861, 8290, 890S, and 894 also have an A.M., radio tuner

and phonograph, and are similar to the sets described here.
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the hallicratters co.

MANUFACTURERZ OF RADIO AND ELECTRONIC EQUIPMENT,

Models B810A, 815, 822, 870, 871, and 380,

CHICAGO 24, U.S. A.
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the hallicrafters co.

Vin viiz
6AVE €405 o
1ST AUDIO AMP AUDIO OUTPUT 109

. @@ \ CI:;OO |
& LS g Lior “o
: A EASANAN .
P []'_) Yue

3000+

L 3003 Plios

-
it T r‘)
q Ci3?
.ETGNS..%'%"c'ému Riadd e 109600 /
POLTMETER HERE 4 tN“ 4
N Nise Re0200 :
5, o wl ol | 2/ e
Ciso = ! = €2 « ' se0 .
woo T 1 S028 230 DEFLECTION
L E / +150V. prono [ Tv rocus| At
1 I oIWF0 4700
™v z It
J ___g/ 1t
—ZL_____I ____________________ - - - |- - - == $oov L Cieo
/ o T~.08 wro
1024 / Cues L 133 haitda
R ! oure T " LY l‘u-
PHONO / = 10,000 Qo
/ q WO S Rise
/ 150 50,000 oy
7 R, €800 BRIGHTNESS aro00 L
! tw LY} CALIOI _ vemvicaL nTEGRATING NETWORK
I/ 2200 sF=""" i 2
/ Cuz "I 22,000 | ®200 ' U
22 ! R 008 0081 & Tios
/ e o T W] WT | g
. 2200 L . vios
Yioe Rize WL T T
-.5MC / 6ALS 47,000 Tior
VIDEO OET.
/ Lios
Tioa e Ill
Rizz ) 8
1), / 10,000 h =
i LY SN
0 —
/ Mizs . H
i/ 2200007 €113 L :
= L
; 5
7 00V,
/ z,.:‘::a z:t;.ao TRNEO [ migy mial
1 1000 3000
= T
VERTICAL
LINEARITY § iet
—_— Ri33
! 18,000 A-Cuas
2w [Loswro
SO0V,
Riey Nas
1 | ES. 2.5 wes.
Weisy Leise w
B E I oo ———1
120,000 50,000 68,000 10,000 50,000
T 1L
vie "2 a3
6AUS
L (6avS) HI. VOLT RECT. /
Cine HORIZ. AMP '
: 1OUED ¢y Riso
- ITadhd e v L ®ies
_l_c 1t - 33 Twee
(24 ]
—d Il‘z’oz 470,000 Ciee -L v
Ries < 4 300 I
£ 3000 = = Cina 20,000v. X
YLy e o =
e oAMPER 2200
WFD - w
- 4 03 MFp A1 Ciso
4 me2 j $oov T ewfo \
it
Y102 - 103 1
3 CJ 3
LAST R SYMBOL R-i8%
= = LAST C SYMBOL C-i64
C;f.: Cigq LAST L SYmBOL L-112
I Iaooo LAST T SYmBOL T-(12
33 FOR SOUND IF ALIGNMENT THE SIGNAL GENERATOR 1S CONNECTED ACROSS R-116 THROUGH A
003 MFD, CAPACITOR WITH ENOUGH SIGNAL OUTPUT TO MAINTAIN APPROX. | VOLT AT THE
VOLTMETER. CONNECT THE CIRCUIT AS SHOWN BELOW. ADJUST THE 4.3MC TRAP ADJ.
WHICH 1S LOCATED ON THE UNDER SIDE OF THE CHASSIS FOR MINIMUM VOLTAGE “AS 47 HMF 100,006
INDICATED ON THE VOLTMETER. DISCONNECT THE TEST CIRCUIT AND CONNECT THE ﬁ&"':éc; .'(')OF “"“ 2% CONNECT HIGH SIOE
VOLTMETER TO PIN NO.2 OF V-110. ALIGN THE LIMITER GRID ADJ. {L-106) AND THE PICTURE TUBE OF VTV M HERE
PRIMARY OF T-108 FOR MAXIMUM INDICATION ON THE VOLTMETER. | uEG 60
2w CRYSTAL
#* FOR SECONDARY ADJ. OF T-108 CONNECT THE VOLTMETER ACROSS C-130 {1000 MMF.) I ono
AND ADJUST FOR THE NULL. -




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

The Hallicrafters Co.

Models 810A, 815, 822, 871, and 880.

Chassis in which minor changes or substitutions were made during production may be identified as follows:

[3 AN N

CHASSIS STAMP

L N -

CHANGE OR SUBSTITUTIONS

Fuse added to the circuit

Tube type 6SQ7 substituted for type 6AV6
Tube type 12AT7 substituted for type 12AU7
Both of the above tube substitutions

Tube type 6SN7 substituted for type 12AU7
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|
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CHASSIS 170 FOR MODELS 630, 631, 870, 871, 872
a n CHASSIS 171 FOR MODELS 632, 633, 876, 877, 878
SERVICE DATA
CHASSIS 173 FOR MODELS 866. 867, 868

CHASSIS 175 FOR MODELS 890, 891, 892

TELEVISION CHASSIS
170,171,173,175

The Chassis 170, 171, 173, and 175, used in models listed above, are
identical except for the victure tube size, mounting, and a couple of
resistor changes in horizontal deflection system. Since these sets
were originally released minor changes have been made to produce im-
provements or because of procurement difficulties. The circuit on the
next page includes revisions, but at times other vacuum tubes may have
been used and minor changes may have been required in this matter.

Two types of tuners have been used with these chassis. These are the
RF6 turret type, and the Hoffman continuous type. These tuners require
ad justment or service only on rare occasions.

Hoffman Chassis 172 used in Models 950, 951, and 952,
Chassis 174 used in Models 950A, 951A, and 9524,
Chassis 176 used in Models 960, 961, and 962,

are similar to the chassis described on these pages. The Chassis 172
and 174 are combination TV and radio receivers with provisions for
connecting an automatic record player. A selector switch is wired

with some changes so that TV, radio, or phono operation may be obtained.
Chasslis 176 is identical to Chassis 175 (TV only), but also having the
selector switch circuit changes and instead of TV audio a separate

audio section is added on a small separate chassis.

ot @I Focus Coil
ccoe
90, ® Vertical
O. S Centering
Ao
— Horizontal
Centering
A. C. Lock Brightness Input
| Phono

/ T T 1 Phono °1
A. C. - Phono | l Horiz. Vert Vert. |
20 - Watts Width Fuse Hold Hold Size Converter
U. H. F.
Focus Horiz. Vert.
Drive Linearity

Rear Chassis Controls

67
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CHASSIS 170 SERIES

REVISED SCHEMATIC DIAGRAM
CHASSIS 170, 171, 173, 175
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Rl
| MEG 0
R INPUT
= a n
vioa /103 SERVICE DATA
63Q7GT AUBO QUTPUT
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== ==
cu9 —T LSI
20| e 58° 1 | ]
= > @ SRUS =
476
L L PICTURE TUBE
14CP4G (FOR CHASSIS 170)
16 TP4 (FOR CHASSIS 171)
+265 17 BP4 {FOR CHASSIS 173}
I9AP4 [FOR CHASSIS 175)
COLOR LEGEND
= ‘ g?&x - - BLACK
cws < |5 gep  BL---—-==---- BLUE
22 BROWN
GREEN
GR- === =-=- = —~-GREY
ORGE- -~ - == =~ — ORANGE
RED- - - —- —-—---RED
YL r=as Sl = YELLOW
+80 K
g
«180 =+
RI67, 470K FOR CHASSIS +180
170,171,173 ONLY. B WTO LA AR QT id " 3.8 MC
U " nNeo
——-22 0170 CHASSIS ONLY BLx Video Bandpass — _ — - - . _ 3.8M
GRN y
T-10 EGRN ; Aracp
e Intermedlate Fr_equencnes.
vie = Video Carrier . _ _ _ _ _ 26.1 MC
5U4 Sound Carrier - - _ _ _ _ 21.6 MC
LV RECT
RED RED  ORGE BL
. 345 + 265 <180 +180  picture Tube:
1 vi Chassis 170 14CP4
- .
150 80 Chassis 171 16TP4,16RP4,or 16KP4
R EJZ W Chassis 173 17BP4
v . E 30 Chassis 175 19AP4
cso’ | om Iw s ]}182 Iclss Icum
®0 L A = AN
6SQ76T €K6
ISTAF PA
UHF NOTE
Fol BAdP CONVERTER ~ ARROW ON POTENTIOME TERS
Y 0'BLO (REAR) INDICATES CLOCKWISE ROTATION
+265
6J6 RF AMP.
- 6SNT7 &'}“seym 6.6 OSC:-CONV.
PILOT 6866 6SNT 3 i avnc seur SEP  ecBe 6cB6 6CB6  6CBE
v BR_amp HOR PA_ HOR. M.V. SEP VIDEO 3d\F  2ndif It LF
INTERLOOK Soa 7 % v } }3 }3 }3 TUNER
851
2 8 8 4 4 4
Lia
6AU6
6ALS RATIODET  6AUS WAVEFORM NOTES:
RATIO CEY DRIVER SOUND If H — indicates scope sweep frequency of l5 750 cps.
Y — indicates scope sweep frecluency of 60 cps. Figures at
& 3 3 bottom of waveforms are peak to peak voltage measure-
ments of waveforms obtained with '‘normal’ setting of all
3 4 4 controls, "normal'' signals imput, and rated line voltage.
= REVISED SCHEMATIC DIAGRAM
CHASSIS NOS. 170. 171, 173, 175




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
Hoffman Television Chassis 170, 171, 173, and 175, Voltage Chart

BOTTOM VIEW TUBE LAYOUT
CHASSIS 170, 171,113,175

TUNER UNIT

PIN NO.
D.C.VOUTAGE UNLESS
OTHERWISE SPECIFIED

All voltages measured with set receiving picture and sound adjusted for normal operation, medium
signal, medium volume and contrast level.

Line Voltage = 115V AC

All bus voltages run about 10 to 20 volts higher than shown on circuit schematic.

Slight variations in voltage values are to be expected due to variations in line voltage and variations

from component nominal values.

A - Varies with signal level. E - No connection on chassis 175.
B - Pin used as tie point only. F - About 40V. less on chassis 170.
C - Contrast set at minimum. G - Depends upon setting of hold control.

70 D - Measured to other heater pin. V - Measured with ‘V.T.V.M.




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

MAJESTIC RADIO & TELEVISION, INC. (Formerly Garod)
101 and 102 SERIES Series 101, liodels 160, 160B, 162,
1 . s 1600, & 1600B.
Television Series 102, Models 1605, 1605B,
The material on the next six pages 1610, and 1610B.
fr?seg’?s :SLgll“"irclz iSlg"ZZ‘i‘{éin o rels Series 99, Models 120, 121, 121B.
iajestic a .
a5 1isbed at left. This maberial Series 100, Modeilzoé‘ll, i‘llB, 1400,
can be used in servicing Majestic B, 142, 142B.
99 and 100 series which have a dif- Series 101A, Models 7Pl, 7P2, 7P3,
ferent tuner and somewhat different 7P10, 7P11, & 1710.
high voltage supply. The circuit Series 101B, Model 141C.
Gl 060 {EIPRCE) SO a0 HO=IlElD SOROE Series 101C, Models 7PR12, 7PR13.
L EHea Cld 969 LGP0 POED GF Wil Series 101D, Models 17DA, 17GA, 17HA.
section following the alignment in-
formation. Sets of series 101A, 101B, Series 103, Models 902, 903, 910,
101c, 101D, 103, 103A, and 105 are 911, 9P4, 9PS5.
almost identical in most resvects to Series 103A, Models 9PR8, 9PRO.
the 101-102 serles, but uses other Series 105, Model 1401.

sizes of pilcture tubes and has some
differences in the high voltage supply.

TUBE COMPLEMENT AND VOLTAGE READINGS —SERIES 101 AND 102
L Function Iue Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9
No. Type
vi R.F. AMPLIFIER 6AGS/6BCY — 0.7 0 6.3 AC (] 115 1ns 0 - =
v2 OSCILLATOR-CONVERTER 6J6 103 75 63 AC (] 310-45|—4t0 9! o — -
v3 AUDIO OUTPUT 6K6 N.C. 0 263 275 0 NC. |[63A.cC 19 =
va RATIO DET.—AUDIO AMP, 6T8 ~0.3 —15 —08 | 63Ac. 0 —0.8 0 —0.7 53
vs RATIO DETECTOR DRIVER 6AUS ~0.1 0 0 63AC. | 265 85 ~0.6 = =
vé 1st VIDEO IF. 6BC5 —05 N.C 0 63AC. 130 130 0.7 = =
vy 2nd VIDEO IF. 68C5 -1 N.C [ 63AC. 130 130 0.7 = =
ve 3rd VIDEO IF. 6AUS 0 0 0 63AC. 130 130 1.1 = =
vo VIDEO AMPLIFIER 12AU7 100 —07 0.2 63AC. [63ac. 150 — 0 0
V10 | SYNC. AMPLIFIER 12AU7 135 0 38 63AC. |[63AC. | 285 —23 4 0
VIl | A.G.C.—SYNC. LEVELER 6ALS 26 —23 0 63AC. 0 - ~0.2 — -
V12 | VERT. OSCILLATOR 6C4 105 0 ° 63AC. 105 -29 0 = -
V13 | vert. outpPutr 6V6/6W6| N.C. [ 270 270 [ 270 [63AcC 33 =
V14 | HOR. OSCILLATOR 6SN7 —6 175 10 —65 170 ° 0 63A.C. -
Vi5 | HOR. OUTPUT 6AVS 58 |63 AcC 28 = 360 = 0 175 -
V16 | HOR. DAMPER W4 230 N.C. 365 285 230 365 m: AT A'cz' 70 -
V17 | H.V. RECTIFIER t1x2| nkv 11KV = 11KV 11KV nekv | . — 11KV 11KV
V18 | POWER RECTIFIER 5U4G N.C. 290 NC. | 295AcC. | 270 [295 Ac.| 270 290 -
S RICTURERTUBE Dius:r.um . 6.237:5. LE Pi:;‘zclo Pilnnn LD1FE 55 6.237:.&
NOTES
. Tune receiver to d ch |—no signal applied 5. D-C voltages measured with V.T.V.M. unless otherwise stoted.

. All front panel controls set ot moximum clockwise positio ns.

. Maintain line voltage ot 117 volts A.C.

. Values shown are D-C voltages, measured from socket pin
to ground, unless otherwise stated.

I S~

t Use high voltage insulated probe.

* Top value is D-C voltage to ground; bottom value measured

across filament (Y-Y),

71
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MAJESTIC RADIO & TELEVISION, INC.

101 and 102 SERIES

Television

Receivers

ELECTRICAL SPECIFICATIONS

Power Supply

Power Consumption

Antenna Input Impedance

Tuning Range
I.LF. System

I.F. Frequencies ...

Sound L.F. Aligned at 4.5 Mc
. 5"P.M.or 10" P.M.
... 3.2 Ohms @ 400 c.p.s.

Loud Speaker ..

Voice Coil Impedance

Intercarrier

BULT-IN ANTENNA SPEANCRE
EXTERNAL ANTENNA TaBLE | 3°
MODELS | PM.
conso- | 1o*
TO COMNECT EXTERNAL ANTEWNA' LETTEs | BM.
ANTERNA I- LOOSEN ANTENNA TERMANALS
TERMINAL .
STRe 2-REMOVE THE BUILT-N ANTENNA LEADS.
3-COMNECT 300 Q1 LEAD“IN FROM EXTERNAL
ANTENNA TO THE ANTENNA TERMINAL
STRIP, AND TIGHTEN THE SCREWS.
300N INPUT
IMPEDANCE
I T TORAET SWiTCH SETTING SELECTS CONS, T T T T T T T T
L1L2,L3,8L5 FOR GHANNEL DESIRED.
o TT i ———— -
\
\
2
117 Volts A.C. 2 64G5/68C5 XL
- s
Lo
60 CYCIeS Only i AM'F'EIR c3 I | ASSEMBLY
o} 1Lt v 5-3 SRe |2 | 3 (CONSISTSOF ¢ ,¢
TR ¢ = (&8 g lf/ LsLeaLs -
i
175 Watts o o N/ D e
REPLACEABLE  ZiB 3900 7 !
ANTENNA COIL i) c8 120 1
. 300 Ohms, Balanced sesewoy 1 Lee e % :
(CONSISTS OF 0;? [ P b
L aL2) S9? ) !
.. . ... Channels 210 13 ’ 1 |
= .00l I
ME '
1
1
I
I

_Picture—24.75 Mc
Sound—20.25 Mc

NOTE- NUMBERS NEAR
TURRET COIL TERMINALS

CORRESPOND TO SEQUENCE
OF CONTACTS ON TURRET
SWITCH READING FROM
FRONT TC BACK

L STANDARD COIL RF. TUNER edvac
]
/._——“’_—_' “““\““
P -
~ 1TV
/ \ 60 CYCLE
( \ A.C ONLY
i PICTURE TUBE |
| vie )
' ’
/ WTVAG FOCUS
-MOTOR
// Do acr CONTROL oow
vis
Z POWER [ Res
RECTIFIER
2250 470
\\ // 504G RES ™
L20
e @ 6BCS // , teeov. == |y 2XDgaw
vé J\ // s7a  C878 R [
N\ Y P aonefr | Tog® + Jaowe)
@ @ / \ <a T -
678 / ; Ta A= = -
/ SEE NOTE ON | S S\ AT 3AMPS.
\ @
T3 4 v
. N / SCHEMATIC ON SORFgSWITCH g 6.3V.AT 1.8 AMPS.
AN / GANGED TO Y = £
6AU6 N / VOLUME CONTROL « e 4
50 \\ Y guv.n 6 AUPS. (] E
/ =
14 @ @ \ // )
i |
-y
@ | | ix2 §
@ | | ‘\vw s
| REMOVE THiS
| ScREW A:D CIRCUIT SCHEMATIC DIAGRAM
{ GO e 0 /4 AME, PIGTAIL 10/ SERIES 16°RECTANGULAR TUBE 102 SEMIES 16"ROUND TUBE
ACCESS TO i FUSE UNDER MODEL CABINET WODEL CABINET
| | Tuee or Fuse] (\\\\ g:gzr‘zcﬂvz 160 TABLE MODEL,MAROGANY 1605 CONSOLETTE, NAHOGANY
— e 1608 | TABLE MODEL,BLEAGHED 16088 | CONSOLETTE, BLEACHED
| | L) 162 TABLE WODEL,LEATHERETTE 1610 CONSOLE, MAHOGANY
| | T} 1600 | CONSOLETTE,MAHOGANY D CONSOLE , BLEAGHED
| | a ‘E ‘a |
| sPeAKER
\——4 | MAJESTIC RADIO & TELEVISION

TUBE LOCATION DIAGRAM — TOP VIEW

7€

(Formerly GAROD)




|MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
MAJESTIC RADIO & TELEVISION, INC. Series 101 and 102.

Ts
RATIO DET. TRANS.

{SERES 102)
16GP4 METAL CONE-ROUND

(SERIES 101)
KP4 IGRP4 ORI6TP4
AECTANGULAR

€30 39t0% viI9
PICTURE
4.3 TusE
4.7
o i
us
i: 2.1

TEST POINT

Ri4 _l_
czl cz2a
Tsseo NEZL: =
VoA L3 =
VIDEQ 8
vT ve DET. 18T, @BLUE 00T
fort 2N VIDEO LF 3RD. VIDEO L, NG 4 Lh VIEO AMP e +
ISTVIDEO LE - 22.35C e rie Ty LR e
68CS o 68C5 T o TVSPHONO SWITCH
I ) S oo PHONO JACK
4 R44 - ,—&
: Sy
¢ _ ces | )
e I SR B L
™ &
T . e
33K
- 4 R43
82K D <+
22 =
oo #38 2
cai
c39 I ca3 |, Rao
= = 4 WFD. 47K
= TEST CONTRAST mv.:lrl b vIos vHB
B R
GRS R42 ot~ ConTRoL RSO SYNG QUTPUT s st:Lsz
VIEA | 6ALS = - 22K |W o W,-128U7 L-6AL
AGC. 2 ] ==
+
O = ln5‘09K‘|01 e:
. , _
%000 R29 l' . LEC) _l i
Bl
“‘ﬂ: c3s oo
n 2780
= 080X ti0% +25v. aZ
= R37
€1 +]cren
RS6 RS7 = RS = O MF
100 100 100
VW A
HOR.HOLO
ces
rE8 s
470K Wzoo0v. s
47K EOX R9S To
A < 4TOK PICTURE TUBE
- 2NO ANODE
b A r96
4701
L/ ",
CT4
0l\tox
2000V.
R97
S‘ 150K
b 0%

68" IW RIOO LY

%AH’. FUSE
c151
O3SMF L open miNeED ,%R.r_
[° 600V T" CaBE FOR 12 €00V,
1> ACGESS TO
= 4 y AMP FUSE
= e
+
+ 410V "BOOST"
.
1.F. ALIGNMENT DATA ¥ TO ALIGN PR.OR SEC. OF T5, OBTAIN TWO RESISTORS KT = KILOHMS
TI—24 9MC H OF APPROXIMATELY 100,000 OHMS EACH, WHICH HAVE "M » MEGOHMS
Te-24iMe oo BEEN WATCHED ACCURATELY WITH OMMMETER. CONNECT | )
T3-22.3 M0 THEM IN SERIES, ACROSS 18K RATIO DETECTOR RESISTOR 1AL O(MYNO :'o“-:‘?m"ﬂ: ARE N |
| Ta-230Mc (R19). USE JUNGTION OF MATCHEO RESISTORS AS TEST ""“;‘(': RATED -, UMLESS OTHERWHSE
| LiS-4.5 MC~SOUND TAKE-OFF POINT.
4 T5- 4.5 MC~ RATIO DETECTOR F Y3 AS SHOWN, IN SERIES 101 RECEIVERS ALL RESISTORS ARE pWaATT ANO ALL PAPER
€73 CONNEGTED BETWEEN PINS OF VIT ANO GROUNO IN CAPACITORS ARE 400 W.\., UNLESS OTHERWYSE
SERIES 102 RECEIVERS SPECIFED.
@ 6VE ON SERIES (01, 6W6 OR EVE ON SERIES 102
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Series 101 and 102 Television.

2

MAJESTIC RADIO & TELEVISION

Alignment Instructions
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v-20
PICTURE TUBE

DANGER

§———a FRAOGILE PICTURE TUBE IS ol
| «“‘ELD DANBEROUS TO SERVICE. REFER eAVE
| 1 SEARVICING TO QUALIFIED SERVICEMAN. ﬁ C’)
I 6J6
! |
Gy
‘ °%~G5 t]
L--6AKS =

A-F UNIT

>
ol
[+ ]

v/
B @

SHIELD

o
>
(7}
[}

>
s
&

o
»:
-

12AT7
2
Tube layout—16” Pix Tube Receivers
7.7 HOR, =
WAVE FORM SRD MOTES 23 NOT USED IV
N § SOME RECEIVERS.
{ c-634 c-638 £-23
] oR HOR, HOR. .
LOCKING DRIVE SIZE NRISED
j RANGE @\® @5 o o ® d o

Rear Chassis Adjustments
(12%2’* Pix Tube Receivers)

16" TELEVISION
RECEIVER

MODEL NOS.
05W6-3030(
05WG6-3036A&B
05WG-3039A88

Models O5WG-3030A and OSWG-3030B,
using 16" round picture tubes,
Models O5WG-3031A and O5WG-3031EB,
using 124" round picture tubes,
and Model OS5WG-3032A, using a 16"
square pilcture tube, are all very
similar to the television receivers
described on the next six pages.
The alignment information given
will apply exactly, while the cir-
cuit diagram on pages 80 and 81,
is very close to these additional
models,

25 HOR. ~
FREQUENCY oo )

c77 L23
HOR. HOR.
SIZE NOT USED

wor usca DRIVE
@ ° o™ Fo

Rear Chassis Adjustments
(16" Pix Tube Receivers)

ALIGNMENT PROCEDURE

TEST EQUIPMENT —To service this receiver properly, it is
recommended that the following test equipment be avail-
able:

R-F SWEEP GENERATOR meeting the following raquirements:
(a) Frequency ranges:
18 to 30 me, 10 mc sweep width
40 to 90 mc, 10 mc sweep width
170 to 225 mc, 10 mc sweep width

(b) Output adjustable with at least .1 volt maximum.
(c) Output constant on all ranges.
(d) Flat output in all attenuator positions.

CATHODE-RAY OSCILLOSCOPE preferably one with a wide
band vertical deflection and an input calibrating source.

SIGNAL GENERATOR to provide the following frequencies:

(Output on these ranges should be adjustable and at
l2ast .1 volt maximum.)
(a) Intermediate alignment frequencies:
*17.0 mc adjacent picture trap
20.2 mc adjacent picture trop
22.7 mec first picture I-F coil
**24.1 me third picture I-F coil
25.7 mc second picture I-F coil

277
217
4.5

mc adjacent sound trap
mc sound trap (takeoff)
me video trap

* This frequency is not used in receivers with the turret
type tuner.

** |f tyrret type tuner is used the frequency will be

23.7 me. 7 7
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ALIGNMENT PROCEDURE (confinued) A. CW Carrier into Converter Grid. ok
VTIVM with filter in lead of

10 K ohms and 5000 uuf con-

Channel Picture Sound 5000 yrlyy
Number Carrier Carrier nected to pic. det. load resis- !
Freq. Mc. Freq. Mc.
tor, (R-31) 4700 ohms, in

2 55.25 59.75 S
series with peaking coil (L-9)

3 61.25 65.75 from Pin 7 of 6AL5. Input
level should be such that output is less than 2 volts DC.

(b) Radio frequencies:

Fig. 18—VTVM Connections

4 67.25 71.75
FREQUENCY ADJUST
5 77.25 81.75 1. 202 Adjacent pix trap (T-4) — (3rd
P-{F Cathode Coil) (above chas-
6 83.25 87.75 sis) for minimum dc at picture
detector,
7 175.25 179.75
2. 227 Ist pix IF (L-5) (Sound Take-off
8 181.25 185.75 Coil) primary (below chassis) for
maximum dc at picture detector.
9 187.25 191.75
3. 257 2nd pix IF (L-24) (top of chassis)
10 193.25 197.75 for maximum dc at picture det.
4, 24.1 (Switch 3rd pix IF (L-7) (below chassis)
n 199.25 20375 Type Tuner) for maximum dc at picture de-
12 205.25 20975 23.7 (Turret tector.

Type Tuner)

13 211.25 21575 5. 27.7 2nd pix IF (L-24) transformer
(below chassis) for minimum d¢

HETERODYNE FREQUENCY METER with crystal calibrator if the .
at picture detector.

signal generator is not crystal controlled.

6. 1. . il (L.
ELECTRONIC VOLTMETER and a high voltage probe for use 217 Sound Take-off Coil (L-5) (It
picture IF) (top of coil) For mini-
with this meter to permit measurements up to 20 kilovolts. mum dc at picture detector.

45 ulc-.renﬁ @

L-7

JRD PIX [-F

colL

Aps Fonr zeno < A\ 0
2TV T-
217 MC N SOUND [-F TRANS.

ADJ, FOR MAX. GAIN

)

2 ND PIX. I-F COIL

s;rz./;/'o 25.7 MC
(ADJ. FOR
~F rﬂA/{S. MAXY. GAIN)

&2z 224, @
'r 2 sou%;'r;u: OFF
@ 5 O;Nﬂ osC, Cons
TRANS,
B

CONVERTER
ACATE Taan [ RS con

NOT USED N TURRET TYPE TUMER

3RD PIX. TRANS.

T-7

Lei;& MENT
HORIZONTAL FREQUENCY ADJUST
‘Usep onLy N 12 2.’ " PICTURE TUBE RECEIVERS.

CONVERTER
~
©
REAR_APRON 4

PLATE COIL
Fig. 16. Top Chassis Fig. 17—Bottom Chassis
Video and Audio I-F Adjustments Video and Audio I-F Adjustments
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ALIGNMENT PROCEDURE (continued)

7. 217 3rd pix IF (L-7) (top of can) ad-
just for minimum dc at picture
detector.

*8. 17 MC Converter plate trap coil (L-3)

(2 volts required) for minimum dc at pic. detector.

*Step 8 cmitted in Receivers with turret type tuner.

B. I-F Sweep Generator into converter grid (through tube
shield insulated from chassis) with markers at 21.7 MC,
and 26.2 MG
Connect oscilloscope probe to plate of 1st I-F tube
V-6 (Pin 5 of 6AGS).

Ground A-.G-C Line.

10K~

5000 MMF.
100 KIT

5000
MMF.

L * ¢

Fig. 19—Oscilloscope Connection

SWITCH TYPE TUNERS
Adjust converter plate coil (L-2) and 1st Pic. I-F grid
coil (L-4) (top of chassis) to give the response shown
below in figure 20.
A slight re-adjustment of L-3 converter plate trap may
be necessary.

TURRET TYPE TUNERS
Adijust converter plate coil (L-2) to give response shown
in dotted line in figure 20.

Fig. 21—Oscilloscope Connection

C. With same |-F sweep input, connect scope probe to
second detector (junction of peaking coil (L-9) and
4700 ohm resistor (R-31) off Pin 7, 6ALS5). Input should
be adjusted to give 2 volt P to P output.

Apply 3 V, bias (dc) to AGC line. (battery).

Observe overall I-F response, which should be as
shown in Figure 22. Slight touch-up may be required.

22.0] 125.25

22.4 26.2

\ s
50%
|

Fig. 22—Overall Response Curve

D. Sweep generator with balanced 300 ohm output into
antenna for each channel. Adjust fine tuning to receive
sound and observe overall response at second detector

as in C. above.

If 26.2 marker is not at 50% point, a slight touch-up
of 2nd Pix-IF transformer (L-24 on top of chassis)

is required.

|f there is a noticeable peak near 23 MC, a slight
touch-up of 1st Pix-IF transformer (L-5 sound take-off

coil on bottom of chassis) is required.

If the top of the curve is tilted, a slight re-adjustment
of the 3rd Pix-IF transformer L-7 (bottom of chassis)

may be necessary.

AUDIO I-F
With 21.7 CW Carrier into converter grid as in A., and
VIVM connected to terminal “C” of sound discriminator
transformer, adjust sound I-F transformer (T-1) pri. and
sec., and pri. (top of can) of discriminator (T-2) for max.

dc. Input should be adjusted for 2 volts out.

Connect VIVM to Pin 1 of 6AL5 discriminator and adjust
secondary of discriminator (T-2) (bottom of can) for cross-

over. (Zero voltage).

VIDEO
With 4.5 MC CW Carrier fiom a high impedance source,
(10,000 ohms in series with generator), into grid of 1st
video tube (Pin 7 of 6AL5 second detector) and VIVM
on picture tube grid, tune 4.5 MC trap L-8 (top of chassis)

79

for minimum response.
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ALL RESISTANCE
VALUES IN OHMS.
K=1000

ALL CAPACITANCE
VALUES LESS THAN
10 IN MF AND ABOVE
10 IN MMF, UNLESS
CTHERWISE NOTED.

COIL RESISTANCE
VALUES LESS THAN
10 OHM, ARE NOT
SHOWN.

IN SOME RECEIVERS
TERMINALS ON THE
TRANSFORMERS ARE
MARKED NUMERICALLY
INSTEAD OF

ALPHABETICALLY

R-F UNIT

V-1 Vo2
SBA6 6AUG T-2
I1ST SOUND I-F SOUND LIMITER  SOUND DISC. —
& ~—_TRANS.
T-1 " i
SOUND I-F |
TRANS. L

VT
6AG5

2ND PIX. I-F

+I150 v
Vg
c29 6AGS
210 3RD PIX.I-F

a1
BOTTOM VIEW OCTAL SOCKET, X1 I
ON CHASSIS TO RECEIVE PLUG | < | pwoo ¢ ° 7 =% |
FOR YOKE AND FOCUS |
COIL CABLE. w101 |
10 K J
+150
JLcos
T 1000
-6 M v V7 V8 -
‘Coggf , AGS . E‘%o‘o . 6A365 L17 640
- < - 4
TOP VIEW PLUG - £ o ) '—"_/ﬁ
FOR YOKE AND . T & =49 000 2
FOCUS COIL CABLE. T 1000 T 1000 Ti
[ R65 1k R66 33K 22 6ALS

80
choxe 80 I
450v T

NOTE—In later p

Fierer C-6iale C-6ade

6SN7-GT

V-13A

+is50v

V-
HORIZ. PHASE DISC.
-y

MEIGHT
CONTROL

TO PIN "2 OF P-1
TO PN "2 OF X-1

R-82 *275V  R-83
00

80 MF.

roduction R-78 is 3.3 ohms.

150V

7
=
B E e <L
0 RoNE HORIZ. >R85
: FREQ. 270K
By R109 156 o6
60 QXML 4F—e—+
69
ORG 390 i
I.OS & b LRa10 C'75_[ I’c-n Rlah.?EG
T L n T RB sok 270 HOR/Z.57~ )
65NT-GT 15Kk DRIVE
v v
- C-68 HORIZ. OSC. %
0
R-74 T
22K
AAAAY
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" E 16" TELEVISION
16’ ROUND PIX TUB Sl

6ALS 6AVS A0S MODEL NOS,
== > S 05W6-303
SOUND DISC. IS:AUDIO AUDIO OUTPUT AUDTIEA%%TPUT 05w5430362§3

g—‘:' ‘ 05WG-3039A8B

RKWB
1
R-10 V-9B
ALS
100K +275V D.C, RESTORER

SOUND
VOLUME
CONTROL

TO PIN ®1 OF X-1
47y L8301

“1Unomz siz€ | 53 | Cagg02s

s <y - 7
% o} R103 47K o2 TO Pin "3 0F x-f 7O PIN T3 OF P
c-9ei
.03 L-26

CAUTION: Do not permit the kinescope Second<amode

ON-OFF
= T SWITCH =
+275Vv
R-a7
- 820K
T';ABp R-43 +350v
V-9A o 22K
o 6ALS cafy " \
TANS.  PIX DET. =0 B v10s 12AT 7 v-08
1W-S0; v 1ST VIDEO SVNC.
]_(36 O AMP
| ‘ \
s LB
Pl e 2008
! R-41
10K
C37 L-9 - VIDEQ y-IlA
5T 106 = S oureur
= 330MUH 03 & SYNC.VIB wHITE DOT
o‘\‘ GREEN DOT 1 SEPARATOR ‘
1”6 R31 06 L
| 47K 68 K e
|
CIIL
— Sa » +390v
IME RECEIVERS 95 MU H
t MARKINGS OF  réicow oor
AS ABOVE. ‘ e
CCATING
. S
AR £ ) -
2 - . -
U Ak
aA3 i Y/, v-20
: L R-95 C 5atm (-g3emm
_Q_. av : : $—— WA oo | 05 PICTURE TUBE
T 9305 820K ¥
________ 3
19 L-20 :
' V15
| VERT.
| DEFLECTION el X2
| con H.V.RECT.
wor Pl | .
w5 OF X-1 TO PIN 7 OF P
7 OF x-1
+12.5KY
RA7B<> 7O VERT,
2 ot CONTROL 1S 6AQS5 AND R-62,470 K; “/N CoMTRO
R-76,15K
|
T-9 | HORIZ. )
v-18 HORIZ. OUTPUT | DEFLECTI!O.
6BG6-G %-1 & H.V. TRANS. | coin
HORIZONTAL OUTPUT : :
; |
|
|
|
|

R-76 6.8K HORIZELIN lead to become shorted to the chassis. To do so will cause

a considerable overload on the high voltage filter resistor

R-79 on 12%" receivers or R-97 on 16" receivers. 8‘
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3030C, etc. (continued)

Montgomery Ward Models OSWG-
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r CHASSIS

o o TS-14
%M%W rs.23
TS-52

Chassis TS-14 is used in Models 10VT10, 10VT20B, 10VT1OR, 10VK12, 10VK1ZeR,
10VK22R, 10VT24R; while 10T2 uses TS-14B.

Chagsis TS-23 1is used in Models 12VKll, 12VK1llRr, 12VK11lB, 12VT13, 12VT13B, -R
Chassis TS-23B is used in Models 12T1, 12T1B, 12Ki, 12K1B, 12K2, 12K2B.
Chassls TS-23 and TS-23A are used in Models 12VF4B, 12VF4R, 12VF4R-c.

Chassis TS-23A and TS-23B are used in Models 12VF26B, 12VF26R, and with -C.
Chassis TS-52 1s used in Models 16VK1B, 16VK1lR, 16K2L, and 16K2LB.

Explanation of Chassis Differences

Chassis TS-14, for which a schematic 1s provided, uses 18 tubes, plus a
type 10BP4 picture tube. All the circuilts are contained on a single chassis.
The chassis TS-23 differs from the TS-14 in that 1t uses a 12LP4 plcture tube
and a different high voltage transformer. In the TS-14A and TS-23A, the 3rd
I.F. tube (V-5, 6AU6) was replaced by a 6AG5 tube and a bi-filar I.F. trans-
former replaced coll L-13. In the TS-14B and TS-23B, the video amplifier
(Vv-8, 6AU6) was replaced by a 6AH6 tube and additional compensation was added
to the contrast control. The TS-52 chassis 1s basically the same as the TS-14B
and TS-23B wlth the exception of an extra 6BQ8GT horizontal output and high
voltage generator tube, a 25L6GT for the vertical output tube, and a 16AP4
picture tube.

FINE TUNING POWER SWITCH 8
VOLUME
T . s
A // CHANNEL SELECTOR CONTRAST
\
\ 1/

22.9\\4 /—23.I 26.1 I:/-26.3
LAl

/ TOP VIEW
/! sa e OF CHASSIS

TRIRM-;ER
T-i on T-9 @

A

MIXER |I-F
#(PRI -TOP)
{SEC-BOT}

C II |ST lF
IF & MIXER RESPONSE CURVES TRm @ .
L-12

B2np. I-F

o,, ciea  (@orvzo
MIXER TRANSFORMER L
CORRECTLY TUNED FaRnir|oR T-8
ELECH :
c-60
OR
@
on v-21
vi i,
L-1S L-18
’ / N X »c# BISOUND TAKE -OFF
” |
- -l

S
< FREQ. TOW FREQ. HIGH—>

MIXER MIXER
TRANSFORMER TRANSFORMER "‘ggéz B @ @ @
T-{ TUNED TOO LOW T-1 TUNED TOO HIGH

IN TS-52 ONLY:

— — ——RESPONSE OF 3 IF STAGES
RESPONSE OF MIXER & 31F STAGES

RESPONSE OF MIXER TRANSFORMER 8 3 IF STAGES
’ MIXER TRANSFORMER TUNING CURVE
TUBE AND ALIGNMENT ADJUSTMENT LOCATIONS
See page 85 for diagram of TS-14, TS=-23,
and page 86 for dlagram of TS~b52. 83
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ANTENNA
MOTOROLA CHASSIS TS-14, TS-23, T§-52 oo
2 3 4 5 6
RF AMP MIXER IF AMPS 8 DET. VIDEO AUDIO DRIVER- AUDIO
8RF 0SC 3-TUBES AMPLIFIER LIMITER 8 RATIO AMPLIFIER
2-TUBES V-3, V-4, V-5 8 {-TUBE DET_2-TUBES 2-TUBES
V- 8 v2 tN34 DET. V-6 V-7 8 V-8 V-9 8 v-10
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MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
CHASSIS
TS-89
TS-94
TS-95

eMotrola Delovision

16K2H 16TIH 17F1A 17FSBA
16K2BH 16TIBH 17F1BA 17K3A

17K1A 17T1A 17FZWA 17K3BA
17K1BA 17T1BA 17F3BA 1 7TK4A

16FIH 17T2A 17F4A 17T3A

16F1BH 17T2BA 17F5A

PRODUCTION CIRCUIT REVISIONS

COMPENSATION CHANGE

An improvement in picture quality is achieved with
a change in compensating coils. See Figure A. L-17 is
changed from a red dot coil to a yellow dot coil; L-19 is
changed from a red dot coil to a black dot coil, and L.-2l is
changed from a green-black dot coil to a green dot coil.
With this change in compensation, the RC network on the
tapped contrast control, R-3lA, is eliminated.

VIDEO AMPLIFIER TUBE ALTERNATE

In some sets, a 6CB6 tube is used as a video ampli-
fier (V-7) instead of a 6AH6. In this case, the screen drop-
ping resistor, R-35,is changedfrom 33K ohms to 22K ohms.
See Figure B.

VERTICAL SYNC STABILIZATION

The RC network, C-92 (100) and R-100(470K), which
has a short time constant, has been added in the grid input
circuit of the lst clipper. This short time constant keeps
noise pulses, most of which have a much longer time dura-
tion, from reaching the clipper, resulting in more stable
syncing of the vertical oscillator. The grid resistor, R-5l,
changes from 1 meg to 2.2 meg with the addition of this net-
work, See Figure C. The addition of this network in noisy
areas will also be advisable in existing sets.

VERTICAL OUTPUT TUBE ALTERNATE

In some sets, a 6AS5 tube is used in the vertical out-
put stage (V-14) instead of a 6W6. No component changes,
except the substitutionof a miniature tube socket are made.
The connections for the 6AS5 miniature socket are shown in
Figure D.

ELIMINATION OF VERTICAL COLLAPSE

The addition of the 100 ohm screen isolation resistor,
R-101, in the vertical output stage, V-14, prevents a ten-
dency of some tubes to break into momentary oscillation.
See Figure E. Where a momentary collapsing of the raster
is troublesome, this resistor may be added in existing sets
and will remedy this condition.

SPEAKER REVISION

As the AM-FM chassis in the combination models re-
quire PM speakers, a filter choke is mounted on the speaker
frame to serve the TV chassis, See parts list for correct
speakers, See Figure F for speaker wiring.

HORIZONTAL RADIATION REDUCTION

A 10,000 mmf ceramic disc type capacitor has been
added from each side of the AC line to chassis. These ca-~
pacitors are installed right on the power input receptacle.
A paper-backedfoil shield tocover the upper half of the pic-
ture tube has also been added. These changes help to mini-
mize horizontal oscillator interference in broadcast recei-
vers and may be added to existing sets where this condition
is troublesome,

AU0IO
2.2|mF

ve
T2 SALS
3RD. IF VIDEO DET.

RFGC YEL
oot

5600

v7
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VIDEQ AMP
(IN SOME SETS)

\GI
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VERT. SWEEP GEN.
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“““ AG.C. | 2000 I 3
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(Motorola Part No.
adjustments may be made easily.

CHASSIS
TS-101

MODELS
19K2
19K2B
19K3
19K 4

ALIGNMENT

The chassis should be mounted on angle iron brackets

7X700210) so that all connections and ORDERIGEFACTGNMENT

1. Audio Take-Off & Ratio Detector

Since the power cord circuit is broken by the interlock 2. 4.5 Mc Trap
when the cabinet back is removed, it will be hecessary to 3. IF Coils & Mixer Transformer 19K4B
obtain anextra power cord with the female interlock recep- 4. Osc & RF Sections

tacle in order to make a power connection to the receiver .

Order Motorola Part No.

Equipment Required:

30B470756,

Diagram on page 94.
AUDIO TAKE-OFF & RATIO DETECTOR ALIGNMENT

DC Meter: Low range electronic volt-

AM Signal Generator:

meter
Accurately calibrated at 4,5
(Optional) mc If a signal generator is used, the following instructions
should be followed:

Adjustable Output

SIGNAL OUTPUT SIGNAL
GENERATOR INDICATOR GENERATOR ADJUST
STEP CONNECTION CONNECTION SETTING SPECIAL INSTRUCTIONS (See Figure 3)
L. Pin 7 of 12AU7 Either side of 4.5 mc crys- Generator output set at L-21 for max.
1st audio IF, C-47 (10 mfad) tal-controlled 10, 000 microvolts.
and chassis to chassis

2. " " " " *Primary of T-4

for max. (top)

3. " Junction of " " **Secondary of
R-37 (33K) & T -4 for zero out-
volume control put (bottom)
and chassis

The primary of the ratio detector transformer has two points of resonance. The correct setting is the one which is
found with the greater part of the adjusting screw out of the coil can.

If desired, the symmetry of the curve may be checked by tuning the generatort 25 kc from 4.5 mc and noting the voltage
produced, reversing the meter connections as necessary. For proper balance of the ratio detector system, the voltage
in each direction should be approximately equal. If not, recheck alignment. If necessary replace ratio detector tube V-9
(6AL5).

If possible, it is desirable to align the audio section from an actual station signal, since the 4.5 mc alignment frequency
will be exact. The fine tuning trimmer should be tuned off the station slightly, to prevent overloading the ratio detector.
The same connections are made for the output indicator and the same trimmers are adjusted as above. The signal should
preferably be the single tone transmitted with a test pattern although a regular picture transmission can be used.

AUDIO SENSITIVITY MEASUREMENT
1. Connect the signal generator to the plate, pins 1 or 3.

2, of the video detector tube V-6A (12AU7). Set the
focus control at mid-range. 4.

Set the generator at 4.5 mc.

A generator output of not more than 10, 000 micro-
volts should give a meter reading of 5 volts above
2, Connect the electronic voltmeter, through a 1 meg the contact potential.
resistor, between either side of C-47 (10 mf) and

chassis,
4.5 MC TRAP ALIGNMENT

STEP

OUTPUT SIGNAL
INDICATOR GENERATOR
CONNECTION SETTING

SIGNAL
GENERATOR
CONNECTION

ADJUST

SPECIAL INSTRUCTIONS (See Figure 3)

1.

L-1 for maximum
attenuation.

Connect the VTVM as shown
.in Figure 4,

Pin 1 of 6AH6
video amp de-
coupled by 10CO
mmf, maximum
output,

4,5 mc crys-
tal controlled.

Germanium crystal det.
with voltmeter (lowest
scale) from cathode
(yellow lead) of CRT
and chassis.,
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Motorola Television Chassis TS-101, Models 19K2, 19K3, etc. (continued)

IF ALIGNMENT

Equipment Required: with accurately calibrated adjustable markers.
IF Sweep Generator meeting the following requirements: Cathode Ray Oscilloscope: Preferably one with a cali-
’ brated input attenuator.
18 to 30 mc approximately 12 mc sweep width., Qutput Bias battery (-3 volts).
constant and adjustable to at least 0.1 volt maximum
SIGNAL OUTPUT SIGNAL
GENERATOR INDICATOR GENERATOR ADJUST

STEP CONNECTION CONNECTION SETTING SPECIAL INSTRUCTIONS (See Figure 3)

1. Pin 1l of V-3 Scope connect- *Sweep gen Remove V-17 (6BQ6) and insert a 2500 T-1 for proper
(6CB6) 1st IF ed to pin 4 of 18-30 mc ap- | ohm 25 watt dummy load from pin 8 of placement of 26, 4
amp & grd test socket prox. 12 mc test socket to chassis, Apply a -3 volts | mc marker. See

sweep width bias from AGC line to chassis. Open Figure 5.
to chassis R-7(1000) or use a 12AT7 tube with pin

6 removed to disable oscillator. Set

contrast control at minimum and focus

control at center position.

2. Lo W 0o 0o T-2 for proper
placement of 22,9
mc marker. See
Figure 5.

3. " " o " T-3 for a flat top
or symmetrical
response curve.
See Figure 5.

4. Pin 2 of 12AT?7 " " Same as 1 and also increase sweep gen, L-9 for max at-
converter and output so trap setting can be observed tenuation at 21.9
chassis. on low side. (32-40 db down),

See Figure 6.

5. e 00 OO Same as 1 and 4. L.-13 for max at-
tenuation at 20, 4
mc. See Figure 7,

6. Same as 1, " v Same as 1. Return sweep gen output |L.-10 & 12 simultaneously

to normal. for flat response & pro-
per placementof 229 &
264 mc markers, Care
should be taken to place
the 264 mc marker 6 db
down. A slight variation
in placement of the 229
mc marker is permitted.

7. Recheck traps after L.-10 & L.-12 alignment

* If there is no marker built in the sweep generator, loosely couple the output of an accurately calibrated AM signal genera-
tor to. the IF strip.

CAUTION: BANDWIDTH
1. At all times, keep the marker output low enough The bandwidth may be determined by connecting an AM
to prevent the marker from distorting the re- generator to the mixer grid. Apply a -3V bias from AGC
sponse curve. If a wide band scope is used, the bus to chassis. With the generator frequency at 24. 6 mc,
marker willbe more distinct if acapacitor of 100 adjust the output for 1 volt reading on a VT VM connected at
to 1000 mmf is placed across the scope input. pin 4 of the test socket and chassis. Double the output of
Use the smallest size possible, since too large a the generator. Now by tuning either side of 24.6 mc and
size will affect the shape of the curve, noting the frequencies at which the VTVM again reads 1 volt

the 6 db bandwidth points are indicated.

2. Do notreduce the scope gain and increase signal
input sothat the top of the curve is flattened, due

to limiting in the IF or scope amplifiers. REGENERATION CHECK

3. On the IF coils and on the traps, the resonance After the above IF and mixer transformer alignment has
point will be found at-two settings of the slug. been made, a check for regeneration in the IF amplifier
The correct settingis the one which is found with should be made. This is done by removing the battery bias
the greater part of the adjusting screw out of the and observing the output response curve on the oscilloscope,
coil, as taken between the picture tube cathode and chassis. The
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Motorola Television Chassis TS-10l1, (continued)

Models 19K2, 19K2B, 19K3,
19K4, and 19K4B.

FINE TUNING

CNANNEL SELECTOR

Alignment Information
Continued

POWER  SWITCH &

YOLUME

CONTRAST

o | e sy TOP VIEW OF CHASSIS
v/ | ecas RE Are
ve 12AT7 MIXER - OSC.
PR 157, 15 AP, kg
ve | ecoe 2m0. (£ AHP. @\{_
VS | éc86 3R0. 1F AMP. RE TRIMER = CS I =%
Ve | /2Av7 vioeo oET. # 15T. 400 IF pyowe
v7 | eaxé VIDEO ArsP. Eerpaseeses :
ve 6AUC 2ND. AYDvo IF
ve | eacs RATIO DET.
vio | 6J5/5T IST. AUDIO AMP.
vis Ve/8T Avplo OUTPUT
vz | éswrer | yS7. # 2wD. curPERS
vis | ésnvrsT 3R0. CLIPPER £ VERT. Blockivé aSC.
vie eWbST VERT. OUTPYT
(772 sAL S PHASE DET.
v | 6swrsr | womiz. osc.
V7 | 68QEST | HORIZ. OUTPUT & M.V. SEN.
vis 1274 DAMPING DIODE
vie /8307 M.V RECT.
veo | sves L.v. RECT.
s @
2t e
FIGURE 3. TUBE AND ALIGNMENT ADJUSTMENT LOCATIONS

100OMMF

olme

DC PROBE 220K

VTVM

3
>220K

FIGURE 4. ELECTRONIC
VOLTMETER CONNECTIONS

bandwidth may change with the bias removed but should not
change more than 0.2 mc. Set the contrast control to maxi-
Decrease the input until the output signal shows
a marked decrease. Any regeneration present will be indi-
cated by sharp peaks on the overall response curve.
oscillator should be stopped, as described above, during

mum gain.

this procedure.

IF SENSITIVITY MEASUREMENTS
IF Stages Only
.

2,

Remove the battery bias from lst IF tube grid.

Connect an AM signal generator, set at 24,6 mc,

) 78

20.4

22.9

FIGURE 5.
IF RESPONSE CURVE

3.
socket and chassis,

The

FIGURE 6. OVERALL
RESPONSE CURVE FROM MIXER

Connect anelectronic voltmeter between pin 4 of test

Stop the oscillator tube by disconnecting resistor R-7
(1000) from the plate (pin 6) of the tube V-2B (12AT7)
or by substitufing another tibe with pin 6 removed.

The signal required to produce lvolt (negative) above

contact potential on the meter should be less than 600

microvolts.

Mixer & IF Stages

The preliminary preparations are the same as for check-

through a blocking capacitor of 5000 mmf, between
the grid (pinl) of the 1lst IF tube V-3 (6CB6) and
chassis,

ing the sensitivity of the IF stages except:

1.

Connect the AM signal generator, set at 24.6 mc
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Motorola Television Chassis TS-101, Alignment Information continued,

through a 500 mmf capacitor, betweenthe grid (pin 2) 2. The signal required to produce 1volt (negative) above
of the mixer tube V-2A (12AT7) and chassis. contact potential on the meter should be less than 60
microvolts.

OSCILLATOR, ANTENNA AND RF ALIGNMENT

NOTE: The IF tnust be aligned before the RF section
can be properly phased.

Equipment Required:

= = —
Sweep Generator: Frequency range 40-220 mc; 10 mc T : :
sweep width. L18
Output constant and adjustable CHANNEL &
Adjustable markers(markers should CHANNEL ¢
be calibrated occasionally by check- R
. . . CHANNEL ¢
ing against an accurate signal gen-
erator) LA ﬂ"""l’C
S/A — CHANNE L 3
Oscilloscope: Preferably one with a calibrated input cE2 CHANNEL 2
attenuator. ! L)
CHANNEL 7 @\ AN Q- 7. ? 4
Signal Generator: Frequency range 40 to 220 mc LA 35‘ I L38
Accurately calibrated 3 L3¢
AM modulated, 400 cle
modula cy s1c »
FREQUENCY CHART - €7
P Sound Oscill D ¢34
Chan | Frequency icture oun scillator S
45— © L58
2 54-60 55. 25 59. 75 81. 65 L 50 ] L5¢
3 60-66 61.25 | 65.75 87. 65 Ss/0 - 8, ,,
4 66-72 67,25 71.75 93.65
5 76-82 77.25 81.75 103, 65 i
6 82-88 83,25 87.75 109. 65 _@K@ (@ \&\ L84
7 174-180 | 175.25 |[179.75 201. 65 L8 W
8 180-186 181.25 185. 75 207, 65 L8D - [88
9 186-192 187,25 191. 75 213,65 LEC
10 192-198 193. 25 197. 75 219. 65
11 198-204 199. 25 203.75 225, 65
12 204-210 205. 25 209.75 231. 65
13 210-216 211,25 215.75 237.65 FIGURE 7. ANTENNA, RF & OSC COIL LOCATIONS
ANTENNA AND RF ALIGNMENT
SIGNAL OUTPUT SIGNAL
GENERATOR INDICATOR GENERATOR ADJUST
STEP CONNECTION CONNECTION SETTING SPECIAL INSTRUCTIONS (See Figs 3 & 7)
1. Across ant term Oscilloscope connected at Channel 10 Remove 6BQ6 and insert a 2500 C-5 for proper
strip on chassis junction of R-5 (22K) and dummy load from pin 8 of test bandpass for chan-
with short ant R-6 (22K) and chassis de- socket to chassis, Open R-7 nel 10 -also adjust
lead-in removed & | coupled by 150K resistor. (1000) or use a 1ZAT7 tube with *L14 if necessary.
couple marker in, pin 6 removed, See Figure 9.
2. " " Channel 13 o Position C-1(220)
for max gain. See
Figure 9,
3. " " Channels 00 Compress or
6,5,4,3, spread the RF and
2, in this antenna coils to ob-
order, tain proper response.
See Figure 8.

See Figure 7 for coil locations.

* Check channels 7 to 13 for response and, if necessary, adjust L.-4. This will have more effect on channels 10 to 13
than' 7 to 9. I this is done, it is necessary to readjust the plate trimmer, C-5, and recheck the high channels,

The antenna coils are tuned on the picture side and the RF coils are tuned on the sound side of the response on low
channels (2-6).




Motorola Television Chassis TS-10l, Models 19K2, 19K3, 19K4

Low

Alignment Information, continued,

“2

CHANNEL RESFONSE WITH LIMITS Hi6H CHANNEL RESPONSE WITH (iMITS

FIGURE 8. RF RESPONSE FIGURE 9,

CURVES, CHANNELS 2-6

RF RESPONSE
CURVES, CHANNELS 7-13

SOUND
V/OEO
Se
5A
6db
FIGURE 10, OVERALL

RECEIVER RESPONSE

OSCILLATOR ADJUSTMENT

Remove 6BQ6 and insert a 2500 ohm 25 watt dummy
load from pin 8 of test socket to chassis,

Put oscillator back in the circuit.

For each channel, the marker generator is tuned to
that channel's sound carrier frequency, When the
oscillator is properly aligned, the marker pip should
fall into the 21.9 mc trap dip on the overall response

curve, The shield over the tuner must be removed
but the side plate on the chassis should be left in
place. Removal of the shield lowers the oscillator
frequency and to compensate for this, C-15, the fine
tuning control, should be tuned about 15° off mid-
capacity point toward minimum capacity, The shield
detuning effect is more marked on the low channels
and these coils should be dressed as far from the
shield as possible to minimize the detuning effect.

lows:

1.

* C-14 is adjusted on channel 10 since this

is mid-channel of channels 7-13.

SIGNAL OUTPUT _ SIGNAL
GENERATOR INDICATOR GENERATOR ADJUST
STEP CONNECTION CONNECTION SETTING (See Figs 3 & 7)
1. Across ant term Oscilloscope pin 4 Channel 10 *C-14 until sound marker falls in
strip, on chassis of test socket and trap dip.
with short lead- chassis.
in disconnected.

2. " " Channel 13 L.-7 by spreading or compressing
until sound marker falls in trap
dip.

3. " " Channel 10 Repeat 1 & 2 until no improvement
results and then check each high
channel in turn.

4. " " Channels Set osc coils by spreading or

6,5,4,3, compressing so that audio marker
2 in this is in the trap dip. See FigurelO.
order,

All high channels must

be checked to be sure that they fine tune within plus or minus 30 degrees of the setting of the fine

tuning capacitor as explained above.

OVERALL RECEIVER SENSITIVITY MEASUREMENT

An overall measurement of sensitivity is made as fol-

Connect an AM signal generator to the input termi-
nals of the receiver chassis after removing the short
300 ohm lead which connects to the antenna input
strip on the back of the cabinet, To match the gen-
erator to the receiver input, aresistor matching net-
work should be used. In the case of a generator with
a 50 ohm output impedance, for example, place a 100
ohm resistor inseries with the outputterminal of the
generator and a 150 ohm resistor in Series with the
ground terminal,

From cathode of picture tube to chassis, connect a
calibrated oscilloscope,

NOTE: To calibrate scope,

connect it across 6,3 volt
filament supply. The peak-to-peak amplitude
on the screen will then be approximately 18V
(6.3 x 2.8).

Set contrast control for maximum sensitivity (fully
clockwise),

Tune signal generator to the video carrier frequency
of the channel being checked. Generator signal
should be 30% modulated at 400 cycles. The signal
from the generator to produce 20 volts peak-to-peak
at picture tube cathode should be less than 50 micro-
volts on all channels.

If sensitivity is down onhigh channels, reverse gen-
erator and matching resistor network and recheck,

MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
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CHASSIS

72 TS-118
LG MODELS
See Chart

The models in which Chassis TS-118
is used are listed at right. The
schematic and a page showing circuit
changes follow this page. Chassis
TS-115, used in Model 14K1H, is al-
most identical, but uses a l4-inch
pilcture tube and has other minor
differences such as variations in
focus coil circuit. Chassis TS-114,
used in Model 1473, is also similar,
but here other differences are, V-13
is 6SN7GT, R-63 1is 100K, chassis lay-
out is somewhat different.

CLI® FOR
EXT. 8C uun—_'\
- CABLE CONNECTIONS ON
e COMBINATION MODELS

oS

G [l =4
L3 GANG

(REMOVE LINK) ‘Ton

POWER CORD USED AS
ILT-IN FM ANTENNA
N7 V.AC
POWER
NPUT

2l
D

v
POWER
RECEPTACLE
SPEAKER
PLUG

PICTURE
TRVER
S COIL
ECGENTRIC. 4
10N TRA +VZMIN.
TENSION %
NG \
MOUNTING
)
POSITIONING: . s
ADJUSTMENT STUD .
PICTURE  TUBE. e el
+-sup BRACKET S
ADJUSTMENT SCREW

Below

AM-FM Record

Chassis Changer
Model Type of Receiver Used Used
17F1 Combination, red-brn mahogany HS-253 RC-36A
17F1B Combination, limed oak HS-253 RC-36A
17F2W | Combination, walnut HS-253 RC-36A
17F3B | Combination, limed oak HS-253 | RC-36A
17F4 Combination, red-brn mahogany HS-253 RC-36A
17F5 Combination, red-brn mahogany HS-261 RC-36A
17F5B Combination, limed oak HS-261 RC-36A
17K3 Console, red-brn mahogany - -
17K3B Console, limed oak - -
17T1 Table, red-brn mahogany - -
17T1B Table, limed oak - -
17T2 Table, red-brn mahogany - -
17T2B | Table, limed oak - -
17T3 Table, molded plastic - -

PICTURE KE ADJUSTMENT
CEE;\E]E:_\.NG YoTElUMDBJ SGREEV'I‘

PICTURE TUBE ADJUSTMENT LOCATIONS

HOR.
0sC 4 POWER
¥ INPUT
l Lz, _ A l
HOR MOLD VERT-NOLD VERT-S4Z€ VERT-LiN FOCUS —lﬁﬂ'.t
“on 3128
TEST
SOCKET SERVICE ADJUSTMENT CONTROLS

HORIZONTAL OSCILLATOR ADJUSTMENT

The HORIZONTAL HOLD control should have a sync
range of approximately 180 degrees. If the control is'too
critical, adjust as follows:

1. Short out HORIZONTAL OSCILLATOR coil L.-23, This
maybe done with the chassis in the cabinet by shorting pins
3 & 8 of the test socket on chassis rear.

2. With the centering lever, move the picture to the left so
that the right edge of the raster can be seen. Adjust the
HORIZONTAL HOLD control to about the middle of its range
and note the width of the blanking pulse. (The blanking pulse
appears as a gray bar at the right edge of the picture).

3, Remove short from HORIZONTAL OSCILLATOR coil.

4, Adjust HORIZONTAL OSCILLATOR coil until the same
amount of blanking pulse can be seen as was noted in step 2.




Motorola Television Chassils TS-118
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1N60 XTAL USED

AUDIO‘W

\Al

CR2 REPLACES €95, C96, RIO2 8 RIO3
IN SOME SETS

CR3 REPLACES C59,R58,R59, C60, R60 8 C6I
IN SOME SETS

ve IN PLACE OF V6 IN ca3
TE SALS SOME SETS v T
3RD. IF VIDEO DET. ',
----- 579
LUy —— — v LIe Li7 o0
i 00 »—y—¢ 7 >—y—Y| (M 6CB6
' RFC YEL REDT C38 8ot VIDEO AMP
! K
i DOT pEKs LI (IN SOME SETS)
! 5600 $33K
1 R26 3 R3S
I
! - 4L5|=c
: °‘EL TRAP
I
' A[MF
\ 9 oo
' 1000) 27003 poT
! | 000 . SETS : 700% Lai
_ti 120
L leRED RIOS T0
: 47oo' “CLIPPERS
B+ R37
R30 | Y VERT. SWEEP GEN.
8+ (IN SOME SETS)
Y Y, e . ¢ va
BAGS S6AGS
IST. IF AMP. 2 NO. IF AMP.
(IN SOME SETS) (IN SOME SETS)
100 T 5 s
RIOI MIXER
IF
VERT. SWEEP OUTPUT PIN VIEW OF |
PLUG ON SPEAKER TE :-BOTH IST. & 2ND IF
{IN SOME SETS) FRAME COILS (LN 8 L13 CHANGE WHEN
(USED IN COMBINATION MODELS ONLY) 6AGS TUBES ARE USED.
\' Il CR1
005 MF
s —
A A B
1 | : !
%470»(: :47ox%
1
VIO ! H ! Vil
1 2 3 4
<
VIS
6H6 —
PHASE DET. L cesc
(IN SOME SETS) e
c868
CR1 REPLACES R46,C54,8 R47
IN SOME SETS
s J 4 CR2
T ook
120 7
CONTRAST - - W
Ot N
R3IA 1 120
Lo s
1000} _
3 -
_________ J




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

IE WA eewd oy
MBS iNYA IR
EITon e

I
™

Crov !
SN

8
RrAT
«

ooy P
o] "
EOw ~ouinon 09 3 " &
ks ; 50 2o L1

/

w00 o0oa by
SO 8F ( ZINOW) ¥0A

amos 40 L1A0WD 1

E
Sumostuus winod ©
WIVLYTY 40 ANaind 2NG:

S3u00 oMNnL SSVHE + L

300> swn1 wow « D
) o
L S NOLBOS 3 0N Taevsd N Niows

- § WOLME ¥OL33TT MOULWIS 310N

+(sFsSBYO STUR UITH Bupiuep
etJegsu Jo eFed 3647J ees sTepouw Jo
48T e30Tdmoo J0F) gTT~-SI ETssBUD

 wera g2

81I-S1
SISSVHD

s

oung
w193t wouvs 4o

§iS5¥3_40 M3IA_WOLLOE

® ©
B e
C)

®

®
®

®

:

®
o
@

Viay
N

®

®® @




. -~ N R e + SR « e g A A Db =y 3

MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
Motorola Television Chasgsis TS-118, I.F., Alignment Information

1. Remove the high voltage generator tube V-17 (6 BQ6GT)
from its socket to eliminate horizontal pick-up in the oscil-
loscope. Replace 6BQ6 with dummy load of 2500 ohm 25
watts connected from B plus side of fuse to chassis,

2. By means of an external battery, apply a negative 3.0
volt bias from the bottom of the lst IF tube grid coil damp-
ing resistor, R-13, to chassis,

3. Using leads as short as possible, connect the hot side of
the sweep generator to the grid (pin 1) of the Ist IF tube V-3
{6AU6) through a 5000 mmf capacitor (do not use the loose
or "spraying' method of coupling). The low side is connect-
edtochassis. Set the center frequency of the sweep to about
24.6 mc and adjust initially for a sweep deviation ot ap-
proximately 12 mc, However, a sweep of from 8 to 10 mc
may be found better for overall alignment.

4, 'Using R-26 (100K) as a decoupling resistor, connectthe
scope to pin 4 of test socket and chassis. If a stronger out-
put is required, connect the scope between the picture tube
cathode and chassis, The curve seen at this position will be
the reverse of the polarity shown in Figure 6.

5. Set the contrast control at minimum,

NOTE: If a distorted or unstable picture is seen on the os-
cilloscope during alignment, it may be necessary to stop the
oscillator by disconnecting resistor R-9 (1500) from the
plate (pin 6) of the oscillator tube V-2B (12AT7), or by sub-
stituting another tube with pin 6 removed.

NOTE: The lst & 2nd IF traps are tuned from bottom of
chassis while IF cores are adjusted from the top.

6. Tune the low frequency trap L-14 located on the 2nd IF
coil for maximum attenuation on the curve at 21,9 mc.

7. Tune the high frequency trap L-12 located on the lst IF
coil for maximum attenuation on the curve at 27. 3 mc,

8. Adjust the lst IF coil, L-1i, to place a 26, 6 mc marker
on the highside of the response curve 60% down from max-
imum response, See Figure 6.

9. Adjust the 2nd IF'coil, L-15, to place a 22.7 mc marker
on the low side of the response curve 60% down from maxi-
mum response,

10. Adjust the 3rd IF plate transformer T-2 to provide a
flat top or symmetrical response curve,

11. Reset the traps (steps 6 and 7) and again check the IF
for proper response,

NOTE: It is suggestedthat the bias be removed for accurate
setting of the traps.

12. With bias applied, connect the sweep between the grid
(pin 2) of the mixer tube V-2A (12AT7) and chassis.

219 273

227 26.6

13, Disconnect the trimmer, C-14, in LC circuit in the
grid of the mixer tube, or short the trimmer thru a 10, 000
mmf ceramic disc type to chassis,

14. Bring both cores of the mixer transformer, T-1, si-
multaneously from the outside towards the center. The
half-way markers should be 26,4 mc and 22.9 mc.

NOTE: In aligning the three IF coils, each coil is adjusted
individually, but when adjusting the primary and secondary
of the mixer transformer, the adjustments should be made
simultaneously. The important point to keep in mind is to
obtain a flat response curve with as much gain as possible.
The sides of the curve should be straight and as steep as
possible. Simultaneous adjusting of the primary and sec-
ondary is the easiest way to obtain this result. The trans-
former by itself is, in effect, tuned for the same pass band
as the three staggered circuits. See Figure 7. The only
difference in the overall waveform should be that the sides
of the overall wave are steeper. Constant use of the 50%
markers (22,9 mcand 26.4 mc)should be resorted to, since
it is absolutely necessary to obtain the proper curve. A
slight dip (not exceeding 10%) is permissible in the mixer
transformer response curve.

FINE TUNING POWER SWITCH &
VOLUME
CHANNEL SELECTOR CONTRAST

&ANTENNA
INPUT
TOP VIEW
OF CHASSIS

c-6

R-F
mmusa

T-1
@ MIXER I.F @
(PRI - TOP)
C_|2®($:c-aon ‘
9s¢
e @ 1hm L-i1 {TOP)  L-12 (8OT)
Chien @ IST I1.F IGH TRAP
LC TRIW
L-15 {TOP)  L-14 (BOT)
B 2ND. I-F LOW  TRaP
T3
@ RATIO
0ET
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(SEC. 80T)

TTTTEN
¥
&

4

<
G -

LEC

c-68

oR

= (:::>

.-?___
L
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)
Co L-18 L-20
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.
I
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TUBE AND ALIGNMENT ADJUSTMENT LOCATIONS

98 FIGURE 6. IF RESPONSE CURVE

1
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FIGURE 7. OVERALL RESPONSE CURVE FROM MIXER
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VIEW OF CRT-PICTURE TUBE ADJUSTMENTS

RUBBER (D) VERT. DEFLECTION

CUSHION YOKE ADJ. (F) FOCUS
;./ CQil.
@ > @ SO 3 = v AN,
| INTERNAL. TUBE

TT N FLAG BASE

L \\

Sa
ION TRAP
ADJ.

GROUND HOR.DEF.
STRAP 71— YOKE ADJ. RFOCUS CoiL
(B4 CRT. cusHION (E)ADJ. HOR. (@ aDJ. ARM
ADJ. BOLTS PLANE-FOCUS COIL
NOTE: The 4 nuts "E" on Fig. No. 1 are welded
positions on the 19" model and not
adjustable.

FIG. NO. |

REAR VIEW OF CHASSIS

Chassis

Models
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Kinescope

17A2 M31, M32 16" Rect.
1743 M31R, M32R 16" Round
17A3A M41, M42 17" Rect.
17A4 M33, M34 19" Round
17A7 M46, M49 20" Rect.

A ®SP%®AKER 2 o ©
¥ V.LIN V.SIZE FOCUS u RANGE O
PHONC H.DRI(\)/E P-(PLIN.
FIG. NO. 3
6AU6 678 6 AQ5
SOUND FM. DET. AUDIO
I.F. IST AUDIO OUTPUT

300 OHM
INPUT

M33

DMX P MOV

DIAGRAM

]
XTAL. DET. 6AL6
SOUND VIDEO
VID. LF. AMP. MIXER AMP.
KINESCOPE
,I\ &
>U4 6SN7
LOW VOLT. VERT. |VERT. |
RECTIFIER >
v
[ eBce6 6Wa B3
BLOCK CIRCUIT  HORIZONTAL i e
OUTPUT RECTIFIER
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Mz mc t
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T9 ANT, e | v3
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This circuit applles to the

followlng chassis: iy

No. 17A2 above serial 71440 * jﬂi:t] 1= T
No. 17A3 above serial 85800 g T
No. 17A4 above serial 57629 T/ .
and all Nos. 17A3A & 17A7. i
I

Modifications:

Resistor R12, 820 ohms, in the
low voltage power supply, 1is
shunted in aprallel with an
additional 820-ohm 2 watt re-
sistor in Chassis 17A4 and
17A7 which use 19 and 20 inch
picture tubes.

A 6J6
Ny ’I 0S¢ & MIXER
>

In some sets type 6BCS or
BAG5 tube is used 1lnstead

of 6AU6 shown as the 1lst I.F.
amplifier (V7). When these
tubes are used, pin 2 1s not
grounded, but is connected
back to pin 7.

Besides the kinescope tube
types stated under V17, 17"
and 20" types are used on
some of the chassis.

Please note that C71 is Tt e %r,gg__m

.04 mfd. for use with type '

16DP4-A only; when other e

plcture tubes are used S - wWoowow
this condenser 1is .1 mfd. W 5% mxiar“gg‘xgrvv
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RATIO DETECTOR
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Alignment Instructions for Muntz TV 17A2, 17A3, 17A3A, 17A4, 17A7

A 22,000 ohm isolation resistor,

for scope o

r VT meter,

is provided beneath the chassis at point "E" Figure

No. 5
VIDEO ! ,F. ALIGNMENT CHART
SIGNAL SIGNAL FIG.
Py GENERATOR GENERATOR| CHANNEL CONNECT NO. 5 REMARKS
COUPLING FREQUENCY theTe ADJUST
DC probe to Test
#1 .001 Pin #1 of V8 25.7 MC 2 Point "E" D (Z6)
: DC probe to Test
#2 .001 Pin #1 of V8 24.7 MC 2 Point "E" C (25)
. Short antenna connections. To
Higgnzégetsgeugﬁield avoid distortion in the response
#3 001 %1oatin e 22.7 MC 5 DC probe to Test B (Z4) curve which may be caused by AGC
. o %ube (v2) ‘ Point "E" action, keep the attenuator of
Low side to chaséis the signal generator to a mini-
. mum, below 2 volts on the vacuum
High side to un- tube voltmeter. Adjust for max-
grounded tube shield imum reading.
#4  .001 |floating over con- 21.8 MC 2 |pC brobe to Test|y (1s)
verter tube (V2).
Low side to chassis.
#5 Repeat above operations until no further improvement can be made.
OVERALL VIDEO 1.F, RESPONSZ EMPLOYING |.F., CURYE
SWEEP SWEEP MARKER FIG.
et GENERATOR GENERATOR| GEN. |CHANNEL| CONRECT | No.'s REMARKS
COUPLING FREQUENCY; FREQ. TOUCH-UP
High side to un- .
. 20.6 MC A Short antenna connections.
grounded tube shield 24 MC : -
#6_ .001 |floating over con- 10 MC %i'g :g 2 Point "E" g ﬁgecg :ﬁipggighCErve to Fig.
& . o p where
verter tube (V2). Sweep 95.1 MC D necessary
Low side to chassis. ) .
DISCRIMINATOR AND SOUND |.F. ALIGNMENT
Connect two matched 100K ohm resistors in series from Pin #2 of the 6T8 to chassis ground. Fig. No. 7.
SIGNAL SIGNAL FIG.
A NA| GENERATOR | GENERATOR | CHANNEL o NO. 5 REMARKS
COUPLING FREQUENCY et ADJUST
Turn picture control (contrast)
#7001 |Pin #1 of 6AUB| 4.5 MC ,  ean k2 of 6T8 and 1L @ 1 |all the way counterclockwise.
. V10 (unmod.) (Fi No. 7) v Maximum reading. Use non-metallic
g- ° screwdriver.
The correct setting is when the
#8 001 Pin #1 of 6AU6| 4.5 MC 2 Move to Point S and G VTVM pointer is at zero cross
‘ V10 (unmod.) T, Fig. No. 7 over point." Use non-metallic
screwdriver.
CH
B
N (®)za
25| (e)C
23 [LF
.t~ BENEATH FIG. NO. 6
26| (9)D .4 | chassis
«
E —bQ “No-ABOVE F = PIN NP2 12 oF 68! ||ﬂ|
DETECTOR CHASSIS | NO.I
ALIGN. TIE 4.5MC,
| )
PONT 22(3) ‘ «— L H-ABOVE .
CHASSIS LYY
TRAP ADDED
> | I-BENEATH R
CHASSIS 005 MFD 47K 220 OHMS  [nos
ETC—
ALIGNMENT POINTS
FRONT OF CHASSIS TOP VIEW 000 500
=MMF =
10 e e N S FIG. NO. 7
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PHILCO TELEVISION RECEIVER MODELS
50-T1600, 50-T1632, AND 50-T1633

The circuit diagram on the next two pages is exact for the above listed
models made under Code 122. The same models made under Code 121 are very
similar and the differences are explained on page 104. Other Philco models
which are the same or very similar to these models are listed below, with

& brief explanation of correspondence.

51~-T1606, Code 131, same as 50-T1600, Code 121.

51-T1606, Code 132, same as 50-T1600, Code 122.

51-T1604, 51-T1606, 51~T1634, Code 122, same as S50-T1600, Code 122, + pilot.

51-T1604, 51-T1606, 51-T1634, Code 125, same as 50-T1600, Code 122, plus
pilot lamp, and 7N7 replaces 6SN7.

51-T1604, 51-T160€ in some cases uses #76-5747 tuner instead of #76-5411.

All Philco material in this manual 1is copyrighted by the Philco Corporation
and is reproduced through their courtesy.

VIDEO SYNC AND SWEEP
VOLTAGE MEASUREMENTS

N Since the acrual value of peak-to-peak voltage in the

video amplifier depends upon the strength of the signal

1 being received, no value is given on the schematic.

However, the relative gain of the stages is given, to

serve as a standard for comparison. The gain is cal-

RESPONSE

50 culated by measuring the input and output voltages,

»-‘ and dividing the output voltage by the input voltage.

The 1st sync separator, which is a cathode follower,

has a gain of V.

%%

The combined output from the horizontal and ver-

100 tical sync separators is approximately 18 volts, peak-to-
peak. If either separator is inoperative, the output
drops to one-half, or 9 volts, peak-to-peak. The output
at the sync inverter plate should be approximately 30
volts, with either 9 or 18 volts input.

X+4.1MC X+2.1MC XMC Below each wave form shown on the schematic, the
¢ X .. . . .
XMC = PICTURE CARRIER FREQ. gx;ei(itrllcncy for synchronizing the test oscilloscope is

OF PARTICULAR CHANNEL

Over-all Response Curve

100,000 OHM RESISTORS
PHILCO PART NO.
66-4108340

T0 -10 VOLY
SUPPLY

10,000 OHM
POT
PHILCO PART NO.
45-5030

YW | Y.TLY.M OR
20,000-0HMS - PER-VOLT
YOLTMETER

PHILCO PART NO

cLie
66-2228340

PHILCO PART NO.
45-3505-41 6ND

01 3 '
uF
? SCOPE

PHILCO PART NO. PLUG PHILCO PART NO. 27-4785-3
271-4787

ALIGN TEST jJack Adapter FM TEST Jack Adapter 'o 3
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PHILCO TELEVISION RECEIVER MODELS 50-T1600,
50-T1632, AND 50-T1633 =

ALL CODE 122

Y2 6.6/5 LG ZH
MIXER 148V

Philco Television Receiver Models 50-T1600, 50- '
T1632, and 50-T1633, all Code 122, are similar to Code {
1

121, first production of these models. The main differ-
ences are as follows:

1. The dual sync separator was changed to a single
separator with a series noise gate.

1oV
v

A
T 4700
(1
FINE
TUNING

2. The 6ALS video detector and a-g-c rectifier was
changed to a 12AU7, which is used as a video detector,

47,000 =
a-g-c rectifier and lIst sound-i-f (intercarrier) ampli-
fier. - - — -

3. The 4.5-mc. trap was moved from the plate of
the video-output tube to the output of the video de-
tector.

BaOwA
RED
Q

o

®

Wi TE

6BCS £8CS c4

150y b3
cie 15T IF CCOMMON) c24 2NO IF (COMMON) 3RO (F (C

4. The intercarrier sound take-off point was moved
from the plate of the first video amplifier to the output
of the video detector.

5. The a-g-c clamper was removed, and the a-g-c
system was changed to variable-delay a.g.c. with sound
a-g-c boost.

. 68
159V 310 = R119 I °
- 470 =

- C!24
880
from inside the high-voltage cage to a point between A W &

6. The 6/10-ampere delayed-action fuse was moved

the high-voltage cage and the chassis power deflection e Lo g W
g 4T
socket, J5. oo Treee mre ’

100,000 el

1500 Ewoo o 1500

Y

7. A balancing condenser was added to the FM
detector circuit.

-

J4 SPEAKER |sooI

42 VOLUME CONTROL
Q SOCKET

-~ 1 TCI3(FMDET PRI)

. AL _ VOLTAGES MEASURED WITH NO SICNAL INPUT
TC12(S‘F)*4E]O O W VOLTAGES MEASUREO THROUGH 100,000 OHM

ISDLATING RESISTOR

Y72 83N1G

SYNC INY
Sy

ALL RESISTOR VALUES IN OHMS AND ALL CONDEN -

O 3ER VALUES N LUF UNLESS MARKEO OTHERWISE
—-.3
2 O N TC14(FM DET SEC)

RF/IF CHASSIS

TC10(23.6MC)—————————=O @,\ —_— - T =
. POWELR-
[~ TC11(4.5MC TRAP) B T

TEST JACK

&
5V AC
TC9(28.0MC) — O
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MODELS 50-T1600, 50-T1632 and 50-T1633
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MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

MODELS 50-T1600, 50-T1632 and 50-T1633 PHILCO

I-F ALIGNMENT CHART

SIGNAL-GENERATOR OUTPUT-INDICATOR SIGNAL-GENERATOR ADJUSTMENT
STEP CONNECTION CONNECTION SETTING INSTRUCTIONS
1 Ccnnect output of AM gen- | Connect v.tv.m. or 20,000 | 23.6 mc. Tune TCI0 for maximum
erator to G2. ohms-per-volt voltmeter | See Note 3. output. See Note .
through ALIGN TEST jack
adapter to the ALIGN
TEST  jack. Disconnect
bias source.
2 Same as step 1. Same as step 1. 28.1 mc. Tune TC8 for minimum in-
See Note 3. dication. See Note -i.
3 Same as step 1. Same as step 1. 28.3 mc. Tune TC7 for maximum out-
See Note 3. put. See Note 4.
4 Same as step 1. Same as step |. 26.0 mc, Tune TCY for maximum out-
See Note 3. put.  See Note 4.
5 Same as step 1. Same as step l. 231 mec. Tune TC6 for maximum out-
See Note 3. put. See Note 4.
6 Same as step 1. Same as step 1. 20.6 mc. Tune TC4 for minimum out-
See Note 3. put. See Note 4
7 Same as step 1. Same as step 1. 25,7 mc. Tune TC5 for maximum out-
See Note 3. put. See Note 4.
8 Connect output of AM gen-| Same as step 1. 22.1 mc. Tune TC3 for minimum out-
erator to G1. See Note 3. put. See Note 4.
9 Same as step 8. Same as step . 22.8 mc. Tune TC2 for maximum out-
See Note 3. put. See Notes 4 and 5.
10 Repeat step | of PRELIMINARY ALIGNMENT CHECK CHART
11 Connect output of AM gen-| Ccnnect v.tv.m. or 20,000 | 4.5 mc. (modulated). Tune TCI2 and TC13 for
erator to pin 3 of J3. ohms-per-volt voltmeter maximum  indication on
through FM TEST jack oscilloscope. Tune TCIl4
adapter to volume-control for zero volts on volumeter.
socket.  Connect vertical
input of oscilloscope o
same adapter.
12 Same as step 11. Connect r-f probe (crystal | Same as step 11. Tune TC11 for minimum in-
detector) to grid (pin 2) dication on oscilloscope.
of picture tube. See Note 0.

NOTE 1: Attenuate the signal-generator output to keep the output at the ALIGN TEST jack below 2 volts, peak-to-peak.

NOTE 2: The following information should be used to find the adjustment required:
TC5 Adjusts the position of the video carrier on the curve.
TCG6 Sags or bulges the top of the curve.
TCI10 Tilts the top of the curve.
NOTE 3: The generator output should be adjusted to maintain between 2 and 3 volts of a-g-c voltage, as read at the
VIDEO TEST jack.
NOTE 4: When making this adjustment, the core should be rocked, and the meter indication observed very carefully.

NOTE 5: Two peaks may be obtained while tuning TC2. Starting with TC2 at maximum counterclockwise, the cor-
rect peak is the second larger one obtained while turning the core clockwise.

NOTE 6: The r-f probe, Philco Part No. 76-3595, is used as a detector, and the oscilloscope as an indicating device.
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MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

PHILCO TELEVISION MODELS 51-T1443B,
51-T1443M, 51-T1443L, 51-T1443X,
AND 51-T1443XL

The models listed above employ 2 new type dual chassis. Although the
circuit 1s similar to 50-1600 Code 122, covered on the preceding four pasages,
there are sufficient differences to warrant a special treatment of this
materisl. There are a number of additional television models which are
similar to the 51-T1443 sets which are described on the next four pages,
and information on the similarity of these models is given below:

51-T1443PM, S51-T1443PL, 51-T1443PWuse the same "1443" chassis plus a phono-
tuner connections to form comblnation sets.
51-T1601, -02, Code 121, 51-T1607, 51-T1634, Code 123, differ slightly from
"1443" in that the RF chassis has a 7C5 in
place of 6V6GT, and two 1X2 tubes as a
doubler are used instead of a single 1B3GT,
two 5U4G tubes replace two 5AX4GT, and an
improved horizontal linearity circuit.
51-T1634, Code 124, same as above, but #76-5411 tuner instead of #76-5747.
51-T1832, 51-T1835, differ slightly from the "1601" series; rearrangement of
of the B+ circult is the main change; less
horizontal sweep voltage 1is needed by the
17", 65° deflection, rectangular tube.
51-T1870 uses RF chassis as in "1443P" and power chassis as in 51-T1832
except for the phono and tuner provisions.
51-T1872, 51-T1874 as 51=T1870 plus the RT-4 tuner to provide AM radio.
51-T1875 same as above, but uses RT-2 AM-FM tuner instead.

HORIZONTAL SWEEP Froo VERT o enr
ADJUSTMENTS RS ullul
C_t3
The range of the horizontal hold control is sufficient sy SAXACT
e . 1836T_| p Loy
to compensate for normal variations in the frequency HVRECT | ‘L _
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are ordinarily required. However, if the tube or any Q crassis roweR
of the components are replaced in the horizontal-oscil- G\_GWMT
lator circuit, it may be necessary to make the following DAMPER
adjustments to maintain proper synchronism and de- Q“'““GT
flection. AT LV RECT
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P COMP ey |
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MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
MODELS 51-T1443B, 51-T1443M, 51-T1443L, 51-T1443X, AND 51-T1443XL
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MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATIOF
PHILCO TELEVISION
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MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

MODELS 51-T1443B, 51-T1443M, 51-T1443L, 51-T1443X, AND 51-T1443XL

b. Stabilizing core, TC601, extending 5/8-inch
above coil mount.

¢. Drive trimmer, C630, 1 turn counterclockwise
from the maximum clockwise position.

d. HORIZ. HOLD control, center of its range.

2. Tune in 2 station, and adjust TC600 (see figure
2) so that the picture is brought into sync,

3. Connect an oscilloscope to pin 3 of J600, and
adjust the scope sweep so that two complete cycles of
the pattern are stationary.
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2ND ‘SIF FM DET 1ST AUDIO

= J400
D ® O 24— VOLUME
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12AV7 D
1ST VIDEO |__evecT
1ST SYNC SEP AUDIO OUTPUT
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eacs__a’o
4TH IF
%]
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6AU6 _‘/’&’—Q Q — G
3

1STIF Q\luw
MIXER-0SC
Jloe———.@z

CHANNEL LIGHT
POWER
ORI AST T—FINE TUNING
, CHANNEL
BRIGHTNESS SELECTOR

Figure 3. R-F, I-F Chassis, Top View

4. Adjust the stabilizing core, TC601, so that the
two peaks (see figure 1) are of equal amplitude, re-
adjusting TC600, if necessary, to keep the picture in
sync.

5. Turn the HORIZ. HOLD control maximum
clockwise. Adjust TCG600 so that there are from 3 to 5
blanking bars sloping down to the right.

6. Turn the HORIZ. HOLD control counterclock-
wise until the picture comes in, then goes out of sync.
Then turn the HORIZ. HOLD control slowl{ clockwise
again, counting the number of black (blanking) bars,
sloping down to the left, just before the picture pulls
into sync. If there are more than 3-1/2 bars, turn the
lock-in trimmer, C612, slightly clockwise; if there are
less than 2-1/2 bars, turn C612 slightly counterclock-
wise. If the Receiver does not lose sync when the
HORIZ. HOLD control is maximum counterclockwise,
then remove the signal momentarily, and proceed with
the next step.

110

7. Repeat steps 5 and 6 until the picture pulls in
after 2-1/2 to 3-1/2 bars, down to the left.

8. Turn the HORIZ. HOLD control maximum
clockwise. Adjust TC600 to obtain 4 to 6 bars, sloping
down to the right.

9. Turn the HORIZ. HOLD control slowly counter-
clockwise, and note whether the picture goes in and out
of sync again. Now turn the HORIZ. HOLD control
slowly clockwise until the gicture comes into sync. If
this sequence is not obtained. repeat steps 5, 6, 7, and 8.

HORIZONTAL DRIVE
ADJUSTMENT

The horizontal-drive condenser, C630, controls the
amount of drive applied to the horizontal-output tube
(6CD6G), and hence, the picture-tube second-anode
voltage, picture width, and horizontal linearity. Turn-
ing C630 counterclockwise increases the drive; turning
clockwise decreases the drive.

The drive should be as high as possible, consistent
with good linearity, proper width, and the absence of
black line due to Barkhausen oscillation.

In no case should the drive be adjusted below the
point where the second anode is below 8600 volts (as
measured with a Philco Electronic Circuit Master, Model
7001, or an equivalent instrument which has 100-meg-
ohm input resistance). This measurement is made with
the second anode of the picture tube connected, and
zero beam current (BRIGHTNESS control maximum
counterclockwise).

FM TRAP ADJUSTMENT

The FM trap is adjusted at the factory to resonate at
100 mc., and normally requires no further adjustment
unless an FM station with a frequency other than 100
mc. causes interference. In such cases, the interference
may be reduced by tuning in the television station on
which the interference occurs, and adjusting TC500 for
minimum interference.

If the FM station is not on the air, the FM trap may
be adjusted as follows:

1. Connect the output of the AM signal generator
through the aerial-input-matching network (figure 5)
to TB500. Wire the tuner for 300-ohm input.

FUSE REPLACEMENT

The B supply protective fuse is located in the high-
voltage cage, and is made accessible by removing the
back cover of the cage. Use a 6/10-ampere delayed-
action fus\e, Part No. 45-2656-18.

The filament protective fuse consists of a length of
No. 26 copper wire. This fuse is in series with one of
the filament supply wires (black) from the power trans-
former, and is connected between pin 3 of the 5AX4GT
tube socket and pin 6 of the chassis power socket, J1o1.
It is important to use No. 26 copper wire when replac-
ing this fuse.
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PHILCO TELEVISION RECEIVER MODELS
51-T1836, CODE 123, 51-T1836L, CODE 123, 51-T1838, CODE 124, 51-T2134,
CODE 124, 51-T2136, CODE 124, AND 51-T2138, CODE 124

PHILCO TELEVISION-RADIO-PHONOGRAPH MODELS
51-T1876, CODE 124, 51-T2175, CODE 124, AND 51-T2176, CODE 124

The diagram on the next two pages is for Models 51-T1836, -L. Models
51-71800, 51-T1830, 51-T1832, and 51-T1871 are similar. All these sets
have tuner and phono connections. The other models listed above and
the more recent Models 51-T2102, 51-T2130, 51-T2132, 51-T72133, and
51-T2170 (these are similar to 51-T2134) use the same dual chassis,

but have higher picture tube voltage in sets which use 20" rectangular
tubes instead of the 17" size, may include tuners and record changers,
and may use Philco remote ccntrol.

HORIZONTAL DRIVE ADJUSTMENT The drive should be as high as possible, consistent
i . with the proper width, the absence of black line due to
The horizontal drive condenser, C630 (see figure 1), Barkhausen oscillation, and the ability of the horizontal

controls the amount of drive applied to the horizontal-
output tube (6CDGG), and hence, the picture-tube
second-anode voltage, picture width, and horizontal line-
arity. However, with the new horizontal linearity cir-
cuit, the effect of drive on linearity in most cases is
negligible, and need not be taken into consideration in 7C5 TUBE IS USED IN MODELS SI-TIB36,
making the drive adjustment. The drive is increased by CODE 123,5(-T1838,CODE 123, AND 5-TI870
turning C630 counterclockwise, and is decreased by turn-

oscillator to start with low line voltage.

In no case should the drive be adjusted below the point
where the second anode is below 13,500 volts for the
17-inch tube or 16,500 volts for the 20-inch tube
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Philco Television Models 51-T1836, 51-T1836L

] SECTION 5~R
1 R308 ALp
330 /
-~ s Ca
I
I c30 el T catew
4 o2 om Y "
) 2 470
1 v ' TCs07
+ cs23
| % y
0
' asor
| 100,000
! ‘
:
I €510
f 33
s I’
Asoz a7 - 5
4700 csie
BULT -IN ' 1&
ALRIAL cso8 -C308 R
ez jraavr (0
o ——ng j 220 Ls2e osc 0.3-3
csoz
o
= CHANNEL 13 l
S WG o\ L3528 e
TC808
R30Y -
TueS 22
Testy L
11 1 H
19 &
a o
HEN @ f
2 |\ =
= 57 TTH
_______________ Il s, N
' [ H 7 &
h
' b [ resi2
I 1300
i )
[ S
| Sa ' Tesn A
- i wssooncr CHEE
H [
)
; Lsor La?
) R '
i 1
C resse .
fhy 75 i
¢ Ls02 y t—
' c300 '
! 20 '
! .
[ g
! TRAR TAPERED LiME ASSEMBLY
N CHANNEL 2 POSITION
L
zentg W3 3000<R) WS 300CA) oRAmGE LITCITYCH W3300AR) L
' r2z
—
Saue c2o02 3
saus 1300
s 3MD IF T200

v208

r200 1500
15,000
r202 azo7 330 4200 =
AN ALIGH ™
33 330 I 0f TEST JACK
da C 200 - . c20 ROTTOM ViEw
™ 1500 P
= -
SECTION 2-1F
:
P S P A7 /Lr CHASSIS
= N0z i =3 - = -

POWER, DEFLECTION CHASSIS

Ti0b

v

(]

'

AR " av

T

)

.

.

.

sLve

Suac
LY RECTIFIER

1150
CHAMNEL LIGHT cHANMEL
I

[t

F
2
£

132
EE
-3
H
*

|
|
|
1
'
'

ALL WAYCFORM VOLTAGES ARE PLAR TO PLAR VALUES. THE
FREQUENCY UNDLR CACH WAYEFORM 13 THE SWEER RATE OF
THE 03CILLOGOPE

ALL RESISTOR VALUES ARE IN OMMS AND ALL CONDENSEN
VALUES ARE 1N UUF UNLE3S OTHEAWISE MARKEO

78
H 100,000 OHM RESISTOR In SENIES WiTh v T V.. YELLOW %
AMPLITUDE OF INDICATION DEPENDS UPON MIGN FREQUENCY
W H AESPONSE OF OICILLOSCOPE. CAUTION! HIGH VOLTAGE
PRESENT ~ DO NOT EXCEED THE VOLTAGE CAPABILITICS vor
OF THE TEST INSTRUMENT

oLLAvED
PL1co X AcTion
e H H MEASURED Witk #In 3 OF VEAT 03C AMD DISCHARGE Tust e
CTNTIMOMERTARILY GROUNOED o
MEASURCD WiTH HOR 03C AND PNASE COMP TUBE (83NTGT)
MOMEMTARILY REMOVED wioo
"Iv/e0ces
FOR MODEL 51-1838, COOE 124,AESISTOR AN 13 2200 ONMY

SECTION 1~ POWER




|MOST -OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

Phllco Television Models 51-T1836, 51-T1836L
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MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

Philco AM Radio Tuner RT-4 used 1n Television Models 51-T1872, 51-T1874

AM RADIO ALIGNMENT CHART (TUNER RT-4)

STEP SIGNAL-GENERATOR OUTPUT-INDICATOR SIGNAL-GENER- RADIO-DIAL ADJUSTMENT
CONNECTION CONNECTION ATOR SETTING SETTING INSTRUCTIONS
1 Connect signal generator | Connect vertical input of | Set signal gener- | Condensers fully | Adjust TC700, TC701, TC702,
through .l-uf. condenser | oscilloscope (or meter | ator (modulated) meshed. and TC703
to grid (pin 6) of converter | leads) to pins 2 and 3 of to 455 ke. for maximum output indica-
tube. speaker socket, J401. tion.
2 Connect signal generator | Same as step 1. Set signal gener- 1620 kc. Adjust C701 for maximum
through .l-uf. condenser ator (modulated) {see figure 19). output indication.
to pin 1 of antenna socket, to 1620 ke.
J700.
3 Same as step 2. Same as step l. Set signal gener- | Tune receiver to | Adjust C702 for maximum
(See NOTE below.) ator (modulated) generator signal | output indication.
to 1500 kc. (1500 ke.).
Steps 4 and § should be performed only if it becomes necessary to replace the antenna coil. L700.
4 Same as step 2. Same as step 1. 580 kc. Tune receiver to | Adjust TC704 for maximum
generator signal. | output indication. Rock tun-
ing gang.
5 Repeat steps 3 and 4 until maximum output is obtained on the high and low ends of the band.

RADIO ANTENNA COIL (L700) REPLACEMENT—I{ it should ever become necessary to replace the antenna coil, L700, the adjustment given
in steps 4 and 5 of the RADIO ALIGNMENT CHART above should be made.

NOTE: The final adjustment of C702 should be made with the chassis in the cabinet and the loop aerial connected. The signal generator
should be coupled to the Receiver by means of a radiating loop. This loop should be made up of six to eight turns of insulated wire in a
6-inch-diameter loop. Connect the signal generator to the radiating loop, and place the radiating loop near the loop aerial of the Receiver.
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MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

MobELs 6T53, 6T54, 6T64, 6T65,
RCA\/I CTOR 6171, 6174, 6175, 6176

The above listed models use Chassis Nos. KCS47 and KCS47A. Same chassis
numbers with letter "T" suffix are also used and this 1s explained later in
this paragraph. Models 9T57, 9T77, 9T79, using Chassis Nos. KCS49 and KCS49A,
employing 19" picture tubes, are almost identical to chassis described here.
Combination 16" and 19" Models 2T81, 6T84, 6T86, 6T87, using TV Chassis K(CS48,
and Model 9T89, using TV Chassls KCS60, are very similar to chassis covered
in the following eight pages, and you may use this material as an aid in ser-
vicing any of these sets. The circults of the sync separator, D.C. restorer,
sync amplifier, and vertical oscillator for the KCS48 and KCS60 is shown di-
reotly below. The same circuilts for KCS47 and KCS49 may be observed by re-
ferring to the main schematlc of these sets on pages 118-119, The "Modified
Circult" of the same stages as shown at the bottom of this page, is used in
the "T" versions of all of these chassis; that is, every chassis number men-
tioned in thils paragraph and followed with a letter "T." For example, KCS47T,
KCS47AT, KCS60T, etc. The alignment information given, beginning on page 121,
applies equally well to all chassis mentioned here.
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Figure 13 R-F Response
PRODUCTION CHANGES IN KCS47 AND KCS47A

In some receivers C160 was .022, Cl61 was 250, CI105A and
C105B were 1,500, R129 was 390 k, R180 was. 22 k, R176 was
8.200, Cl4l was connected between R1S1, R154 and plus 120
volts. Cl44 and R226 were omitted.

In some receivers the connections to terminals 1 and 3 of R177
were reversed.

-

In some receivers R142 was 1.2 meg and was connected to
plus 250 volts.

In some raeceivers C198 was 4.7, R134 was 470 k, C130 was
connected at R135.

Insome receivers R113 was 3900, R119 was 8,200, and L114 was omit-
ted, TI04 bottom was tuned to 24.35MC and L103 was tuned to 22.8MC.
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V107 A
V103 vioa V105 V106 '2AU7
AU eCB6 6ALS Lioa 12AU7 L106 L109 C190 DC.RESTORER
ARD. PIX. I-F ATH, PIX |-F 2ND.DET- & 36Mun, IST-&2ND 36 MUM. 120MUH <015 g gvnc. SER
cno AMPL cn? AMPL ci2s  ci12e A“GC RECT  orn.wuT  VIDEO AMPRL BLK BLY-RED ]
270 70 +23 T N} oA
¢ 1t c13 R220
N > B .04'? 820 K
110 $ R1O8 | Tio3d 2| cis TIOS )
VIK g 12K [3aR0 P g 1500 ATH. PIX R135 9 .
Vv +F TR 4 I-F TRANS 4700
12V 5 <
1192 AC 194
c]ic 96= | 225 e
o I'°' HE o T 47 A " L E Ri34
= ‘2 = 21518 ] i 560KS R221
R1093 2" . RI13 —=DL 4 <o R223
6093 [Me we.| RU2 Faihs 4 27C~°~c TRAP asox%:
119
i 2573 o
cwos [ [emplgrm RIEe3 2GS Cros a: Sax |GE58T
1500 1000 .0 RUG
‘SOOI_MOK I 180 Iwo 041 T PIX.
+250V} i +250V. = Loz = +250Y.  Ri22 2 . +375y
Jor s i v 8K — . .
A g
Lenta I_— RI121 l R124
ES ciza ci27 L ciee
<+ 1500 ZMET, 18K To-at T fseo RiBO Ri2ce 150K
= = = Ia W
- : N 2 43
4 cne All resistanceé values in ohms. K A c2120 9 3 ?( .
T 1500 1000. €800 swmr T %
N All capacitance values less than 1 in i $108
. A-G-C CONTR Sw
MF and above 1 in MMF unless other. +250V (3- POSITION)
wise noted.
Ti0G Vlo?s V109 TI07
RT. OSC. © 6 KG-GT VERT OUTPUT
RANS. vERT,"gweEP VERT SwZIEP TRANS.
T ©SC. 8 OISCH. oUTPUT JBiu 7 veu X
+365 V. | 1 +375v 4250V +120 V. =
Ri589 ! | |T 2
220K$ ! |
L T GRN = 2
cus = |l |2 18.3v
RISS -022‘[ o ppay
) ¥ . ] 1500 - R 187 Vr'} ©
[ I d r I v 1] Ri1S56 1
R150 Cia3 24 5000 RIS =C213A A -
$270k 047 K B VERTICAL 1000 Izo MF SHIS ,iﬂ 12K AT
R152 R210¢ |SLNEARITY 10 MF.T" BOMF:
3 12 K 1S K CONTR . = 4 +120V.
LRS! } 3 3] — e
. 3 S 35 MF
HEIGHT < » GLASS
CONTR. S3 +375V. m
- |R5105: ~ .J‘z‘f‘a METAL
Vi @ c2i
6BG6-6G AWASNE! V12 Ly > 35 MF SHELL V120
BPooRS réils. 183-6T s, < 166 P4
ouTPUT B H-V RECT. 55 MF KINESCOPE
¢
12.000V.
1 2 e -
?95 L ce P1O1-M
8.2 JEWEL
LIGHT
— BLK BRN .
[
Q
el CHANNEL /5105
YoKE |‘:‘z INDIC. LIGHT
[
Qo
L: L
________ LIGHTS ON
CONSOLE MODELS
oot Rz ONLY
. R177 ci59 3
—1 20k $4 533K [ .otB e
ci57 175 WIDTH {—e— 5 g’
a-,_—,_I 100 CONTR.SZ 160 Lito s
=T 3 -018 Rr ” vit3 .
MOR LINE
F1o01 CONTROL ew4-GT INTERLOCK NSV eon
4 AMP. SSEEECL DAMPER >_¢ SuUPPLY
o
In some receivers, substitutions have All voltages measured with “‘Volt- Figure 16 -— Circuit
4
caused changes in component lead color Ohmyst” and with no signal .input. Schematic Diagram
codes, in electrolytic capacitor values Voltages should hold within +20% with KCS47 and KCS474
and their lug identification markings. 117 v. a-c supply.




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

CHANNEL
SELECTOR
SWITCH

RCA Victor

Models 6T53, 6T54,
e 6T64, 6T65, 6T71,
CONTROL 6T74, 6T75’ 6T76 .

101 - R195

velume ConTRoL Chassis KCS47, -A.

Ti10

POWE!
TRANSFORMER

CONTROL

CHASSIS TOP VIEW

‘Figure 5—Chassis Top View

QUTPUT

R128
PICTURE
CONTROL'

R131
BRIGHTNESS
CONTROL

R147
NOTE-iN KcS47T VERTICAL
e ] AND KCS47AT V108 HOLD
{ H i 1S 6SNT, SYNC. AMR CONTROL
) vz i :] AND VERT SWP 0SC.
—_——— \ 1B3/8016 | I
] 1

R166
HORIZONTAL
HOLD
CONTROL

DAMPER [
ES

Las Cl% ?.Ll!

T

Lﬁ L] L2 CHAN.3
<o ©
C1e Q 545 E“
o3¢, [ LI-CHAN 2
L3-CHAN. 4
‘ = 1O "

CONN.

@

' Q >

o o) L43 FoR
GAU =\ Jis.somc TRACKING
B, onY by cHan-7
= t-F
TRANS. ~ -
DHIAAS
=2 7 o7 of z
oo INEEE
zw P " NOTE-IN EARLY PROO- I

21.00mMC UCTION RECEIVE
SND.TRAP 1-F TRANS. WNICNNR||3 WAS?D'(;‘O . . .
Rlio wAS 8200 & Lite Figure 8— R-F Oscillator Adjustments

5
Ti04 o
a ¢

T PR 3ne P TRANS. was ruuzo T SOUND) S S
RS 17 TRANS. 8 DISCRIMINATOR % CJS
RESPONSE RESPONSE

Figure 6—~Top Chassis Adjustments

APPROX.

400 KC
BETWEEN
MARKERS
Le2 0 :
b rho Figure 9— Figure 10—
LSz~ :::’:: Discriminator Sound I-F
0SsC. T
wBion ) Response Response
- -

SLEPIX]
I-F
AMR

/IJ Figure 11 Figure 12
TlandT101 Overall I-F

F TRANS. —aee™
' ' 8 Figure 7—-Bottom Chassis Adjustments Response R-F Response




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

RCA Victor Models 6T53, 6T54, 6T64, 6T65, 6T71, etc., continued
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d
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Figure 1-—Yoke and Focus Magnet Adjustments

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT. —
Turn the horizontal hold control to the extreme counter-clockwise
position. The picture should remain in horizontal sync. Momen-
tarily remove the signal by switching off channel then back.
Normally the picture will be out of sync. Tum the control clock-
wise slowly. The number of diagonal black bars will ke grad-
ually reduced and when only 2 bars sloping downward to the
left are obtained, the picture will pull into sync upon slight
additional clockwise rotation of the control. Pull-in should occur
when the control is approximately 90 degrees from the extreme
counter-clockwise position. The picture should remain in sync
for approximately 90 degrees of additional clockwise rotation
of the control. At the extreme clockwise position, the picture
should be out of sync and should show 1 vertical or diagonal
black bar in the raster.

ALIGNMENT OF HORIZONTAL OSCILLATOR. —1f in the
above check the receiver failed to hold sync with the hold
control at the extreme counter-clockwise position or failed to
hold sync over 90 degrees of clockwise rotation of the control
from the pull-in point, it will be necessary to make the follow-
ing adjustments.

Horizontal Frequency Adjustment. — Turn the horizontal hold
control to the extreme clockwise position. Tune in a television
station and adjust the T108 horizontal frequency adjustment
on top of the chassis until the picture is just out of sync and
the horizontal blanking appears as a vertical or diagonal black
bar in the raster.

Horizontal Lock in Range Adjustment. — Set the horizontal
hold control to the full counter-clockwise position. Momentarily
remove the signal by switching off channel then back. The pic-
ture may remain in sync. If so turn the T108 top core slightly
and momentarily switch off channel. Repeat until.the picture
falls out of sync with the diagonal lines sloping down 1o the
left. Slowly turn the horizontal hold control clockwise and note
the least number of diagonal bars obtained just before the pic-
ture pulls into sync.
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Figure 2—Rear Chassis Adjustments

It more than 2 bars are present just before the picture pulls
into sync, adjust the horizontal locking range trimmer C147A
slightly clockwise, If less than 2 bars are present, adjust C147A
slightly counter-clockwise. Turn the picture control counter-
clockwise, momentarily remove the signal and recheck the
number of bars present at the pullin point. Repeat this pro-
cedure until 2 bars are present.

Repeat the adjustments under “Horizontal Frequency Ad-
justment’” and “Horizontal Locking Range Adjustment” until
the conditions specified under each are fulfilled. When the
horizontal hold operates as outlined under “Check of Hori-
zontal Oscillator Alignment” the oscillator is properly adjusted.

STATION SELECTOR
FINE TUNING

TO REMOVE ESCUTCHEON, SLIDE
SPRING CLIP TO LEFT

OSCILLATOR ADJUSTMENT
FOR CHANMEL MNUMBER

Figure 3—R-F Oscillator Adjustments

CHECK OF R-F OSCILLATOR ADJUSTMENTS. — Tune in all
available stations to see if the receiver r-f oscillator is adjusted
to the proper frequency on all channels. If adjustments are re-
quired, these should be made by the method outlined in ihe
alignment procedure on page 4. The adjustments {or chan-
nels 2 through 12 are available from the front of the cabinet
by removing the station selector escutcheon as shown in Fig-
ure 3. Adjustment for channel 13 is on top of the chassis.

ALIGNMENT PROCEDURE

SOUND DISCRIMINATOR ALIGNMENT.—Set the signal gen-
erator for approximately .1 volt output at 21.00 me. and con-
nect it to the second sound i grid, pin 1 of V116,

Detune T112 secondary (bottom) to the extreme counter-
clockwise position.

Set the “VoltOhmyst’ on the 3-volt scale.

Connect the meter, in series with a one-megohm resistor. to
pin 7 of V117.

Adjust the primary of T112 (top) for maximum output on the
meter.

Conpect the “VoltOhmyst” to the junction of R192 and S103.
Adjust T112 secondary (bottom). It will be found that it is
possible to produce a positive or negative voltage on the meter
dependent - upon this adjustment. Obviously to pass from a
positive to a negative voltage, the voltage raust .go through

zero. T112 (bottom) should be adjusted so that the meter in-
dicates zero output as the voltage swings from positive to
negative. This point will be called discriminator zero output.

Connect the sweep oscillator to the grid of the second sound
i amplifier, pin 1 of V118.

Adjust the sweep band width to approximately 1 mc. with,
the center frequency at approximately 21.00 mc. and with
an output of approximately .1 volt.

Connect the oscilloscope to the junction of R192 and S103.
The pattern obtained should be similar to that shown in Fig-
ure 9. If it is not, adjust T112 (top) until the wave form is
symmaetrical.

The peak-to-peak band width of the discriminator should
be approximately 400 kc. and the trace should be linear from
20.925 mc. to 21.075 mc.
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Note. — The bottom core and stud in the discriminator trans-
former are at plus B potential.

SOUND IF ALIGNMENT. — Connect the sweep oscillator to
the first sound if amplifier grid, pin 1 of VI115.

Insert a 21.00 mc. marker signal from the signal generator
into the first sound i grid.

With the oscilloscope connected as above, adjust T111 for
maximum gain and symmetry about the 21.00 mc. marker on
the discriminator pattern. The pattern obtained should be simi-
lar to that shown in Figure 8.

The output level from the sweep should be set to produce
approximately 1 volt peak-to-peak at the junction of R182 and
§103. when the final touches on the above adjustment are
made. It is necessary that the sweep output voltage should
not exceed the specified values otherwise the response curve
will be broadened, permitting slight misadjustment to pass
unnoticed and possibly causing distortion on weak signals.

The band width at 70% response from the first sound i
grid to the second if grid should be approximately 530 ke.

PICTURE IF TRAP ADJUSTMENT. —Connect the ‘Volt-

Ohmyst” to the junction of R102 and R201.

Obtain a 4.5 volt battery capable of withstanding appre-
ciable current drain and connect the ends of a 1,000 ohm
potentiometer across it. Connect the battery positive terminal
to chassis and the potentiometer arm to the junction of R102
and R201. Adjust the potentiometer for —3.0 volts indication
on the “VoltOhmyst.”

Set the channel switch to the blank position between chan-
nels number 2 and 13.

Connect the “VoltOhmyst” to pin 2 of V106 and to ground.

Connect the output of the signal generator to terminal D
of T101.

Set the generator to each of the following frequencies emd
with a thin fiber screwdriver tune the specified adjustment
for minimum indication on the “VoltOhmyst.” In each instance
the generator should be checked against a crystal calibrator
to insure that the generator is exactly on frequency.

(1) 21.00 mc.—T103 (top) (4) 27.00 mc.—T104 (top)
(2) 21.00 mc.—T105 (top) (5) 19.50 me.—T10! (top)
(3) 27.00 me.—T102 (top)

In the above transformers using threaded cores, it is pos-
sible to run the cores completely through the coils and secure
two peaks or nulls. The correct position is with the cores in the
outside ends of the coils. If the cores are not in the correct
position, the coupling will be incorrect and it will be impos-
sible to secure the correct response.

PICTURE I-F TRANSFORMER ADJUSTMENTS, — Set the sig-
aal generator to each of the following frequencies and peak
the specified adjustment for maximum indication on the *Volt-
Ohmyst.” During ualignment, 19duce the input signal if neces-
sary to prevent overloading.

*24.35 mc.—L103

*22.5 mc.—T104 (bottom)

*See note on Figures 6 and 7.

R-F UNIT ALIGNMENT. — Disconnect the co-ax link from ter-
minal 2 of the rf unit terminal board and connect a 38 ohm
composition resistor between lugs 1 and 2.

Detune T1 by backing the core all the wtty out of the coil.

In early production units in which L44 is adjustable, back the
L44 core all the way out.

In order to align the rt tuner, it will first be necessary to
set the channel 13 oscillator to frequency. The shield over the
bottom of the r-f unit must be in place when making any
udjustments.

The oscillator may be aligned by adjusting it to beat with a
crystal-calibrated heterodyne frequency meter, or by feeding
a signal into the receiver at the rf sound carrier frequency
and adjusting the oscillator for zero output from the sound
discriminator. In this latter case the sound discriminator must
first have been aligned to exact frequency. Either method of
adjustment will produce the same results. The method used will
depend upon the type of test equipment available. Regardless

21.75 mc.—T103 (bottom)
25.3 mc.—TI102 (bottom)

ALIGNMENT PROCEDURE

(Continued)

of which method of oscillator alignment is used, the frequency
standard must be crystal controlled or calibrated.

It the receiver oscillator is to be adjusted by the heterodyne
frequency meter method, couple the meter probe loosely to
the receiver oscillator.

If the receiver oscillator is adjusted by feeding in the rt
sound carrier signal, connect the signal generator to the
receiver antenna terminals. Connect the ““VoltOhmyst” to the
sound discriminator output (junction of R192 and $103). Also
couple the link loosely to lug 2 of the r-f unit terminal board
80 as to permit measurement at sound discriminator.

Set the channel selector switch to 13.

Adjust the frequency standard to the correct frequency
(236.75 mc. for heterodyne frequency meter or 215.75 mec. for
the signal generator).

Set the fine tuning control to the middle of its range.

Adjust C1 for an audible beat on the heterodyne frequency
meter or zero voltage from sound discriminator.

Now that the channel-13 oscillator is set to frequency, we
may proceed with the rf alignment.

Turn the AGC control to the counter-clockwise position.

Connect the bias box to terminal 3 of the rf unit terminal
board and adjust the bias box potentiometer for —3.5 volts.

Connect the oscilloscope to the test connection at R5 on top
of the r unit.

Connect the rt sweep oscillator to the receiver antenna
terminals. The method of connection depends upon the output
impedance of the sweep. The P300 connections for 300-chm
balanced or 72-ohm single-ended input are shown in the cir-
cuit diagram. If the sweep oscillator has a 50-ohm single-
ended output, 300-ohm balanced output can be obtained by
connecting as shown in Figure 4.

(\ 1200
J RECEIVER
50 OHM 2 son ANTENNAS
UNBALANCED > TERMINAL!
SWEEP OUTPUT
CABLE WA
zon

Figure 4—Unbalunced Sweep Cable Termination

Connect the signal generator loosely to the receiver antenna
terminals.

Set the receiver channel switch to channel 8.
Set the sweep oscillator to cover channel 8.

Insert markers of channel 8 picture carrier and sound car
rier, 181.25 mec. and 185.75 mec.

Adjust C9, Cll, C16 and C22 for approximately correct
curve shape, frequency, and band width as shown in Figure 13.

The correct adjustment of C22 is indicated by maximum
dmplitude. of the curve midway between the markers. Cl6
tunes the rf amplifier plate circuit and affects the frequency
of the curve most noticeably. C9 tunes the converter grid circuit
and affects the tilt of the curve most noticeably (assuming that
C22 has been properly adjusted). C11 is the coupling adjust-
ment and hence primarily affects the response band width.

Set the receiver channel switch to channel 6.

Adjust the frequency standard to the correct frequency
(108.75 mec. for heterodyne frequency meter or 87.75 mec. for
the signal generator).

Set the fine tuning control to the middle of its range.

Adjust L5 for an audible beat on the heterodyne frequency
meter or zero voltage from sound discriminator.

Set the sweep generator to channel 6.

From the signal generator, insert channel 6 sound and pic-
ture carrier markers, 83.25 mc. and 87.75 mec.

Adjust 142, 145 and L48 for proper response as shown in
Figure 13.

L42 is adjusted to give maximum amplitude of the curve
between the markers. 145 primarily affects the tilt of the curve.
L48 primarily affects the frequency of response.
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Connect the “VoltOhmyst” to the rf unit test point at RS.
Adjust C7 for 3.0 volts ut the test point.

Retouch L42, L45 and L49 for proper response if necessary.
If necessary, retouch C11 for proper band width on channel 6.
Continue these retouching adjustments until proper response is
obtained and -3.0 volts of oscillator injection is present at ihe
test point.

Set the receiver channel selector switch to channel 8 and
readjust C1 for proper oscillator frequency.

Set the sweep oscillator and signal generator to channel 8.

Readjust C9, Cl6 and C22 for correct curve shape, fre-
quency and band width. Readjust C11 only if necessary.

Switch the receiver, the sweep oscillator and signal gen-
erator to channel 13,

Adjust L52 for maximum amplitude of the curve midway
between markérs and then overshoot the adjustment by turn-
ing the slug in the same direction from the initial setting a
little more than the amount of turning required to reach maxi-
mum amplitude of response.

Adjust C22 for maximum amplitude of response.

Tumn off the sweep generator. Adjust the L43 core for correct
channel 13 oscillator frequency, then overshoot the adjustment
by turning the slug a little more in the same direction from the
initial setting. Reset the oscillator to proper frequency by ad-
justment of Cl.

Turn the sweep oscillator back on.

Check the response of channels 7 through 13 by switching
the receiver channel switch, sweep oscillator and marker
oscillator to each of these channels and observing the response
and oscillator injection obtained. See Figure 13 for typical re-
sponse curves. It should be found that all these channels have
the proper shaped response with the markers above 80%
response.

1f the markers do not {all within this requirement, switch to
channel 8 and readjust C9, Cll, Cl6 and C22 as necessary.
If C22 required adjustment, the adjustment should be overshot
a small amount and corrected by adjustment of LE2 to give
maximum amplitude of response between the sound and pic-
ture carrier markers. The antenna circuit (L52, C22) is broad so
that tracking is not particularly critical.

If the valley in the top cf the selectivity curves for the high
channels is deeper than normal, the curve can be flattened
somewhat by decreasing the inductance of L44 by turning the
core stud in. Be sure to check for undesirable resonant suck-
outs on channels 7 and 8 if this is done. In later production
units, L44 may be fixed and not require adjustment.

Turn the sweep oscillator off and check the receiver rf
oscillator frequency. If the oscillator is off frequency overshoot
the adjustment of Cl and correct by adjusting L43.

Turn the receiver channel selector switch to channel 6.
Adjust L5 for correct oscillator frequency.

Turn tha sweep oscillator on and to channel 6 and observe
the response curve. If necessary readjust L42, L45 and L49.
It should not be necessary to touch Cl1.

Check the oscillator injection voltage at the test point. If
necessary adjust C7 to give -3 volts injection, If C7 is ad-
justed, switch to channel 8, and readjust C9 for proper curve
shape, then recheck channel 6.

Switch the receiver through channel 6 down through chan-
nel 2 and check for normal response curve shapes and oscilla-
tor injection voltage.

Likewise check channels 7 through 13, stopping on 13 for
the next step.

With the receiver on channel 13, check the receiver oscillator
frequency. Correct by adjustment of Cl if necessary.

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel
and adjusting the appropriate oscillator trimmer for the speci-
fied indication. It should be possible to adjust the oscillator to
the correct frequency on all channels with the fine tuning
control in the middle third of its range.

ALIGNMENT PROCEDURE
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Picture Sound Receiver Channel
Channel Carrier Carrier R-F Osc. Oscillator
Number Freq. Mc. Freq. Mc. Freq. Mc.  Adjustment
2000000 55.25........ 59.75.. ... .. 80.750........ L1
P 61.25........ 65.75........ 86.750........ L2
4........ 67.25........ TL75.. ..., 92.750........ L3
Boooonnas 77.25........ 81.75....... 102.750........ L4
6..oiunn. 83.25........ 87.75....... 108.750. ....... LS
Y/ 175.25....... 178.75....... 200.750........ L6
8....... 181.25....... 185.75....... 206.750........ L7
9....... 187.25....... 181.75....... 212.750........ L8
10....... 193.25....... 197.75....... 218.750........ LS
11....... 189.25....... 203.75....... 224.750........ L10
12....... 205.25....... 209.75....... 230.750........ L11
13....... 211.25....... 215.75..... .. 236.750........ Cl

Switch to channel 8 and observe the response.

Adjust T1 clockwise while watching the change in response.
When Tl is properly adjusted, the selectivity curve will be
slightly wider with a slightly deeper valley in its top.

Switch through all channels and observe response, oscilla-
tor injection and rf oscillator frequency. Minor touch-ups of
adjustments may be made at this time. However, if C7 or C8
are changed appreciably. then a recheck of the oscillator fre-
quency on all channels should be made.

Remove the 39 ohm resistor and reconnect the link from T101
to terminal 2 of the r4 unit terminal board.

Since Tl was adjusted during the r-f unit alignment it will
be necessary to sweep the overall i-f response.

R-F UNIT TUBE CHANGES. — Since most of the circuits are
low capacitance circuits the rf unit may require readjust-
ments when the tubes are changed.

If the 6CB6 r-{ amplifier tube is changed, it may be neces-
sary to readjust Cl16 and C22.

It the 6]6 oscillator and mixer tube is changed, then more
extensive adjustments are required.

For good conversion efficiency, the oscillator injection to a
triode mixer must be held reasonably close to the optimum
value. Although there is some laiitude in this level, it is nearly
expended in the normal variation in injection from channel
to channel. Consequently, the adjustment of C7 is limited pri-
marily to establishing the conditions for good conversion.
Since changes in oscillator injection affect conversion gain, it
also affects the input capacity of the mixer, thus also affecting
tracking of the mixer grid circuit. These tube variations with
their consequent effect on circuit alignment thereby require
readjustment of the rf unit if maximum conversion efficiency
is to be retained after the 6J6 tube is changed. It may be pos-
sible, however, to try several 6J6 tubes and select one which
gives satisfactory performance without realignment.

SWEEP ALIGNMENT OF PIX IF.— Set the rf unit bias to
-3.5 volts.

Connect a 47 ohm resistor across the link circuit at T101
terminals C and D.

Remove the second picture i-f amplifier tube, V102,

With the oscilloscope connected to the rf unit test connec-
tion and the sweep oscillator connected to the antenna ter-
minals, set the sweep output to give 0.1 volts peak-to-peak on
the oscilloscope.

Switch through the channels and select one that is essen-
tially flat and with the two carriers at 90% response or higher.
Channel 6 is usually the most desirable for this test.

Remove the 47 ohm resistor and replace V102.
Connect the oscilloscope to terminal 2 of V106 socket.
Clip 330 ohm resistors across R106, R108, R113 and R119.

Connect the bias box to the junction of R102 and R20l.
Adjust the box for'-1 volt.

Adjust the sweep oscillator output to give 0.5 volts peak-to-
peak on the oscilloscope.

Connect the signal generator loosely to the if amplifier.

Adjust T1 and T101 bottom core to obtain the response curve
shown in Figure 11.
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Remove the 330 ohm resistors across R106, R108, R113 and
R119.

Set the i-f bias to —4.5 volts.

Adjust the sweep output to give 3 volts peak-to-peak on the
oscilloscope.

Retouch T1, T10l bottom, T102 bottom, T103 bottom, T104
bottom and L103 to obtain the response curve shown in Fig-
ure 12.

HORIZONTAL OSCILLATOR ADJUSTMENT. — Normally the
adjustment of the horizontal oscillator is not considered to be
a part of the alignment procedure, but since the oscillator wave-
form adjustment requires the use of an oscilloscope, it can not
be done conveniently in the field. The waveform adjustment is
made at the factory and normally should not require readjust-
ment in the field. However, the waveform adjustment should
be checked whenever the receiver is aligned or whenever the
horizontal oscillator operation is improper.

Horizontal Frequency Adjustment. — With a clip lead, short
circuit the coil between terminals C and D of the horizontal
oscillator transformer T108. Tune in a television station and
sync the picture if possible.

A.—Tum the horizontal hold control R166 to the extreme
clockwise position. Adjust the T108 Frequency Adjustment
(atop the chassis) so that the picture is just out of sync and
the horizontal blanking appgars in the picture as a vertical
bar. The position of the bar is unimportant.

B.— Turn the hold control approximately one quarter of a
turn from the extreme clockwise position and examine the
width and linearity of the picture. If picture width or linearity
is incorrect, adjust the horizontal drive control C147B, the width
control R177 and the linearity control L110 until the picture is
correct. If C147B, R177 or L110 were adjusted, repeat step A
above.

Horizontal Locking Range Adjustment. — Turn the horizontal
hold control fully counterclockwise. The picture may remain
in sync. If so, turn the T108 top core slightly and momentarily
switch off channel. Repeat until the picture falls out of sync
with the diagonal lines sloping down to the left. Momentarily
remove the signal by switching off channel then back. Slowly
turn the horizontal hold control clockwise and note the least
number of diagonal bars obtained just before the picture pulls
into sync.

If more than 9 bars are present just before the picture pulls
into sync, adjust the horizontal locking range trimmer Cl47A
slightly clockwise. If less than 7 bars are present, adjust C147A
slightly counter-clockwise. Turn the horizontal hold control
counter-clockwise, momentarily remove the signal and recheck
the number of bars present at the pull-in point. Repeat this pro-
cedure until 7 to 8 bars are present.

Horizontal Oscillator Waveform Adjustment. — Remove the
shorting clip from terminals C and D of T108. Turn the hori-
zontal hold control to the extreme clockwise position. With a
thin fibre screwdriver, adjust the Oscillator Waveform Adjust-
ment Core of T108 (under the chassis) until the horizontal
blanking bar appears in the raster.

A.—Connect the low capacity probe of an oscilloscope to
terminal C of T108. Tumn the horizontal hold control one quarter
turn from the clockwise position so that the picture is in sync.
The pattern on the oscilloscope should be as shown in Fig-
ure 14. Adjust the Oscillator Waveform Adjustment Core of
T108 until the two peaks are at the same height. During this
adjustment, the picture must be kept in sync by readjusting
the hold control if necessary.

This adjustment is very important for correct operation of
the circuit. If the broad peak of the wave on the oscilloscope
is lower than the sharp peak, the noise immunity becomes
poorer, the stabilizing effect of the tuned circuit is reduced
and drift of the oscillator becomes more serious. On the other
hand, if the broad peak is higher than the sharp peak, the
oscillator is overstabilized, the pullin range becomes inade-
quate and the broad peak can cause double triggering of the
oscillator when the hold control approaches the clockwise

osition.

P
' 2 2 Remove the oscilloscope upon completion of this adjustment.

ALIGNMENT PROCEDURE
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Check of Horizontal Oscillator Adjustments. — Set the hori.
zontal hold control to the full counter-clockwise position.
Momentarily remove the signal by switching off channel then
back. Slowly turn the horizontal hold control clockwise and
note the least number of diagonal bars obtained just before
the picture pulls into sync.

If more than 2 bars are present just before the picture pulls
into sync, adjust the horizontal locking range trimmer C147A
slightly clockwise. If less than 2 bars are present, adjust
Cl47A slightly counter-clockwise. Tum the horizontal hold
control counter-clockwise, momentarily remove the signal and
recheck the number of bars present at the pull-in point. Repeat
this procedure until 2 bars are present.

Turn the horizontal hold control to the maximum clockwise
position. The picture should be just out of sync to the extent
that the horizontal blanking bar appears as a single vertical
or diagonal bar in the picture. Adjust the T108 Frequency
Adjustment until this condition is fulfilled.

SENSITIVITY CHECK. — A comparative sensitivity check can
be made by operating the receiver on a weak signal from a
television station and comparing the picture and sound ob-
tained to that obtained on other receivers under the same
conditions.

This weak signal can be obtained by connecting the shop
antenna to the receiver through a ladder type attenuator pad.
The number of stages in the pad depends upon the signal
strength available at the antenna. A sufficient number of stages
should be inserted so that a somewhat less than normal con-
trast picture is obtained when the picture control is at the maxi-
mum clockwise position. Only carbon type resistors should be
used to construct the pad.

RESPONSE CURVES. — The response curves shown on page
{90 and referred to throughout the alignment procedure were
taken from a production set. Although these curves are typical,
some variations can be expected.

The response curves are shown in the classical manner of
presentation, that is with “response up” and low frequency to
the left. The manner in which they will be seen in a given test
set-up will depend upon the characteristics of the oscilloscope
and the sweep generator. The curves may be seen inverted
and/or switched from left to right depending on the deflec-
tion poiarity of the oscilloscope and the phasing of the sweep
generator.

NOTES ON RF UNIT ALIGNMENT. — Because of the fre-
quency spectrum involved and the nature of the device, many
of the rf unit leads and components are critical in some re-
spects, Even the power supply leads form loops which couple
to the tuned circuits, and if resonant at any of the irequencies
involved in the performance of the tuner. may cause serious
departures from the desired characteristics. In the design of the
receiver these undesirable resonant loops have been shifted far
enough away in frequency to allow reasonable latitude in
their components and physical arrangement without being
troublesome. When the r-f unit is aligned in the receiver, no
trouble from resonant loops should be experienced. However,
if the unit is aligned in a jig separate from the receiver, atten-
tion should be paid to insure that unwanted resonances do not
exist which might present a faulty representation of r-f unit
alignment.

A resonant circuit exists between the r-f tuner chassis and
the outer shield box, which couples into the antenna and rt
plate circuits. The frequency of this resonance depends on the
physical structure of the shield box, and the capacitance be-
tween the tuner chassis and the front plate. In the KRK8 units,
this resonance should fall between 120 and 135 mc. and is
controlled in the design by using insulating washers of dif-
ferent thicknesses (in the front plate to tuner chassis mounting)
to compensate for difierences in the shield boxes of different
models of receivers. The performance of the tuner, particularly
on channels 7 and 8 will be impaired if the proper washers
for the particular shield box involved are not used. Obviously
then, if the rf unit is removed for service, the washers should
be teplaced in the correct order when the unit is replaced.
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RC AVICTOR MODELS TC124, TC125, TC127

Chassis Nos. KCS 34B

The service material presented on the following six pages 1is exact for
Chassis KCS34B used in the models listed above. Chassis KCS34C used in
Models T120 and T121 differs from the chassis described in very minor de-

tail. Chassis KCS40 and XKCS40A are used in Models T164, TCl165, ICl66, TCl67,
and TC168, and & different Chassis KCS40B used in Model 6T72, are all very

similar to the sets covered on these pages and this material will be of help
to you in servicing these additional RCA Victor television models. Television
Chassis KCS42A used in Model TA128, and TV Chassis KCS43 used 1n Model ThAl69,
are combinations, but except for audio circuits, separate tuners, speakers,
and switching arrangement, are similar to the television chassis described

on these pages.

The following Models 2T256 (Chassis KCS38 10" table model), 2TW309
TV Chassis KCS41l, combination), and TA129 (TV Chassis K(CS41A-1, combina-
tion) incorporate Electronic Magnifier deflection circult by which the
center portion of the plcture may be enlarged to fill the screen. For
the most parts, however, these sets are similar to the models described.
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FOR CHANNEL NUMBER
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wise noted.

Coil resistance values less than 1 ohm
are not shown.
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In some receivers,

substitutions have

caused changes in component lead color
ccdes, in electrolytic capacitor values and

their lug identification markings.

and with no signal input. Voltages should
hold within +20% with 117 v. a-c supply.

Some early receivers were connected as
shown in the partial schematic,

nected as shown above for powdered

iron core yokes.




TC124, TC125, TC127

Following is a list of symptoms of possible failures and an
indication of some of the possible faults:

NO RASTER ON KINESCOPE:

(1) Incorrect adjustment of ion trap magnet. Magnet reversed
either front to back or top to bottom.

(2) V112 or V113 inoperative. Check waveforms on grids and
plates.

(3) No high voltage — If horizontal deflection is operating as
evidenced by the correct waveform on terminal 4 of
7106, the trouble can be isolated to the 8016 circuit. Either
the T110 high voltage winding is open, the 8016 tube is
defective, its filament circuit is open, or C168 is shorted.

(4) V111 circuit inoperative — Refer to schematic,

(5) Damper tube (V114) inoperative.
(6) Defective kinescope.
(7) R131 open.

(8) No receiver plate voltage—filter capacitor shorted —bleeder
or filter choke open.

NO VERTICAL DEFLECTION:

(1) V107B or V110 inoperative. Check voltage and waveforms
on grids and plates.

(2) T107 or T108 open.

(3) Vertical deflection coils open.

SMALL RASTER:
(1) Low Plus B or low line voltage.
(2) V112 defective.

(3) Defective yoke.

POOR VERTICAL LINEARITY:
(1) If adjustments cannot correct, change V110.
(2) T107 or T108 transformer defective.

(3) V107B defective — check voltage and waveforms on grid
and plate.

(4) C150, Rl64, C146B, Cl47 Cl48-C

(5) Low bias or plate voltage — check rectifiers and capacitors
in supply circuits.

POOR HORIZONTAL LINEARITY:

(1) If adjustments do not correct, change V112 or V114.
{2) T110 or L111 defective.

(3) C164 or C165 defective.

WRINKLES ON LEFT SIDE OF RASTER:
(1) Cl169 defective or incorrectly connected.
(2) Cl141 or Cl181 defective.

(3) Defective yoke.

PICTURE OUT OF SYNC HORIZONTALLY:
(1) T109 incorrectly tuned.

I 2 6(2) R172, R173 or R174 defective.

SERVICE SUGGESTIONS

MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

RCA Victor

TRAPEZOIDAL OR NON-SYMMETRICAL RASTER:
(1) Improper adjustment of focus coil or ion trap magnet.

(2) Defective yoke.

RASTER AND SIGNAL ON KINESCOPE BUT NO SOUND:
(1) R-F oscillator off frequency.

(2) Sound i, discriminator or audio amplifier inoperative —
check VIl6, V117, V118, VI19, VI20 and their socket
voltages.

(3) T114 or C186 defective.

(4) Speaker defective.

SIGNAL AT KINESCOPE GRID BUT NO SYNC:
(1) AGC threshold control R138 misadjusted.

(2) V105SB, VI107A, V108 or V109 inoperative. Check voltage
and waveforms at their grids and plates.

SIGNAL ON KINESCOPE GRID BUT NO VERTICAL SYNC:
(1) Check V107B and associated circuits—C145, T107, etc.
(2) Integrating network inoperative—Check.

(3) R154, R155, R157, R158 or R159 defective.

SIGNAL ON KINESCOPE GRID BUT NO HORIZONTAL SYNC:
(1) T109 misadjusted—readjust,

(2) V111 inoperative—check socket voltages and waveforms.
(3) T109 defective.

(4) C140. C153A, C154, C1S85, C157, Cl61 or C200 defective.

(5) 1f horizontal speed is completely off and cannot be adjusted
check C158, C159, R172, R173, R174, R179 and R182.

SOUND AND RASTER BUT NO PICTURE OR SYNC:

(1) Picture if, detector or video amplifier inoperative — check
V103, V104, V105 and V106 — check socket voltages.

(2) Bad contact to kinescope grid.

PICTURE STABLE BUT POOR RESOLUTION:
(1) VIOSA or V106 defective.
(2) Peaking coils defective — check for specified resistance.

(3) Make sure that the focus control operates on both sides
of proper focus.

(4) R-F and I-F circuits misaligned.

PICTURE SMEAR:
(1) R-F or IF circuits misaligned.
(2) Open peaking coil.

(3) This trouble can originate at the transmitter —check on
another station,

PICTURE JITTER:
(1) AGC threshold control R138 misadjusted.

(2) If reqular sections at the left picture are displaced change
V1i2,
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TC124, TC125, TC127 VOLTAGE CHART RCA Victor

The following measurements represent two sets of conditions. In the first condition, a 2200 microvolt test pattern signal was fed into the receiver,
the picture synced and the AGC threshold control properly adjusted. The second condition was obtained by removing the antenna leads and short
circuiting the receiver antenna terminals. Voltages shown are read with “Jr. VoltOhmyst” between the indicated terminal and chassis ground and

with the receiver operating on 117 volts, 60 cycles, a-c.

E. Plate E. Screen E. Cathode E. Grid
1 I Notes on
Tube| Tube Operating Pin Pin Pin Pin Plate Screen Measurements
No. [ Type Function | Condition No. | Volts | No. | Volts | No | Volts | No. Volts (ma)) (ma.)
R-F 2200 Mu. V.,
V1 6AGS | Amplifier Signal 5 140 6 142 2&7 0 1 —4.2 72 33
No
Signal 5 67 6 111 | 24&7 0 1 -5 14.0 5.0
2200 Mu. V. *130 *130 *-3.0 *7.1 *2.3
V2 6AGS5 | Cortverter Signal 5 to 140 6| told0| 2&7 0 1 to =7.0 to 7.7 to 2.7 *Depending
No *104 *104 2.0 *5.3 *8 upon channel
Signal 5 to 109 6 | tol09| 2&7 0 1 to -6.0 to 5.9 to 1.0
RF 2200 Mu. V. ‘88 *-5.1 *1.9
V3 6J6 Oscillator Signal 1&2( t095 — — 7 19|5&6 | to-7.3 to 2.7 — *Depending
No *68 45 *1.8 upon channel
Signal 1&2] to8l — —_ 7 16| 5&6 | to-6.6 to 2.1 —
1st Pix. I.F 2200 Mu. V.
V101 | 6BAS | Amplifier Signal 5 125 ] 125 7 4 1 -11 2.8 1.3
No
Signal 5 95 6 95 7 1.1 1 0.0 7.5 3.5
2d Pix. IF 2200 Mu. V.
V102| 6AGS | Amplifier Signal 5 115 6 115 2&7 75 1 0 8.2 2.5
No
Signal 5 100 [} 100 2&7 .65 1 0 6.8 2.1
3d Pix. IF 2200 Mu. V.
V103| 6BA6 | Amplifier Signal 5 110 6 135 7 25 1 —4.2 4.0 3.8
No
Signal 5 60 ] 100 7 .75 1 -5 11.0 4.8
4th Pix. I.F 2200 Mu. V.,
V104| 6AGS5 | Amplifier Signal 5 170 6| 135 |267] 135] 1 0 6.5 20 |
No
Signal 5 175 3 120 | 2&7 1.2 1 0 5.9 |5 I
V105 Picture 2200 Mu. V.
A | 6ALS | 2d Det. Signal 7 -113 — —_ 1 -112| — — 48 - ]
No
Signal 7 -120 — — 1 -120f — G — -
V105 Sync 2200 Mu. V.
B | 6AL5 [ Limiter Signal 2 | -107 | —) — 5 -56 | — — — = .
No
Signal . 2 -80 — — 5 —-60| — - — g R —
1st Video 2200 Mu. V.
V106 | 12AU7 [ Amplifier Signal 1 [-23.2 — — 3 -111 2 -113 4.38 =
No
Signal 1 | -18.2 — — 3 -117¢} 2 -120 3.82 -
—el L
2d Video 2200 Mu. V.
V106 | 12AU7 | Amplifier Signal 6 *166 — — 8 *5.3 7 *-12.2 6.2 - * At average
No ] contrast
Signal 6 | 134} —| — 8 | *-58] 7 ‘w03 | 69 | — 1
VIC7| 6SN7 | AGC 2200 Mu. V.
A |ear Amplifier Signal 5 |-n10| —| — 6 55| 4 ~56 9 = ]
No
Signal 5 -5 — — 6 —60{ 4 —64 .3 -
V107 6SN7 | Vertical 2200 Mu. V.
B |GT Oscillator Signal 2 % | —] — 3 11 1 -158 24 = 44—
No
Signal 2 62 —| — 3 -120| 1 -169 24y =1
8SN7 | AGC 2200 Mu. V.
V108| GT | Rectifier Signal 5 97| —| — 6 34| 4 | -183 ] 8} @— |
No
Signal 5 8l — — 6 -8.7 4 -19.3 .28 = ' 2 7
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RCA Victor VOLTAGE CHART TC124, TC125, TC127
E. Plate E. Screen E. Cathode E. Grid 1 1
Operating Notes on
Tube | Tube 7 " . Plate | Screen
Condition Pin Pin Pin Pin Measurements
No. | Type | Function No.| Volts | No, | Volts| No.| Volts | No. | Volts | ma)| (ma)
6SN7 1st Sync 2200 Mu. V.
V108 [ GT Separator Signal 2 86 — — 3 ~1.8 1 ~19.5 1 —
No
Signal 2 81 — = 3 -9.7 1 -19.3 .1 —
BSN7 Sync 2200 Mu. V.
V108 | GT Amplifier Signal 2 158 — — -3 0 1 —4.7 5.25 —
No
Signal 2 154 | — — 3 0 1 -5.2 |- 3.5 —
BSN7 Sync 2200 Mu. V.
V103 GT Separator Signal S 230 — — 6 -51 4 -106 4 —
No
Signal S 215 — — 6 ~59 4 -80 .35 —
6K6- Vertical 2200 Mu. V. .
V110 | GT Output Signal 3 223 4 223 8 -7 5 -1 *7.85 Screen
No connected to
Signal 3 208 | 4 208 8 9 | s | 2o 7.7 plate
6SN7 Horizontal 2200 Mu. V. *Variation
vill | GT Osc. Control | Signal 2 48 | — — 3 -110 1 -92 2 — | ofhold gives
No -21.9to +56
Signal 2 33 — — 3 -120 1 -108 2 — | volts on plate
BSN7 Horizontal 2200 Mu. V.
Vil | GT Oscillator Signal S 70 — — 6 -111 4 -185 24 —
No
Signal S 54 — — 6 -120 4 | -192 24 —
Horizontal 2200 Mu. V.
V112 | 6BG6G | Output Signal Cap . 8 180 3 -30 5 -110 68 9.4 -6000 volt
No Do Not pulse present
Signal Cgp | Meas. 8 170 3 -100 S -115 67 8.2
1B3GT |H. V. Brightness
V113 | /8016 | Rectifier Min. Cap 0 || = — | 2&7 | 10200 - — 0 = 9700 volt
Brightness Do Not pulse present
Average |Cap Meas. — — 2&7 9700 — — 1 —
2200 Mu. V.
V114 6W4GT | Damper Signal S ¢ — — 3 290 —_ — 66 — *1200 volt
No Do Not pulse present
Signal S Meas. | — — 3 280 — — 65 —
2200 Mu. V. 0 d
V115 | SU4G | Rectifier Signal [4&6 | 335 | — — | 248 250 | — — 210 — | "A-C measure
No 245 from plate to
Signal [4&6 | -°335 | — — | 288 230 | — — | as —[trons. center tap
1st Sound I'F | 2200 Mu. V.
V116 | 6AU6 Amplifier Signal S 134 6 134 7 9 1 0 8.2 3.3
No
Signal S 110 6 110 7 7 1 0 5.7 2.6
2d Sound I-F|2200 Mu.V.
V117 | 6AUS Amplifier Signal S 148 6 90 7 0 1 -9 1.6 8
No
Signal S 115 6 60 7 0 1 ~.65 3.35 1.15
Sound 2200 Mu. V. 2 -8.4 5 5.8 — — — —
V118 6ALS Discrim. Signal 7 -3.7 — — 1 0 - — — —
No 2 -2.0 S 41
Signal 7 -1.08 - — 1 0 — = - =
1st Audio 2200 Mu. V.
V119 | 6AVE Amplifier Signal 7 85 — — 2 0 1 -.89 A48 —
No
Signal 7 83 — — 2 0 1 -.89 4 —
) 6K6- Audio 2200 Mu. V.
V120 | GT Output Signal 3 102 4 113 8 -98 5 -108 19.3 3.3
No
Signal 3 72 4 80 8 -111 S -120 18 3
2200 Mu. V. * Average
V121 | 12LP4 | Kinescope Signal Cap *9700 10 339 11 51 2 20 1 —_ Brightness
No 42
' a 8 Signal Cap — | 10 3221 11 3¢ 2 14 — —
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RCA VICTOR

Combination Model 2T81 using
Chassis XKCS46 1s similar to
models described here except
for the audlo -system.

CHASSIS REMOVAL.—To remove the chassis for repair or
installation of a new kinescope, remove the cabinet kack and
the control knobs, unplug the speaker cable, and remove the
four chassis bolts under the cabinet. Withdraw the chassis from
the back of the cabinet. The kinescope is held on the chassis
by means of a special strap, so that the chassis cnd the
kinescope can be handled together, as a unit.

To remove the kinescope, remove the kinescope socket, the
ion-trap magnet, and the second-anode connector. Loosen the
cross-recessed head screw on the kinescope strap. Withdraw
the kinescope toward the front of the chassis.

INSTALLATION OF KINESCOPE.—The kinescope second
anode contact is a recessed metal well in the side of the
bulb. The tube must be installed so that this contact is up
but rotated approximately 30 degrees toward the high-voltage
compartment,

Insert the neck of the kinescope through the deflection yoke
and focus magnet. If the tube sticks. or fails to slip into place
smoothly, investigate and remove the cause of the.trouble. Do
not force the tube.

Slide the kinescope cushion toward the rear of the chassis.
Loosen the deflection yoké adjustment, slide the yoke toward
the rear of the chassis and tighten.

Slip the ion trap magnet assembly over the neck of the
kinescope.

Connect the kinescope socket to the tube base.

Connect the high voltage lead to the kinescope second anode
socket.

Wipe the kinescope screen surface and front panel safety
glass clean of all dust and finger marks.

To replace the chassis in the cabinet, first tighten the cross-
recessed head screw on the kinescope strap. Slide the chassis
into the cabinet, then insert and tighten the four chassis bolts.
Loosen the kinescope strap from the rear of the cabinet. Push
the kinescope forward until the face of the tube is against the
mask. Push the yoke cushion forward against the kinescope
flare, then tighten the cushior adjusting screws. Tighten the
kinescope strap. Then replace the knobs. and the cabinet back.

FOCUS MAGNET ADJUSTMENT.—The focus coil should be
adjusted so that there is approximately three-eighths inch of
space between the rear cardboard shell of the yoke and the
flat of the front face of the focus magnet. This spacing gives
best average focus over the face of the tube.

The axis of the hole through the magnet should be parallel
with the axis of the kinescope neck with the kinescope neck
through the middle.

FOCUS MAGNEY I
COMPRESSION

MOUNTING SCREWS

SPRING
ADJUSTING
CENTERING LEVER eI
CENTERING LEVER
LOCKING SCREW
FICUS CONTROL
C1438
5105
HORIZONTAL
AGC
CONTROL @ Lol ® WIS
TeH
’”6‘ Q0 2 @] 0.5 [
R1S3 WIDTH RIS7 HOR LOCKING  HOR LIN
HEIGHT . ourpdh  VERT LIN RANGE COMTROL|
CONTROL CONTROL

Figure 3—Rear Chassis- Adjustments

TELEVISION RECEIVERS
Mobsts 2151, 2160

Chassis Nos. KCS45, or KCS45A

CENTERING ADJUSTMENT.—No electrical centering con
trols are provided, Centering is accomplished by means of a
separate plate on the focus magnet. Some centering plates
include a locking screw which must be loosened before cen-
tering, and others are held in adjustment by friction. Up and
down adjustment of the plate moves the picture side to side
and sidewise adjustment moves the picture up and down.

If a corner of the raster is shadowed, check the position of
the ion trap magnet. Reposition the magnet within the range
of maximum raster brightness to eliminate the shadow and
recenter the picture by adjustment of the focus magnet plate.
In no case should the magnet be adjusted to cause any loss
of brightness since such operation may cause immediate or
eventual damage to the tube. In some cases it may be neces-
sary to shift the position of the focus magnet in order to elimi-
nate a center shadow.

WIDTH, DRIVE AND HORIZONTAL LINEARITY ADJUST-
MENTS.-—Adjustment of the horizontal drive control affects
the high voltage applied to the kinescope. In order to obtain
the highest possible voltage hence the brightest and best
focused picture, adjust horizontal drive counter-clockwise as
far as possible without stretching the left side of the picture,
As a first adjustment, set the horizontal drive trimmer C143B
one-half turn out from maximum capacity.

Turn the horizontal linearity coil out until appreciable loss
in width occurs, then in until nearly maximum width and the
best linearity is obtained.

Adjust the width control R178 to obtain correct picture width.

A slight readjustment of these three controls may be neces-
sary to obtain the best linearity.

AGC CONTROL.—The AGC control switch is provided as
an installation adjustment. The normal position for strong sig-
nal areas is with the switch in the number 1 or counter-
clockwise position. If impulse type of interlerence is experi-
enced, turn the switch to the number 2 or center position. In
very weak signal areas in which impulse type interference
is experienced, turn the switch to position number 3 or fully
clockwise. In this position, all AGC is removed and the re-
ceiver will overload if the input signal exceeds 200 microvolts.
However, for signals under 200 microvolts, this position of the
AGC control switch gives best noise immunity of sync.

FM TRAP ADJUSTMENT.—In some instances interference
may be encountered from a strong FM station signal. A trap is
provided to eliminate this type of interference. To adjust the
trap tune in the station on which the interference is observed
and adjust the L203 core on top of the r{ unit for minimum
interference in the picture.

CAUTION: In some receivers. the FM trap L203 will tune
down into channel 6 or even into channel 5. Needless to say.
such an adjustment will cause greatly reduced sensitivity on
these channels. If channels 5 or 6 are to be received, check
1203 to make sure that it does not affect sensitivity on these
two channels.
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Ci02A 01 | MC-  Mc.
1500 I
—i—
103 vuosrlcwsa RllG:—-I-CMl CI08A
1500 ¢ loceg T.ol" 10008 I1 500 | 1500
— +270V. R 4
R103
IS
AN
r2o7s B4? wmist ¢ Alcg‘f},‘
3c6005 M Seoo s meos [ BMF
Al L43 i .'9? -  Crea
S Lcies IISOO
<7 o |SooIIvsoo Ilsoo
CHANNEL SELECTOR > 0.8-1.
SWITCH {S1) iewep cs L Ri Y co +270V.
! oM Bn— ane 33 TSiook #o8-3.8 I 7o
1 z(.u couc)aosmw l +* 6 vios
VERT. SWE
. = B = _ RI46 RI4T C140 g.;oo osc.
: 2 2 K

with 117 v. a-c supply. cates clockwise rotation. g(‘fk‘
RIGY 3:-‘.-“.%'{_0 R169
100K s, 22K
In some receivers R130 was 390K. In some receivers R155 was 12K. M Sl
In some receivers C105A was 1500. RI130 was connected between pin 7 of cus
Cl110A & B were 1500 and C156 was V106 and gnd. 1047
.033. In some receivers C197 and C199
In some receivers R219 was omitted. were omitted. Cias o Saez g Cuc
b E
CladA Ly
NoriE. & 3 migt SRIED RIS cm_l_

DM T $eoK $820K 382K .ozzI

SAA
VW
&
[}
b3

In some receivers R115 was 3900,
R119 was 8200, R120 was 1000 and

L116 was omitted. T104 bottom was
tuned to 24.35 mc. and L102 was tuned

'3 o to 22.5 mc.
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2TS1, 2T60
iz AVART-] V19
Tint GsoAur!l'os i TAAVGO GAUD%S R AJS!ZO
5 upb) REAR PIN E.M.
SOUND DISCR. &
TRANS. DISCR AMPL . ouTPUT VIEW VIEW %LJI:;T SPEAKER
BLK
177 1
.ot
R197 SPKR FIELD
470K
' PIO1-F  J1O1-M a0
+270V  REAR PIN £
SPEAKER
R196 R1ssS L Creop VIEW VIEW
330K 3309 T 20 MF
== 5
To
vite § 178
-°°;ij ! 2 3 J102 +270V
———o0 D—%)pueuo s
= INPUT
© o Lit4
s 5 & & ALTERNATE CONN,
FILTER CuokE  ALTERNATE €O
ravov. L RECEIVERS
+270 V.
vio4 V105 V106 V10T A
6CB6 6ALS .. 12AUT ., 12AU7
ATH PIX. t-F iNg-gE‘;’ég 36 MU.H. :/?;'eg 2R 36 MU K. 120 MUK DC. RESTORER
AMPL. -- . - . -R1
c122 c125 2052V, ORN-WHT Y191V BLK BLU-RED { z
2A5Y. +48V. cia2
Ri1Zt
l5 Clé?.e ' . ci1z29 L k\'OSS 047 <$a20K
o -, 3gv e wny 4 & T;‘fp A (—-—-——3]: 1
ci33
5 S 4700 .l f
1s R > 130 .
6 ’ss%g > ¢ B° 3| seox R136 2
v I B 2 o
5 Lio4 Ty B128s Lo 4 2
G R124 120 MU.H. T.oo1s 106 l
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2T51, 2T60 ALIGNMENT TABLE RCA Victor
CONNECT SIGNAL CONNECT SWEEP MISCELLANEOUS
STEP SIGNAL GEN. SWEEP GEN. CONNECT CONNECT CONNECTIONS REFER
No. GENERATOR FREQ. GENERATOR FREQ. OSCILLOSCOPE “VOLTOHMYST" AND ADJUST TO
TO MC. TO MC. TO TO INSTRUCTIONS

DISCRIMINATOR AND SOUND I-F ALIGNMENT

1 2nd sound i-f grid 21.00 Not used _ Not used. In series with 1| Meter on 3 volt| Detune TI111 (bot.) | Fig.12
(pin 1, VII6) .1 volt meqg. to pin 7 of| scale Adjust TI111 (top) | Fig., 9
output v117 for max. on meter | Fig. 8
2 @ ” ” _ ” Junction of R182| Meter on 3 wvolt| Tl11] (bottom) for | Fig.12
& 8103 scale zero on meter _Fig. 9
3 ” “ 2nd sound i-f grid 21.00 Junction of R192| Not used Check for symmetrical response wave- | Fig. 12
(pin 1, V118) center & S103 form (positive & negative). If not | Fig.
1 mc. equal adjust T111 (top) until they are
wide equal
.1 v. out

4 1st sound i grid 21.00 1st sound i-f grid 21.00 “ - Sweep output re-| T110 for max. gain | Fig. 12
(pin, 1, VIIS) re- (pin 1, V115) reduced duced to provide| and symmetry at Fig. 10
duced output 1.0 wvolt p-to-p on{ 21.25 mc. Fig. 8

output scope

PICTURE I.F AND TRAP ADJUSTMENT

L] Not used Not used — Not used Junction of RI102 | Connect bias box to| Adjust potentiom- | Fig. 10
& R103 junction of R102 & | eter for -3.0 volts
R103 and to ground | on meter
6 Terminal D of 21.00 “ — " Pin 2 of V106 and| Meter on 3 wvoltj T103 (top) for min. | Fig. 10
T101 to ground scale. Receiver be-| on meter Fig. 8
tween 2 & 13
7 ” 21.00 i — ” - ” T105 (top) for min. | Fig. 8
8 “ 27.00 ” —_ ” ” . T102 (top) for min, .
9 @ " | 2700 D = Z B & T104 (top) for min. 3
10 - 19.50 ” — “ " ” T101 (top) for min. -
11 . 24.35 " —_ ” “ “ L102 (top) for max. ”
12 - 2.5 ” —_ - - - T104 (bot.) for max. | Fig. 9§
13 “ 21.75 . —_ ” ’ - “ T103 (bot.) for max. ”

S0UND
DISCRIMINATOR
RESPONSE

APPROX.

Ls2 400 KC
BETWEEN
CT— MARXERS
OSCILLATOR INJECTION

NOTE- IN EARLY PRODUCTION RECEIVERS Figure 12 Figure 13 Figure 14
IN WHICH RIS WAS WAS 3900, R119 WAS iscrimi q
8200 AND Li14 OMITTED, 1103 5T PIX Discriminator T1 and T101 Ovemll I.F
F_COIL WAS TUNED TG 22.5MC AND T104 Respo"se Respo"se R-F Respo"se

BOTTOM ATH PIX -F TRANS. WAS TUNED
TO 24.35MC.

AP & )
BIAL e 3
P s
u_/\/\/‘\/‘\/\/\/—\/\/\/\_a
Figure 9—Bottom Chassis Adjustments @
0 0] foo | % s
TIO3 {982 ' ¢ SaNAL
|
0 o N oY THO | GeRERATOR
4 0 QR _SWEEP
CONNECT OSCA.LNIE::JE o
SWEEP OSC. HERE TO SOUND
ALIGN_?OUND O} DISCRIMINATOR @
o vitg®
o ‘0
L)
CONMNECT R i
MHERE TO
A
*' ®
/_/:\ [’\\

coumECT mAS

et N[RE ™©
D.Iusr o MEASURE

1-F BIA
ovus
CONNECT _BIAS o’
BOX AND VOLTOHMYST®

HERE TO ADJUSY ANO
MEASURE R-F BIAS

R
S\ /A

-

. CONNECT
VOLTOHMYST
OR 3SCOPE

HERE
ALIGN SOUND
I-F DR DISCR.

rec ]
SHORT TERMINALS To?
€ &0 TO ADJUST lao 4

SN\

Figure 15—R-F Response

HORIZONTAL OSC.
FREQUENCY ADJ. ~—"

Figure 10—Test Connection Points
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2T51. 2T60 WAVEFORM PHOTOGRAPHS

Plate of Picture Detector
(Pin 2 of V105) (6ALS5)

Figure 34—V ertical (Oscilloscope
Svnced to Y, of Vertical Sweep
Rate) (5.5 Volts PP)
s

Figure 35—Horizontal (Oscilloscope
ynced to Y4 of Horizontal Sweep
Rate) (5.5 Volts PP}
o—

Grid of 1st Video Amplifier
{Pin 2 of V106) (124U7)

Figure 36—Vertical (5.3 Volts PP)
it

Figure 37—Horizontal (53 Volts PP)
PPP——

Plate of 1st Video Amplifier
fPin 1 of V106) (12AU7)

Voltages depend on setting of
Pix control

Figure 38—V ertical (2-18 Volts PP)
i

Figure 39—Horizontal (2-18 Volts PP)
PP

Grid of 2nd Video Amplifier
{Pin 7 of V106) (124U7)

Voltages depend on setting of
Pix control

Figure 40- -Vertical (2-18 Volts PP)
it

Figure 41—Horizontal (2-18 Volts PP)
PPP—

Piate of 2nd Video Amplifier
(Picture Max.)
(Pin 6 of V106) (12AU7)

Voltages depend on setting of
Pix control

Figure 42—Vertical (1590 Volts PP)
-——at

Figure 43—Horizontal (1590 V olts PP)
PP

Input to Kinescope (Junction of RI121
and C192) (Picture Max.)

Voltages depend on setting of
Pix control

Figure 44—V ertical (15-90 Volis PP)
it

Figure 45—Horizontal (1590 Volts PP)
—>
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2T51. 2T60 WAVEFORM PHOTOGRAPHS

Cathode of D-C Restorer
(Pin 3 of V107TA) (124U7)

Voltages depend on setting of
Pix control

Figure 46—V ertical (11-80 Volts PP;
it

Figure 47—Horizontal (11-80V olts PP)
IpP—>

Grid of D-C Restorer
(Pin 2 of V107A) (124U7)

Voltages depend on setting of
Pix control

Figure 48—V ertical (04-7.5 Volts PP)
e

Figure 49—Horizontal (0.4-7.5 Volts
o>

Grid of Sync Separator
(Pin 7 of V107B) (124U7)

Voltages depend on setting of
Pix control

Figure 50—V ertical (2.5.16 Volts PP)
e

Figure 51—Horizontal (2.5.16 Volts
PP—

Plate of Sync Separator
(Pin 6 of V107B) (124U7)

Voltages depend on setting of
Pix control

Figure 52—V ertical (18-22 Volts PP)
e

Figure 53—Horizontal (18-22 Volts PP)
r—

Figure 58—Grid of Vertical Output
(90 Volts PP) (Pin 1 of V110)
(640Q5)

-t

Figure 59—Plate of Vertical Output
(600 Volts PP) (Pin 5 of V110)
(6A4Q5)

—

Figure 64—Junction of R163, R164
and R170 (70 Volts PP)
e

Figure 65—Grid of Horizontal Oscil-
lator (290 Volts PP} (Pin 4 of V111)
(6SN7GT)

—
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RAYTHEON

VISION

16AY211 CHASSIS M-1611A, M-1612A, M-1613A, C-1614A
C-1615A, C-1616A, RC-1618A, RC-1619A
17AY24 CHASSIS M-1711A, M-1712A, M-1713A, C-1714A

C-1715A, C-1716A, RC-1718A, RC-1719A
The 16AY211 and 17AY24 chassis are identical except for the cathode-ray tube and mounting hardware.

Eacn of these chassis is used in models listed above, to the
right of the corresponding chassis. Models having the prefix
"RG" designate a television, radio-phono comblnation receiver.

The two chassls listed below and used in models enumerated
adjacent to them, are very similar to the chassals described
in this manual. There are certain differences of part place-
ment, values, and circuits, but much of the service material
presented here will be of help in servicing these additional
sets. If two models have an identical number except for the
suffix "A" or "B", they will appear the same, but of course
will use different chassis as catalogued.

+

16AY28 CHASSIS M-1611B, M-1612B, M-1613B, C-1614B
C-1615B, C-1616B, RC-1618B, RC-1619B
17AY21 CHASSIS M-1711B, M-1712B,M-1713B, C-1714B
C-1715B,,C-1716B, RC-1718B, RC-17198B
B {p  SPEAKER LEADS TUBE COMPLEMENT
oG ¢ 6KEGT 678
| W

1 6AGS5, RF Amplifier

2 12AT7, Converter, Oscillator
3-4.5.6 6AUS, IF Amplifier

7 6AL5, Detector, D.C. Restorer

8 12AT7, Video Amplifier

c29

-~ \ L‘{‘ 9 6SN7, Sync Amp.-Sync Sep.
gllz ?9§>9© 10 6AUS, AGC Amplifier
. s L\IS , 1 6AUb, Sound IF Amplifier
c8 | @._‘ 4 12 6Ti :}udi: De'lrlt-;cl:for =
c7 &3 9 udio Amplifier
b3 6SN7/GT 13 6Ké, Audio Output
s 19 14 6SN7, Blocking Osc. Pulse Amp.
. EEL—ES%/&%‘@ o 1x2 15 6ALS, AFC Discriminator
6SN7/GT el ] \GA"I’._S 16  6SN7, Horizontal Multivibrator
" )  sAUs B 17 6BG6, Pulse Amplifier
6SN7/GT @ 8 18 6W4, Damper
20 @% f | I 19 1X2, H. V. Rectifier
5U4/G6 = 17 20 5U4, L. V. Rectifier
. H::IBZG:;GT - {16" Rectangular Picture .Tube
sl @ .
wenr. priono), Pieno. . 17" Rectangular Picture Tube

VERT. SIZE
HORIZ. HOLD BANVE %7 Vours 16AY211 and 17AY24 Tube Layout ' 3 s
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Raytheon Television Chassis 16AY211 and 17AY24, continued,
WAVE FORM ANALYSIS

The drawings in this section illustrate the wave shapes at various positions within the set. These wave shapes are
not theoretical but exact copies of the oscilloscope wave shapes taken with a transmitted signal.

The peak-to-peak voltage indicated was measured by a calibrated oscilloscope under typical operating conditions.
When analyzing a particular wave shape, the peak-to-peak voltage may vary somewhat depending upon the setting
of the contrast control and the strength of the signal. The wave shapes may vary somewhat in video section de-
pending on the picture being transmitted.

When checking these wave shapes connect the ground lead from the oscilloscope to the chassis and the hot lead
to the position shown in the chart.

The chart below lists the test point, peak-to-peak voltage and the corresponding wave shape number. Under each
drawing is the wave shape number, type of wave shape H-15,750 cycles and V-60 cycles and the position taken at.

Peak-to-peak | Wave Form

Test Point Schematic Reference Taken At Voltage Number

1 Pin 7 of Tube 7 Detector plate 8 1and 2

2 Pin 7 of Tube 8 Grid of 1st Yideo Amp. 8 1and 2

3 Pin 6 of Tube 8 Plate of 1st Video Amp. 42 3and 4

4 Pin 2 of Tube 8 Grid of 2nd Video Amp. 12 3and 5

5 |Pin 1 of Tube 8 Plate of 2nd Video Amp. 32 1and 2

) Pin 4 of Tube 9 Grid of Sync Amp. 26 3and 5
7 | Pin 5 of Tube 9 Plate of Sync Amp. 1 6
8 |Pin 1 of Tube 9 Grid of Sync Sep. 1 6
9 Pin 2 of Tube 9 Plate of Sync Sep. 40 7
10 | Pin 5 of Tube 10 Plate of A.G.C. Amp. 410 20
1 Junction of R77 and C90 Vert. Intergrating Network 13 8
12 Junction of C90 and C95 | Vert. Intergrating Network 27 9
13 Pin 1 of Tube 14 Grid of Bloc Osc. 40 10
14 Pin 2 of Tube 14 Plate of Bloc Osc. 76 1
15 Pin 4 of Tube 14 Grid of V. Pulse Amp. 28 12
16 Pin 5 of Tube 14 Plate of V. Pulse Amp. 650 13
17 Pin 5 of Yoke Socket Vertical Yoke 42 13
18 Pin 1 of Tube 15 Cathode of AFC Discrim. 8 14
19 Pin 2 of Tube 15 Plate of AFC Discrim. 7 22
20 Pin 7 of Tube 15 Plate of AFC Discrim. 1 21
21 Pin 4 of Tube 16 Grid of H. Mult. 1 15
22 Pin 5 of Tube 16 Plate of H. Mult. 48 16
23 Pin 1 of Tube 16 Grid of H. Mult. 32 17
24 Pin 2 of Tube 16 Plate of H. Mult. 45 18
25 Pin 5 of Tube 17 Grid of Pulse Amp. 50 18
26 Pin 3 of Tube 18 Cathode of Damper 1500 19

— —— —
1 2. 3

1.V—Detector plate, grid
of 1st Video Amp., plate
of 2nd Video Amp.

4.V—Plate of 1st Video

136 " "+

2-H—Detector plate, grid
of 1st Video Amp., Plate
of 2nd Video Amp.

5-V—Grid of 2nd Video
Amp.

3-H—Plate of 1st Video
Amp. Grid of 2nd Video
Amp. Grid of Sync Amp.

6-H—Plate of Sync Amp.
Grid of Sync Sep.
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Raytheon Television Chassis 16AY211 and 17AY24, cor{tinued,

WAVE FORMS

T

1

7-V—Plate of Sync Sep.

8-V—Vert. Intergrating
Network

to

T

10-V—Grid of Bloc Osc.

11-V—Plate of Bloc Osc.

P

9-V—Vert. Intergrating
Network

:

3

-

12-V—Grid of V Pulse
Amp.

144

13.V—Plate of V. Pulse
Amp. Vertical Yoke

14.H—Cathode of AFC

Discriminator

-

13

15-H—Grid of H. Mult.

A

16-H—Plate of H. Mult.

17-H—Grid of H. Mult.

-

0

=

18.H—Plate of H. Mult.
Grid of Pulse Amp.

S

19-H—Cathode of

Damper

20-H-—Plate of AGC
Amp.

NN

22-H-—Plate of AFC

Discriminator

21-H—Plate of AFC

Discriminator

137
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RAYTHEON TELEVISION 16AY211 AND 17AY24 SCHEMATIC DIAGRAM

e ERECR TR e e PR R LR LR TUNER CHASSIS === --e-c sos=reesosecmm-ooi-oo. I
o f Rayth eon \ "_4'
_ A A |

X \
TR \ BRIGHTNESS TONE  VERT. HOLD
OFF - VOLUME STATION SELECTOR
= N LOw
: g
Front Controls A E 2R,
C
T i WA
6AGY - 9 Ed
a3 ? ?
[ gl l !
I 12417
........................... 0 e mmmri. mmmmm e emmtemmeaaaa e
" r—
TUNER A.6.C. ~
COIL DC RESISTANCE VIOEO AMPLIFIER  TTTTTTTT P
8
12AT7 R4l | R4S
coiLs RESISTANCE IN OHMS VIDEO AP = [ L R
= ; R
c103 L 6SN7 RHSB MAGNET
L3 8 s cia 4 " on
L10 11 g
L1t .5 naz picTune
L12 5 “Tmeg
L13 5 ]
L14 5
L15 25
L16 5
L17* 1 en 1] ¢ —
L18 > otmt I SYNC AMP pook
L19 1.5 0 = | Voot ooy | BEIOTTRESE)
L20 8 R47 «
L21 0 ot s ——— B . e SN
tgg ;g l. HORIZONTAL DEFLECTION
L24* 2 T 5E
L25 35 eRT J °°Nm°‘-c” R82 °y"37:-- R +350v A HiL
L28 35 DEFLECTION [ 20 T S gt ie" = 3%
L30 25 H ; 7 lcio7
' ) Ci25 (FoD = 3300
Tl Pri. 1 el .'32?% . 892 R
Sec. 1 ' T g 1 : i |
T2 term 1 to 2 45 : NW nea : * (EDAvE
term 3 to 4 1 : " 22 mey
term 3 to & 5 | 6ALS R85 ! RU3 ci2
term 4 to 6 5 IAFC DISCR. 22mey 0 sax Lo2)
T3 Pri. 500 : ; Toroe
Sec. (speaker out) 4 ] Pl Aros
T4 Pri. 750 . ¢ Tes RT ¢
Sec. (yoke plug out) 9 d v dorm i
T5A (yoke plug out) 65 E ; Re3 | c
B Eyoks plug out) 14 : ci02 : &SN7 wox QU0 /
Té 6BG6 to 1X2) 180 o| ey s | 220 : ) ol lz})«:‘-“)/
4BG6 to term &) 32 : 3 o - : I d
term 6 to 4) 15 : m of 250k ] ) /
“erm 1to 4) 9 i T5-A :E ' USED ONLY WITH HORIZ. DEFL — __/“w'\ -
term 7 to 10) 22 R78 [ venT. penceron Yo 1 | , L0, LOCAERED
term 7 to 8) 12 2ec j :
T7 Pri. 1 : '
Sec. 65
T8 4
T9 Pri. 220
Sec. 1200
The DC resistance readings shown in the chart above have been taken with an ohmmeter directly across the
coil being measured. Only a few of the coils were disconnected to obtain a correct reading and these are indi-
cated by an asterisk after the coil reference number. All the coils not listed in the chart have a DC resistance
' sereading of approximately zero ohms.
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RAYTHEON TELEVISION CHASSIS 16AY211 AND 17AY24 SCHEMATIC DIAGRAM

U [
&
—@ RSS
T 1000

H | F. AMPLIFIER
[

33K

_ w{ css [

[E]
0 Tere o [ Loo , SKEIST

+i55r I_w. ™ O

& ouue

L C85
T o0 m

L C61-A
" 30 mt
450 '

Ri08
2700
Se

A6 amp

LOW VOLTAGE SUPPLY

NOTES Tttt

VOLTAGE READINGS TAKEN WITH & 20,000 OHM-PER - vOLT
VOUTMETER BETWEEN POINTS SHOWN AND CHASSIS

NORMAL OPERATION, MO SIGNAL INPUT
UINE VOLTAGE 17 v A C

& MEASURED WITH 220X OWM RESISTOR iN SERIES
wiTH METER

CAPACITOR VALUES SMOWN 1N 'MMFO" UNLESS
OTHERWISE SMOWN

7
6BG6

PULSE aMP

Té NOTE: The 18AY211 chassis may be equ.pped with either C-12M-19533 or C-12M-19407-2 Té transformers.
The C-201-19533 s wired as shown for 17AY24. On 16AY211, C-135 is not incorporated.
Tre C-12M-19407-2 is wired as shown with the following exceptions: RS7 is 470,000 ohms; R132 is not used.
The following terminals of C-12M-19407.2
are wired 1 2 3 q 5 6 7

to the following schematic points
numbered at Té 1 2 4 [ 7 10 8

The wire connecting to Lug 5 of C-201-19533 is not used on C-12M-19407-2.

YA
"7 voLts
50-60 CYCLES
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Raytheon Television Chassis 16AY211 and 17AY24, continued,
VIDEO IF ALIGNMENT

Turn to any high band channel. Connect the generator thru a 1000 mmf capacitor and set contrast to maximum.

Signal Sweep Signal
Sr:ep Generator Generator Input (':’ut.pui Adjust Remarks Response
0. Freq. (mc.) Freq. (mc.) Point o
. Adjust generator )
1 26.5 - Co&v?:}er \;TV{M+ ag pén L-11 folr output of l\gaxhnjum
| r ot Tube . approx. 1 volt eading
. Adjust generator .
2 24.1 - Cog_}ve::r‘l'er \{TV;\/I ag pén L-112 folr output of P\élax?um
rid 7 of tube L-14 ; approx. 1 volt eading
. Adjust generator .
3 25.4 - Co&v?;fer VTV;\/I a; pin T-1 for output of l\gaxg_\um
ri 7 of tube 8 approx. 1 volt eading
SENSITIVITY 1 volt VIVM
4 255 Converter | VTVM at pin - Grnera:‘or qlugguf ‘shoulc.:fbe \&oeading
Grid 7 of tube 8 (I(fessno*f arr:epeaf r:|‘icgr:r‘:\c;n:) (above noise )
SELECTIVITY
26.75 C 4 S + pi T1 for proper Markers should be as
= onverter | Scope at pin . . e )
SN e 250 Crid || 7of tubo 8 [rafiossin gib| hown i respons
alignment).
Connect scope and sweep generator as in step 5. Connect VTVM as in step 4. Adjust marker gener-
Py ator until marker reaches peak. Record VTVM reading (Y1}, keeping generator output constant,
adjust marker generator until marker reaches shoulder. Record VTVYM reading (V2). The ratio of
the response V1/V2 should be between 1.4 to 1.6.
. Check channels
Channels 2-4 | Antenna | Scope at pin :
7 6-7-10-12 Terminals | 7 of tube 8 for band width
(2.8 mc to 3.2 mc}

Picture LF. frequency 26.75'mc — Sound |.F. frequency 22.25 mc.
SOUND I-F ALIGNMENT

Short antenna to ground and connect generator thru a 1000 mmf capacitor.

140

Adjust the tuner until sound bars just appear.

. VTVM junc- T-8 and .
1 4.5 — ?'11 1°1f tion of R-53 | T-2 primary _— hlga::;?:m
use and C-77 |(bottom of can) ¢ 9
. Scope junc- T-2 Sweep approx.
2 - 4.5 #"‘b1 1°1f ﬁonpof'R.sg . secondary +100 kc. Adjust
ube and C-77 (top of can) for max. linearity
. Scope junc- T2 Sweep approx.
3 S 45 Fin 1oF | tion of R58 |  primary | 100 ke. Adjust for
ube and C-77 |[bottom of can)| symmetry of peaks
G t tput should
Pin 1 of th" across be loss than 025 volts with Approx
4 4.5 I Tube 11 |SP€aker voice - Sweep of +25 KC and 1.25 volis
coil sweep freq. of 400 cycles
Video Trap Coil (L-19) Adjustment (c} Turn L-19slug all the way out (counter-clockwise).
(a) Tune in a station. (d}) Turn the slug in (clockwise) until the horizontal

scanning lines are smooth and continuous.




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

Silverlone

SEARS, ROEBUCK AND CO.

121/,", 16" AND 19" DIRECT VIEW TELEVISION RECEIVERS, NINETEEN AND
TWENTY TUBE TYPES IN TABLE, CONSOLETTE AND CONSOLE MODELS

CHASSIS NO. DESCRIPTION

110.700 19 Tabe Television Receiver chassis for 12l2" round picture tube, including rectifiers.

110.700-1 19 Tube Television Receiver chassis for 16" rectangular picture tube, including rectifiers.

110.700-10 20 Tube Television Receiver chassis for 16" rectangular picture tube, including rectifiers.

110.700-2 19 Tube Television Receiver chassis for 16" rectangular tube Wwith provision for connecting
507 AM/FM chassis and record changer, including rectifiers.

110.700-20 20 Tube Television Receiver chassis for 16" rectangular tube with provision for connecting
507 AM/FM chassis and record changer, including rectifiers.

110.700-40 20 Tube Television Receiver chassis for 19" round tube, including rectifiers.

110.700-50 20 Tube Television Receiver chassis for 16" rectangular tube with provision for connecting

703 AM/FM chassis and record changer, including rectifiers.

The chassis 1isted above were sold in various style cabinets
under the following catalog numbers: 111, 113, 127-12, 116, 131,
134, 139, 140, 162-16, 173-16, 189-16, 191-16, 177-19. L1l these

models have substantially the same circuit. In the 110.700 chassis

there is only one pentode stage of video amplification, while all
other models use two triode stages. The actual circult diagram
on pages 144 and 145, is for Chassis 110.700-10 and 110.700-40.
Other chassis may have minor differences, connectlions for radio
and phonograph, or may use a single 6T8 tube for sound detector
and 1st audio (instead of 6AL5 and 6SQ7).

T.V. BLOCK DIAGRAM

K] Y 104 Y 108 vl
DETECT. RATIO AUDIO AUD IO

™l oriven > sevecr. [ Anr. ouTeuT SRRl
6AUG i 678 4 678 6Y6

ANTENNA

Y Y2 L) ¥s Ye Y 74 VBIA Y 88
n.r. ave. =9 n.r. conv. PoEL ANP, (UYL ——— YT vioEo DET. I”A:,?“ z"A:,"""
6AGS 696 6AUS 6AUS 6AUS § 6ALS 4 i2BH7 § 12647
4 r -
y7s
< A.G.C.
i 6ALS
4
¥ 134 Y 138 LLTY Y 148

o .c.mESTORER SYNC. ANP,

v 20 SYNC.CLEPPER PHASE SPLIT VERT, 03C. VERT. OUTPUT
roven ,l, 1 12007 + 12847 4 12847 4 12847
sSuPPLY

Us6

1

Y
¥ s Y6 vz Y8
— "::ﬁ::::: — wow. osc. p>— M:l]':::" > | nom.oaurER
6ALS 1 2847 6806 6wy
ON 1}0.700 CHASSIS, OMIT BLOCK V88 AND
CNANGE BLOCK YBA TO 6CBE
Y8
ON 110.700-10, -%0 AND -50, CHANGE BLOCK L] we-vor
YI0A TO GALS AND YiOB TO -(clvx|er|u
6307, AS BLOCK Y21

141




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
Sears, Roebuck and Co. Chassis 110.700 continued.

RATIO DETECTOR DRIVER AND RATIC DETECTOR ALIGNMENT

In aligning this section of the television receiver, the sound trap must be resonated at 4.5 mc. to separate the sound from
the picture information, and the ratio detector fransformer must be adjusted to complete balance in the secondary wind-
ing J:)r maximum AM rejection. The sound trap is Tl, located between the video am i)iﬁer (V8B} and the detector driver
(V9). The discriminator transformer is 12, located between the detector driver (V9) and the ratio detector (VIOA). A 4.5 me.
signal is fed into the final video amplifier, and the sound trap and ratio detector are adjusted in proper sequence to obtain
VTVM readings across the detector plate load resistor R23, as specified in the step-by-step procedure below;

1 — Connect the YTVM across R23, with the positive lead from the meter to the chassis and the negative lead to
the other side of R23. On those chassis utilizing a 6T8 tube as the detector V10, this latter connection will
be at pin 2 of the 6T8. On those chassis utilizing a 6AL5 as the detector, this connection will be at pin 7
of the 6ALS.

2 — Connect the signal generator output through a .00l mfd mica capacitor to the junction of L5 and Lé in the
mput to the first video amplifier, Y8A. Ground the other side of the generator to the chassis.

3 — Set the signal generator to 4.5 mc. and adjust its output to provide about 10 volts reading on the YTYM.

4 — Adjust sound trap T1 for maximum reading on the VTVM. Two types of sound traps were used in the pro-
duction of the models covered herein, i.e., a single-ended coil, and a double-ended coil. The single-ended coil
is adjusted from the top, and the double-ended coil, from the bottom, since the top half of this coil is
not used. Both of these coils can be peaked at two points, and the peak point selected should be the one
Elosesf to the full counter-clockwise position of the sﬁlg. This setting minimizes the possibility of intercarrier

uzz.

5 — Adjust the-top slug on the discriminator transformer T2 for maximum reading on the VTVYM.
6 — Connect two 100k resistors across R23

7 — Reconnect the VTVM, running one lead to the junction point of these two |00k resistors, and the other lead
to the tertiary winding lug (pin 6) of the discriminator transformer T2.
Adjust VTYM for zero center at 5 volts.

8 — Adjust bottom slug on T2. Note that during this adjustment, a point will be found where the VTVM will
swing rather sharply from positive to negative, or vice versa. The correct setting of this adjustment is ob-
tained when the VTVM pointer reads zero, setting as per (7) above, as the slug is passed through this point.

9 — Repeat steps 4, 5, 6, 7, and 8. This completes the ratio detector alignment.

LF. ALIGNMENT:

The LF. alignment of the models covered in this manual is based on peaking one set of LF. coils at 23.0 mc. and the
other set of L.F. coils at 25.4 mc. A signal generator feeds these frequencies to the. I.F. strip, and a YTVM connected
across the video detector load resistor R16 in proper polarity, serves as a measuring device for this peaking operation.
The pair of 23.0 mc. coils are L401 on the tuner sub-chassis, and L2, located between the second and third LF.
stages. The 25.4 mc. coils are LI, located between the first and second I.F. stages, and L4, located between the third
I.F. and the video detector. A recommended step-by-step procedure is given below:

1 — Set front panel "CONTRAST" control I/, turn clockwise.

2 — Connect the YTYM in proper polarifxl across the video detector [V7A)_load resistor R16. One connection
-should be to the chassis, and the other to the junction of shunt peaking coil L6 and RI6. See Figure 9B.

3 — Connect the signal generator through a .001 mfd capacitor to the test loop located between the two tubes
on top of the tuner sub-chassis. See Figure 9A.

4 — Inject minus 3 volt bias o A.G.C. terminal on tuner, Figure 13C,

5 — Set the signal generator to 23.0 mc. and adjust its output so that the YTVM shows a reading of 2.5 volts
maximum.

6 — Adjust L2 and L40! for maximum reading on the VTVM.

7 — Reset the signal generator to 25.4 mc. and adjust its output so that the VTVM shows a reading of 2.5 volts
maximum.

8 — Adjust LI and L4 for maximum VTVM reading.

9 — Repeat steps 4, 5, 6 and 7 in sequence to achieve further peak readings on the YTVM. If the YTVM pointer
' 4 a goes off scale, lower the signal generator output accordingly.
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TEST INSTRUMENT CONNECTIONS FOR LF. ALIGNMENT
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MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

V20
504G

RECTIFIER

Silvertone Schematic of tuner 54946, Model TT3-X,
and Diagram Chassis 110.700-10 and -40.

vi2 < TUNER
KINESCOPE

Ve vzl Vil ve
save | 8sa7 | eve 128M7

TFN T402
Jd
T390 .
R &
L It
408 ©
Pt »
]
T40! T
G ]
—C 8
Lo ¢
3
AGG
4
1000
-
>—
w000 e—
= g (1]
SWITCH AT
GND. FOR iaHl |
CHANNELS
INPUT CIRCUIT

TUNER NO. 54798
USED ON EARLY
PRODUCTION MODEL S

4.7K

144 -

#

A~

IF 68CS OR 6AGS RF TUBE IS USED,PINS 2 & 7 GROUNDED

RF TUNER NO. 54946, Mcdel TT3-X

AAA )
E i F 45 Al 1
pe 2= = 200V R10 c9
- ce 2.2M 22
Rl
—
P
p—
L4O! r—
R404
15K
TB402
0
IF
PICTURE] SOUND
CARRIER |CARRIEN
2] s625] 597
E’ 3| 6125 [6575
6086 416725 [7.75
S5 7725 (8175
4 3 |s.3 6 [ 8325 (6775
7 [17525 [i975
LeO2
T 8 [181.25 [18575 ,
646 9 [18725 19175
3 4 10 |193.25(19775
1111992520375
12 {20525 [20975)
13]20125 |215 75
L C403
= 1000

NOTE -
ALL CAPAGITORS IN MMF UNMLESS NOTED
ALL CAPACITORS RATED 600% UNLESS NOTED
ALL RESISTORS IN OHMS UNLESS NOTED
ALL VOLTAGES TAKEN WITH [i7 AG LINE
AND NO INCOMING SIGNAL vOLTAGE MEASURED
WITH A DC VACUUM TUBE VOLT METER.CONTRAST
CONTROL AT MINSMUM POSITION

* SOME SETS USE TWO IN SERIES
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Sears, Roebuck snd Co. Schematic Chassis 110.700-10 and 110-700-40.

VT A VEaA A VIO val \AL
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i ¥
A ll
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MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

Sears, Roebuck and Co. Chassis 110.700 continued.

TUBE SOCKET VOLTAGES AS INDICATED ON V.T.V.M.

Tube |Tube PIN NUMBERS
tion | T A
Location | Type 1 2 3 4 5 s 7 s ’
v |ecme —07 04 5.4 0 95 100 0 - -
Vi |sass —07 0 5.4 0 95 100 0 - -
vz e ) 75 0 5 —24 | —a4 0 - -
ve [eaus | °TOA 0 5 0 120 121 0.2 = -
vs |eAus 0oTo Al o 5 0 120 121 02 - —
Ve [eaus | 0TCA 0 52 0 120 121 0.2 — —
[ 1070 A 01O A —10TO A
vi |eaLs 0 0% 0 54 1o 0 0Te —- -
ve |12mH7 1o | 027041 o3 54 0 250 58 13 0
*svs | ecBs —0.2 7 0 54 1o 120 7 — -
0270 A
ve | sAus ay 0 0 54 220 210 0 - —
—40TO A[—10TO A [—3570 4 80TO A
vio |ets 07O Al 1070 5 as 0 44 0 0 —10 X
—10TO A[—10TO A —10TO A
+e2v104 | 6ALS oro oro 4 0 0 0 oTo —- -
eaey108 | 6597 0 — 0 0 0 50 0 5.4 -
v | eve 0 54 220 220 0 0 0 10 -
viz |128H7 % 20 24 0 0 24 5 ofoa |
—04TO A| 16TO A
via | 12807 400 459 2 52 52 95 —21 0 0
vis | sALs +1s —1s 44 0 —02 0 —02 - -
vie |128H7 150 35 15 5 5 00 | —0 15 0
vi7 | 68o¢ 0 0 0 iso | 2TOAl s 55 12 -
vie |ews - - 450 - 275 - - - -

NOTES: A NORMAL VOLTAGE RANGE INDICATED — VALUE DEPENDS UPON SETTING OF CONTROLS.
* 6CB6 USED AS R.F. AMPLIFIER INSTEAD OF 6AG5 ON SOME SETS.
** 6CB6 USED AS FIRST VIDEO AMPLIFIER ON 122" CHASSIS 110.700 ONLY.

'46 *** GALS AND 6SQ7 SUBSTITUTED FOR 6T8 ON SOME 14" CHASSIS AND ALL 19" CHASSIS.
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SentinWMm

MODELS 412, 413, 414, 415, 1U412, 1U413, 1U414 & 1U415
MODELS 421, 422, 1U421 & 1U422

Many other Sentinel television models using 16" and 19"
picture tubes are simllar in circuit to the models covered
on these pages. If you are called to service any of the
models listed below, you will find this material of help.

Similar Sentinel Televislon Models: 416, 420, 420B, 423,
424, 1U416, 1U420, 1U420B, 1U423, and 1U424.

SLOCK DIAGRAM M

MODELS 412, 413, 414, 415,
421 8 422
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" oawr uoouL ATOR (G 69 62 DW= e soump viDEo sws
sounp cammien |2ouno PO ol pyewe fo———ad 213w f— el anawe [PH 7
Tt ant eswe Eashes a 3
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act. ag g 2
5 3
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g 3
G H H
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] (NOTES—Continued from page 149 )
R-114 5 1,50C Ohm resistor added in series wi*h the output side of the focus coil L-17 in "SERIES YE",

Focus Control R-101 rewired across Focus Coil L-17 and resistor R-114 starting with "SERIES YE'",

R-102 was 2,000 Ohms in "SERIES YA thru YD". CHANGED to 1,000 Ohms with a 10,000 Ohm 10 Watt bleeder resistor
connected across the 250 Volt line in "SERIES YE" chassis, The 10,000 Ohm bleeder resistor not used starting with
"SERIES YF".

Focus Coil L-17 was 1,300 Ohms, part number 2E93, in "SERIES YA thru YE'. CHANGED to 3,000 Ohms, part number
2E104 starting with "SERIES YF".

R-114 was 1,500 Ohms in "SERIES YE" only. CHANGED to 3,000 Ohms starting with "SERIES YF",

C-55 not used starting with "SERIES YG'".

R-56 not used starting with "SERIES YG''.

R-55 and R-59 were 100,000 Ohms in “SERIES YA thru YF". CHANGED to 470,000 Ohms starting with "SERIES YG".

C-85 and C-86 added starting with "SERIES YG'".
R-116 and R-117 added starting with "SERIES Y&,
R-118 added in Models 421 & 422 only starting with "SERIES YA",

Pin No. 2 on 12AU7 socket removed from ground and connected to junction of R-106 and R-118 in Models 421 & 422
only starting with "SERIES YA™,

R-89 removed from ground and connected to junction of R-106 and R-118 in Models 42| & 422 only starting with “SERIES '4 ’
YA"




FIL, CHOKE

NOTE: A 6CBb or 8AG5 or 6BCS
is used in the R. F. amplifier and
modulator tube sockets. Always
use the same type tube for re-
placement. Intermixing these
tubes may result in loss in sensi-
tivity caused by the differences in
tube capacities detuning the cir-
cuits and meking it necessary to
realign the R. F. amplifier and
modulator stages by spreading or
squeezing turns on the coils. The
6CB6 cannot be used in the video
I.F. amplifier stages.
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Sentinel W

CIRCUIT USED ON MODELS 412, 413, 414, 415 “SERIES YA, YB, YC" INK STAMPED ON BACK OF CHASSIS

NOTES

C-61 was .02 in SERIES "YA"., CHANGED to .| Mfd starting with SERIES "YB",
R-72 was 22,000 Ohms in SERIES "YA". CHANGED to 10,000 Ohms starting with SERIES "YB".
R-74 was 470,000 Ohms in SERIES "YA", CHANGED to 220,000 Ohms starting with SERIES "YB".
R-79 was | Megohm in SERIES “YA", CHANGED to 500,000 Ohms starting with SERIES "YB",
L-13 or L-14 were used in both 10" and 12" models in SERIES "YA" & "YB".
C-82 500 Mfd not used in SERIES "YA" & "YB'. Added in sets starting with SERIES "YC".
R-48 and ‘R-49 connected as shown by dotted lines used in SERIES "YA" %"'YB". CHANGED to R-109 and R-110 starting with SERIES "YC".
F-1, stancard type fuse, in SERIES "YA™ & “YB". CHANGED to Slo-Blo type in SERIES "YC". ALWAYS REPLACE WITH SLO-BLO TYPE.
C-45 used in "SERIES YA, YB, YC" only.
R-111 added across R-47 starting with “SERIES YD"
L-7 and K-24 replaced with 20E363-10 Video Load Choke Assembly starting with "SERIES YD"
R-29 was 47 Ohms in “SERIES YA, YB, YC". CHANGED to 10 Ohms starting with "SERIES YD". NOT USED in Models 421 & 422.
R-31 was 47 Ohms in "SERIES YA, YB, YC". CHANGED to 100 Ohms starting with "SERIES YD".
R-20 was 680,000 Ohms in "SERIES YA, YB, YC". CHANGED to 330,000 Ohms starting with "SERIES YD".
R-14 was 470,000 Ohms in "SERIES YA, YB, YC". CHANGED to 220,000 Ohms starting with "SERIES YD".
VIDEO L.F. Alignmént frequencies changed starting with “*SERIES YD".
R-106 was 6,000 Ohms in "SERIES YA thru YD". CHANGED to 5.000 Ohms starting with "SERIES YE".
R-36 was 180 Ohms in "SERIES YA thru YD". CHANGED to 270 Ohms starting with "SERIES YE".
R-103 was 30 Ohms in "SERIES YA thru YD, CHANGED to 60 Ohms starting with "SERIES YE".
C-82 was 500 MFD in "SERIES YC & YD". CHANGED to 1.000 MEFD starting with "SERIES YE".
B+ take-off point for audio section moved to variable tap on horizontal centering control starting with "SERIES YE".
(Sec additional notes on page 147)
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Sentlnel Television, continued, APPLIES TO ALL MODELS AND SERIES LETTERS

VOLTAGE TABLE BOTTOM VIEW OF CHASSIS

PICTURE TUBE

|
|
|
\ TO ADJUST HIGH VOLTAGE: TURN DRIVE CONTROL, LOGATED ON
!
1
'.
|

6C4

THE CENTER OF CHASSIS ALONGSIDE OF H.V. SHIELD COMPARTMENT,
UNTIL BRIGHT VERTICAL LINE OR LINES APPEAR ON LEFT HAND SIDE OF
PICTURE. THEN BACK CONTROL OFF TO THE POINT WHERE THEY

JUST DISAPPEAR.

i
\ CAUTION= BACKING DRIVE CONTROL OFF TO FAR MIGHT RESULT IN
\ FOLD OVER ON THE RIGHT HAND SIDE' OF THE PICTURE AND POSSIBLE
\ DAMAGE TO THE 6BQ6 TUBE.
\
\ 6AGS5
\ IsT. I.LE AMP
6K6GT \ 6AG5
VERTICAL \
AMPLIFIER \ R.F. AMPLIFIER
\
360260 \ WARNING
o YO) 0 \ 8E CAREFUL D
2 ..9‘ \ 8.000-10,000 vOLTS / ,77 TN\ Yy
N\ (1 e~ 0
N\ v AL r
N N
\ S~ /
\ ~_ 2u0. LF. AMP. e
\\ QUTPUT
6SMNTCT N s
VER. CSCILLATOR N /
DISCHARGE N 7
678
6AGS SOUND DET.
w4 3n0. I.F. AMP 8 AUDIO AMP.
s 6SN7GT
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OSCILLATOR 6ALS5
0.5 VIDEO
DETECTOR WITH CONTRAST AT MAXIMUM,
‘0" WITH CONTRAST AT MINIMUM.
< 12AU7
6BQ6 ¢ SYNC SEPARATOR 6AU6 %0 G6AUG
”03511_%‘1'_“— NG D.C. RESTORER & YOED SOUND 1r
D .F.
PH PLITTER
ASERSEE E 6.3 AMPLIFIER 3 AMPLIFIER
DO NOT MEASURE VOLTAGES ON THIS TUBE
MEASURE HIGH VOLTAGE AT POINT 'V' N
CIRCUIT. * : NOTE
CATHODES, GRID RETURNS AND HEATERS
OF THE 6X6GT POWER OUTPUT, THE 6T8
SOUND DET. 8 AUDIO AMP, AND THE 6AU6
SOUND I.LE. AMP. ARE ALL 140 VOLTS DC
5U4G ABOVE CHASSIS (SEE WIRING DIAGRAM]
1X THEREFORE ALL DC VOLTAGE READINGS
HiGH VOLZTAGE QOWERRRECTIRIER SHOULD BE TAKEN WITH NEGATIVE
REGTIFIER

TERMINAL OF VOLTMETER ON 140V.
STRING.

THE VOLTAGES ON PINS 85 AND 7 ON THE
6ALS PHASE DETECTOR WILL TEND TO
BECOME EQUAL IN OPPOSITE POLARITY
WITH AN APPLIED SIGNAL.

ALL VOLTAGE READINGS MADE WITH A VACUUM TUBE VOLTMETER.
AC VOLTAGES

DETERMINED BY THE SETTING OF BRIGHTNESS CONTROL.
ALL READINGS UNLESS OTHERWISE SPECIFIED MEASURED WITH NO SIGNAL INPUT.

Joo U U U Ul

HORIZ. HORIZ. FOCUS HORIZ. VERTICAL VERTICAL VERTICAL
' s o CENTERING SIZE HOLD LINEARITY SIZE HOLD

(WIDTH)

VOLTAGE ON PIN No. 5 OF 6BQ6 WILL
VARY WITH DRIVE CONTROL SET$ING.
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TELEVISION RECEIVERS
MODEL 302 - TABLE MODEL CABINET MODEL 303 - CONSOLETTE CABINET

VOLTAGE READINGS: The voltage readings to be obtained at various locations in the receiver have been
indicated on the schematic diagram. These voltages will be very advantageous when ‘‘trouble shooting”’.
Check voltages, tubes, and inspect for damaged or burned parts before attempting to re-align receiver.
All voltages were taken with a 117.5 V. line and with no signal input. The contrast control set at its
maximum clockwise position; the brightness control at 50% rotation and all other controls in normal oper-
ating position. The tuner set for Channel 2. All voltages are positive with respect to ground unless
otherwise indicated.

CENTERING OF PICTURE: The picture may be centered in relationship with the opening in the glass panel

at the face of the receiver, by

The focalizer may then be moved either sidewise or up and down until the

loosening the two hexagon nuts which fasten the focalizer to the plate.

picture is centered. After the

picture is centered these nuts must be again secured to avoid shifting of the focalizer.

~

FREQUENCY CHART
CHANNEL ~ CHANNEL  PICTURE SOUND  RECEIVER
NO. FREQ.MC. CARRIER CARRIER RF. OSC.
M.C. M.C. M.C.
2 54.60 55.25 59.75 81.35
3 60-66 61.25 65.75 87.35
4 66.72 67.25 71.75 93.35
5 76-82 77.25 81.75 103.35
6 82-88 83.25 87.7% 109.35
7 174.180  175.25 179.75  201.35
8 180- 186 181.25 185.75  207.35
<W 9 186- 192 187.25 191.75 213.35
10 192.198 193.25 197.75  219.35
|-. 1" 198- 204 199.25 203.75 225.35
. 12 204-210  205.25  209.75  231.35
'— 9 13 210-216 211.25  215.75  237.35
< O/ IF. FREQ. M.C.
PICTURE CARIER 26.1
(\J SOUND CARRIER 21.6
- SPEAKER PLUG
G~. HORIZONTAL

© [
o @ T\
< [
™ ]

QOcos8

o

4 C95 C96

CQI% @

co2

SCHEMATIC*

TUNER ADJUSTMENTS

omv:—\
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Sonora Models 302 and 303

HIGH

T

* 6AGS
RF, AMP.

RI
100K 1.

300~
ANTENNA

[o]
I
R2
100K

MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

I12AT7
05C: CONV.

L9

wl

C16
Moois
L 3

*
T H
c18
T
Beiasv, d
5
RI3
47K

6ALS
VvIDI T T
£0 DETECTOR 12AU7
VIDEO AMP
~2V.T0-5V.
2
CONTRAST
. CONTROL
R33
SK
<2wT0-5V. R30
Gt el
ool ,25 G
il 5
B 145V, R78 =
22K
RES RE7 R72 R77 c6s
“MAV— AV
e cszl a2k | a2k lc“ 22K 15K .00l
_ooi Foos 02 678
RY oAl MORIZ.PHASE DET,
= = = R73 [RY] U {D10DE SECTION) f
5 g H B D.C,RESTORER ¥26ALS
6SN7GT - & SYNC SEP -2.0v| HORIZ, PHASE DET.
VERT.0SC.40UTPUT o o R79 5
100K
CS,%L s320v. 1 w0 [TU T
Hi
| VERTICAL
56 YOKE
a0
o
VERTICAL
HOLD L5 %,
CONTROL
R60
M

HORIZ, FREQ,
R86

—
56K

<

6SNTGT | 1
HORIZ.0SC. 330
4 5 247y ZIZBV.
470K 1
c
ces ol

.oon

|
---------- -13v.
['A
Toox 7P nor
s T Tov 1SOK
c70 —
= ¥
J. 0 bl -2v
ces 85
= 15K HORIZONTAL
* R8l .00S HOLD
47m CONTROL
(1Y)
50K
5 H B
RS2
15K
270
€734
1OMFC




IMOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

INTERLOCK ON
CABINET BACK

{ l 678
17,5 VOLTS AUDIO AMP,
( (rrionE sEcTION)
AC.LINE

SWITCH ON
UME CONTROL

Sonora Models 302 and 303

6V6GT
AUDIO OUTPUT

T3
SPKR.

RS2
225y, 8%
i
C538 |
'
40MF H
)
LA ALL RESISTANCE VALUES IN OHMS.
10 MFD]1 ) K=(000. M=1000000.
! J :é VOLUME ALL CAPACITY VALUES LESS THAN
‘ 1 ARE IN MFD, AND ALL VALUES ABOVE
1 ARE IN MMFD. UNLESS OTHERWISE
NOTED
ALL VOLTAGE READINGS WITH VACUUM
TUBE VOLTME TER. MAXIMUM
CONTRAST AND CHANNEL 2.
§AU6 #*IN SOME RECEIVERS A 6CBS TUBE IS
SOUND DRIVER USED IN PLACE OF BAGS AS AN R.F. AMP
SEE TUBE LAYOUT ON CABINET FOR
CORRECT LISTING.
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MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
SPARTON TELEVISION SERVICE

SPARTON TELEVISION RECEIVERS

2655160, 2655160L
CHASSIS TYPE 55551608 & 265D160

MODELS

5025, 5026, 5029, 5030, 5035,5036 & 5037 (TABLE)

5076,5077,5076BB, 5077BB, 5079 & 5080 (CONSOLES)
5082,5083,5088 & 5089 (COMBINATIONS)

The clrcult diagram covers the chassis with SS letters between
the numbers. The Chassis 26SD160 (note SD) used in some table
models and all of the combinations 1s almost 1ldentical; one of
the differences being a built-in dipole antenna Instead of a
line cord antenna. Chassis 26SD170, used in Model 5030 and some
of the models carrying numbers in the title, is also very similar.
The comblnations have & separate radio receiver, but use a com-
mon spesaker for the television and radio receivers.

LAX, FOWER OUTPUT
3.SWATTS IN SPEAKER
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SPARTON TELEVISION SCHEMATIC DIAGRAM

CHASSIS TYPE 2655160, 26S5160L & 26551608
USED IN MODELS 5025, 5026, 5076,5077
5029, 5030, 5035, 5036,
5037.5076BB,5C7788B,5079,
5080,5082,5083,5088,5089.

This circuit diagram
covers the Chassis
types stated above.

You will find Chassis
26SD160 and 268D170,
used in combination
sets, very similar.
These sets use a bullt-
in dipole antenna,

and the 26SD170 uses

a l7-inch picture tube,
type 17KP4A.
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SPARTON TELEVISION RECEIVERS

2655160, 26S5160L
CHASSIS TYPE 0351608 2 265D160
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CHASSIS DIAGRAM (BOTTOM VIEW)
VOLTAGE CHART AND ALIGNMENT TEST POINTS

]

135

Unless otherwlse indicated, the voltages shown in the above chassis
dlagram were measured in respect to chassis ground. The line voltage
at 117 volts A.C. Set for no signal on Channel 2. Brightness and
contrast set for maximum (clockwise). Volume snd tone controls set

at maximum counter-clockwise. Other controls set for proper operation.
Measurements made with a vacuum tube voltmeter.




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
MODELS 9120-A, 9120-B, 9120-C, 9120-D, 9120-E & 9120-F

STEWART=WARNER

CHANGE INCORPORATED
IN CHASSIS

e

There is no performance advantage to a chassis containing
this change—circuit revisions are due to short supply of
certain tubes.
1. Tube V12 (Video Amp.) was changed from a type
6AU6 to a type 6AGS.
2. Tube V16 (Keyer A.G.C.) was changed from a type
6AUG to o type 6AGS.
In order for this receiver to operate properly,
V12 and V16 must be the same type tube.

g

There is no performance advantage to a chassis containing
this change—circuit revisions are due to short supply of
certain tubes.

1. Tube V1 (st Sound 1. F. Amp.) was changed from
a type 6AUS to o type 6BH6.

2. Connection point of resistor 70 (82 Ohms) was changed
from pin 7 of tube V1 (1st Sound 1.F. Amp.) to pin 2
of this tube.

3. Connection paint of blue fead from pin 2 of trans
former 68 (1st Sound \.F. tronsformer) was changed
from pin 2 of tube V1 (1st Sound L.F. Amp.) to pin 7
of this tube.

4, Tube V2 (2nd Sound 1.F. Amp.-Limiter) was changed
from a type 6AU6 to a type 6BH6.

5. Connection point of resistar 79 (82 Ohms) was changed
from pin 7 of tube V2 (2nd Sound LF. Amp.Llimiter)
to pin 2 of this tube.

6. Connection point of blue lead from pin 2 of trons.
former 74 (2nd Sound |. F. transformer) was changed
from pin 2 of tube V2 (2nd Sound LF. Amp.-limifer)
to pin 7 of this tube.

In order for this receiver to operate properly,
V1 and V2 must be the same type tube.

st

There is no performance advantage to a chassis containing
this change—circvit revisions are due to short supply of
certain tubes.

1. Tube socket for V26 (Vertical Scanning Output) was
changed from 7 pin miniature to octal base.

2. Tube V26 (Vertical Scanning Output) was changed
from a type 654 to a type 6SN7GT.

3. Connections to tube socket of V26 (Vertical Scanning
Output) were changed to those shown in schematic
ilustrated below.

4. Condenser 353 (.02 Mfd.) was added in parallel
with condenser 327 (.05 Mfd.) as shown in schematic,
illustrated below.

"

6SN76T
VERTICAL
SCANNING OUTPYT

¢
o
<
2]
<
=

VERTICAL
LINEARITY

Models 9121-A & 9121-B incorporate a
record changer and a section for AM-FM

reception.
arrangement,

Outside of the switching
the television section 1s

similar to the models described here.

PRODUCTION CHANGES

The following tabulation furnishes complete details on
changes which occurred during receiver production. The re-
ceivers incorporating these changes are identified by coding
stamped on rear surface of chassis. This coding consists of
one or more letters following the word SERIES, as SERIES B,
SERIES AC, etc., and corresponds to similarly lettered changes
shown below. Chassis incorporate only that change indicated
by letter designation i.e., chassis stamped “SERIES BE” does
not include changes “A” or “C” or D",

The circuit shown on this page applies to “SERIES DEF”

chassis.

oy

This change was incorporated in the chassis to improve
vertical and horizontal sync. stabifity.

1. Resistor 351 (1800 Ohms) was added in plate circuit
of V17B (12AU7) Phase Splitter. The junction of re-
sistor 246 (1800 Ohms) and condenser 247 (1000
Mmfd.) was formerly connected directly to pin 6 of
this tube.

2. Resistor 258 in plate circuit of V19 (6SN7GT) Hori-
zontal Scanning Multivibrator stage was changed from
5600 Ohms to 3900 Ohms.

3. Fuse 343 (1 Amp. 250 Volt) was added between red
and yellow lead of power transformer 291 and chassis
ground.

g

This change was incorporated to decrease tube noise level
and improve picture quality.
1. Resistor 161 in the cathode circvit of V7 was changed
from 82 Ohms to 270 Ohms.
2. Resistor 176 in grid circuit of V9 (6AUS) 3rd LF. Amp.
stage was changed from 4700 Ohms to 8200 Ohms.
3. Resistor 183 in plate circvit of V9 (6AUS) 3rd 1.F. Amp.
stage was changed from 8200 Ohms to 6800 Ohms.
4. Resistor 196 in plate circvit of VI1A (6ALS) Detector
stage was changed from 6800 Ohms to 4700 Ohms.
In oddition the alignment frequency of the Converter Plate
coil and 2nd L.F. coil was changed from 26.3 Mc. to 26.1 Mc.

g

In arder to reduce the “ringing effect” of the horizontal
sweep transformer and defection yoke, which appears as
white (or black) vertical lines on left side of picture screen,
the following change was undertaken.
1. Trap coil 354 was added in series with yoke lead.
2. Condenser 355 (.003 mfd.) was placed in shunt across
coil 354.
3. Resistor 356 (680 Ohms) was placed in shunt across
coil 354.
The following change was made to limit Picture tube beam
current,
1. Connection to pin 10 of tube V15 (16TP4 or 16RP4)
picture tube was changed from the 415 B4 Boost

voltage bus to the 340 B+ bus.
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STEWART-WARNER TELEVISION RECEIVER MODELS
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OSCILLOGRAMS

All oscillogroms taken with ground lead of ‘scope connected
fo receiver chassis (unless otherwise indicated) and with re-
ceiver controls set for normal reception of a station trans-
mitting its standord test pattern.

Number appearing below asterisk specifies setting af horizon-
tal sweep frequency control on ‘scope.

*—This symbol on illustrotion indicates that wave form was ob-
served on a ‘scope whose vertical amplifier had very limited
high frequency respanse (50 to 100 Kc).

**—This symbol indicates that wave form was observed on a
‘scope whose vertical amplifier frequency response was flat
ta within 20% up to 2 Mc.
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9120-A, 9120-B, 9120-C, 91 20-D, 9120-E & 9120-F

AN
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Lettered terminals in il-
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on the circuit diagram.
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Stewart-Warner Models 9120-A, 9120-B, 9120-C, 9120-D, 9120-E, & 9120-F

Information on Alternate Types of Horizontal Sweep Transformers

RESISTANCE MEASUREMENT
Between terminal 1 & 2— 40 Ohms
Between terminal 2 & 3—400 Ohms
Between terminal 5 & 8— 13 Ohms
Between terminal 6 & 8— 6.5 Ohms

508679

RESISTANCE MEASUREMENT
Between terminal 1 & 2— 40 Ohms
Between terminal 2 & 3—400 Ohms
Between terminal 5 & 8— 11 Ohms
Between terminal 6 & 8— 5.5 Ohms

508679

RESISTANCE MEASUREMENT
Between terminal 1 & 2— 40 Chms
Between terminal 2 & 3—400 Ohms
Between terminal 5 & 8— 5 Ohms
Between terminal 6 & 8— 2.5 Ohms

508679

These three types of transformers all carry the same Part No.
and are directly interchangeable.

Connection terminals are numbered to correspond to similarly
numbered terminals shown in the complete circuit diagram

. RESISTANCE MEASUREMENT
T Between terminal 1 & 2—138 Ohms
I Between terminal 2 & 3—420 Ohms

Between terminal 4 & 7— 2.2 Ohms
Between terminal 7 & 5— 7.3 Ohms
Between terminal 5 & 6— 3.8 Ohms

508971

This transformer wos also used in some 9120 series chassis but
is not directly interchangeable with the above illustrated units
unless the sweep circuit is modified as indicated here.

When replacing a 508679 transformer with a 1508971
transformer, or vice versa, the following circuit changes must

be made in addition to noting differences in terminal
connections.

508679 508971

HORIZONTAL SWEEP HORIZONTAL SWEEP

LTEM TRANSFORMER TRANSFORMER

—220,000 Ohms 2 watt
—Low potential side connected to chassis ground.

—Not used. Pin 7 (filament) of V21 1B3GT/8016 connects directly
to filament winding of horizontal sweep transformer.

—.25 mfd. 600 volt

Resistor 267
Condenser 272
Resistor 279

—470,000 Ohms *+10% % watt
—Low potential side connected to cathode (pin 3) of Y20 (6CD6G.)
—3.3 Ohms

Condenser 280 —.1 Mfd. 200 volt

Condenser 281 —Low p ial side cted to plate (pin 5) of V22 (6WAGT). —Low potential side connected to chassis ground.
Resistor 286 —3000 Ohms 2 watt —7500 Ohms 5 watt
Coil 354 —Trap coil —Not used

Condenser 3355 —.003 Mfd. 600 volt —Not used

Resistor 356 —680 Ohms *+10% % watt —Not used

Resistor 357 ~—Not used —39,000 Ohms *=10% 1 watt

162
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Stewart-Warner Models 9120-A, 9120-3B,

Connections for instruments for I.F.

REDUCTION OF INTERCARRIER BUZZ

Slight ‘““dynamic’’ unbalance of the discriminator secondary can em-
phasize intercarrier buzz due to incomplete amplitude modulation re-
jection. Therefore it is vitally important to obtain an accurate setting
of the discriminator secondary slug under actual reception conditions.

Disconnect all instruments and then connect an antenna to the receiver
to obtain program reception from a local station. If intercarrier buzz
is prominent, a slight readjustment of the discriminator secondary
slug (#1) should be made to obtain the ‘’dip” point for the buzzing
sound. Note that program sound will be clear and free from distortion
at this point. Buzz should now be at an acceptable minimum if station
transmission is not at fault.

STANDARD

SIGNAL GEN.
{SUPPLIES o
MARKER SIGNAL),
¥

GROUND
TUNER FRAME

R F. TUNER UNIT
SWEEP 330
GENERATOR E‘:? ‘ 5;‘ \\\\ \

GROUNC TC
TUNER FRAME TERMINAL FOR st SWITCH CONTACT.

THIS CORRESPONDS TO POINT "Q" ON
CIRCUIT DIAGRAM.

FIG. 4

Generator Connections
for IF Channel Alignment

LT

9120-C, 9120-D, 9120-E, & 9120~F
alignment, and trimmer location.

Detailed information in table form
sn I,F. alignment is given on the
next page. Some pointers on sound,
R.F., and oscillator alignment can
be gathered from this page.

USE 10,000 OHM ISOLATING
RESISTOR N SERIES WITH
METER AND OSCILLOSCOPE PROBES. \

*yBALS 13
-1 CHAL

° ¢
v

GROUND TO
RECEIVER CHASSIS

PLACE 1000 MMFD. CONDENSER ¢
ACROSS 'SCOPE TERMINALS __I | CEENEHEEA
AS AN R.F. FWTER. — le
-8

GROUND TO
RECEIVER CHASSIS

FIG. §

VIVM and Oscilloscope Connections
for IF Channel Alignment

MIXER GRID OSCILLATOR
TRIMMER TRIMMER

616 ) DISCRIMINATOR

. o/ SECONDARY
. R.F. AMP
V —r < o
(@G— PLATE TRIMMER B e

| 6AG5 OR
B80S OR scssj SEE CHART FOR
| 5 - CORRECT FREQ.

RF AMP. 224
GRID TRIMMjR MC.
(o
&)
90— FCENOD
235 1 BAUG 45
MC. (i EAUE 9 ’saus ) MC.
23 5 24 75

SEE CHART FOR
CORRECT FREQ.

WIDTH CONTROL .
located in hlgh—-o]
voltage compartment.

1180

I SOUND
DISCRIMINATOR
PRIMARY
45 MC.
@ R.F.
,i - TUNER UNIT
TYT
@
4ga
45
&
«=®
45
MC.
AGC CONNECTION POINT
Connect negative terminal of 3 volt
battery to this point tor LE and R.F
alignment: positive battery terminal
connects to recetver chassis.
HORIZ. HORIZ.
DRIVE LINEARITY

TOP VIEW OF CHASSIS
FIG. 13

BOTTOM VIEW OF CHASSIS

FIG. 14 '63
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Stewart-Warner Models 9120-A, 9120-B, 9120-C, 9120-D, 9120-E, 9120-F
IF CHANNEL ALIGNMENT PROCEDURE

A special aligning tool designed to fit the stems on adjustable
cores of the IF and Trap coils (see points 8, 9, 10, 11 and 12 in
Fig. 13) is avaiiable and may be obiained from Stewart-Warner by
requesting IF Alignment Tool #507479.

Turn receiver Channel Selector to television channel #12 and short
antenna terminals together with a jumper wire.

. Connect a 3 volt battery to the receiver AGC system so that nega-
tive terminal of battery connects to the AGC line and positive terminal
of battery connects to receiver chassis. See Fig. 14 for convenient
point of connection,

It the IF channel is badly misaligned and two or more immediately
adjoining IF stages are tuned to the same frequency, oscillation may
occur. Such oscillation shows up as a voltage across the video

detector load resistor, symbol 196, and is indicated by the VIVM
that is connected to this point during alignment. It should be noted
that voltage due to IF oscillation is unatfected by strength of signal
from the generator.

Where IF oscillation is encountered, it is generally possible to correct
the condition by detuning the IF cois in different directions. If that
does not have the desired effect, increase fixed bias on AGC line by
using a 4'2 voit battery instead of the 3 volt battery referred to in
instruction #4. After stopping the oscillation in this manner it will
then be possible to align all IF stages using the following procedure.
however, the AGC bias battery must be changed back to 3 volts when
using the oscilloscope to observe band pass characteristics. Once all
stages have been aligned using the 412 volt bias, the IF channel
should be stable with reduced bias.

STANDARD SIGNAL
GENERATOR Dz (i iRie)) TYPE OF ADJUST-
VIVM OSCILLOSCOPE |[MISCELLANEOUS | TRIMMER MENT AND OUTPUT
CONNEC- CONNEC- CONNECTIONS |CONNECTIONS | INSTRUCTIONS OR SLUG
FREQUENCY FREQ INDICATION
TIONS TIONS *
Use a 330 ‘
Mmif. iso- Cof]nex Adjust for maximum
lating con- late reading on VTVM.
denser and P
C ] connect i¢:ls coil
onn as shown in
shown in | 26.3 MC. |Fig> 4 but | ——— | Comngct.as ghown Not used.
Fig. 4. keep power
26 I“M C. swite
'“ . d'murnhexg &g: 8 Adjust for maximum
E’ step. 2nd LF. reading on VIVM.
Same as Same as Same as Adjust for maximum
above. 24.75 MC. | “above. — above. Not used. —_— “ 19}‘ reading on VIVM.
10 Adjust for maximum
s — Sam 1st LF reading on VTVM.
me as e as sl
amest |205 MC. | STt | e Not used. N
11 Adjust for maximum
ard LF. reading on VTVM.
Same as 292.4 MC Same a8 | e Same as — # 12 Adjust for minimum
above. . | “above. above. Not used. Ist IF Trap | reading on VIVM.
o
The IF band pass characteristic now
displayed on the ‘scope should be
compared with the curve shown in
Fig. 6. If top of curve is not prop-
erly shaped, make a slight readjust-
IMPORTANT: ment of slug #9. Should that adjust-
1. Adjust output ment fail to yield the desired resulit,
attenuator on |then note whether the curve has a
sweep generator peak on the high or low frequency
s0 that reading side. Slugs 37 and #8 control high
on VIVM is ap- frequency response (26.3 Mc.) and
proximately one slugs #10 and #11 atfect the low
With con- volt. frequency response (23.5 Mc.); by
nections o k 9, ‘:h'm}?uh h g il; the set-
made a8 ngs o e high or low frequency
shown in 2 os:' ::;;:i::da:l:f slugs, it will be possible to obtain
Fig u:; turn nal generator 8o correct band pass curve.
Same as on gen- | 98 MC. that marker sig- FREQUENC
. |26.75 MC.| erator and . Same as Connect_as X Y
above. set controls _s‘_w?p;:q above, shown in Fig. 5. ::.:1( d&? ?N dls 22 24 26 28 Ms.
for opera- | = C. on the oscillo- Q’ t
tionas spec- scope. 20 P 40%
jtied in
next col- 3. Be sure that a 40 —L
umn. 3 volt bat:iory 26.75
is connected to 60 d .
AGC line as &
specified in In. 80
struction #3 at
the head of this | 100 I.F.
:h:::.“lz; n?l use FIG. 6. RESPONSE
of on
other voltage. ¥ ° CURVE
The 26.75 Mc. picture IF carrier mark-
er should now appear at the 409,
amplitude position on side of the
band pass characteristic (see Fig. 6).
If position of the marker appears too
high or too low, slight readjustment
of slugs #7, 8 and 9 is required.
Adjust the vertical gain control on
- . the :;copo in oird;r to magnify the
Same as e as e as Same as sound portion of the response curve.
Same as 22'25 Mc_ s:‘:":' above. above. above. above. The 22,25 Mc. sound IF carrier mark-
abovae. er should app at the position indi-
cated in Fig. 6. If the position of the
sound marker is incorrect, readjust
Trap Coil #12.
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STROMBERG-CARLSON

116 SERIES
TELEVISION RECEIVER

116C

16T

116RP

The circult diagram on pages 168 and 169 covers receivers 116C and
116T. The 116RP is almost identical to these except for the switch
arrangement for a separate AM-FM radio and phono player. The 17-
Series television receivers (17, 17RP, and 17RP2) are identical to
the 116-Series, but use 17-inch picture tubes. Materisl on changes
made in various production runs 1is included on page 170.

Alignment of the “Quadruple”.

1.

Set the contrast control at the maximum contrast
position.

Apply an external of approximately —3V D.C.
to the AGC line at the junction of R-119, 100
ohms, R-73, 27,000 ohms, and C-7, 10 MF.

Connect the oscilloscope to the grid of the video
amplifier, pin 4 of V-8 (6AC7). The lead used
for this connection should be a low capacity type
shielded cable. A 47,000 ohm isolating resistor
at the input end of the cable is advisable to mini-
mize disturbances caused by L.F. energy pickup
on the cable. Failure to observe this precaution
may result in incorrect alignment of the receiver.

Connect the output of the sweep generator to
the grid of the 1st I.F. amplifier V-12 (6BH6] thru
the network shown below.

INPUT a7 -0 E OUTPUT
1000 MMF
CARBON

10 N

The 47 ohm and 10 ohm resistor network is
recommended to give proper terminaton to the
generator output cable and also to provide a
low grid to ground impedance to minimize feed-
back from other receiver circuits.

Adjust the gain of the scope and the signal input
to produce a 2 volt peak to peak output on the
oscilloscope screen. This level of output should
be maintained throughout the alignment pro-
cedure by re-adjusting the bias and/or the input.

6. Adjust the 21.9 mc. trap L-2 so that the 21.9
marker is coincident with the valley of the trap as
shown in Fig. 1.

7. The 21 mc. L-5 trap may then be adjusted (with-
out using a marker) to give the response curve
the approximate shape as shown in Fig. 1. The
response between the 21.9 mc. and 21 mc. should
be kept at a minimum.

8. The tuning slugs are identified in accordance with

their approximate frequency settings as follows:

No. 1 — 1st L.F. Plate coil, T-9 hi-hi frequency.
No. 2 — 2nd I.F. Plate coil, T-10 hi-lo frequency.
No. 3 — 3rd L.F. Plate coil, T-11 lo-lo frequency.
No. 4 — 4th L.F. Plate coil, T-12 lo-hi frequency.

Maintaining these relative frequency positions,
the slugs should be set to produce a curve ap-
proximately as shown below with 26.4 mc. and
22.7 mc. markers at the 70% response.

BEEED | €@EED

/
:

L4
X
=

®
(=}
o~

FIG. 1

Alignment of the Double-Tuned Stage.

1.

The band switch is turned to the Lo Band position
and the external bias is still applied to the AGC

165
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116-SERIES TUBE LOCATION AND TRIMMER CHART

2. The output from the sweep generator is coupled
into the plate of the Lo Band converter tube
V-17, 6J6, by means of the special tube shield.
This special shield is constructed by cutting tube
shield SC No. 151036 in two, 3%’ from the base.
Separate the two pieces by %’ and secure by
soldering 4-1 meg. ohm 145 watt carbon resistors
to each part as shown below.

TUBE SHIELD
S.C. PART NO 151036

LEADS

4-1 MEGOHM
RESISTORS

5} v-19 |
6CB6 @
o
c-10l V-2
c97 ¢7
*@| ( enms
L-27@ @30 V-2t
29
ISTIF KINESCOPE TUBE
L-za L~26 16GP4
V-1 |6$P4
© v-18 ' 16TP4
6BCS 5 6BHE I6KP4
°
.02 2NDIF.
@9 ee®
L9@ @L20L24Q o
-|I
IR0 F VERT
e ouTRUT
V)
SAUS o2
1.2
nomz PHASE W1F VIDEO
DET SPUITTER DET.
le 15
6AC7 VERT, sweee SER]
”°R'z 8 SYNC. AMP RIS
HoRlZ, G40
SWEEP .
c. )
HORIZ.
amp
v-14
RATIO DET,
6T8 }AUDIO AMP
FUSE
4
TRANS
RECT. REOT, AUDIO
DAMPER RECTIFIER QIS
o HORIZ HORIZ VERT. VERT. FOCUS
PHONO LN, SIZE LN, SIZE CONTROL
JACK
L-6 -1 R-45 R-53 R-30
REAR

3. Adjust the primary L-26 and secondary T-8 of the
double-tuned pair until the 26.4 mc. and 22.7
mc. markers are at 50% response as shown in
Fig. 2.

4, It may be necessary to make slight adjustments
on the “Quadruple’’ in order to achieve the de-
sired response, but caution should be exercised
to prevent complete mis-alignment.

FIG. 2




Sound I.F. Alignment.
1. Apply an unmodulated 4.5 mc. signal to the grid
of tke video amplifier, pin 1 of V-9 (6ALS5).

1000
MMF

lNPUI_l

IN-34 1000

OUTPUT

1000 MMF
1000 MMF
10000 N

MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

2. Adjust T-5, L-7, and the primary of the ratio de-
tector transformer T-6 for maximum AGC voltage.
This voltage is measured across the 5.0 MF elec-
trolytic capacitor C-56 in the ratio detector diode
circuit.

3. Adjust the secondary of the ratio detector trans-
former for zero voltage from the junction of R-79,
22K and R-80, 22K to the junction of C-58, .047
MF and R-78, 18K. This voltage in adjustment
should pass thru zero between positive and nega-
tive swings on the VTVM,

The following photographs were taken from a Du Mont 208-B Oscilloscope, and were taken on a

standard receiver, adjusted to give a normal picture.

S FIG. 3

Cathode of video detector (pin 1 of
V-9-A, 6AL5} 50 volts peak-
to-peak—60 cps.

i

FIG. 4

Grid of Kinescope (pin 2 of V-51 40
volts peak-to-peak—60 cps.

ST FIG. 5

Plate of sync clipper Ipin 1 of V-7-B,
12AU7) 12 volts peak-to-
peak—60 cps.

S FIG. 6

Plate of sync amplifier (pin 6 of
V-22-B, 12AU7) 20 volts peak-

to-peak—60 cps.

S FIG. 7

Plate of sync splitter (pin 6 of V-7-A,
12AU7} 20 volts peak-teo-
peak—60 cps.

S FIG. 8

Cathode of sync splitter (pin 8 of
V-7-A, 12AU7} 20 volts peak-

to-peak—60 cps.

b FIG, 9

Plate and cathode of horizontal phase
detector (pin 1 or 2 of V-6, 6AlS)
13 volts peak-to-peak—15,750 cps.

SR FIG, 10

Grid of horizontal sweep oscillator
{pin 1 of V-2, 65N7-GT) 43 volts
peak-to-peak—15,750 cps.

RS FIG. 11

Plate of horizontal sweep osciliator
{pin 2 of V-2, 65N7-GT} 80 volts
peak-to-peak—15,750 cps.

SRSl FIG. 12

Plate of AGC {pin 5 of V-24, 6AU6)
160 volts peak-to-peak—15,750 cps.

RO FIG. 13

Grid of vertical sweep oscillator {pin 2
of V-22-A, 12AU7} 150 volts peak-
to-peak—60 cps.

3 FIG. 14

Plate of vertical sweep oscillator (pin
1 of V-22-A, 12AU7} 85 volts
peak-to-peak—60 cps.

0006666
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Horizontal Phase Detector Circuit Modificatlions.

Coil T13 has been removed. R-113 1is not used,
and direct connection is made across. C50 has
one side connected to Hor. Yoke that went to

T13 before. (47 and C51 is series replaced by

a single ,068 mfd. capacitor. This capacitor
connects to ground through a 33-ohm resistor.
The feed connection to the No. 1 and 2 pins of
6ALS Phase Detector now connects to the Jjunction
of the .068 mfd. capacitor and 33-chm resistor.
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MODEL 116 and 17 SERIES RECEIVERS — 6SN7GT
Tube Type Substitutions for 12AU7 Type.

Chassis af recent production have been fitted with octal sackets to
employ 6SN7GT tubes in the three positions where 12AU7 tubes
were previausly used.

Specifically, these three positions are the (1) V7-DC Restorer and
Sync Clipper Stage, (2) the V22-Sync Clipper and Verlical Sweep
Oscillator Stage, and ' {(3) the V1-Verlical Sweep Output Stage.
No circuit modificati were required to ac date the 6SN7GT
tubes in these positions except the necessary wiring revisions to
the correct terminals of the octol sockets.

MODEL 17 SERIES RECEIVERS — Resistor Deletions.

The following resistors have been deleted in chossis of current
production:

1. R37, the 4.7-megohm resistor in the V6, 6AL5, Horizontal
Phase Detector Circuit has been removed.

2. R69, the 1000-ohm resistor in series with the screen supply to
the kinescope tube has been removed.

3. R18, the 120-ohm resistor in the grid circuit of the V8, Video
Amplifier, hos been removed.

MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
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MODEL 116 AND 17 SERIES RECEIVERS — Picture
Blooming.

To reduce “picture blooming’ when the brightness control is ad-
vanced, a 100,000-ohm, ¥, -watt resistor can be inserted in series
with the picture tube cathode lead, at the tap arm of the bright-
ness potentiometer R19-B. This modification is being made in
current production of these receivers and the R72, 18,000-ohm

istor is being d so that the end of the potentiometer
now connects directly to ground.

MODEL 16 AND 116 RECEIVERS — Increased Fre-
quency Stability of the Horizontal Sweep Oscillator.

The R59 Resistor in series with the B plus supply lead to the No. 5
pin of the 6SN7GT (V2) Horizontal Sweep Oscillator Tube has
been increosed from 2200-ohm, 1-watt value to 8200-ohm, 1-watt
value (SC Part No. 37200). This increased value lowers the
voltage on the No. 5 pin obout 50-75 volts with increased sta-
bility of this oscillator section. Also, 8200-ochm, 2-watt resistors
{SC Part No. 149054) or 10,000-ohm, 2-watt resistors {SC Par
No. 149276) are permissible substitutions in this position.

MODEL 16, 117, and 17 SERIES RECEIVERS —
Horizontal Picture Pulling or Kinking.

Recent field reports suggest that horizontal picture pulling, picture
kinking, and critical action of the horizontol hold control can often
be corrected by replacing the 6AH6 tube in the 4th LF. stage.
Other than these symptoms, the operation of the foulty 6AHS
tubes appears normal.

12ART
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o 74 ;1.!
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(313
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S- CONTRAST AND BRIGHTNESS CONTROLS SET AT MINIMUM, ANTENNA DISCONNECTED.

AnpAs
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Senes 600 & 900

Circuit diagram 1s on page 178. Several different tuners have
been used with these sets. The circuits of these tuners may be
found in the description of other sets.
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TRAV-LER RADIO CORPORATION

Models 12L50, 14B50, 1450, 16G50, 16R50, 16R70, 16T50, and 19A50.

The alignment information presented applies to all of these models.
The schematic diasgram shows Models 16R50 and 16T50. Model 16R70 is
exactly the same except it also has a A.M. tuner and phonograph.

The other models may use other size picture tubes and differ only
in the output sections to a minor degree. This material, therefore,
may be used by the serviceman for all these rnodels.

CHASSIS REMOVAL FOR SERVICE ADJUSTMENTS.

1.
2.

oUvd W

Disconnect the cabinet antenna or outside antenna leads from the cabinet antenna terminals.

Remove rear cabinet cover. Note that the line cord inter-lock connector is part of the rear cover and dis-
connects power to the chassis when this cover is removed. A substitute line cord must be provided if the
set must be turned on for service adjustments.

Disconnect the five connectors supplying power to the deflection yoks, focus coil, picture tube base con-
nector, second anode, and speaker.

Remove the wood screws holding the antenna terminal strip bracket to the cabinet.

Remove the two front panel control knobs.

Remove four chassis bolts holding chassis to cabinet and slide chassis out rear of cabinet.

Caution:—When reinstalling the chassis in the cabinet, remove the metal front trim panel first. Reinstall
the panel and line up the chassis however, before replacing the chassis bolts.

ALIGNMENT INSTRUCTIONS

Check other possible caquses carefully before considering realignment. The following adjustments rarely re-

quire attention and alignment should not be attempted unless

the circuits are definitely known to be out of

adjustment and suitable equipment is available to make these adjustments.

Refer to Fig 10. for location of alignment adjustments. Refer to Fig. 11. or the schematics for location of the test
points indicated by the circled letters in the following chart.

PRESETTING IF AMP. COILS TO FREQUENCY

Connect the negative lead of a 3-volt battery at point (B) shown on the voltage chart or schematic diagram; connect the positive lead
to the chassis. Couple the signal generator to the Ist IF grid ceil (L-13A) as shown in Fig. 4. Set the receiver for channel 10 to avoid
local oscillator effects.

SIGNAL SIGNAL
DUMMY GENERATOR | GENERATOR CHANNEL CONNECT ADJUST REMARKS
ANTENNA COUPLING FREQUENCY VIVM
Direct To 1st IF grid 22.9 Mc, 10 DC probe to L-13A Adjust for max. voltage.
coil (L-13R) {(Unmod.) point (A). Set signal generator for approx.
See Fig. 4 Common to 2 V. DC at VIVM.
chassis.
24.4 Mc - " L-13B "
26.4 Mc ” " L13C "
” 23 Mc ” " 113D -
25.9 Mc z = L13E " i

CAUTION—Setting the IF amplifier coils to frequency as described above does not completely align the IF amplifier stages. The over-

all response must be checked and adjusted as described below, to complete the alignment.

TO SIGNAL GENERATOR TO TEST TO DC PROBE
POINT OF VTVM
CLIP GROUND HI R
TO FLANGE NOTE=- J— \'\ 1000 MMF. 100.000 ?
OF TUNER ; GROUND END oo R JO RECEIVER -
HOUSING OF PICK-UP L ANT. TERMINALS IN34
COLL IS NEAR- / oR'DaoAL ~

{il EST LF COIL. SIONAL GENERATOR
22.0mc|_,. UT CABLE.
IF CcolL 15 TURN COIL R+1S0 OHM LESS ONE HALF THE TO CHASSIS COMMON

APPROX.3/8DIA. OUTPUT IMPEDANCE OF SIGNAL
GENERATOR
FIG. 4. Coupling Detail For FIG. 5. Dummy Antenna Detail FIG. 8. Diode Detector Detail ' ’ 3
IF Alignment
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Trav-ler Models 12L50, 14B50, 14C50, 16G50, 16R50, 16R70, 16T50, 19450

OVERALL IF AMP. RESPONSE CHECK

Connect the synchronized sweep voltage from the sweep signal generator to the horizontal

input of the oscilloscope for horizontal

deflection.
SWEEP SWEEP MARKER
DUMMY A GENERATOR |GENERATOR | GENERATOR | CHANNEL CONNECT | ADJUST REMARKS
ANTENNA | COUPLING |FREQUENCY | FREQUENCY SCOPE .
Direct To 1st IF 24 Mc 21.75 Mc 10 Vertical Check for response curve similar to Fig.
grid coil (10 Mc 26.25 Mc amplifier 7 with markers as shown. It is generally
(L-13A). sweep) to point (&) necessary to retouch settings of L-13A
See Fig. 4. Common to thru E for proper responie. The dip or
chassis. valley between peaks should not exceed
30%. Note that the adjustment of L-13A
balances up the peaks of the curve
while the remaining adjustments shape
the skirts of the curve.
SOUND IF AMP ALIGNMENT USING AM SIGNAL GENERATOR AND VITVM
SIGNAL SIGNAL
DUMMY GENERATOR | GENERATOR CHANNEL CONNECT ADJUST REMARKS
ANTENNA COUPLING FREQUENCY VIVM
Direct High side to 4.5 Mc Any channel DCprobeto |L-16A and top | Adjust for max. voltage at VTVM.
point (A). (Unmod.) unused point (C). and bottom
Low side to locally. Common to adjustments of
chassis. chassis, L-17.
DC probe to Adjust top Adjust for zero voltage. A positive
- " " " point (E). slug of L-17. | and negative reading will be obtained
Common to on either side of the correct setting.
chassis.

CHECK ON SOUND IF AMP ALIGNMENT USING FM SIGNAL GENERATOR AND OSCILLOSCOPE

Connect the synchronized sweep voltage from the signal generator to the horizontal input of the oscilloscope for horizontal deflection.

SWEEP SWEEP MARKER
DUMMY |GENERATOR | GENERATOR | GENERATOR | CHANNEL | CONNECT |ADJUST REMARKS
ANTENNA | COUPLING |FREQUENCY | FREQUENCY SCOPE
Direct High side to 4.5 Mc 4.45 Mc Any Vertical L17 Touch up the adjustments of L-17 main-
point (A). (500 Kc 4.5 Mc channel amplifier taining max. amplitude while adjusting
Low side to sweep) 4.55 Mc unused input to for max. steepness and straightness of
chassis. locally. point (E). the slope. See Fig. 8. Note that the 4.5
Common to Mc marker pip tends to disappear as the
chassis. correct setting of the top adjustment of
L-17 is reached.
4.5 MC TRAP ADJUSTMENT
SIGNAL SIGNAL
DUMMY GENERATOR | GENERATOR CHANNEL CONNECT ADJUST REMARKS
ANTENNA COUPLING FREQUENCY VIVM
Direct High side to 4.5 Mc Any channel AC probe to L-16B Adjust for minimum voltage. A crys-
point (A). (Unmod.) unused cathode of tal detector shown in Fig. 6 may be
Low side to locally. picture tube. used with the VITVM in place of a
chasis, (Pin 11.) commercial AC probe if desired.
Common to
chassis.

FIG. 8.

MARKER




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

Trav-ler Models 12L.50, 14B50, 14050, 16G50, 16R50, 16R70, 16T50, 19A50
Alignment Information Continued
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[RAV-LER TELEVISION SCHEMATIC DIAC
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\M - MODELS 16R500or 16T50 TREV-LER

PICTURE

.mmm 1C36
1 "S'AJ. TI50%

FEC-23C
SOUF 150V D.C.

197

L-17
C-43
W2vT11 r Lo
R55  12AU72 SRRQ
A
R6 Lv Tary k:'45 J
6600 Cc47 OIUF
- 3 o A53HE
Cas ) wT
885 &5 a5z (
Yov R-56 Li6A 4?0 g
] OSUF 68K
55[C54 neo /
\ -
\ 7 T TRsa
VERTICAL @
YOWE C-45
et
. .OlUF
3 BLOCKING | GBEILLATOR gagh 53‘-83
VT-16 vI-2 3 - 2
vg:;;c:sl.mw“gur 2y A TaansFoRmer 79 R8O R BIA 12AU72
VERTICAL ' e 8200 | 8200 | 22K
LINEARITY A 1C87B | C-87C
. I C-8. ‘Lg.&im—'rmg_as $ RB52
1c80 R74 . 6800 3 15K 3
> Tasur LAl 3 o
. Srod 6 VG:30 1 !
- A A C-89L R 84
<% veRTICAL 060 T 3900
Fw;ur
u R-75
1 L,,'N\
):.n o U TRANSFORMER 3 ) 2200 77 )
@: 6C 850 . o 3[R R-78
1 HORIZONTAL VT8 %
N7 INeARITY CONTROL ek ’R‘-QG ) C-:I7. ) 6SNTGT C-86 <[]
7;1. 100 | o2uf M o
AL L Ros 4Ro4 sedi A 5
oelcr6gRo7 M 34T QEOK ety i |
s ?8" ”‘noozw - —  r—— :tg. ‘53'
" . » u
(] T 660 TC. LLd ;‘ =+ h c8s) L8
8200 , VC3I R9I 00
o 5% o W i leso
tos HORZONTAL [Four
< & =C -
17_(5‘- n R0 R-106 I-Cuz?' R89
: L 15 8850
530
INLESS MODELS I6R50 OR I6TS50

110-125V. 60 CYCLES A.C.ONLY
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Trav-ler Television
Models 12L50, etc.
(continued)
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NOTES=

). LINE VOLTAGE—IWV AC.
ALL VOLTAGES MEASURED TO' CHASSIS
« AND DC UNLESS OTHERWISE SPECFIED.
3WH[RE CIRCUIT VOLTAGE CHANGES Ing
TUNER ASSEMBLY WNEN SWITCH
ROM LOW R, NGE NNEL S TO GH
RANGE CHANNELS 7wo READING ARE

HOWN_ AS OW/ HIGH
4:%‘%‘865 TAKEN WITH CONTROLS SET.

PICTURE -MAX. CLOCKWISE
VOLUME-MAX COUNTER -CLOCKWISE
BRIGHTNESS ~ CENTERED

HOLD CONTROLS - CENTERED
v:n'r LINEAR= CENTERED

MEIGHT ~ CENTanD

FOCUS~ CENTERED

USE THIS SOCKET
DETAL FOR 12130

FIG. 11. Voltage Chart




CHASSIS ASSEMBLY V-21173:

V-2158-3A 1-F CHASSIS
V-2162-4 SWEEP CHASSIS
V-2163 AM/FM TUNER CHASSIS

Centering—Centering is accomplished by
varying the position of the magnetic ring
that is located between the plates of the
focalizer. This adjustment is performed by
moving the centering lever horizontally and
vertically until the picture is centered and
there are no "neck shadows" on the face of the
CHT. If "neck shadows" are difficult to
eliminate, make certain that the neck of the

FM DIPOLE AM PHONO
A~

MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
u/cdingkouu &clric Corporalion

MODELS
H-633C17

(MAHOGANY)

AND
H-634C17

(BLOND)

Model H-638K20 (Chassis Assembly V-2178) and Model H-643Kl6 (Chassis
Assembly V-2179) are almost the same as the models covered by this
material, but do not have AM/FM tuners.

CRT is centered in the focalizer. To do this,
remove the focalizer from the mounting
bracket, and adjust the length of the stabi-
lizer strap which extends from the CRT strap
to the superstructure for true centering.
Then replace the focalizer.

Focus—Focusing is accomplished by adjust-
ing the threaded slug that is located in the
upper right quadrant of the focalizer. A non-
magnetic screwdriver is required for the ad-
justment.

@® nNo. a4
PILOT LAMP—O&

PICTURE A N
OF:;‘N\

VOLUME

AM-FM

ruumc\—‘

Pnoqu:i

FM-TV

300w CABINET
e | roop
5

O @ e A0
2 3 5

X
0

FM__RF__ADJS

r ’.i.n?%’" " am
6BES .
ot > 7 “c244

ceaz 0243 2
&)

9

L201 Lz02 1203 _z201
| FM 05C. ADY.

(o) N

|
) o
(PRESET )

' AM OSC. TRIM

=

@ NnO. 44
PILOT LAMP =
~ A" AM ANT. TRIM.

BOTTOM VIEW OF GANG

FIG. 4—V-2163-1 CHASSIS ADJUSTMENTS AND
DRIVE STRINGING

T203 ADJ.

T202 ADJ.

Iy

N

CHASSIS
GROUND

— COPPLR BRAID
{SIGNAL INPUT)

INSULATION BETWEEN

SPRING BRAID AND SHIELD

1ST aM IF "B"AM 0SC IST FMIF 2NDFM IF  2NDaM (F
1201 ADY.
2 MIXER - 0SC
TUBE SHIELD FLARED GOPPER BRAID
12AT7 '6BAG.
AM F

i : 7 FIG. 2—COUPLING SIGNAL
3 -|] GENERATOR TO TV MIXER TUBE
A
{ i
N <
A Hl &
5 X D 1204 ADJ.

OSCILLOSCOPE

——=—= TO SWEEP

‘I_— GENERATOR

VIDEO TEST
TERMINAL

FIG. 3-——O0SCILLOSCOPE CONNECTIONS
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Westinghouse Electric Models H-633C17 and H-634C17 Alignment Procedure

AM RADIO SECTION

Set the selector switch to the "AM" position.
Connect an output meter across the speaker voice coil.

While making the following adjustments, keep the volume control set for maximum output,

the tone control set for maximum treble, and the signal generator output attenuated to avoid
AVC action.

Connect Signal Sig. Gen. Radio Dial Adjust for Max.
Step Generator to = Freq. Setting Output —
1. Stator of AM ant. section 455 ke. minimum Primary and secondary of
(C239A) of tuning gang through| amplitude capacity | T201 and 1204
a 0.1 mtd capacitor modulated

Note: If the I-F transtormers are badly mis-aligned, it may be necessary to connect the
signal generator through a 0.1 mfd capacitor to the control grid of the 6BA6 I-F amp.
and adjust the pri. and sec. of T204 for maximum output betore attempting step 1.

2. Same as step 1 1615 ke. minimum AM osc. trimmer
amplitude capacity
modulated
3. Radiated signal (no actual 1400 ke. tune tor | AM ant. trimmer (rock-in
connection) amplitude maximum adjustment)
modulated signal

FM RADIO SECTION

If AM adjustments are required, do not align the FM circuits until the AM
adjustments have been completed.

Connect Signal Sig. Gen. Radio Dial Adjust —
Step Generator to — Fregq. Setting
1. Set the selector switch to the "IV" position.
2. Connect a VIWM between points "A" and "C" (shown on Fig. 8).
38 Video test terminal 4.5 me. | _____. L207 and pri: of T205 for
unmodulated ‘ max.
4. Connect VIW between points "A" and "B" (shown on Fig. 8) with common lead to point
"B".
5. Same as step 3 4.5me. | ______ Sec. of T205 for zero volt-
unmodulated age
6. Set the selector switch to the "FM" position, and re-connect the VIVM between points
"A" and "C".
1. Ungrounded tube shield placed| 4.5 mc. _maximum Pri. and sec. of T202 and
on 12AT7 FM osc-mixer tube|unmodulated | inductance | T203 for max. voltage
8. Ant. terminal #3 through a 300 98 mc. 98 mc. MM osc. slug (Z201) for maxi-
ohm non-inductive resistor{unmodulated mum voltage
9. Same as step 8 90 mc. tune for C242, (243, and C244 for max.
unmodulated | max. sig. voltage (rock-in)
10. Same as step 8 105 mec. tune for L201, L202, L203 for max.
unmodulated | max. sig. voltage (rock-in)

TV SOUND SECTION

The TV sound and ratio detector alignment are accomplished by performing steps 1 through

'ao 5 of the FM RADIO SECTION.
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Westinghouse Electric Models H-633C17 and H-634C1l7 Allgnment Continued

TV COMMON I-F SECTION

Remove the 6AK5 RF amplifier tube from its socket, and turn the
channel selector to channel 13.

Connect the oscilloscope to the video test terminal through the de-
coupling network shown in Fig. 3.

Adjust the sweep generator for a center frequency of 44 mc. with al0
mc. sweep deviation, and couple the marker generator to the sweep gen-

erator.
Connect Sweep Connect
Step| and Marker Marker Use Detuning Adjust—
Generators to— Clip to-—
1. 3rd I-F amp. | Check for equal re- 2nd I-F amp.|Pri. of 1;3]24 f:;
grid sponse at 42.25 mc [Pplate max. refspTBOZ £
and 45.75 mc using B0Ea O 1 Lty
weak signal. Also EPELISREE, EOATG
43 me and 45 mc. shown in Fig. 5A.
1st I-F amp.|Pri. of T303 for
2. | 2nd I-F amp. e plate max. response and
grid sec. of T303 for

symmetrical curve
shown in Fig. 5B.

3. | 1st I-F amp. | Same as step 1 |Short across Pri. of T302 for
grid link between|max. response and
T101 and sec. of T302 for
T301 symmetrical curve
shown in Fig. SC.
4, 6J6 mixer Check at 44 mc. |Not used Turn C318 Adj.
through Marker pip must cqmplecely c.lock-
coupling de- be at center of wise and adjust
vice shown flat region on T101 for max. re-
in Fig. 2. curve. sponse.Adjust
T301 for symmet-
rical top.
5. | Same as pre- Adjust to 41.25 [Not used C318 to minimize
ceding step mc. and increase amplitude of
output until pip 41.25 mc. marker
is readily vis- pip.
ible.
Check curve at [Not used Re-adjust T101 and

6. | Same as pre-
ceding step

ftequencies shown
on Fig. 5.

T30] to obtain
curve shown in
Fig. 5D.

TV HIGH FREQUENCY OSCILLATOR

If the 6J6 oscillator tube is replaced, the different inter-electrode capacity of the new tube
may change the oscillator frequency enough to necessitate realignment of the oscillator.

42
41,25Mc
L

.25Mc 44.0Mc  45.75Mc
t

)
!43.0Mc ' 45.,0Mcl

L
+

nER

[
I
I
|
f
|

R

|
|
|
|
|
T
|
|
|

— _— /

|

|

|

|

|

I |
JHREN

| '

41.0Mc| 43.0Mc| 45.0Mc| 47.0Mrc

42.0Mc 44.0Mc 46.0Mc

FIG. 5—RESPONSE CURVES

AT

VARIOUS STAGES
OF ALIGNMENT

Alignment of the oscillator on the high band is accomplished by adjusting the brass slug lo-

cated adjacent to the vernier drive wheel on the front
on the low band is accomplished by adjusting the brass

The oscillator alignment procedure is as follows:

of the tuner.

Alignment of the oscillator
slug on the lower front of the tuner.

1. Set the fine tuning control at the middle of its range, and leave it in this position during
the following adjustments.

2. Set the selector switch to the highest of the low-band (channels 2 through 6) stations
operating in your vicinity.

3. Peak the low band adjustment slug (L109) for the best picture detail.

4. Set the selector switch to the highest of the high-band (channels 7 through 13) stations
operating in your vicinity.

5. Peak the high band adjustment slug (L110) for the best picture detail.

6. Check the previously made low band adjustment, and if the tuning has changed,

2 and 3.

repeat steps' 8'



COMNECT V.TVM. HERE FOR
17205 ZERO ADJ.
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CONNECT VT VM.

HERE FOR
1707

1203 1207 B PRI 1205

64 ABbeT. 6AUG 6AUG -
AUDIO PHASE INV. 20D SOUND IF /| ST SOUND IF
2 105677
% 50 105(s 1
432
R-F B6AL!
6AHE
T . VIDEO DET. 6AHE
0L G »sP‘QPa'Gl AMP. IF AMP. NOISE CLIPPER  VIDEQ AMP

3
545 17334 /2/34
\ SHos | 5105 \ 5105 -
7 |05[_é.] 7%05@ 7%05(:;.' L’G
@ ~
T302 T303 T304 i
—
A
AU&O‘%%TPUT 340
2
Cop)
] 5,
o0 76
25 U4a-
i LV, RECT.
SYNC AMP - SEP.
23
[} B
Auong%%;wv ‘;
9 .
8
1%
4
PHASE DET.
12AU7 or 12BH7
HOR. MULTIVIBRATOR
100
FINE TUNG
SAUG
KEYED A.G.C.
8
" 85
S5 MR PR .
ECCIL (R I
6W4 /6T 6AUS/GT Tease ™ Toam 8~ Joae
/ \ DAMPER HOR. OUTPUT T8 IHe I
7 8405 6405 £Lq Y
501 3 208 i A Tl LS. B
FILTER CHOKE ¥ e {L‘ A 3/ 3 I
1o tauce
= VY
L = 1407 =
-—0———_&~!ooo =
o RAO:
FIG. 8—BOTTOM VIEW OF MAIN CHASSIS e A TTTrY S a2
. 5 4 3 L} B 3 ‘g
I3 PR 4 - ) 330
m‘\\s,
R&27 AN
T o 100K 2
SWITCH SET 517 = —WA—it-
OoN  FM
|056 4 ca7
08 5 s.3vo 470,,‘,;
A
IF AMP
SWITCH SET_‘;( ca3s
3
ONAM 6BE6 12AT7 &
AM OSC-MIXER FM OSG-MIXER e
71 VOLTAGES MFASURED FROM CHASSIS GROUND USING A 20,000 OWM/VOLT METER.
LINE VOLTAGE 117 ¥ A.C. READINGS SHOULD BE AS SNOWN ¢ 20 PER CEMT. carn
2 ALL CAPACITOR VALUES ARE SHOWM IN MFD UNLESS OTHEAWISE SPECIFIED .00%
ALL RESISTOR VALUES ARE 3HOWM IN OHMS UNLESS OTHERWISE SPECIFIED.
3 IN LARLY PRODUCTION CHASSIS A FEW COMPOMENTS WERE OF SLIGHTLY DIFFERENT
VALUE THAN SHOWNM REPLACEMENT PARTS SHOULD BE OF VALUES SHOWNM.
4 S)ME CHASSIS ARE WIRED FOR SSNT. INSERT SECTION SHOWS TUBE BASING
5 SELECTOR SWITCH SW201 15 SHOWN IN EXTREME COUNTER CLOCKWISE POSITION OR PHONO
FIRST POSITION CLOCXWISE 1S AM
FIG. 7=—BOTTOM VIEW OF V-2163 CHASSIS SECONC POSITION CLOCKWISE 1S FM
THIRD POSITION CLOCKWISE 1S TV
\
—
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Leads which are susceptible to RF pickup
with resulting interaction between stages
must be dressed close to the chassis mounting
plate. Leads in this category include heater,
AGC, B plus, and the 125 volt bus leads. These
leads ‘must be long enough to permit dressing
most of the path length close to the mounting
plate. The heater wiring arrangement should
not be altered.

MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

Models H-633C17 and H-634C17

SECTION 2 TV SOUND 8 RADIO

Wt

Chassis Assembly V-2173

ALIGNMENT TOOL

To adjust the slugs in the common I-F and
4.5 mc. I-F transformers a special tool is
required. This tool must fit into the .035
x .093" slot in the slug. An incorrectly de-
signed tool will cause chipping of the slug.
A suitable tool is stocked under Westinghouse

part number V-8345.

3 CHASSHS
SAUG vi2158-34

2ND SOUND ¥ AMP

LN k2l w0

el LAST
HELR T

FiL
STRING

6CB6
380 IF AMP

o

BALS

137 SOUND
VIDEO DET

W PN

PART OF CHASTIS

4 e o .

——— V- 2lED

i
| ——— |

a327 S0k
3R NESS

SECTION 3 VIDEO

S T~ | SYNC AMP 8 SYNC SEP

1I2AT7

02
™

ol

AbdED
y ZAUT 1207 / e
" . con

12807 or 12817 /I/ a0
08

VERT, MULTIVIBRATOR

A

VERT.LIN,
CONTROL
Rez3 8%

Ra41
56K

= Ra%
442
J]-\)]\ 39K 2

6W4GT
DAMPER

=
i
|
|
|
I
|
!
4
s
- | 378
|
1

CHASSIS V-.2i62-4

SECTCid4 4 SWEED

POWER
TRANS.
Ts01
= Sw 501 20
ON-OFF_SWITCH

Pant OF
V215630 GHAS SIS

—o

6.3V.AG.

5u4G
VAL | v RECT.

[

[

{

{

:

R30! !

o T 220K =
=7 +

SECTION 5 POWER
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Westinghouse Electric Model H-626T16 using Chassis Assembly V-2172
and Model H-630T14 using Chassis Assembly V-2176

Model H-636T17 using Chassls
Assembly V-2175, and Model
H-637T14 using Chassis Assem- SECTION | RF
bly V-2177, are similar to

| the sets described on these
pages, but may use a 17-inch
picture tube and a different
focalizer. Later production
chassis had the 6C4 phase in- |
verter and 6AL5 horizontal
AFC replaced with a 6C4 phase
detector circuit shown below.

.y

S
S K6 T _ N NS mone (o] |
R460 3l
22K R467
2;5;(, %2 2K 3 %.6%
= e W o | s so(le] $—i2 '
6C4 (——NV}(,MT\_;L s Fj‘ 9 :_[ 5
PHASE DET - GC. cio 1 T T | onoe r
PLATE cm "
\\\ u'&:: N fre e fe - 50 b
o [} Jeluh
\ 109 ;F ROT L _% +
cas3 RO \ <_® 22x b
100 MMF K PIN NO. 2 ae 18 1
‘ ;l'( TUNING ?_"m&?
) 1l
R462 cas4 L Ri0a al < | |
100K o0l Ios I ol arx g
= = = FIL
+ 325V, STRING;
PHASE DETECTOR CIRCUIT 618 6AU6 6AUS . 6AHE I
'SR;rAT‘ISm%UA& SOUNO I.F. S\:U/Nf (14 VIFD\AMP,
4,
/\_L’ :{5: e 37 Na
- + z,v .
Models H-627K16,‘ H-628Kl6, & 8405 ( 6CB6. 6cB6 w::t?
H-629K16, using Chassis Assem-  ““™ .. {\ ;@"*“ el I
bly V-2171, are similar to the o tmw. «v\j ¥
models covered by the circuit o . kv Ji‘i“::’"““’ o
on this page. Here are main by & _JC;_Ajigf
differences: Picture tube type %éj A aUT o1 128HT
16JP4A is used, R414 is 560K, O—QvETRUT  WRAEC.  MOR M
€430 is .06 mfd., C432 is 0.1 . %% (¥ ¥y
mf'd, ) R424 is 470 ohms and it 16RP4 6AUSGT 6Wa. 6AUG
CRTY HOR, QUTPUT OCAMPER KEY AGLC.
returns to Junction of (416 ; "y o) {?i
and Z402, a 5600 ohm resistor case - : ) /JLﬂ
is added in parallel with 1402, ~
1403 is omitted, R446 is 18K, 1
C308 a 4,7 mmfd. condenser 1is ez
omitted, add a 120 mmfd. capa- )
) HOR. AFC.
citor in parallel with L201, VOLIAGES MEASUED rROM GASSIS GROUND USNG A 50,000 Qv /vOLT 20, Tilles
LINE VOLTAGE wTv.a € READINGS SHOULD BEf AS SHOWN ¥ (3 CENT. 2
R436 1s changed to 270K ohms, iU Wil wiidss SUERS S Sl B
220K ohm resistor is connected TNE YIDEQ AMP CATWODE VOLTAGE READING WAS OBTAINED WITH Tt PICTUR] )
in parallel with R434, a 120 [0 fuvw oo i o o oo st o morrows |
mmfd. is connected in paprallel v ™ v erusccuent mnrs swous s of vaLEs swoun. | G S
with C422 between pins #1 and =
#7 of horizontal multivibrator.
184 | SECTION ¢




MOST-OFTEN
Il/i/edh'nglwude

é)/ectric =
V-2162-3 SWEEP

-NEEDED 1951 TELEVISION SERVICING INFORMATION

-626T16

CHASSIS ASSEMBLY V-2172:
V-2158-1A 1-F CHASSIS

H-630T14

CHASSIS ASSEMBLY V-2176:

V-2158-1A I-F CHASSIS

CHASSIS V-2162-6 SWEEP CHASSIS

SECTION 2 SOUND IF AND AUDIO

-_————— — — — —+ CHASSIS V-2158————

SAVE 64U6 £ET8
SOUND IF AMP. 2ND SOUND IF AMP, RATIO DET.

%678 —|

18] AUDIO AMP

€AQ5
AUOIO OUTPUT

58 v

9

6CB6

SRD IF AMP.

6ALS

ViDEQ DET.
8 NOISE CLIFPER

47K

is L!OY
C! Mun

“”‘ a3 i

47K / i \ :
7/ 16rea '
= Jj cangee rax N
vuse »
N

VIDEQ TEST
TERMINAL

c36 ‘
005

o

A 12BH7
T
' 124U7 car0 6KBGT P\'
VERT. MULTIVIBRATOR / .03 VERT. QUTPUT
e s Zﬁ;gi‘z‘.‘?
22K e.2x [E13 B =
) 2 = =y VERT MOpBONTROL
= i '—J\/IV iR
canT
0 00! 005 005 = Y cace n:flg‘ i
;,_4_ ——— agu | 0l g A L
= R 414 P2 H
J_ 390K /L/ R420  Raz2 i
10K 470

HEIGHT CONTROL
R4I6E 1M

33
T o8

hated 4 VERT
100K cazg yERTLw
= R423 5K
Leaso
! 008
Tom -
I kD)
a
. |
R&4| R455 |
s6x 220K
1 32sv o
e ! *c:gt
H sw 501 L
[ ON-OFF SWTCH
—— V-2138 CHASSIS
1 p——
' g,:a; SwagT do |
| DAMPER ‘QC'_
Ul R8I
l 220
| cazo4 j 2 1
L A casz
| I .08
— -
o SECTION 5 POWER




ALIGNMENT CHARTS

WESTINGHOUSE TELEVISION MODELS
H-626T16 AND H-630T14 (Continued)

TN
GAUS/GT
T
WE

HEET 37 ~-a

Wa/GT
DAMPER

6AUE
KEYED
86C

La01
RINGING_ COIL

N

N
12AU7 OR 12BH7

{ woR
MULTIVIBRATOR

S~

(o)

Ta0L
VERT OQUTPUT
TRaw

WOR AFC ans

N A

TN
IZA\J 7OR IZ)BHT
VERT 5
MULTIVIBRATOR
~_ '
6C4

PHASE
INVERTER
A

LV
POWER TRANS

[SYNC amP|
\ e 501

K worn

pef} vom Lim
h BRIGHTNESS
1] WOR WOLD
IE[:] HEIGNT

H:;Q HoLo
ﬂﬁ}vuv un

42.25Mc 44.0Mc 4575Mc
41.25Mc |430Mc |450Mc

.

N—/"Wl\

}
|
|
+
i
I
|
|
I

”"“‘:‘i"""‘”“i'

COMMON I-F SECTION

Remove 6AKS RF amplifier tube.
to Channel 13.
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et B

T
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I
|

SN

|
T
I
I
t
|
I
I
I

1

i
!

L

41.0Mc

43 0Mc

45.0Mc| 47.0Mc

42 OMc 44.0Mc 46.0Mc

FIG.

5—RESPONSE

CURVES AT VARIOUS

STAGES

OF ALIGNMENT

Turn selector
Connect oscilloscope as per

RESISTOR
47K

SOUND I-F SECTION

| Fig. 3. Sweep generator 44 mec. center, 10 mec.
o) ~ sweep, couple marker generator to sweep gen.
4 Auu\c\i:yuv I
] Connect Sweep Connect
: T 03 - Step and Marker Marker Use Detuning Adjust—
!) @ ]@.@ wm Mn’»m Generators to— Clip to—
i 2 mﬁ‘és)v 1. | 3rd cIi.F amp. Check for equal re- | 2nd I-F amp. Pri. of T304 for
41 25Mc TEHMINAL :
! 2o ~ gri sponse at 42.25 mc | plate max. response and
L HAED i‘i\ UM is@cy% N and 45.75 mc using sec. of T304 for
E e @\ =z weak signal. Also symmetrical curve
43 mc and 45 mc. shown in Fig. 5A.
FIG. 6—TOP VIEW OF CHASSIS 2. | 2nd I-F amp. Same as step 1 1st I-F amp. Pri. of T303 for
. grid plate max. response and
sec. of T303 for
symmetrical curve
. . shown in Fig. 5B.
CONNECT Vv T v M HERE FOR CONNECT ¥ T v.M  HERE FOR
T201 ZERO ADJ L201,L202 8 T200 PR)  ADY
B o ull g 3. 1st I-F amp. Same as step 1 Short across | Pri. of T302 for
grid link between max. response and
T101 and sec. of T302 for
.@% T301 symmetrical curve
N, shown in Fig 5C.
60% 5 ‘ 4. 1 6)J6 mixer | Check at 44 mc. | Not used Turn C318 adj.com-
< B 97303 (C? T304 /5 “oLﬁz, @ through | Markerpip must be pletely clockwise
a o D . ROSECUAY o coupling de- | at center ‘of flat and adjust T101 for
vice shown in | region on curve. max. response. Ad-
% - Fig. 4. just T301 for sym-
FIG. 7—BOTTOM VIEW OF CHASSIS metrical top-
5. | Same as pre- Adjust to 41.25 mc. | Not used C318 to minimize
ceding step and increase output amplitude of 41.25
until pip is readily mc. marker pip.
CSCILLOSCOPE visible
’\ ) 6. | Same as pre- Check curve at fre- | Not used Re-adjust T101 and
N ceding step quencies shown on T301 to obtain
- S - = TO SWEEP i i i
A i 2 T = GENERATOR Fig. 5. ;:lgve shown in Fig.
—t0 o

Connect the signal generator to the video test terminal through a .001 mfd capacitor.

v

VITVM Connections

Adjust—

Common lead to point *‘C”
and high lead to point “A”

as shown in Fig. 7

Remarks
Use 5 v. (—DC) scale on | L201,
meter. Set sig. gen. output T201
accordingly.

L202, and pri. of
for max. voltage.

CHASSIS VIDEO TEST .
GROUND TERMINAL Step Signal Gen.
Frequency
120ty &= 1. 4.5 mc.
0SCILLOSCOPE pamet e
CONNECTIONS
4.5 mc.
'8 s unmodulated

Common lead to point “A”
and high lead to point “B”

as shown in Fig. 7

Use same sig. gen. output as

in step 1.

age.

Sec. of T201 for zero volt-
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RADIO

CORPORATION

1951 TELEVISION RECEIVERS

CHASSIS 22H20 - 23H22 - 23H22Z - 24H20 - 24H21

The chassis 1isted above are used in a great many different models in
various cabinet styles, using different size picture tubes, and some in
combination styles using a separate radlo chassis. All of these models

have a number with a prefix "H", for example HZ227R.

Space willl not be

used to 1list these model numbers since a serviceman will find the chassis
number stamped on the chassls of the Zenlth set he may be servicing.

The c¢ircult diagram on pages 190 and 191, is exact for Chassis 22H20.
Waveforms shown there are also representative for the other chassis.
Chassis 23H22 differs in the fact that it uses a 17RP4 picture tube,

and has two 6BQSGT in the horizontal output circuilt.

uses a 16TP4 picture tube.

Chassis 23H222Z

V19, high voltage rectifier, in either of
these two models may be 1X2 or 1B3GT.

Chassis 24H20 uses a 16GP4 picture tube, while Chassis 24H2]1 uses

a 19AP4A.

Both of these chassis are similar to the 22H20 covered in

the circult diagram, but these sets have a separate power supply and
a circult of this 1s shown on page 192.

SOUND ALIGNMENT

Proper alignment of the 4.5 Mc intercarrier sound
channel can only be obtained if the signal to the re-
ceiver antenna terminals is reduced to a level below
the limiting point of the 6BN6 Gated Beam Detector.
This level can be easily identified by the “hiss” which
then accompanies the sound.

Various methods may be used to reduce the signal
level, however, it is recommended that a §17203 step
attenuator be used for most satisfactory results. To
prevent leakage, certain precautions must be taken
when connections are made. Use as short a lead as
possible between the attenuator and receiver antenna
termimls and approximately 6 feet of 300 ohm shield-
ed line between the antenna transmission line and the
attenuator. The shield from the transmissicn line
should be connected to the attenuator and the attenua-
tor itself grounded to the TV chassis under test.

After the connections are made, proceed as follows:

1. Tune in a tone modulated TV signal and adjust the
step attenuator until the signal is reduced to a level
where “hiss” is heard with the sound.

2. Adjust the sound take-off coil L60, input coil L57,
quadrature coil L58 and buzz control R19 for the
cleanest sound and minimum buzz. It must be re-
membered that any of these adjustments may cause
the “hiss” to disappear and further reduction of the
signal is necessary so that the “hiss” never dis -
appears during alignment,

IF ALIGNMENT

When aligning the 40 Mc IF, it is of utmost importance
to keep the sweep generator connections as short as
possible. (See Fig. 5). Clip the negative lead of a
4.5V battery to test point “A* and the positive lead to
chassis. Connect the oscilloscope to the grid (Pin 7)
of the 12AT7 limiter -inverter through a 10K isola-
tion resistor. During alignment keep the output from
the sweep generator at a level which develops approx-
imately 3V peak output at the detector as viewed on
the calibrated oscilloscope.

TO RECEIVER ANTENNA TERMINALS

MODIFIED $-15369
MATCHING TRANSFORMER  SWEEP GENERATOR
OUTPUT CABLE

HOOKED END
FOR CONNECTING
TO VARIOUS GRIDS

470 mmep. |
CERAMIC  ©

CAPACITOR RESBION

GROUND DIRECTLY
TO CHASSIS. DO NOT
USE LEADS.

Fig. 5 IF - RF Alignment Fixtures. '87
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Alignment Information, continued, for Zenith Chassis 22H20/23H22/24H20-21

After the bias and scope connections have been made
and the receiver allowed a 15 minutes warm-up per-
iod, proceed as follows:

1. Feed the output from the sweep generator through
a connector, as shown in Fig. 5, into the converter
grid (terminal *F*). This terminal is immediately ad-
jacent to the 6CB6 converter tube.

2. Remove oscillator tube V3 and switch channel sel-
ector to channel 12,

3. Adjust the IF transformers to obtain an overall
pattern of maximum amplitude with linearity, similar
to the illustration in Fig. 6. It will be noted that ad-
justment of L51, T1 and T3 will have maximum effect
on the low frequency portion of the pattern (42.75 -
43.5 Mc) whereas adjustment of T2 and T4 will have

maximum effect on the high frequency side (45.75 and
45 Mc.) Tb5 tilts the top and is adjusted to obtain best
symmetry,

After the correct overall pattern is obtained, turn the
channel selector to channel 2 and inject a 47.25 Mc
marker into the sweep. Adjust the low channel ad-
jacent sound trap 53 for minimum indication on
the scope or on a VI'VM connected to the video detec-
tor,

4. Feeda 4.5 Mc crystal calibrated signal to termin-
al “C” Fig. 20 and connect the RF probe of a VTVM
to the cathode (Pin 11) of the picture tube. Advance
the contrast control for approximately 1 volt indica-
tion on the meter and adjust trap L63 for minimum
indication.

I

Fig. 6 IF Alignment Guide

' 6A UG

-
6BN6

()

If ‘ TI

T2

{e]
T4

T5

L 51 CONV: PLATE

(ON R.F SHELF.)

OVERALL LFE
RESPONSE
CURVE

3V PEAK

_

MAXIMUM EFFEGCT
ON 42.75 AND

435 MC PORTION
OF PATTERN.

MAXIMUM EFFECT
ON 45.75 AND 45.
MG PORTION OF
PATTERN.

TILTS TOP OF
PATTERN




MOST-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION
Wave Forms 22H20 Chassis. Also representative for 23H22Z and 24H20-21 Chassis.

Pins 7&8 V8A-Pin 6 V12A Pin
1 V11A (60 cps) Pin 2 V14B (60 cps) Pin 2 V12B (15.75 Kc)

Pin 6 V8A Pin 2 V11A Pin 6
V11B Pin 2 V13 Pin 11 V22 Pin 1 V14B (60 cps) Pin 5 V16A (15.75 Kc)

Pin 7 V13 (60 cps) Pin 1&5 V15 (15.75 Kc) Pin 2 V16B (15.75 Kc)

Pin 5 V12A (15.75 Kc) Pin 2 V15 (15.75 Kc) Pin 5 V17 (15.75 Kc)

Pin 4 V14A (60 cps) Pin 7 V15 (15.75 Kc) Pin 8 V17 (15.75 Kc) 189
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Schematic Diagram 22H20 Chassis (Wave Forms Shown Also Representative For 23H22Z, 24H20 and 24H21).
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Service Hints for Zenith Television Chassis 22H20, 23H22, 24H20, 24H21

FRINGE RECEPTION - Vertical synchronization in
weak signal areas may be improved by lowering the
value of the resistor in the grid circuit of the sync
clipper from its normal 1 Meg, value. Values as low
as 10,000 ohms may be used, however, care must be
exercised as too great a reduction of this resistance
may introduce horizontal distortion into the picture
on some signals.

POOR VERTICAL LINEARITY - (22H20 - 23H22Z) If
this condition cannot be corrected by adjustment of
the vertical linearity and height adjustments, the fault
will probably lie in a defective 6BL7GT vertical sweep
tube.

S-17268 REMOTE CONTROL UNIT - Locking of the
manual control can be caused by failure of the worm
drive gear to disengage. This condition can be the
result of a weak solenoid armature actuating spring
or misalignment of the magnet mounting bracket. It

will be noted that the solenoid mounting bracket has
slotted mounting holes which allows for horizontal
as well as vertical alignment, Improper seating of
the solenoid clapper plate on the magnet core will
cause excessive buzz.

IMPORTANT: Any receiver equipped with the remote
control unit must be perfectly “bulls eyed” to insure
its most satisfactory operation with the remote control
unit,

TESTING GERMANIUM CRYSTALS - If, after all
normal adjustments have been made, the picture ap-
pears washed out, the cause may be low detector out-
put due to a defective germanium crystal. The crystal
may be disconnected and tested with an ohmmeter for
front-to-back ratio. The resistance in one direction
should be lower than 400 ohms and at least 25 times
this resistance (10,000 ochms) or higher in the other
direction. Any ratio less than 25 to 1 would indicate
a below standard crystal,

DELAY  TAKE OFF
Exters 3330 CONTROL BUZZ CONTROL
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