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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

PREFACE

Practically all early 1955 television sets of all important
manufacturers are covered in this Volume TV-9 of Supreme
Publications television service manuals. This service mate-
rial was originally prepared by various manufacturers to aid
in servicing sets of their make. This material has been edited
in part and selected with the thought of supplying youand other
servicemen with the ''most-often-needed'' television servicing
material at the lowest possible cost.

The list of Contents is given on pages 3 and 4, while a
detailed Index by manufacturers and model or chassis number
begins on page 191. Refer to this list and index to find the TV
material you need. A Master INDEX to all SUPREME televi-
sion and radio manuals is available at 25¢, postpaid.

Our sincere thanks and appreciation is extended to every
manufacturer whose products are covered by the material in
this manual and who aided us in the preparation of this book.

M. N. Beitman

December 1954
Highland Park, Illinois

Copyright 1954, by Supreme Publications.
All rights reserved. This book, or parts
thereof, must not be reproduced in any
form without permission of the publisher.
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Admiral 2012, 20021, ad 2002 cHassIS

Models C2216AZ, K2216A, T2216A, K2217A, T2217A, F2226, C2236A

(Alignment material on pages 6 and 7; Circuit on pages 8 and 9)

CHASSIS NOTES

The 20A2 and 20A2Z chassis employ the same basic
circuitry with the exception that the 20A2Z chassis has the
aluminized picture tube.

The 20A2 and 20A2Z chassis are used in TV only re-
ceivers while the 20D2 chassis, with a built-in two tube
(AM) tuner, is used in combination models.

HORIZONTAL OSCILLATOR & DRIVE ADJ.

If the Horizontal Drive control (on rear of set) is not
properly adjusted, it may be difficult to obtain sufficient
picture width and brightness.

When switching channels, the Horizontal control (on
front panel) should keep the picture in horizontal sync
through at least three fourths of its range. If the picture
does not remain in horizontal sync, then adjust the rear
panel controls as follows:

a. Allow the receiver to warm up for a few minutes. Tune
in a station, set the Brightness control at a lower than
average setting. Turn Contrast control fully to the left.
Important: Before proceeding, be sure that the DX
Range Finder control (AGC) is adjusted according to
the instructions given in this manual

b. Turn the Horizontal control (front panel) completely
to the left. Turn the Horiz. Drive control fully to the
right.

c. Turn the Horiz. Lock adjustment to the right until the
picture falls out of sync. If the picture cannot be made
to fall out of sync, momentarily interrupt the signal by
switching the Channel control off channel and then
back on.

d. With the picture out of sync, turn the Horiz. Lock
adjustment slowly to the left until the picture just falls
in sync.

e. Turn the Channel con-
trol to an unused chan-
nel. If a white vertical
line(s) appears near
the center of the screen,
slowly turn the Horiz.
Drive control to the
left until the line(s)
just disappears.

f. If, in step “e”, the
Horiz. Drive control .
required readjustment, tune in a station apd repeat steps
“c” and “d” to be sure of proper Horizontal Oscillator
adjustment.

Vertical Line;
Adjust HORIZ. DRIVE.

g- Adjustment should now be satisfactory. However, check
adjustment by slowly
rotating the Horizon-
tal control in either
direction while inter-
rupting the television
signal by switching the
Channel control off
channel and then back
on. The picture should
automatically fall in
sync through at least
half of the range of the
Horizontal control. If necessary, repeat the above step.

TOUCH-UP OF RATIO DETECTOR SECONDARY
USING TELEVISION SIGNAL (A8, BOTTOM
SLUG OF T201)

Picture Out of Horiz. Sync.

Proceed as follows:
a. Turn set on and allow about 15 minutes for warm up.

b. Tune set for normal picture and sound.

c. Carefully insert a non-metallic alignment tool through
the opening in T201. An alignment tool with a screw-
driver blade or hexagonal end is required depending
on the transformer used, see * note below. When the
alignment tool engages the bottom tuning slug A8, ad-
just the slug for best sound with minimum buzz level.
Do this carefully as only slight rotation in either direc-
tion will generally be required. Correct adjustment point
is located between the two maximum buzz peaks that
will be noticed when turning the slug back and forth
about 14 to 1% turn.

d. If necessary, repeat individual channel slug adjustment
and conclude with retouching the ratio detector second-
ary. Note: If oscillator adjustment is required for other
channels, it will not be necessary to repeat the ratio
detector secondary adjustment after once correctly ad-
justing it.

ALIGNMENT OF 4.5 MC TRAP A9, USING A
TELEVISION SIGNAL

Beat interference (4.5 MC) appears in picture as very
fine vertical or diagonal lines, very close together, having
a “gauze-like” appearance, the pattern will vary with speech,
forming a very fine herringbone pattern.

The trap can be tuned by watching the picture and ad-
justing the slug A9 for minimum 4.5 MC interference. If
greater accuracy is required, the trap should be adjusted
as instructed in step 3 under “4.5 MC Sound IF and Trap
Alignment” procedure on page7.

* If ratio detector transformer (T201) has hollow hexagonal core slugs, bottom slug adjustment A8 can be made from top of chassis, if you use
alignment tool (part number 98A30-12; available at Admiral distributor). Bottom slug (A8) can be reached through the hole in the core of

the upper slug (A6).
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20A2, 20A2Z ond 20D2

The following suggestions should be performed if difficulty is

experienced during the alignment procedure.
1. IF CIRCUIT INSTABILITY: When spot frequency aligning
the IF amplifiers, the VTVM pointer may swing when the hand is
placed too near the IF transformers. When viewing the IF re-
sponse curve on an oscilloscope, the curve may change shape with
hand capacity, especially when aligning A2 (3rd IF transformer
T303). To correct either of these conditions, the following align-
ment hints should be tried:

(a) Check the generator output leads to be certain that the
unshielded portion (especially the grounded lead) be as short as
practicable.

(b) Be sure that a decoupling network is used at the video
detector output and that the leads on the network are kept as
short as possible (see figure 10).

(c) Construct a special tube shield as shown in figure 7. This
is made from an ordinary tube shield and four 10,000 ohm re-
sistors. Keep the spacing between the two halves of the shield
at a minimum (% inch).

w

IMPORTANT ALIGNMENT HINTS

(d) The use of a non-metallic alignment tool, approximately
eight inches long (part number 98A30-12), will permit adjust-
ment without coming too near to the transformers.

TO GENERATOR
HIGH SIDE

FOUR
IOK RESISTORS
EQUALLY SPACED

1/4" GAP

TO GENERATOR /
LOW SIDE

Figure 7. Special Tube Shield for
IF Alignment and IF Response Curve Check.

— AN N Al3
Al0 Al At2 HF 0SC. @
RF AMP, RF AMP. MIXER ADJ. — e} s
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7 l @ Al e 1302
h &) w 2725MG MIN— 00 N
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OR B A3
25.3MC MAX —
Aoes/ v 1ST IF /0
A4 . TEST POINT
2aMcmax [ o JCT.OF L302
f To)
A5 23.1 MC MAX. MIXER PLATE r207 ‘““:m " -
. 0 :
Figure 9. Top View of TV Tuner 25?%‘3#“ WSO\ O,
Showing Adjustment Locations. — N - LI
c208 o, 4ol
K 13zl
TEST POINT / \ 00 0HKS : :
G <
to TesT 1o.000 oms ELEC. AB A6 AT A9
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TO SCOPE @E?:Acrﬁsggr @:.gxﬁougér 7232"8,, RaP
L TEST POIN - JeRt -
T wn € TR oTOF £206 W_J A
R206 & R207 Z
oussis |
v =

Figure 10. Decoupling Filter.

and [F Alignment Data.

IF AMPLIFIER AND TRAP ALIGNMENT

ed high channel, to prevent interference during align-

@ Connect bias battery; negative to test point “T"', see
figure 11, positive to chassis. A 42 volt battery is
required for all steps below.

® Disconnect antenna.
the antenna terminals.

Connect a jumper wire across

@ Set Channel Selector to channel 12 or other unassign-

ment.

Figure 11. Bottom View of Chassis Showing Test Point Connections

® Set the Contrast control fully to the left (counterclock-

wise).

® Allow about 15 minutes for receiver and test equip-

ment to warm up.
® Use lowest DC scale on YVTVM,

Signal VIVM and Signal .
Step Gen. Freq. Generator Connections L CD) Adjust
1 *27.25 MC VTVM high side to test point “V* through | Connect o 4% volt bias battery to test | Al for minimum.
25.3 a decoupling filter; see figs. 10 and 11, { point “T". A2 ond A3 for moxi-
2 5.3 MC common to chassis. Use lowest DC scale on VIVM. When peak- | num.
Generator high side to 6J6 (V102) special | ing, keep reducing generator output for -
g 23 THMG tube shield. Connect low side to bottom | VIVM reading of approx. 1 volt or less. £ o (2 i R
4 *27.25 MC part of the tube shield, see figure 7. If unstoble, refer to section 1 of the | MUM.
“Alignment Hints’’ Repeot step 1 above.
5 To insure correct IF alignment, make the ““IF Response Curve Check” given below.

* Before proceeding, be sure to check the signa! generator used in olignment ogainst a crystal calibrator or other

absolute frequency colibration required for this operation.

frequency standord for

6
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IF RESPONSE CURVE CHECK

20A2, 20A2Z and 20D2 \

Receiver Controls
ond Bios Battery

Sweep
Generator

Marker
Generator

Oscilloscope

Instructions \

Set Channel Selector

on channel 12 or an | 6J6 mixer-osc. special | generator is used, | “y~ through a de- | sponse curve in fig. 12. Note tolerances
unassigned high chan- | tube shield, see fig. | loosely couple high | coupling filter, see | on curve. Keep marker and sweep out-
nel. Contrast control 7. Connect low side | side to sweep genera- | figs. 10 and 11. Mark- puts at very minimum to prevent over-
fully to the left. Con- | fo bottom part of | tor lead on tube | er pips on scope will | loading. A reduction in sweep output
nect negative of 412 | tube shield. Setsweep | shield, low side to | be more distinct if o | should reduce response curve amplitude
volt bias battery to | frequency to 23MC, | chassis. Marker fre- capacitor from 100 | without altering the shape of the re-

test point “T; posi-
tive 1o chassis.

Connect high side to

and sweep width ap-
proximately 7MC.

If an external marker

quencies indicated on
IF Response Curve.

Connect to test point

mmfd. to 1000 mmfd.
is connected across
the oscitloscope input.

Chack curve obtained against ideal re-

sponse curve. If the curve is not within
tolerance or the markers are not in the
proper location on the curve, touchup

with IF slugs as instructed below.
Important: If curve changes shape with
hand capacity, see section 1 of “Align-
ment Hints’;

e 45N 4
sl‘ﬁbfﬂ: | 7} Ja-22MC MARKER Yo-22MC MARKER
(Y M7 i Il
BE VISIBLE) o Z2MC MARKER ! e e

AT LEAST 95,

AAPPROY,
l 85%
ST

DIFFERENCE N HEICHT OF PEAKS
SHOULD WOT EXCEED 30%

AMEASURED FRON HIGHEST PEAK

25.75MC

APPRO_X. JNC— MARKER

Toucn-w .‘ﬂ AR A3 WAL CEBERALLY WCSEASE PEAN.
24.3MC NARKER )
S

MBSE POSITION OF 25.T5HC NARKER. TONCH-0P OF M AND A0 WILL CEWERALLY MCOEASE PEAL.

WL ALSO CHANGE POSITION oF 228C MARRER,

Figure 13. IF Response Curves, Incorrect Shape.

If it is necessary to adjust for approximate equal peaks and
marker location, carefully adjust alignment slugs as instructed
under the above figures. It should not be necessary to turn the
slugs more than one turn in either direction.

If the curve cannot be made to resemble the response curve
shown at left, repeat all steps under “IF Amplifier and Trap
Alignment” making sure that generator frequencies are accurate
and adjustments are carefully made. If a satisfactory curve can-
not be obtained after repeating these steps, it may be necessary
to change IF amplifier tubes or check for a defective circuit
component to be sure that each stage is operating properly.

4.5 MC SOUND IF AND TRAP ALIGNMENT

See page S’ for touch-up of ratio detector using television
signal without test equipment.

Figure 12. ldeal IF Response Curve.

d. Use a non-metallic alignment tool. If Ratio Det.
Transformer (T201) has hollow core slugs, bottom slug
adjustment A8 can be made from top of chassis, if
you use alignment tool, part number 98A30-12 ob-
tainable from Admiral distributor.

a. Connect signal generator high side to pin 2 of V304
(6ALS5) through o .01 mfd. capacitor, connect low
side to chassis. .

b. Allow about 15 minutes for receiver and test equip-
ment to warm up.

c. Set Contrast control fully to the left (counterclockwise).

Signal Gen. q t
Step Freq. (MC) VTVM Connections Instructions Adjusf
When using a signal generotor, be sure to check it ogainst a crystol calibrator or other frequency stondard for accurate
frequency calibrotion at 4.5 MC. Accurocy required is within one kilocycle. . .
IMPORTANT: If a signal generator and frequency standard are not available, alignment can be made using a TV station
signal. Tune in a station and follow steps 1, 2 and 3 below. If necessary use a higher scale on the VIVM.
High side to A6 and A7 for maximum (keep reducing
1 test point Y”; Use lowest DC scale on VIVM. generator output to keep VTVM at ap-
common to chassis. prox. 1 volt).
. . A8 for zero on VTVM (the correct zero
Set to High side ,,'°,, Use zero center scale on VIVM, if avail- | point is located between a pasitive and
2 exactl test point “Z*; able. a negative maximum). If A6 was far
y common to chassis. off, repeat step 1.
4.5 MC
. . Connect a 10 mmfd. capacitor from pin
High side to .
3 test point “Y; (76:56;/305 (128Y7) to pin 7 of V201 | 49 ¢or minimum.
ERINIG) {75 QU Use lowest DC scale on VTVM.

7
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WAVEFORM DATA
(Waveforms given on schematic)

V40
‘__l%l‘m
I 70Y T~

Waveforms taken with Contrast control set fully to the right,
all other controls set for normal picture (in sync). DX Range
Finder control set fully to the left (at “0” position). Warning: In-
correct adjustment of the DX Range Finder control will cause
waveform distortion.

Waveforms at video and sync stages obtained with transmitted
signal input to receiver.

The oscilloscope sweep is adjusted for 30 cycles (which is one-half
of the vertical frequency), or for 7875 cycles (which is one-half of
the horizontal frequency) so that two pulses appear on the screen.

The peak-to-peak voltage readings shown are subject to some vari-
ations due to response of the oscilloscope and parts tolerances.

Waveform at V407 can also be taken by clipping or twisting the
lead from the oscilloscope high side over the insulation on the lead
connecting to pin 3. When taking the waveform this way, the shape
of waveform will be the same but the peak-to-peak voltage will be
much lower, depending upon the degree of coupling.

TV VOLTAGE DATA

e Contrast control turned fully clockwise. Channel Selector set
on an unused channel. Other front controls set at spproximately
half rotation. Vert. Lin. and Height set at approximately half
rotation. DX Range Finder control set fully to the left (at “0”
position) .

e Antenna disconnected from set with terminals shorted.
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 and V102 (VHF Tuner) are measured with tube
in socket. Use an adapter or lift tube out of socket just high
enough to allow a needle point probe to contact tube pins. Volt-

ages at pins 1 and 8 of V101 (6BZ7) must be taken as described
above or no voltage reading will be obtained.

e Voltages at V306 measured from top of socket with tube removed.

o Voltages marked with an asterisk (*) will vary widely with con-
trol setting. In combination models, B voltages in TV chassis
will be slightly higher when set is switched to radio position.
Alternate voltage readings for radio and TV are shown for sound
output tube V204 (6Y6G) in 20D2 chassis.

CAUTION

Pulsed high voltages are present on the cap of V405, pin 3 of V407
and on the filament terminals and cap of the 1B3GT tube. NO
ATTEMPT SHOULD BE MADE TO TAKE MEASUREMENTS
FROM THESE POINTS WITHOUT SUITABLE TEST EQUIP-
MENT.

Picture tube 2nd anode voltage can be measured from the 2nd
anode connector and should be taken only, with a high voltage instru-
ment such as a kilovoltmeter or a vacuum-tube voltmeter with a
high voltage probe. 2nd anode voltage is approximately 16.5 KV.

etc.

NOTE: To read schematic for 20A2
and 20A2Z chassis, use sections in

for 20D2 chassis, use sections in heavy
dotted lines and connect appropriate
points indicated by dots coded
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

Admiral

20X5, 20X5A, 20X38B,
20X5CZ, 20XP5A

Models T1831, T1832, T1842,T2212B, T2242BZ, C2256, K2256, K2257

Since these chassis are very similar to 20A2 series chassis and in some
respects are like the 19 series chassis (pages 5 to 9, and 11 to 22), the
important differences will be explained below. In servicing these chassis
refer to the similar material as suggested below.

CIRCUIT DIFFERENCES

Below is a brief description of circuit ditfer-
ences between the 20X5 series of chassis, and the
previous 20 tube chassis.

TUNER: The VHF tuner used in VHF only models is
nearly the same as that used in the equivalent late
production 19 series or 20A2 series chassis. How-
ever, the plate voltage of the RF amplifier tube
V101, 6BZ7, has been reduced to minimize failure

of the tube.

IF AMPLIFIER: The IF amplifier is essentially the
same as that used in the 19 series chassis, with
one important exception. The adjacent channel
sound trap, L30l, was moved from the plate circuit
of the 1st video IF amplifier V301, to the grid
circuit. This results in a more gradual slope of
the IF response curve on the video carrier side,
making the alignment of the 20X5 series chassis
less critical than that of either the 19 or 20A2
series chassis. Also, the adjustment of the FINE
TUNING for the best picture is made easier.

VIDEO AMPLIFIER: The screen voltage of the video
amplifier tube, V305, a 6CB6, has been increased,
as compared to the 19 series chassis; thus decreas-
ing the possibility of picture instability caused
by overload of the receiver on very strong signals.
The ability to operate on very strong signals is
becoming increasingly important as stations con-
tinue to increase their power,

PRINTED CIRCUIT: The 20X5 series chassis utilizes
a printed circuit asseubly that includes the video
detector and AGC tube, V304; video amplifier, V305;
sound IF amplifier, V20l; ratio detector, V202;
sound amplifier, V203 and sound output, V20L. The
circuit and component values are the same whether
the printed circuit or conventional wiring is used.
Printed circuits offer the advantages of neatness
and uniform quality. The possibility of incorrect
wiring or poorly soldered connections is eliminated.
The circuits are photo-etched on sensitized copper
plates bonded to an insulating base. After all
components, such as resistors, transformers and
condensers, are assembled to the plate the latter
is dipped briefly in a molten solder pot. The
solder adheres to the etched circuit.

AGC: Extensive field tests have proven that incor-
rect adjustment of the DX RANGE FINDER control used
on previous models often caused picture instability.
To prevent this, the AGC circuit of the 20X5 series
chassis Las been designed to provide the optimum
AGC characteristic for this type of chassis; thus,
making an external control unnecessary.

HORIZONTAL SYNC: The sync separator, sync inverter,
horizontal sync discriminator, and horizontal oscil-
lator circuitry is practically identical to that
used in the 20A2 chassis.

HORIZONTAL DRIVE CONTROL: The HORIZONTAL DRIVE con-
trol is a compression type trimmer capacitor used
as a variable reactance in series with the horizon-
tal output tube grid circuit. With maximum capac-
ity, which is obtained with full clockwise rotation
of the control, the horizontal drive will be maxi-
mum. In the 19 and 20A2 series chassis, the HORI-
ZONTAL DRIVE control was a trimmer capacitor in
shunt with the grid of the horizontal output tube.
Therefore, the action of the HORIZONTAL DRIVE con-
trol in the 20X5 series chassis 1s opposite to

that of the 19 and 20A2 series chassis.

HORIZONTAL OUTPUT: The use of a new horizontal out-
put transformer and the horizontal deflection cir-
cuit design, makes the use of HORIZONTAL WIDTH and
LINEARITY controls unnecessary. The newly design-
ed transformer provides adequate width, even at
low line voltage; with very good linearity. Under
abnormally low line voltage conditions, below 105
volts AC, the width can be increased by reducing
the value’of the horizontal output tube screen
grid decoupling resistor R439, to a minimum of
12,000 ohms.

FOCUS: All 20X5 series chassis, use electrostatic-
ally focused picture tubes and do not require ex-
ternal focus assembly or control. However, the
focus of the picture tube is affected by the posi-
tion of the ion trap.

PICTURE TUBES: Since the picture tubes are eleectro-
statically focused and require no external focus
agsembly or control, a simpler picture tube mount-
ing assembly is used. The inherent focus of these
tubes is uniform over the entire viewing area.

ALIGNMENT PROCEDURE

In general, the alignment procedure is the same
as that for the 20A2 series chassis.

With the exception of the location of the ad-
Jacent channel trap L301, the chassis layout is
almost identical to that of the 20A2 Chassis.




MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

Admiral

1912, 19121, 19M2, 19N2Z, 19R2, 1952, 19T1, 19TIC,
19W1, 19WI1A, 19WIB, 19WIC, 19Y1A, and 20L2 CHASSIS

Models using the above listed chassis are: TA1811, TA1812, TA1822, TA2211,
TA2212, CA2215Z, LA2215Z, TA2215, CA2216Z, HA2216Z, KA2216, LA2216Z,
TA2216, -A, CA2217Z, HA2217Z, KA2217, LA2217Z, TA2217, -A, TA2218,
TA2222, FA2226, KA2226, TA2226, KA2227, CA2236, -A, CA2237, TA2242,
CA2246, and CA2526.

The service material below and continued through page 22, with a few exceptions
is applicable to all chassis listed above. The circuit diagram of the 19T 1C chassis
(with 17" picture tube), 19W1B and 19WIC chassis (with 21" picture tubes) is pub-
lished on pages 16-17. These are all-channel receivers. Chassis 19T1, 19W1, and
19W1A, also employ the same basic circuitry as do these other sets. The principal
electrical difference is the inclusion of the DX Range Finder control in these addi-
tional sets. The partial circuit of 20L2 chassis printed on the next page, over, shows
the wiring of DX Range Finder circuit. These various chassis use one-piece narrow
chassis pan as do some of the later production 19W1 sets and others so described.

Chassis 19L2 and 19L2Z (Z means aluminized picture tube) differ in minor res-
pects from the other sets and do have DX Range Finder control. These sets as well
as many of the others have tone controls. Chassis 19R2 uses a 24" picture tube and
differs in a small way from the other sets. For example, 19R2 uses 12BY7 video
amplifier, 6AV5 vertical output, 6CD6G horiz. output, and 6AU4GT damper tube.

Chassis 19M2 is a combination receiver of the same series and has a built-in
2-tube AM radio tuner. The 19N2Z chassis is a combination set having a separate
3-tube AM radio (Model 3D1) with automatic recod changer RC600 combined in one
assembly. These sets, of course, incorporate needed switching arrangement.

The 19Y1A and 19S2 chassis (both using 21" picture tubes) also use the same
basic circuitry corresponding in the main to 19M2 and 19L2. However these newer
sets omit DX Range Finder and employ one-piece narrow chassis pan. The circuit
of 19W1B chassis printed on pages 16-17 may be used for trouble-shooting these
additional sets. Some minor part values may differ and there is a slight difference
in tube location.

Chassis 20L2 uses type 21ZP4A picture tube and type 12BY video amplifier.
Some of the voltage values differ from values shown in the circuit on pages 16-17.
The sync circuits differ considerably and this portion of the circuit applicable to
chassis 20L2 is printed on the next page, over.

In general, alignment information and other service data is applicable to all
chassis types described on the pages that follow.

TO COMBINATION VHF-UHF ANTENNA

If separate VHF and UHF exler:nal antennas are 3% 3%
used, connect the VHF antenna lead-in to the lower an- lonr
tenna terminals and the UHF antenna lead-in to the upper STEN
antenna terminals. é SHORTED END TERMINALS SHORTED END
Figure 1. Antenna Connections When Combination \ 300 OHM TRANSMISSION LINE/

VHF-UHF Antenna is Used.
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

1971, 19W1, 19W1A, 1912, 1912Z, 19M2, 19N2Z and 19R2

SIMPLIFIED ALIGNMENT

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

ALIGNMENT TOOLS

The following alignment tools are required. They can be (ol 2oe)
obtained from the Admiral distributor under the part ae3McmAx —
numbers listed below: AT
Metal alignment screwdriver part number 98A30-9. S5 NcuN 5
5 2 2 1L TRAP. ~0
Non-metallic (fiber) alignment screwdriver (11%%” long, A% oo TesT PowT
14” diameter) part number 98A30-10. (PR (B R | SUS——
Non-metallic alignment wrench (9” long, for large hex- Y - I o
agon core IF slugs) part number 98A30-12. V< TRaP AL———;'O/
. . 4
Non-metallic alignment wrench (9 long, for small hex- '5?537‘:#" o
agon core IF slugs) part number 98A30-14. AS J/ s romT
43.30C MAX \/—’/’_41 o . OF L302
z:l;”-/ 207 4 oms L faJLER)
6208 n2ee
e | S e
@ c208 CE
ST, AN il
ELEC. 4MFD A0 A8 A9
(BOTTOM SLUG) (TOP SLUG) 4.5MC MAX 4.5 MC MIN
45MC ZERO 4.5MC MAX SOUN TRAP
TEST POINT SEC. RATIO DET. (ﬂl RATIO DET. TAKE OFF
JCT. OF €206 Y
R206 & R207 Y 4
Bé’#gh‘;fm Figure 32. Bottom View of 19T1, 19W1, and 19W1A Chassis
MASKING TAPE Showing Test Point Connections and IF Alignment Data.
T0 TEST '0‘??\3?‘
POINT °V° M J-
Figure 29. Tube Shield for IF Alignment and T“"
IF Response Curve Check.
CHASSIS _J_
crowms ~—
9 . q -
260 ONNS Figure 33. Decoupling Filter.
VWA
RECEIVER A2
SUTRUT 500 oS 500 ONMS ANTENIA o Rne)
TERMINALS ,,“,un——\
A7
P Sea -
280 ONMS TRAP
‘5.3‘“6 MAX |
Figure 30. lllustration of 12 db Attenuation Pad for Viewing IF INPUT COIL

Over-all RF-IF Response Curve. Al
47234 MIN

Vﬁ A4 ——-L—”/é °

453 MC MAX
iST I /
. AS | e 500302
e ‘s_xg #l /__,' 0 ANO R3I9
e i (21
l A8 3
|4 3.95MC MAX
e - i i S

':_—[E TEST POINT
02 dic (il
‘ AlO AB A9 Al
| MIKERISIAMAKERANFRY 1AM (BOTTOM SLUG) (TOP SLUG) 4.5MC MAX 4.5 MC MIN
v 45MC ZERO 4 SMC MAX  SOUND TRAP
| \ J SEC. RATIO DET. JPRLRATIO DET. TAKE OFF
| w ST 0r C208 M
R20€ & R207 Y 4

Figure 34. Bottom View of 19L2, 19L2Z, 19M2, 19N2Z and
Figure 31. Top View of TV Tuner 19R2 Chassis Showing Test Point Connections
Showing Adjustment Locations. and IF Alignment Data.
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

1971, 19W1, 19WIA, 1912, 19127, 19M2, 19N2Z and 19R2

IF AMPLIFIER AND TRAP ALIGNMENT

® Connect bias battery; negative to test point T, see
figure 32 or 34, positive to chassis. A 4% volt battery
is required for all steps below.

® Disconnect antenna. Connect a jumper wire across the
antenna terminals.

® Set Channel Selector to channel 12 or other unas-
signed high channel, to prevent interference during

® Set the Contrast control fully to the left {counterclock-
wise).
® Allow about 15 minutes for receiver and test equip-
ment to warm up.
© Use lowest DC scale on VIVM.
Note: Since A2 and A3 are adjustments of an over-
coupled double tuned circuit, adjustment of A3 is first
made at 43.3 MC (step 3) and then at 45.3 MC (step 5),

alignment. to obtain proper peak.
Signal VIVM and Signal . .
SEE Gen. Freq. Generator Connections IR s
1 *47.25 MC Al for minimum.
2 453 MC VTVM high side to test point “V* through | Connect a 4% volt bias battery to test A2 for maximum.
3 233 MC a t:coupl'mg r:me.r; see figs. 32, 33 and 34, | point “T", A3 for maximom
common to chassis.
4 45.3 MC Use lowest DC scale on VIVM. Repeat step 2.
When peaking, keep reducing generator Readiust
5 453 MC output for VIVM reading of approx. 1 volt l

Generator high side to 6U8 (V102) special

6 45.3 MC tube shield. Connect low side to chassis

near the tube shield, see figure 29.

’ A3 for maximum.
or less. If unstable, refer to section 1 of

A4 for maximum,

the “Alignment Hints” on page 1§.

43.3 MC AS for maximum.
8 43.95 mC A6 for maximum,
Connect VIVM os above. Generator high | Follow above instructions. Set Channel se-
9 43.95 MC side to antenna terminals; full output may | lector to 2 or other low channel. A7 for minimum.
be required.
10 To insure correct alignment, repeat step 1 and 6, then maoke the “IF Response Curve Check” given below.

* Befgre proceeding with alignment, turn slugs A2 and A3 out fully (counterclockwise). Check the signal generator used in alignment

ogainst o crystal calibrator or other frequency standard for absolute frequency calibration required for this operation.

IF RESPONSE CURVE CHECK

(Using sweep generator and oscilloscope)

Marker
Generator

Receiver Controls
and Bias Battery

Sweep
Generator

Oscilloscope Instructions

Set Channel Selector | Connect high side to

If an external marker

on channel 12 or an
vnassigned high chan-
nel. Contrast control
fully to the left. Con-
nect negative of 4%
volt bias battery to
test point “T"; posi-

6U8 mixer-osc. insu-
lated tube shield, see
fig. 29. Connect low
side to chassis near
tube shield. Set sweep
frequency to 44.5 MC,
ond sweep width ap-

generator is used, | “V” through o de-

loosely couple high
side to sweep gener-
ator lead on tube
shield, low side to
chassis. Marker fre-
quencies indicated on

Check curve obtained against ideal re-
sponse curve in fig. 36. Note toler-
ances on curve. Keep marker and
sweep outputs at very minimum to
prevent overloading. A reduction in
sweep output should reduce response
curve amplitude without altering the
shape of the response curve. If the

Connect to test point

coupling filter, see
figs. 32, 33 and 34.
Marker pips on scope
will be more distinct
if a capacitor from
100 mmfd. to 1000

tive to chassis. proximately 7 MC.

IF Response Curve.

curve is not within tolerance or the
markers are not in the proper location
on the curve, touchup with IF slugs as

mmfd. is connected
across the oscilloscope
input.

42 MC MARKER 42ZMC MARKER

A45.75MC

45373 MG MARKER

MARKER

Figure 35. IF Response Curves, Incorrect Shape.

If it is necessary to adjust for approximate equal peaks and
correct marker location, carefully adjust slug A2 and if necessary,
adjust slug A3, It should not be necessary to turn the slugs
more than one turn in either direction.

If the curve cannot be made to resemble the response curve
shown at right, repeat all steps under “IF Amplifier and Trap
Alignment” making sure that generator frequencies are accurate
and adjustments are carefully made. If a satisfactory curve can-
not be obtained after repeating these steps, it may be necessary
to change IF amplifier tubes or check for a defective circuit
component to be sure that each stage is operating properly.

instructed below.

Important: If curve changes shape
with hand capacity, see section 1 of
"Alignment Hints.”

‘%‘ 4.0

41.25MC MARKER o
(MAY NOT BE VISIBLE) )

i
}
-424C NARKER ,
I

APPROY,INC  —
43.95 MC MARKER
Sa

apl Lg;Sl 26db | 45.75MC MARKER

95%
a APPROX,
1db (85%,)

§ as0%

TR 0% wanipu

DIFFERENCE i HEIGHT OF PEAKS
SHOULO NOT EXCEED 30%

4 MEASURED FROM HIGHEST PEAK

Figure 36. ldeal IF Response Curve.
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| MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

19TY, 19W1, 19W1A, 1912, 19122, 19M2, 19N2Z and 19R2

4.5 MC SOUND IF AND TRAP ALIGNMENT

See below for touch-up of ratio detector using television
signal without test equipment.

o Connect signal generator high side to pin 2 of Y304
(6AL5) through a .01 mfd. capacitor, connect low
side to chassis.

® Allow about 15 minutes for receiver and test equip-
ment to warm up.

@ Set Contrast control fully to the left (counterclockwise).

® Use o non-metallic alignment tool. If Ratio Det.
Transformer (T201) has hollow core slugs, bottom slug
adjustment A8 can be made from top of chassis, if
you use alignment tool, part number 98A30-12 ob-
tainable from Admiral distributor.

Signal Gen. q
Step Freq. (MC) VIVM Connections Instructions Adjust
When using a signal generator, be sure to check it against a crystal calibrator or other frequency standard for occturate
frequency calibration at 4.5 MC. Accuracy required is within one kilocycle.
IMPORTANT: If o signal generator and frequency standard are not available, alignment can be made using a TV station
signal. Tune in o station and follow steps 1, 2 and 3 below. If necessary use a higher scale on the VIVM.
High side to A8 and A9 for maximum (keep reduc-
1 test point “Y*; Use lowest DC scale on VIVM. ing generator output to keep VIVM at
common to chassis. approx. 1 volt).
Set to iah sid A10 for zero on VIVM (the correct zero
exact] Gl LE e“to Use zero center scale on VIVM, if point is located between a positive and
2 A test point “Z; ilabl negative maximum). If A8 was far
4.5 MC to chassis available. a negative mox b
CONNNON . off, repeat step 1.
High side to *Connect a 10 mmfd. capacitor from
3 test point “Y‘’; pin 5 of V305 (6CB6) to pin 7 of V201 | A1l for minimum.
common to chassis. (6AU6). Use lowest DC scale on VIVM.

* In 19R2 chassis, connect 10 mmfd. copacitor from pin 7 of V305 (12BY7) to pin 7 of V201 (6AU6).

TOUCH-UP OF RATIO DETECTOR SECONDARY
USING TELEVISION SIGNAL (A10, BOTTOM
SLUG OF T201)

*Adjustment AlQ is accessible through the 14" hole
(just below T201) in bottom of the cabinet or the chassis
mounting shelf, located toward the left side facing the rear
of the set. See figures 32 and 34. Removal of the chassis
is therefore not required. Adjustment need be made on
one channel only. Proceed as follows:

a. Turn set on and allow about 15 minutes for warm up.

b. Tune set for normal picture and sound.

c. Carefully insert a non-metallic alignment tool through
the opening in cabinet boftom below T201. An align-
ment tool with a screwdriver blade or hexagonal end is
required depending on the transformer used, see * note
below. When the alignment tool engages the bottom
tuning slug A10, adjust the slug for best sound with
minimum buzz level. Do this carefully as only slight
rotation in either direction will generally be required.
Correct adjustment point is located between the two
maximum buzz peaks that will be noticed when turning
the slug back and forth about % to V5 turn.

ALIGNMENT OF 4.5 MC TRAP A11, USING A
TELEVISION SIGNAL

Beat interference (4.5 MC) appears in picture as very
fine vertical or diagonal lines, very close together, having

a “‘gauze-like” appearance, the pattern will vary with speech,
forming a very fine herringbone pattern.

The trap can be tuned by watching the picture and adjust-
ing slug All for minimum 4.5 MC interference. If greater
accuracy is required, the trap should be adjusted as in-
structed in step 3 of the “4.5 MC Sound IF and Trap
Alignment”.

IMPORTANT ALIGNMENT HINTS

The following suggestions should be followed if diffi-

culty is experienced during the alignment procedure.
1. IF CIRCUIT INSTABILITY: When spot frequency
aligning the IF amplifiers, the VTVM pointer may swing
when the hand is placed too near the IF transformers. When
viewing the IF response curve on an oscilloscope, the curve
may change shape with hand capacity, especially when
aligning A6 (3rd IF transformer T303). To correct either
of these conditions, the following alignment hints should
be tried:

(a) Check the generator output leads to be certain that
the unshielded portion (especially the grounded lead) be as
short as practicable.

(b) Be sure that a decoupling network is used at the video
detector output and that the leads on the network are kept
as short as possible (See figure 33).

(c) For injecting IF signal use an insulated tube shield
over V102 (6U8) Oscillator-Mixer tube. Insulate bottom
inside of tube shield with masking tape; see figure 29.

(d) The use of a non-metallic alignment tool, approxi-
mately eight inches long (part number 98A30-12), will per-
mit adjustment without coming too near to the transformers.

* Ratio detector transformer (T201) has hollow hexagonal core slugs, bottom slug adjustment A1V can be made from top of chas.sis, if you use
alignment tool (part number 98A30-12; available at Admiral distributor). Bottom slug (A10) can be reached through the hole in the core of

the upper slug (A8).
15




MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

Admiral Corp.

VHF TUNER 34064~

Schematic for 19T1C, 19W1B and 19W1C VHF-UHF Television Chassis.
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Admiral 1911, 19TIC, 19W1, 19WIA, 19WIB, 19WI(, 19Y1A,
1912, 19121, 19M2, 19N2Z, 19R2, and 1952 CHASSIS
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1971, 19W1, 19W1A, 1912, 19L2Z, 19M2, 19N2Z and 19R2

® Connect negative of 415 volt bias battery to AGC
buss (test point “'T"'), positive to chassis. If it is diffi-
cult to obtain a curve of sufficient amplitude, remove
battery and connect a wire jumper from test point
“T'* to chassis.

® Connect sweep generator {with 300 ohm output} to
antenna terminals. If sweep generator does not have
a built-in marker generator, loosely couple a marker

VHF TUNER RF AND MIXER ALIGNMENT

generator to the antenna terminals. To avoid distor-
tion of the response curve, keep sweep generator
output at a minimum, marker pips just barely visible.

Connect oscilloscope to test point W' on tuner
(figure 38). Keep scope leads away from chassis.

Allow about 15 minutes for receiver and test equip-
ment to warm up.

Instructions

Alternately adjust A12 and A13 (figure 38) os required to obtain equal peak amplitudes and
symmetry, consistent with flat top appearance, proper band width and correct marker loco-

Adjust A14 as required to obtain curve having maximum amplitude and flat top appearance
consistent with proper band width and correct marker location; see figure 37. After com-
pleting adjustment, recheck adjustment of step 1.

Check each channel operating in the service area for curve shown below. In general, the
adjustment performed in steps 1 ond 2 are sufficient to give satisfactory response curves on
all channels. However, if reasonable alignment is not obtained on a particular channel, (o)
check to see that coils have not been intermixed, or (b) try replacing the pair of coils for
that particular channel, or (c) repeat step 1 for o weak high channel as o compromise ad-
justment to favor the particulor channel. Repeat step 2 for the weak low channel to favor
the porticulor low channel. If a compromise adjustment is made, other channels operating
in the service area should be checked to make certain that they have not been appreciably

Step Marker Gen. Sweep Gen.
Freq. (MC) Frequency
193.25 MC Sweeping
1 (Video Carrier) Channel 10.
197.75 MC See frequency A s
(Sound Carrier) | table below., | "o see figure 37.
83.25 MC Sweeping
2 (Video Carrier) Channel 6.
87.75 MC See frequency
(Sound Carrier) table below.
Set the sweep generator to sweep
the chonnel to be checked. Set
3 the marker generator for the
corresponding video carrier fre-
quency and sound carrier fre-
quency.
offected.

VHF FREQUENCY TABLE
Channel Video Sound
Channel Freq., Carrier, Carrier, HF Osc.,
BIP SHOULD MOT Number MC MC MC MC
he oo 2 54.60 55.25 59.75 100
1 P50 — 3 60-66 61.25 6575 107
= 4 66-72 67.25 775 13
T \ | 5 7682 77.25 81.75 123
[ 82-88 83.25 87.75 129
RO e S LT, B0 GYLIL 7 174180 175.25 179.75 221
8 180-186 181.25 185.75 227
9 186-192 187.25 191.75 233
Full skirt of curve will not be visible unless generator 10 192-198 193.25 197.75 239
sweep width extends beyond 12 MC. n 198-204 199.25 203.75 245
Figure 37. RF Response Curve. 12 204-210 205.25 209.75 251
13 210-216 211.25 215.75 257
Al3 ’ ‘
Al6 AlS W
ae, ) N Y
ﬁf : Als 1 !
VHF 0SG
=1 | | = SLUG ADJ
—— A
‘__:IE b —
Al A2 CAl2 A4
o VHE  453MC VHERF  VHERF
MIXER MAX AM
=V i
w
Figure 38. Top of Tuners, Showing VHF
Adjustment Locations, Figure 39. Front View of Tuner.
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19T1, 19W1, 19WIA, 1912, 19127, 19M2, T9N2Z and T9R2

OVER-ALL VHF AND IF RESPONSE CURVE CHECK

Receiver Controls
and Bias Battery

Sweep
Generator

Marker
Generator

Oscilloscope

Instructions

Contrast control fully
to the left. Channel
Selector on channel
10 or other unas-
signed high channel.
Connect negative of
44 volt bias battery
to test point 'T”,
positive to chassis.

Connect to ontenna
terminals. Set gener-
ator to sweep VHF
channel selected. See
frequency table on
page 27. Keep gen-
erator output as low
as possible, to prevent
overloading.

If an external marker
generator is used,
loosely couple high
side to sweep gener-
ator lead. VHF marker
frequencies are shown
in frequency table on
page I8

Connect to point “V"
through o decoupling
filter; see figs. 32, 33
and 34.

Compare the response curve obtained
against the ideol curve shown in
figure 40. If the curve is not within
tolerance, touch up the IF slug as in-
structed below. [t should never be
necessary to turn slugs mare than one
turn in either direction. If the curve
is satisfactory on the channel checked,
afl other channels should also be sat-

isfactory.

IMPORTANT: When sweep output is
reduced, response curve amplitude on
scope should also decrease, but curve
shape should remain the same. If

} Note that video carrier (mark
er) on the “QOver-gll RF-IF Re-

YIDEO CARRIER SOUND CARRIER

NARKER NARKER sponse Curve” will appear on | curve shape changes, reduce sweep
(“v'lsmta)l the opposite side of the curve as | output and/or the scope gain until the

compared to the “IF Response
Curve’ figure 36. This is due to
action of the mixer tube.

shape does not change.

& AT LEAST 95 POINT

OIFFERENCE 1N HEIGHT OF PEAKS
SHOULD WOT EXCEED 30%,

4 NEASURED FROM WIGMEST PEAK

Figure 40. Ideal Over-all VHF and IF Response Curve.

b

voto camr ¥IDEO cARNIEY

nrer sous)
a v ¢ CARNER
CARRIER

WORE THN 309,

WORE THAS 300

Curves must have approximate equal peaks and correct marker location. If it is necessary to
adjust for approximote equal pecks ond marker location, corefully adjust slug A2 ond if neces-
sary odjust slug A3. It should not be necessary to turn the slugs more than one turn in either
direction.

Figure 41. Over-all RF ond IF Response Curves, Incorrect Shape.

HORIZONTAL SYNC ADJUSTMENT

A receiver which requires horizontal sync adjust-
ment can be corrected only by following in exact
detail the step-by-step procedure given here.

Check whether adjustment is necessary by rotating the
Horizontal control (A) on the front panel from one end
to the other; the picture should hold as follows:

Bending or Jitter ot Top.

Picture Out of Horix. Sync.

Make Horizontal Sync Adjustment as follows:

a. For strong or medium signals, the picture should remain
in sync over the entire rotation of the Horizontal con-
tral. Horizontal sync adjustment is required if the pic-
ture falls out of sync, bends at the top (jitters), or
doubles up on the side. See illustrations at upper right.

1. Set the DX Range Finder at “0” position (see chassis
illustrations) and set the Contrast control (on front
panel) for normal picture.

2. Important: Before making these adjustments, be sure
that the picture can be made to sync vertically (remain
stationary up and down) as lack of both vertical and
horizontal sync is an indication of trouble in the sync
circuits. If replacement of tubes V303, V401, V403 does
not eliminate sync trouble, check for other trouble in the
sync circuits.

b. For weak or fringe area signals, the picture should re-
main in sync over Y5 to 3, of the rotation of the Hori-
zontal control. Horizontal sync adjustment is required
if the picture falls out of sync, bends at the top (jitters),
or doubles up on the side. See illustrations below.
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MORIZONTAL CONTROL @
(ON FRONT PANEL)

=0 E]
@ o
=0 @\ @ 091::
HORIZ. OX RANGE
FREQ. FINDER

Figure 10. Reor View of Chassis Showing Horizontal
Sync Adjustments.

3. With the picture in sync, rotate Horizontal control (A)

on front panel from one end to the other. H picture
does not hold sync as described in paragraphs “a” or
“b™ at left, set the Horizontal control (A) at the point
where the picture just loses sync or becomes unstable,
and slowly adjust the Horizontal Frequency (B) un-
til the picture just falls back into sync. It may require
several turns of adjustment (B). Repeat this procedure
until the picture holds as described in paragraphs “a” or
“b” at left. TIf the picture can be made to hold sync
with adjustment of (B), adjustment is complete.

If horizontal sync is still unsatisfactory, carefully repeat
entire procedure. Try replacing tube V403. It may be
necessary to make Complete Horizontal Oscillator Align-
ment (using an oscilloscope).

COMPLETE HORIZONTAL OSCILLATOR
ALIGNMENT

(Requires Oscilloscope)
IMPORTANT: Set the DX Range Finder at “0” posi-

tion and set the Contrast control (on front panel) for
normal picture.

. Connect oscilloscope high side through a 10 mmfd.

capacitor to terminal marked “C” or “2” on the hori.
zontal oscillator transformer T404 (see figure 11). It
is important to use short leads and a very low capacity
capacitor (at least 10 mmfd.} to avoid loading the cir-
cuit and thus distorting the waveform.

HORIZONTAL
CONTROL ON
FRONT PANEL

HORIZ. LOCK

Figure 11. Bottom View of Chassis Showing Horixontal
Sync Adjustments.

3. Set the oscilloscope sweep to 15.75 KC or a sub-multiple

of it.

PEAKS NUST MAVE EQUAL NEIGNT

Figure 12. Horizontal Oscillator Waveform.

. Adjust the Horizontal Lock slug (D) (see figure 11)

until the oscilloscope waveform pattern appears as in
figure 12. The rounded and pointed peaks of the wave-
form must have equal height. The picture must be kept
in sync to obtain the proper oscilloscope waveform pat-
tern. Keep the picture in sync by adjusting the Hori-
zontal Frequency adjustment (B). I the picture still
will not sync, check for a defective tube, components, or
wiring, before continuing further.

Disconnect the oscilloscope leads.

. Set the Horizontal control (A) fully counterclockwise

to break sync. If the picture does not go out of sync,
momentarily interrupt the channel selector, or adjust
the Horizontal Frequency (B) until several bars ap-
pear sloping downward to the left (see figure 13), then
adjust the Horizontal Frequency (B) until the picture
falls back into sync.

Figure 13. Picture Out of Horizontal Sync.

. Rotate Horizontal control (A) on the front panel from

one end to the other. The picture should hold sync as
follows:

a. For strong or medium signals, the picture should
remain in sync over the entire rotation of the
Horizontal control. If it falls out of sync, bends
at the top (jitters), or doubles up on the side;
sync adjustment is required; see step 8 below.

b. For weak or fringe area signals, the picture should
remain in sync over 1% to 3} of the rotation of the
Horizontal control. H it falls out of sync, bends
at the top (jitters), or doubles up on the side; sync
adjustment is required; see step 8 below.

. If picture does not hold sync as described in paragraphs

6“9

a” or “b” above, set the Horizontal control (A) at
the point where the picture just loses sync or becomes
unstable and adjust the Horizontal Frequency (B)
until the picture just falls back into sync. It may re-
quire several turns of adjustment (B). Repeat this pro-
cedure until the picture holds as described in para-
graphs “a” or “b” of step 7.
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TUNING CONTROL

Components on the underside of the tuner are easily ac-
cessible for replacement after removing three or four sets
of channel coils. However, resistors R110 (15,000 ohms)
and R116 (10,000 ohms) may be difficuit to replace, since
they are located under the stationary contact strip. If re-
sistors R110 or R116 require replacement, it is suggested
that the entire tuner be returned to the Admiral distributor
for replacement.

RESISTOR CHANGED TO INCREASE
HORIZONTAL SYNC
Run 6 in Television Only Receivers
Resistor R406 was changed from 18,000 ohms, 1% watt
to 22,000 ohms, 145 watt in all television only receivers
stamped Run 6 and higher.
This change was made to increase the amount of hori-
zontal sync available at pin 1 of the sync clipper tube

(V303B).
SERVICE HINTS

TROUBLE SHOOTING

The sound output tube V204 (6Y6G or 6AS5) functions
as a voltage dropping tube in addition to being a sound
output tube. The cathode of the sound output tube oper-
ates at approximately 140 volts above chassis ground for
TV operation. If the sound output stage becomes defective,
B+ voltage to the TV tuner, sync separator and clipper,
video amplifier and AGC delay circuit will be affected.

It is important to note that the plate and screen voltages
at the first and second IF amplifier stages V301 and V302,
may vary over a wide range, depending on the strength of
the TV signal. The voltages shown on the schematics are
taken with the antenna disconnected and antenna terminals
shorted; see Voltage Data on schematic pages.

SPEAKER FIELD R
OR FILTER CHOKE N40!
vebiiiiia g Mo
TO PIN 8
¥501 o

(5046) VHF

®
EREE

Figure 14, Besic B+ Distribution.

T9TT, T9WT, TOWIA, 1912, TN2Z, 19M2, 19N2Z and 19R2

In the cascode VHF tuner, the triode sections of the RF
amplifier (V101) are in series. The cathode of the second
triode section is operated at approximately 120 volts above
chassis ground. If the tube should become defective or be
removed from the socket, there will be no B4 voltage on
the plate of the first triode section.

B+ DISTRIBUTION IN TELEVISION CHASSIS

Figure 14 illustrates the basic B-- distribution used in"
these chassis. Note: There are variations in the B4 cir-
cuits of TV and combination models.

SERVICE HINTS FOR HORIZONTAL SYNC

The horizontal oscillator control circuit controls the hori-
zontal oscillator by a method called “Pulse Width Modula-
tion”. This method is so called, because the width of the
pulse applied to the grid of the horizontal oscillator control
section determines the length of time that current flows
through this section. The duration of current flow through
the control section determines the DC control voltage ap-
plied to the grid of the horizontal oscillator, thereby con-
trolling the frequency.

The waveshape applied to the grid of the horizontal oscil-
lator control section is formed by combining a partially
integrated pulse from the horizontal oscillator output and
the horizontal sync pulse. If these two pulses combine prop-
erly, the waveshape shown in figure 15 will be developed
and the horizontal oscillator will be in sync.

With no sync input, the waveform at the horizontal oscil-

Figure 15. Waveform on Grid Pin 1 of V403
With Sync Pulse.

Figure 16. Waveform on Grid Pin 1 of V403
Without Sync Pulse.

lator control grid should appear as shown in figure 16.
Since the horizontal oscillator control voltage is dependent
upon a waveshape formed at the horizontal output stages
(V404, V405 and V406), a defective component in one of
these stages may cause sync trouble. If the waveform shown
in figure 16 can be obtained, this will indicate proper opera-
tion of the horizontal sweep circuit.

When the horizontal oscillator is out of sync, it may be
difficult to observe this waveform (figure 16) on an oscil-
loscope due to the presence of out-of-phase sync pulses. In
this case, remove the sync separator and sync clipper tube
V401. If the waveshape shown in figure 16 is obtained,
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place the sync and separator tube back into its socket. Then,
remove the horizontal oscillator and control tube V403
(6SN7GT). Conventional, well-shaped sync pulses should
appear at control grid (pin 1) of V403.

If there are no sync pulses, or the pulses are of low or
varying amplitude, accompanied with noise, the sync cir-
cuits should be checked. However, if the sync pulses are
well-shaped and of constant amplitude, the horizontal oscil-
lator may be misaligned. Place V403 back into its socket
and make “Complete Horizontal Oscillator Alignment”
given on page 2.0.

If it is impossible to sync the picture, or obtain the cor-
rect waveform at terminal “C”, check for a defective com-
ponent.

HORIZONTAL SYNC INSTABILITY

Horizontal sync instability occurring after the receiver
has been operated for a short period of time, may be due
to change in capacitor C418 (.01 mfd, 400 volts, paper,
10%). The slight change in capacity that occurs with tem-
perature rise, may be enough to cause the circuit to become
unstable. To minimize this possible trouble, a capacitor
(with negative temperature coefficient) is used for capacitor
C418, part number 64A2-16.

If capacitor C418 is suspected as being the cause of hori-
zontal sync instability, it should be replaced only with a
.01 mfd, 10%, paper capacitor, Admiral part number
64A2-16 or Sprague part number 68P8. Important: After
replacing capacitor C418, it may be necessary to make
“Complete Horizontal Oscillator Alignment” (using an os-
cilloscope) as instructed on page 20.

MISCELLANEOUS TROUBLE DUE TO
FAULTY TUBES

Faulty tubes cause the majority of receiver troubles. The
list below contains most common troubles which are gen-
erally due to faulty tubes.

a. Poor fringe area reception due to low B plus voltage.

Check the S5U4C tube.

b. Poor fringe area reception due to low sensitivity. Check

the 6BQ7A or 6BZ7 tube in VHF tuner.

c. Picture and sound separated due to IF oscillation. Check
the 6CB6 and 6U8 tubes in IF amplifier.

d. Picture bending caused by leakage between tube ele-
ments. Check 6CB6 tube in IF amplifier.

e. Poor sync stability, usually more noticeable in vertical
circuit. Check 6U8 and 12AU7 tubes (V303 and V401).

f. Washed out picture due to negative grid current. Check
6CB6 or 12BY7 tube (V305).

EXCESSIVE SNOW IN PICTURE DUE TO
FAULTY TUBES

Excessive snow in the picture can be caused by faulty
tubes in the receiver. Check receiver as follows:

Short circuit the antenna terminals and turn the Contrast
control fully clockwise.

Connect a vacuum tube voltmeter from test point “V” to
chassis. Set the channel selector on an unassigned channel.
If the voltmeter reading exceeds .6 volt negative, excessive
receiver (tube) noise is indicated. This condition can
usually be corrected by tube substitution. Substitute tubes
in the following order: Video detector tube V304, RF
oscillator tube V102, RF amplifier tube V101 and IF am-
plifier tubes V301, V302 and V303.

Corona or arcing in the second anode supply can also
cause a high noise reading at the video detector resulting
in excessive snow in weak signal areas.

ELIMINATING RF INTERFERENCE BY
ALIGNMENT OF 43.95 MC TRAP A7

Antenna trap L103 (adjustment A7, figures 32 and 34)
is aligned for minimum response at 43.95 MC, see IF Am-
plifier and Trap Alignment on page 24 Trap L103 attenu-
ates interfering signals in the 41 MC IF frequency range.
The antenna trap should generally never require realign-
ment in the field. However, if RF interference is experienced
from radio transmitters or other sources at frequencies
(harmonics or fundamentals) in the 41 MC range, the
trap may be realigned to minimize the interference. The
trap must be tuned when the interference appears. If the
interference is intermittent, tuning the trap may be difficult.

To tune trap, use a non-metallic alignment wrench with
a 5/16” hexagonal shank, part number 98A30-12. In some
tuners a non-metallic alignment screwdriver with a 14”
wide blade is required. Tune trap by observing the picture
and adjusting slug A7 for minimum of interference. It
should not be necessary to turn the slug A7 more than a
few turns in either direction. IMPORTANT: Do not turn
the slug completely counterclockwise as channel 2 inter-
ference may result.

IMPROVING UHF RECEPTION WHEN ONLY ONE
OR TWO CHANNELS ARE RECEIVED

If only one or two UHF channels are being received, re-
ception can often be improved by adjusting the oscillator
trimmer which is located at the rear of the tuner; trimmer
at lower right hand side. This is especially true if the
UHF oscillator tube V1 (6AF4) has been changed and
the channels are below 55.

Adjust trimmer while observing picture, tune trimmer
for best picture with minimum of snow. Retune receiver
and repeat adjustment.

REPAIRING KNOBS WITH METAL RIM

The metal rim of some television or radio tuning knobs
may become loose and slip as the knob is rotated. To repair
such knobs, merely punch an indentation in the rim of the
knob using a center-punch (preferably automatic). As an
alternative, a soldering iron can be used by applying the
tip to the rear edge of the knob in order to flow the plastic
into full contact with the metal rim.

It is recommended that the knobs be repaired rather
than replaced, since there may be dimensional differences
in some replacement knobs. Changes have been made to
knobs of later production receivers to prevent slipping of
the metal rim.
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ARVIN INDUSTRIES, INC.

Chassis ''E'" -- 383
Models 21-554, -555, -557

(Circuit diagram on the
next page, over.)

W V. REGT.

woR ORC.  WOR_OUT.

5

STAGGER-TUNED I, F, ALIGNMENT PROCEDURE

1. Set tuner to chamnel 9-10 or 11
2. Connect variable bias supply to junction R211 & C207, Adjust bias for -2 volts.
3, Connect VTVM across R212. Isolate VTVM with 18K resistor. Use -5V scale.
4, Connect RF signai generator to mixer tube shield (V15 5J6). Lift mixer tube shield until it is just ungrounded.
S. Good R.F, grounding between TV receiver on test and test equipment is necessary. A metal surface bench top ]
should be used to insure proper RF grounding. Use isolation transformer between chassis and AC line.
0
STEP| FREQUENCY ADJUSTMENT INSTRUCTIONS 1 ﬂ
il 41.25 Mc L201 for min. ,—1
2. 42.9 Mc Tuner coil for max. L7 (top of tuner) @
P 1. I.F. Output—#=~ o
S 45 Mc ! L.202 for max. Recheck steps 2 and 3 b
‘ g ‘ 2. B +110V DC-a o
4. 42.9 Mc “T201 for max.
3., HI ——=f O
5. 45.3 Mc T202 for max.
4. 2 T
6. 44 Mc T203 for max, H o
—_—
Recheck steps 4,5 and 6 AGC °
|
OVERALL SWEEP CHECK R

1. Connect RF signal generator to chassis near V4 for marker generator. FPush shield down on mixer tube.

2, Connect oscilloscope across R212. laolate oscilloacope lead with 300 puf to ground and 18K . ;
resistor in series. T
3. Increase bias to -2.5 volts .
4. Connect sweep generator to antenna terminals. Adjust sweep generator &k tuner to Ch"ﬂﬂ 10.
To chassis .‘_/WTIBM
300 puf
=
ADJUSTMENT INSTRUCTIONS
T202 T202 positions 45, 75 marker —INDIGA
T201 T20] positions 42.75
T203 T203 adjusts tilt of curve
[~STATION
Note: If desired curve cannot be obtained, slight adjustment of tuner SELECTOR
coil and L202 may be necessary.
N FINE TUNING
SOUND AND 4.5 MC TRAP ALIGNMENT HORIZ. HOLD
1, Tune in available TV station and reduce signal into set until hiss is heard with sound. This can be done by
inserting an attenuator in the antenna lead-in or by removing antenna lead-in from the set and stray feeding VERT. HOLD
in signal by placing lead-in in close proximity of the set. g BRIGHTNESS
2. Set burz contral in the middle of its range. Adjust take off coil (top L101], L102, Quadrature coil {L103) CONTRAST
and buzs contral far cleanest sgund and minimum buzz. If any adjustmen: cause hiss to disappear reduce
signal into set until hies reappears and continue with adjustments. ON-OFF VOLUME
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ARVIN TELEVISION M O D EL § 21-550, 551, 552, 553
CHASSIS "D” 379-UHF, "D” 382-VHF

STAGGER -TUNED 1. F. ALIGNMENT PROCEDURE

i Set tuner to channel 9-1¢ or 11,

2.  Pull AGC tube V10 out

3. Connect variable bias supply to junction R304 & R306. Adjust bias for -2 volts junction R202 & R205

4 Connect VTVM across R212. Isolate VIVM with 18K resistor. Use -5V scale

5. Connect RF signal generator to mixer tube shield (V20 6X8), Lift mixer tube shield until 1t 18 just ungrounded.

6. Good R.F. grounding between TV receiver on test and test equpment 18 necessary. A metal surface bench top

should be used to insure proper RF grounding.

STEP | FREQUENCY ADJUSTMENT INSTRUCTIONS

i 39.7% mc Top L202 for min,

2 47.25 mc. Top L201 for min. Quter peak !

3 41.25mc. Top T201 for min. Outer peak

4. 42.9 mc. Tuner coil for max, (C s 3 3] g

ircuit diagram is
5. 45.2 mc. Bottormn T201 for max. Outer peak--recheck steps 4 and 5. J
printed on page 30.)

6. 42.1 mc. Top T202 for max. Outer peak

7. 45.7 mc. Top T203 for max. Outer peak

8. 44.1 mc, Bottom T204 for max. Recheck steps 6, 7 and 8 D

Arv1 Il INDUSTRIES, INC.

OVERALL SWEEP CHECK e ———— =

1. Connect RF signal generator to chassis near V4 for marker generator. Push shield down on mixer cube

2. Connect oscilloscope across R212. Isolate oscilloscope lead with 300 uuf to ground and 18K
resistor in series, Tolchass! 18K

3. Increase bias to -3,5 volts at junction R202 & R205.

4, Connect sweep generator to antenna terminals. Adjust sweep generator & tuner to channel 10.

To scope

300 ppf

I ‘ o
== .
= PN
CURVE ADJUSTMENT INSTRUCTIONS [
U BV ol B
n
T203 “T203 positions 45.7% marker @ ,'
T202 T202 positions 42,25 w
T204 T204 adjusts tilt of curve e asC
Beée .
Note: If desired curve cannot be obtained, slight adjustment of tungr o~ f
fadie
coil and bottormn T201 may be necessary.
-
:E:—_' Y

SOUND AND 4,5 MC TRAP ALIGNMENT

1. Tune in available TV station and reduce signal into set until hiss is heard with sound. This can be done by
inserting an attenuator in the antenna iead-in or by remoung antenna lead-in {rom the set and stray (eeding
in signal by placing lead-in in close proximity of the set,

2, Set buzz control in the middle of its range. Adjust take off coil (top T205), top and bottom T101, Quadrature
coil {L102) and buzz controi for cleanest sound and minimum busz. If any adjustment cause hiss to disappear
reduce signal into set until hiss reappears and continue with adjustments,

Note: If difficulty is encountered either in reducing signal sufficiently or adjustments being very broad. The
following proceedurg may be used.

Arvin Part No.

STEP | EQUIPMENT | CONNECTION | FREQUENCY ACJUSTMENT INSTRUCTIONS AZRIl Spring
- Two Required
1. Det. jig * Input of jig to Keep lead between 15K
pin 2 of V2 resistor and pin 2 as short
as possible
2. VTVM Output of jig Tune in available | T205 Top (only), T1G
channel {top and bottom) for
B0 VHF -UHF TUNER
UH; in Ext

£ Remave jig Same Quadrature coil Set busz control in middle Cofm:‘::le;c;:vile e S;:‘:giIANMG

(L192) for max. of its range before adjusting

sound L102
4. Satve Buas ceatrol for Correct adjustment of buzz 2 1}2 Clockwise

minimen buss control is approx, middie Turne

of its range
9 Det, jig * Junction C321 Connect VTVM to output
and R333 of jig
Start
b, RF signal Pin 1 {VT) 4.5 mc Tune 4.5 mc trap Hook String Loop
generator Bottera T285 (or min on Eyelet
47
470K
#Detector jig Input —AAA—} ~AAA VTVM
e T
470K IN34

T - Ground
25
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CAPEHART-FARNSWORTH COMPANY

A DIVISION OF INTERNATIONAL TELEPHONE & TELEGRAPH CORPORATION

"CX-37" SERIES

TELEVISION RECEIVER CHASSIS

CHASSIS IDENTIFICATION
CX-37 Series—({Early Version)

Chassis Number CRT Size Remarks
Pt 177 Rect.  Described on page 33, in 1953 Television
CT81 21" Rect.  Servicing Manual (Supreme Publications).

CX-37 Series—(With Hinged Secondary Control Cover)

CT89 17" Rect.
CT90 21" Rect.
CT115 21” Rect.—Aluminized . .
CT133 21” Rect.—Aluminized Less Audio, used with separate radio chassis
CT95 24" or 27" Rect. 90° Deflection—6AV6 and 6AQ5 Audio Circuit
CT130 24" Rect. 90° Deflection—6BKS5 Audio Circuit

CX-37-1 Series—(With 82 Channel UHF/VHF Tuner and
Hinged Secondary Control Cover)

CT110 17" Rect.

CT108 21" Rect.

CT116 21” Rect.—Aluminized

CT134 21” Rect.—Aluminized Less Audio, used with separate radio chassis
CT112 24" or 27" Rect. 90° Deflection—6AV6 and 6AQ5 Audio Circuit
CT131 24" Rect. 90° Deflection—6BK5 Audio Circuit

For alignment information please see pages 33 and 36, in the 1953 Television Manual.

General Description .

The Capehart CX-37 Series TV chassis are all basically Chassis-Model Cross Reference
the same. These chassis are composed of two sections;
the front section referred to as the RF-IF Chassis and the

rear section, the Deflection Chassis. The RF-IF chassis 4C174ms-1 | cT-110 11724431 | €T-12
bolts to the Deflection chassis providing a basic 21 tube —r el
chassis including the picture tube and two rectifiers. The oce nest 5C214m cra2 12p274M | CT95

chassis features a tilted IF strip for ease in adjustment
and replacing of tubes. Complete isolation is obtained
between these sections with all connections being made
by a male plug inserted into the receptacle provided on
the deflection chassis.

The front portion of the RF-IF Unit forms a solid

1T174MS CT-126 5C2148 CTr-121 12F274M-1 Cr-112

LT17485 CIL126) SC2LATHIECT 12 15W214MD-1] CT-134

mount for the picture tube while the H.V. Section serves 1T174m-1 | €T-110 5C2148-1 | €123 w2l
as a rear mount for the CRT and Deflection Yoke. The W2 14BN ICT:134
H.V. Section is a separate unit which is easily removable 117481 | CT-110 SC21AM OB [RCTZIS
from the chassis for servicing. There are three basic 16T284M cr-95
versions of each the CX-37, %X-37R and CX-37-1 TV 1T174Ms-1 | €T-127 5C214MD-1 | CT-116
series chassis. A chart has been provided which lists the 167244M-1 | CT-112
various versions as well as the information necessary to 1T17485-1 | €T1-127 7H214M cran
determine the correct chassis. The chassis can be identi- 16T244M5 | CT-130
fied by stamping on the chassis rear apron which can be 21214M-1 cr-108 7H2148 cr121
either “CX-37", “CX-37R” or “CX-37-1". 16T244M5.1 | €T3
The latest additions to the Capehart CX-37 and CX-37-1 2721481 €1-108 7H214M-1 | €T-123
Series Instruments are those employing the “90° Deflec- 16T2448S CT-130
tion” 24” and 27" Rectangular Picture Tubes. The chassis 21214 | CT-115 7H2148-1 | CT123
employed in these models is similar to the basic chassis 16724485-1 | €131
with exception of the deflection circuits which have been 21214MD-1 | €116 9F214MD CT.115
n;lodified t'ox}-l th}? 90° det;lfection angle tubes. The basic . 16724485 | €7-130
changes in the chassis itself are: . .
(1) The addition of a second 5U4G Rectifier. 2TZ1AM5 CTal28) FFZIAMD-} | CT-116 R | cpEr
(2) Revision of the Horizontal Output and H.V. Rec- ToTRE i : :
tifier circuit by use of a 6CD6G tube as Horizontal | 2121485 cr-128 :
Output, an improved Horizontal Flyback Trans. and 1BW214FD-1| CT-134
two 6AXAGT tubes as Dampers. These changes 21214Ms-1 | €T-129 2F21480:1 M ICT116
provide the additional scan necessary and 20KV of 19C204M CT-143
Second Anode Voltage. 212148S-1 | CT:129 N2 cr-95
(3) The use of a 6AV5GT tube as Vertical OQutput. 19C214M.1 | CT-144
(4) ’}‘he additio}? of an externafl magé\ezticcr(’PM)dfg’cll(x}ssr 4C174M-1 CT1-110 11F244M-1 | CT-112
or use with magnetically focused 24CP4 an 4
Picture Tubes. 4C174MD | cT99 11F2448 cr-95 1762 LAMDIEC T4
In addition to these changes the chassis used in higher
priced 24” and 27" models incorpcrate an improved audio w174ms | cr.99 19C214MD-1 CT-146

circuit using a 6AV6 1st audio stage and 6AQ5 audio out-
put stage with a continuously variable tone control. 24 MS-~Mahogony Floratone BS—Bisque Floratone M—Mahogany B—Bisque

Is i i =
mode sciﬁgi};eeﬁ‘;f;ygécih?%%ﬁ% “:Sdfgeoﬁa?;zf“d CX-8T . D—Highly Pofished Mohogany  BD—Highly Polished Bisque  FD—Highly Polished Fruitwood.
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CAPEHART "CX-37" & "CX-37-1" SERIES TV

(17-21"* CRT Version)
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Capehart

Picture Circuits

No Picture, No Sound, Raster Present
Use oscilloscope to trace video signal. If video is not

present at output of Video Detector check:

(A) R-F Tubes V101 and V102 or I-F tubes V201, 202,
203 and 204.

(B) Video Detector Crystal (IN64) and associated
components.

(C) Voltage Readings on all R-F and I-F tubes.

(D) Plate and Screen load resistors and by pass ca-
pacitors in R-F and I-F Stages.

If video signal at Video Detector is normal check:
(A) Voltage readings on 1st Video Amp. (% 6X8)
V205B.

(B) Resistors R219, R220, R224, R225 and R226.
(C) Peaking Coil L206 for open.

Horizontal Sync—AFC and Sweep Circuits

1.

Loss of Horizontal Sync:

If Vertical Syne is critical also check:

(A) Sync Sep. 6BE6 or 6CS6 (V402) and Phase
Splitter, 12AU7 (V403) tubes.

(B) Sync Coupling Capacitors C406 and C408. (Note:
C408 not used in chassis coded “D-3” or later.)

(C) ODQ}{I Resistors R222, R419, R418, R422, R423
or R424.

If Vertical Sync is normal check:

(A) Open Capacitors, C510 or C506.

(B) Open Resistors R505, R502 or R507.

“Jittery” Horizontal Sync:

Check:

(A) Horiz. Phase Det., 12AU7 (V403B) tube.

(B) Value of resistors R503, R504 and R508.

(C) Capacitor C513 for open.

Extreme Horiz. Sweep Distortion (Picture Distorted

— Horiz. Sync critical).

Check:

(A) Horiz. Phase Det. 12AU7 (V403B) and Horiz.
Osc., 12AU7 (V503) tubes for Heater to Ca-
thode leakage.

. Three Overlapping Pictures (Horiz. Osc. frequency

too high).

I{] a?\justment of Horiz. Osc. cannot correct condition,

check:

(A) Horiz. Osc., 12AU7 (V503) tube by substitution.

(B) Capacitor C517 for open.

(C) Resistor R515 for open.

Tearing at top of Picture.

If adjustments of Horiz. Osc., AGC and Pix Lock

Control do not correct condition, check:

(A) Capacitor C515 for open.

No Raster — No High Voltage.

Use oscilloscope to check waveform at grid (pin 5)
of Horiz. Output 6BQ6GT (V504). If waveform is
normal, check:

A) Horiz. Qutput 6BQ6GT (V504), H. V. Rectifier
leSGT (V505) and Damper 6W4GT (V506)
tubes. .

(B) H. V. Circuit fuse (.2 amp.) for open.

(C) Horiz. Winding of Defl. Yoke and Horiz. Output
Trans. (T502) for open.

(D) Parallel Resistor R522 and Capacitor C523 for
open.

(E) 6BQ6GT Screen Load Resistor R519 for open.

If waveform at grid (pin 5) of 6BQ6GT (V504) is

not normal, check:

(A) Horiz. Osc., 12AU7 (V503) tube.

(B) Coupling Capacitor C518 and Resistor R517 for
open.

(C) Horiz. Osec. plate load resistors R509 and R514
for open.

(D) Horiz. Ringing Coil L501 for open. Also check
values of other components in Horiz. Osec. circuit.

. Insufficient Horiz. Sweep.

If condition cannot be corrected by adjustment of

Horiz, Drive and Width, check:

(A) Horiz. Osec. 12AU7 (V503), Horiz. Output
6BQ6GT (V504) and Damper 6W4GT (V506)
tubes.

(B) Voltage readings on Horiz. Osc. 12AU7 and

Horiz. Output 6BQ6GT.

TROUBLE-SHOOTING NOTES ON THE CX-37 SERIES TV CHASSIS

10.

1.

(C) Value of Capacitor C524 in Damper circuit, also
capacitors C518, C517 and other components in
Horiz. Osc. circuit.

(D) Capacitor C520 for open.

Insut;ficient Horiz. Sweep with Foldover on Right Side.

Check:

(A) Capacitor C518 for leakage.

Horiz. Foldover in Center of Picture.

Check:

(A) Capacitor C520 for leakage.

T;apezoidal Raster-Horiz. Sweep Decreased.

eck:

(A) Horiz. Winding of Defl. Yoke for partial short.

(B) C}?pacitor C528 (across % of yoke winding) for
short.

Vertical Sync and Sweep Circuits

Loss of Vertical Sync or Critical Hold.

Use oscilloscope to check sync signal at grid (pin 1)

oﬁ Vﬁrtica] Osc., 6BF6 (V501). If sync signal is normal,

check:

(A) Values of capacitors C534, C530, C535, C529, Re-
sistors R540 and R542 and other components in
Vertical Ose. circuit.

If sync signal is not normal, check:

(A) Sync Separator 6BE6 or 6CS6 (V402) and Phase
Splitter %12AUT (V403A) tubes by substitution.
Voltage readings and waveforms in Sync Separ-
ator and Phase Splitter circuits.

(C) Integrating Network (PC501).

(D) Coupling Capacitors C408 and C537 for open.

(E) Resistor R413 for open.

Loss of Vertical Sweep

Check:

(A) Vertical Oscillator 6BF6 (V501) and Vert. Output
6V6 (V502) tubes by substitution. Use oscillo-
scope to check waveform at plate (pin 3) of Ver-
tihca]kOutput, 6V6 (V502). If waveform is normal,
check:

(A) Vertical Winding of Deflection Yoke.

(B) Vertical Output Transformer T501.

(C) Capacitor C541 for short.

If waveform is not normal, check:

(A) Voltage Reading in Vertical Osc. (V501) and Ver-
tical Output (V502) circuits.

(B) Vertical Output Transformer
primary.

(C) Resistors R527, R529, R531, R532, Capacitors
C603B, C530, C532, C536 for open also check other
components in Vertieal Osc. circuit.

T501 for open

Insufficient Vertical Scan

Use oscilloscope to check waveform at plate (pin 3)

of Vertical Output, 6V6 (V502). If waveform is normal,

check:

(A) Vertical Winding of Deflection Yoke for partial
short.

(B) Vertical Output Transformer T501 for partial

short.

(C) Capacitor, C541 for leak.

If waveform is not normal, check:

(A) Vertical Osc., 6BF6 (V501) and Vertical Output,
6V6 (V502) tubes by substitution.

(B) Voltage readings on V501 and V502.

(C) Capacitor C603C for open.

(D) Capacitors €529, C530, C532, Resistors R527,
R529, R531, R532 and other components asso-
ciated with V501 and V502.

Extreme compression of Scan Lines at Bottom with
Stretching at top.

Chech:

(A) Adjustments of Vert. Hold, Linearity and Height.
(B) Capacitor C534 for open.

Vertical Foldover at top—poor Vert. Linearity.
Check:
(A) Value of Resistor, R535 and Capacitor, C533.

Two Pictures Vertically—Linearity Distorted.

Adjust Vertical Hold to stop roll, check:

(A) Capacitor C529 for leakage.

Vertical Scan Reduced with Stretching at Top.

Check:

(A) Adjustment of Vert. Hold, Linearity and Height.
(B) Capacitors C534 and C533 for change in value.

30
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CBS-~-Columbia

Chassis Models

921-11 U22C05, U22C07, U22C07B, U22T09,
U22T09B, U22T09EB

921-13 U22T19, U22T19B

921.14 22C09, 22C09B, 22T19, 22T19B

The service material on this page and the next three pages is exact for chassis
listed above. The additional chassis 921-12 and 921-94, used in models listed
below, are very similar in most respects to chassis covered. Different tuners
are used, and other types of 21' picture tubes may be employed.

Chassis Models Chassis Models
921-12 22T09, 22T09B, 22TO9EB, 921.94 23C49L, 23C49LB, 23C59
22C07B, 22C07, 22C05 23C59B, 23C49S, 23C49SB

PICTURE TUBE HANDLING PRECAUTIONS e i
PICTURE TUBE "|
The picture tube encloses a high vacuum and with the larg 3 {SEE SCHEMATIC) .
surface area of glass involved, the stresses set up, particu- EEE‘T—_—; (v’m\ oo I
larly at the front rim of the tube, are considerable. An ab- B = e l
normal handling stress, accidental blow at a highly stressed ! ety N
surface, or even a scratch on the surface of the tube could ) | - Ty i evecT ‘\“"" Ivis l
5N ) o ! , L ey ey \_s \N_,s -

cause it to implode or collapse with destructive violence. R lfm,\ o} venr oy 1209 o) S A |

0 TRANS, e

i
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e~
vslmsl.ﬁ” s
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7 \
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VHF v
v TURER \ o ,‘m’».-. - V&
-~ = _— iDL
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ereo SPUTTR T 200
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HIGH VOLTAGE WARNING

1303 [wiotw  vERTLIN
CONTROL P203
con | ]

o 2o Operation of this receiver outside the cabinet or with covers

l b, removed involves a shock hazard from the receiver power
o {

P supplies. Work on the receiver should not be attempted by

anyone who is not thoroughly familiar with the precautions

TTOM VIE A .
FITTOMN ViEX necessary when working on high voltage equipment.
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CBS - Columbia Circuit Diagram for Chassis

921-11, 921-13 and 921-14

921-11 & {3 TUNERS

L INPYT

Riaq

v3
6CB6

st I F

Ve

6CB6

2m0 1 F

@ 130v X 1w
claa

4

v20
5U4G

RECTIFIER

%

EVB tv7
sAve [ 12BH7

NOTES
1. C435 is 180 MMF. part 23004650 in 921-11 & 13 chasses.
2. R244, R245, R242 ond 547 are used only i 921-11 & 13 chassis.
3. R307 is 22K, IW in some chassis.
4. Unless otherwise noted:
Capacitors marked less than | are in mid.
Copacitors marked more than { are in mmf,
Copacitors are rated at 600 V.
Resistors are in ohms.
Al resistors 15 Watt.
DC voltages messured with s VTVM between socket terminals
and ground.

“Indicates scope synced at verticsl sweep rate.
**Indicates scope synced at horizontal sweep rate.

(These connections are made to tuners employed.)
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(Alignment information on the next page, over.)
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Alignment Information for CBS-Columbia Chassis 921-11, etc. (Continued)

1K ALIGNMENT

1—Connect negative of 3V battery to AGC bus (R102,
C104. R106 junction near V3 is readily accessible)
or to test socket pin 8, positive to chassis.

2—Remove mixer tube shield, connect Signal Generator,
to it and replace over mixer tube $o shield dves not
contact chassis.

3—Connect VTVM lead through a 22K resistor to grid
of first video amplifier (Pin 2, V7, 12BH7) or to
test socket pin 5 and negative lead to chassis.

4—Turn receiver on and allow it to warm up a few
minutes,

5—Set VTVM on —5 volt range and signal generator to
44.2 mc unmodulated.

6—Adjust 4th IF transformer T104 bottom slug for
maximum_output, setting signal generator attenuator
to produce no more than a 3 volt reading on the

VTVM.

7—Set signal generator to 39.75 mc unmodulated and
adjust T104 trap, top slug, for minimum reading on

the VTVM.

8—Set signal generator to 45.6 mc unmodulated and
adjust bottom slug of 3rd IF transformer T103, for
maximum output as in (6).

9—Set signal generator to 47.25 mc unmodulated and
adjust trap T103, top slug for a minimum reading

on VTVM.

10—Set signal generator to 42.7 mc unmodulated and
adjust bottom slug of T102 for a maximum VTVM
reading as in (6).

11—Set signal generator to 41.25 mc unmodulated and
adjust trap T102, top slug, for a minimum VTVM
reading.

12—Set signal generator to 44.2 mc unmodulated and
detune the tuner IF coil L3. Then adjust the 1st IF
coil. T101 for a maximum VTVM reading as in (6).

13—Disconnect the signal generator from the tube shield.

14—Connect Sweep Generator to mixer tube shield and
an oscilloscope, calibrated for 3 volts peak to peak
as reference output level. in place of the VTVM.

15—Loosely couple Marker Generator to input of the
Sweep Generator.

16—Adjust Sweep Generator dial and attenuator to show
an IF response curve not over 3 volts peak to peak
on the calibrated oscilloscope screen. (Exceeding this
value will give a distorted response curve.)

17-—Adjust tuner IF coil L3 and st IF coil T101 to
obtain the response curve shown below.

[ RA Ly
_T._ /_\ NOT GREATER THAN 30%
A K TEEE

| e

42.45
me
3975
47.25 | m
VIDEO SOUND
CARRIER CARRIER
45.75mc 41.25mc
h IDEAL BANDPASS

USUALLY: To set 45.75 marker. at 50 point adjust tuner
IF coil.

To compensate for tilt adjust 1st IF Coil T101.
Adjust for maximum bandwith at the 509% point.

VHF TUNER OSCILLATOR

If all channels are not within range of FINE TUNING con-
trol, set FINE TUNING in center of its range and adjust slug
reached through front of RF tuner unit for adjustment of
each channel. CAUTION: Do not touch adjustment on top of
RF tuner unit, other than converter plate coil. L14, during
IF alignment.

SOUND ALIGNMENT

1—Connect 4.5 megacycle signal generator to pin 2 of
12BH7 (V7) video amplifier, or to test socket pin 5.

2—Connect DC VTVM (negative polarity) to pin 7
of 6AL5 (V9) ratio detector, or to test socket pin 6.
Connect negative lead to chassis.

3—Adjust signal generator to precisely 4.5 megacycles;
adjust output to read approximately 5 volts on VTVM.

4—Adjust L106 and ‘bottoin of T106 for maximum de-
flection on VTVM. Keep VTVM reading below 10
volts at all times.

S—Attach two series-connected 100K (%19%) resistors
across R126 (Ratio Detector Load Resistor). Con-
nect DC VTVM to center-tap of 100K resistors, and
connect ground wire of VTVM to junction of C122
and C124 (Audio Take-Off of T106), or to test
socket pin 3.

6—Adjust top of T106 for zero reading on VIVM
between a plus and a minus peak.

HORIZONTAL OSCILLATOR ALIGNMENT

If the Horizontal Hold control fails to maintain sync, the
horizontal oscillator should be reset. To reset this screw-
driver adjustment, set the Horizontal Hold control in the
center of its range and sync the picture with the horizontal
AFC adjustment screw. Check the hold control action on
various channels and alter the screw adjustment as required
to provide sync on all channels.
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c ROS L EY CHASSIS 426

CHASSIS 426
{(with UHF Converter)

Models: G-17TOMU

(without UHF Converter)
Models: G-17TOMH

G-17TOBH G-17TOBU
G-17TOWH G-17TOWU
G-17TOBKH
G-17TOWEH

Chassis 431, used in Models G-21TOBH, G-21TOMH, G-21TOWH, and
Chassis 431-2, used in Models H-21COBH, H-21COBU, H-21COMH,
H-21COMU, H-21COSBH, H-21COSH, H-21COWH, H-21COWU, H-21HCBH,
H-21HCBU, H-21HCMU, H-21HCWH, employ 21ATP4 picture tubes, while
Chassis 432, used in Models H-17TOBH, H-17TOBU, H-17TOMH, H-17TOWH,
H-17TOMU, H-17TTOWU, employs a 17AVP4 picture tube. All these sets
are similar to Chassis 426. Chassis 443, used in Models H-21HPBHa and
H-21HPWHa, Chassis 443-3, used in Models H-21HPBHd and H-21HPWHd,
and Chassis 445 are also similar. Aside from minor differences (such as
the use of 25CU6 hor. output tube, added 3AV6 stage on some sets, and the
use of other tuners) these chassis are so similar that the same material will
apply to all these sets.

RF. AND MIXER ALIGNMENT

Step Station Signal Generator
No. Selector Oscilloscope Bias To Adjust
1. Chan, #10 High side -1.5 Signal Generator set to | C-3 for maximum 400

through a | voltsto | 195.5 MC., 400 cycle 30% | cycle response on scope.
10,000 ohm | white AM modulated. Through | Remove signal Generator.
resistor to lead on Dummy Antenna to the
TP1 on Tuner. tuner. Antenna lead-in,
Ground lead to
Tuner Case.

2. R " " Sweep Generator to An- | Adjust C5 & C9, to pro-
tenna’ lead-in through | duce a response curve
dummy antenna. Set Gen- similar to R.F. and Mixer
erator to sweep Channel Response Curve.

10 freq. Loosely couple
Marker Generator to
sweep output cable. Set
marker to either 21.9 or
26.4 mc.
OUYGCNE:EMOR % ':';.'.;:"\A t & -
TR Lo G,
r I??./:t 7 ouTTPuv :f, 21.9MC
—;— W Tkwgg‘ A 5M6‘1
= TO ANT. —
NOTE - Lood length shiasd be kept 10 0n absolts mwwnum, TERM
by comecting netwark drectly 10 generaior lerminals | g:c:nzcg\.v;rgv”‘
OF TOTAL HEIGHT
DUMMY ANTENNA R. F. & MIXER RESPONSE CURVE

Without disturbing the R.F. grid, R.F. plate, and mixer-grid trimmer, check the response on the other
VHF TV channels by setting the station selector to the desired channel and changing the frequency of the
sweep generator to correspond to the channel being checked. The response curve should be essentially
the same on all channels and the markers should fall in similar positions on the response curve. A slight
amount of tilt can be tolerated. The amount of tilt indicated by the relative amplitudes of the response
curves where the picture and sound I.F. Markers rest should not exceed 30% of the over-all response

curve amplitude.  (georyice material continued on the next 7 pages.)
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CROSLEY Chassis 426 (Continued)

LF. ALIGNMENT

All lead connections from the signal marker generator and sweep generator must be shielded. Keep exposed ends and
ground leads as short as possible (about one inch). Always locate the ground lead connections as close as possible to their
respective ""hot" leads in the television receiver chassis. The sweep generator output, signal generator output, and contrast
control must be kept l1ow enough to prevent overloading the television receiver circuits.

CAUTION; One side of the chassis is connected to the power line. Therefore, test equipment should not be connected to the
receiver unless an isolation transformer is used between the power line and the receiver., DO NOT GROUND
THE RECEIVER CHASSIS UNLESS AN ISOLATION TRANSFORMER IS USED.

The front side of the chassis as referred to below means the side opposite the tubes.
The rear side of the chassis means the side on'which the tubes are mounted.

VIDEO I F. ALIGNMENT (with VIVM)
In the I.F. Alignment, 1imit input of signal generator so that reading on VTVM does not exceed -2 volts.

Connect Sig-
Step | nal Generator | Signal Gen. Connect C»:;:gcegi::o::d Adjust
No. | Througha .01 | Freq. MC. VTVM s o
Capacitor
1. Test Point 244mc. | Junction of | Connect 3 volt bias | T101 for maximum indication on meter, limit
No. 2 on Tuner R118 and C113 | battery negative lead | input to make peak less than -2 volts D.C. on
(closest to L9 and chassis. to white lead from | VIVM.
slug  adjust- tuner, positive lead to
ment). chassis

2. " 22.9 mc. " " L103 (rear slug) for maximum,. Use first peak
from tinnerman clip end of coil,

3. " 21,9 mc. " " L103 (front slug) for minimum. Input level
should be high enough to produce at least .5
volts at null on VIVM. Use first null obtained
from end of coil form opposite tinnerman clip.

4. Repeat steps 2 and 3.

5. ' 25.5 mc. o " L102 for maximum.

6. " 25.1 mc. @ o L101 (front slug) for maximum. Use first peak
from tinnerman clip end of coil.

7. " 27.9 mc. " " See Note 1.

L101 (rear slug) for minimum deflection on
VTVM. Use first null obtained from end of
coil form opposite tinnerman clip.

8.  Repeat step 6 (and 7, if adjacent channel trap is used).

9. Test Point 25.1 mc, " Connect a 100 ohm [ L9 (brass screw) on the Tuner for maximum,

No. 1 on Tuner resistor in series
(closest to C21 with a 1000 mmf{. cap.
trimmer across L101,

screw),

Note 1. This adjustment can be made only on receivers where the Adjacent Channel Trap has been added.
TO CHECK I. F. ALIGNMENT (with scope)

Excessive sweep input will overload the circuit and cause distortion in the wave form. Check for possible overload by tem-
porarily increasing and decreasing the signal input level and noting any change in the wave form.

Excessive signal from the marker generator will also distort the wave form. Be sure to keep the marker at the minimum
usable amplitude.

Sweep Gen. | Scope Connected Sweep Gen.

Connected to to Bias Set to Remarks

Ungrounded | High side of | Connect 3 volt | Sweep from | Provide markers as shown on curve.
shield of V2| contrast con- | bias  battery | 20 to 30

and chassis, | trol and chas- | negative lead | megacycles. HEITIS
sis. Contrast | to white lead
control at mini- | from tuner, 6.4 M
mum contrast. positive lead e
to chassis.
60%
25.5 MC.
30% 25IMG ¥ o0
I R S o _lo%iy_

Nominal Overall 1.F. Response Curve
A slight deviation in response curve is tolerated, but if any
great deviation is noted, the LF. stages will have to be re-
aligned.
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CROSLEY Chassis 426 (Continued)
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CROSLEY VHF OSCILLATOR ALIGNMENT (Continued)
OSCILLATOR ALIGNMENT (using scope)

Step Channel Sweep Marker

No. Oscilloscope Selector Generator Generator Adjust

1. High side of | Chan. #2 | To sweep Channel | 59.75 . Sound | Channel 2 oscillator slug so that marker falls
scope to high 2 frequencies. | I F. Carrier. | into bottom of valley on curve (the point
side of R120 Connect Gen. out- corresponding to the 21.9 mc. marker as
contrast control. put in series with shown on Nominal Overall L F. Response
Low side to dummy antenna to Curve sketch.) Be sure that the Fine Tuning
chassis. See Note. | antenna  lead-in. Control is set to the center of its range.

2. Repeat the above procedure for each of the remaining channels, by resetting the sweep generator and the marker
generator to the correct frequencies for each channel that is to be adjusted.

Note: Apply a -3.0 volts negative bias to Junction of C111 and R117 or to white lead from VHF R. F. Tune
Use whichever is the most convenient point.

SOUND ALIGNMENT

The 4.5 mc. trap (front of L109) must be aligned first, regardless of which procedure is used for the remainder of
the alignment (Procedure A or B).

Step | Channel
No. | Set To Adjust Remarks
1. | Any Connect a crystal controlled 4.5 mc.,400 | Remove signal generator and scope from the receiver.
unused | cycle amplitude modulated signal (30%
channel | or greater) between pin 8 of V104 and

chassis. Connect high side of scope
through a detector probe to cathode of
picture tube, low side to chassis. Adjust
L109 (rear slug) for minimum 400 cycle
indication on scope.

PROCEDURE A (with signal from station)

Step | Channel

No. | Set To Adjust Remarks

1. | Strong | L106 for maximum sound output. Set Buzz Control (R132)approximately 90° from clock-

signal wise stop.

2. | Weak L111 and L109 (front slug) for maximum | If the signal in the area is too strong to obtainthese

signal sound output. peaks, remove the antenna from the receiver.

3. | Weak Buzz Control (R132) for minimum noise | This signal shouldbe weak enough to allow noise (hash)

signal (hash). to come through along with the sound.

4, | Strong | L106 again for maximum sound output. Limit the volume control setting so that this peak can

signal be heard.
PROCEDURE B (with alignment equipment)
Step | Connect Signal Gen. Connect
No. | Signal Gen. | Freq. MC. Scope Miscellaneous Instructions Adjust
1. |Pin 8 of (4.5 mc. Across second- Set Buzz Control (R132) to | L106 for maximum 400 cycle
V104. FM modu- | ary of output approximately 90° from | indication on scope.
lated trans. T105. clockwise. stop. Set the
400 c.p.s., Volume Control (R135) ata
25 ke. low level.
deviation.

2. " " " " L111 for maximum response
keeping input signal at a low
level (below limiting).

3. " " " " L109 (front slug) for maxi-
mum response keeping input
signal at a low level.

4, " 4.5 MZT. " Use a high input level on | Buzz Control (R132) for null
AM mdu- signal generator. (minimum 400 c.p.s. ampli-
lated tude on scope).

400 c.p.s.

5. " 4.5 MC. " Set the Volume Control [ Re-peak L106 for maximum
FM modu- " (R135) at a low level. 400 cycle indication on scope.
lated
400 c.p.s.,
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CROSLEY Chassis 426 (Continued)
HORIZONTAL BLOCKING OSCILLATOR ALIGNMENT
Tune Receiver to TV signal, adjust contrast control for normal picture below limiting in the Video Amplifier, and proceed as
follows:
Step Contrast Control

No. Set For Miscellaneous Adjust

1. Normal Picture | =--e-s--c-ccecrcmaroe-- Horizontal Hold Control (R164) and Horizontal Frequency Adjust-
ment (rear slug of T108) until picture is in sync.

2. " Connect scope in series| Adjust Horizontal BTO Trap (front slug of T108) to obtain the wave-

with 10 mmf. to lug 4 of | form shown below. Keep the picture in sync at all times by re-
T108. adjusting the Horizontal Hold, Horizontal Frequency and/or Hori-
zontal Lock Trimmer (C142).
Adjust so that the peak of pulse
is equal or 10% higher than
peak of sine wave,
3. " Horizontal Hold set fully | Adjust Horizontal Frequency (rear slug of T108) by turning out un-
clock-wise, til the picture is just out of sync. Then turn the control slowly in
until the picture is just ready to fall into sync (indicated by a wide
black vertical or diagonal horizontal blanking bar).

4. " Horizontal Hold set fully Picture should normally be in sync. Remove the signal by tuning

counter-clockwise. off and then re-tuning to the station. If more than seven bars are
present, adjust the Horizontal Lock Trimmer slightly counter-
clockwise until three or four bars appear when the receiver is
tuned off and then re-tuned to the station (Horizontal Hold Control
still set fully counter-clockwise). If less than three bars are
present, adjust the Horizontal Lock Trimmer counter-clockwise
to obtain the three or four bars as described above,
Since the Horizontal Lock Trimmer adjustment affects the hori-
zontal frequency, the adjustments of both the Horizontal Frequency
Adjustment and the Horizontal Lock Trimmer must be repeated
until the conditions outlined in steps 3 and 4 exist simultaneously
at the extreme positions of the Horizontal Hold control.
Check pull-in range, which should be normally 60° to 120°.

5. Weak Picture | -ccmcccmcccmcmcacaoo Set the Horizontal Hold Control so that when the receiver is tuned
off and then re-tuned to the station, the picture returns completely
in sync.

TABLE OF SOCKET VOLTAGES
The following voltages were measured with an electronic voltmeter while the set was operating on 117 volts, 60 cycle a.c.
with no signal input, antenna terminals shorted, Station Selector set to channel 3, and the Brightness and Contrast Controls at
minimum setting. Electronic voltmeter connected between socket lug and chassis. * = AC. voltages. Voltages may vary de-
pending upon the setting of other controls.
D. C. current at junction of L108 and C132B, with contrast control in the maximum counter-clockwise position, 190 ma, With
contrast set at maximum clockwise position, D. C. current at this point is 200 ma.

—

SYMBOL TYPE PIN 1 PIN 2 PIN 3 PIN 4 PIN § PIN 6 PIN7 PIN 8 PIN 9
vi01 6CBS -0.7 +0.7 *50.4 *44.1 +129 +131 0 oo oo
V102 6CB6 -0.9 +1.0 441 *37.8 +131 +133 0 oo -
vi103 6AMS +1.0 —-- +132 *37.8 *31.5 +135 0 1.1 0
vid 6ANS +1.2 -1.1 0 *31.5 25.2 +240 +230 +1.7 +5.8
V105 sUB +72 oo +58 25,2 *18.9 +58 +0.7 0 -0.5
V108 6BNS +2.2 oo 4.1 *37.8 +95 oo +104 —- oo
V107 6SN7GT +12 +64 to +5.0 -83 +210 0 *12,6 *6.3 oo

+120
vioe 25L6GT oo *81.7 +250 +265 <145 oo 56,7 +150 oo
V109 258Q6 S *81.7 oco +130 -n oo *56.7 0 Cap - High
Voltage
V110 12BH7 +100 -22 0 *18.9 *18.9 +470 +100 +120 *12.6
vin 12AX4 oo oo +470 oo +260 - *81.7 *94 -
vi12 1X2B oo oo oo oo soo oo oo H.V. oo
13KV
vis 17HPe 0 oo . - S, +150 (Pin 10) (Pin 11) (Pin 12)
+320 +150 *6.3
vi 6BCS .- 0 4.1 *50.4 +125 +125 0 . —-
v2 6J8 +80 +00 *50.4 *56.7 - -5 0 .- omo
39
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CROSLEY Chassis 426 Circuit Diagram
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SCHEMATIC WIRING DIAGRAM CHASSIS 426
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION
CROSLEY Chassis 426 (Continued)

NOTES

1. All D.C. voltages measured with an electronic voltmeter connected from socket lug to chassis. Some
voltages are variable depending upon signal input. Voltages shown were measured with a signal volt-
age of 850,000 microvolts and with a normal picture on the picture tube and the contrast and bright-
ness controls set for 50 volts peak to peak on the cathode (pin 11) of the picture tube. Socket volt-
age tolerance 10%.

2. Supply voltage, 117 volts, 60 cycle AC,

3. K =1000.

4. On all capacitance values in mmf{. and all resistance values in ohms unless otherwise noted.

5. R171 is a special 2 watt resistor capable of standing overload for limited periods of time. Replace
with part number 156911-3. §

6. Better focus may be obtained with replacement picture tubes if the electronic focus anode is con-

nected to a point other than +150 volts. Suggested points to try are: chassis ground, +260 volts,
+300 (picture tube, pin 10) and +480 volts.

7. R173 was added on some receivers to minimize horizontal overdrive, noticeable by a vertical white
band slightly left of the center of the raster. Because of individual tube characteristics, overdrive
may be introduced when the 25BQ6GT tube is replaced in a set that is not provided with R173. In this
case it will be necessary to correct the overdrive condition by adding a 22 ohm, 10%, 1/2 watt re-
sistor, part number 39374-5. Disconnect tube socket, pin 8, from ground and insert the resistor be-
tween the pin and the chassis.

8. In some sets R128 is a 12,000 ohm, 10%, 2 watt resistor (part No. 39374-214). In such cases R148
is a 18,000 ohm, 10%, 2 watt resistor (part No. 39374-216) or a 22,000 ohm, 10%, 2 watt resistor
(part No. 39374-217).

9. In some sets R169 is a 15,000 ohm, 10%, 1/2 watt resistor (part No. 39374-39),

10. In some later production sets, Horizontal Hold control R164 has an overall resistance of 145,000
ohms, with a 70,000 ohm stop. This control will be marked with part No, B-157802-1-2 or
B-157802-1-3. It is directly interchangeable with the earlier control marked B-157802-1-1, which
has an overall resistance of 170,000 ohms with a 70,000 ohm stop. It will be noticed, however, that
the control with the lower overall resistance gives a somewhat wider hold range.

11, On the Vertical Integrating Network C131, leads 2 and 3 are closely spaced, and lead 2 is the mid-
dle lead. On the Sync Take-Off Network C129, leads 1 and 2 are closely spaced, and lead 2 is the
middle one. When replacing either of these units, theleads must be connected as shown in the
schematic in order to obtain satisfactory operation,

12. CODE CHANGE - The schematic and parts list as given are for chassis 426, Code C. This chassis

incorporated a change (not found in the Code B chassis) to improve the operation of the horizontal
output circuit. In the Code B chassis the Horizontal Deflection Transformer was of an earlier de-
sign. C152 was either one 22 mmf., 10%, 3KV, Disc Capacitor (part No. 157811-1), or two 22 mmf.
capacitors wired in parallel.
When it is necessary to install a new transformer (part No. 157820-6) in a Code B chassis, it will be
necessary to increase the total capacity of C152 to 68 mmf{., + 10%, at 3 KV. working voltage. This
may be done by adding either one or two 22 mmf{., capacitors in parallel to the existing capacitors,
or by replacing them with a 68 mmf{., 10%, 3KV. capacitor (part No. 158215-3).

13. Vertical jitter may be caused by an intermittent contact between ground spring and picture tube,
particularly on early production sets that used the brass spring. The trouble may be corrected by
replacing the spring with the new type wire spring, part number 158197. An alternate method is to
use a small (1'"")square of copper screening between the brass spring and the picture tube, taping the
screen to the tube with a plastic tape such as *Scotch” tape.

PRODUCTION CHANGES

The following changes have been incorporated in later production Chassis 426:

1. R1568, R157, and R1%8, filament shunt resistors (43 okm, 10%, 2 watt), are replaced by R174, 128 ohm, 10%, 10 watt resistor, Part No. 158230. The change in the
schematic is given in Figure 1. Chaasis 428 incorporating this change are stamped with code letter F or later.

RI%0
90x

'
1
|
|
t

To |

NTERLOCK 1

1

t

UMITING RESISTOR

{TUBE LIFE ExTENOER 480V

—IFl6.2

ow

2. On Chassis 428 (Code Letter D or later) R132 is a 500 ohm cootrol, Part No. 157855-2. Chassis with earlier code letters have a 1000 ohm control, Part No.
157985-1. The change simplifies the sound alignment. When adjusun( the Buzz Control for a null, the low value resistance makes it easier to find the null.

3. On Chassis 428 (Code Letter D or later) a wiring change was made in the vertical circuit to avoid height by r the plate voltage on V110A (verti-
cal osciliator tube). However, no parts were added or deleted. The change on the schematic is shown in Flgure 2,
If it is desired to make this change on earlier chassis, remove the red lead wire between the positive terminal of the electrolytic capacitor C138 and lug 2 of the
Height Control R146. Then connect a length of hookup wire from positive terminal of C138 to the junction of R150 and R151 (on the terminal board directly above
the Height Control).
NOTE: On some chassis which did not incorporate the above change, a 1 megohm, 10%, 1/2 watt resistor (Part No. 38374~ 61) has been inserted betveen lug 3 of
the Height Control R146 and the grid (pin 7) of the V110B. S8ince this is not used on all chassis, no code letter was 3 The 1 hm r
sdtes for the low overall resistance value of the control when that resistance approaches 4 megohms (lower limit at 20% tolerance). Whn installing a rephce—
ment control which has a similar low overall resistance, either of the above methods may be used to decrease the height of the picture.

Fic. 1
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UMDY

™ The RA-312 is designed to receive only the
VHF channels and the RA-313 is designed to receive all
82 UHF and VHF channels. The circuitry of both chassis
is of similar design, and some models include a Tone
control, plus provisions for the attachment of a phonograph
with a conveniently located Phono-TV switch.

RA-312, 313 CHASSIS

(Courtesy of Allen B. DuMont Laboratories)

A 41 mc video i-f strip is employed. The video i-f
carrier frequency is 45.75 me and the sound is at 41.25
mc. The video i-f system consists of 3 stagger-tuned bifilar-
wound transformer stages utilizing high-gain GCBGs.
Broadband coupling is used between the mixer output
and the first video i-f stage.

ANTENNA
JIOY
O R.F. AMP.
l VIOIA
V26827

300N
INPUT

HIGH PASS FILTER

D VIOt c‘n(z’g

MIXER
VIO2A
12 6uB
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9208
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213 ¥ 218 L8

va0! V202 V203 V204 AGC DIODE

USE FOR MODELS wiTn PHONO SWITCH
5203 AND TONE CONTROL R321(

v209

112 6AT6 /
|
|
—
L

These points 1, 2, 3, & 4, connect to cor-

respondingly numbered points of main cir-

cuit on the next page.

TUNER
89 013 461
uner tad
Other tuners L o _E“%g
also used. L_ s Lo?
L 7 ]
A .
-~ 238v 1sov (Continued on the
A = | next three pages.)
IST. VIDEO LF. 2ND. VIDEO L.F. 3RD.VIDEO I.F.
v20l 2202 veo2 2203 v203
6CB6 44.854C 6ces 42 39MC 6CB6
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7.

These points 1, 2, 3, & 4, connect to

NOTES

All waveforms and voliages were taken under operating conditions.
The receiver was tuned to an average strength TV signal, the Con.
trast control rotated fully clockwise ond the Noise trol tated

Du Mont Laboratories

Chassis RA-312, RA-313

SOUND L.F.
v2o0é

was
fully counter-clockwise.,
The Noise control and Local-Distance switch consists of a potentio-
meter, R319, emd a snap swiich, S202. When R318 is rotated fully
countsr-clockwise 5202 opens (Local position as shown in the sche-
matic),
Voltages + 20% of those shown are normal.
Al resistors are 10%, one-half watt, unless otherwise indicated. W. W.
indicates wire wound resistor.
All capacitors are 20%, 500V, unless otherwise indicated. Al capad-
tors are ceramic, unless indicated as follows: M-mica, P-paper, *
-slectrolytic, MP-Molded Paper.
Tuner 89 013 461 is used in RA-312 chassis with Phono switch and
Tone control. Tuner 89013561 is used in RA.312 chassis without
Phono switch and Tone control. Tuner 89012912 and filter N202
are used with UHF tuner 89 013 293 in RA-313 chassis.
In some of the earlier chassis the circuit is as follows:
Pin 6 of the 6CBS 2nd video i-f is connected to the junction of R210
ond Z203. C218, R206 are not used. R222 is a 4.7K 10% 2W resistor
connecting to the 4 235 volt line. R262 is a 120K 10% }/2W resistor,
R258 is a 220K 10% 1/2W resistor and R266 is a 1.8 Meg. 10% 1/2W
resistor. A 180K 10% 1/2W resistor is connected between the junction
of R261, R262 and the junction of R260 and R266. R300 is connected
to pin 3 of the 12BH7 Vertical Deflection Amplifier.
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correspondingly numbered points of
venience only.

circuit on the preceding page.
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\r AN ,I_ 1S1. AUDIO 2ND. AUDIO
R237 K242 AMP. AMP.
~ c23s SE_ €243 FOR MODELS WIT
asmc _{90_, <233 22n og,, V209 c2a2 v208 PHOND S TCn B TONE CONTROL
L | 0 .
s e RGN0 i B / 4202 Pa02

SPEARER ASSY

Em%}ﬂ

(2

RATIO DET. 7
v207

6ALS =

3%V

- e ————— —— = —— = = =]

£ FOR MODELS WITH PHONOD SWITCH S203 & TONE CONTROL R32t

e RuE:
VA

At BLANXING
b‘t'vnnnvgl VERT. DEFL..
AMP.
vV2i6 8

1212817

T

:I:'

USE R3224 FOR MODELS wiTH
PHONG SWITCH B TONE CONTROL

SK 20%
VERT LIN 400V
—— 8+ B00ST

RETRACE BLANKING
PULSE TO
C282 AT CRT
0V 2w
i
wiTh V216 REMOVED
0SC. DISABLED
A —
VERT SYNC
PULSE FAOM
2ND SYNC CLIPPLR Uss or SYMBOI.S
T Solid symbol indicates source of voliage.
T0v Open symbol Indicates point 1o which voliage
J. is applied.
Solid bar indicates an adjusiabl ol

HOR. DEFL. .
AMP.

H.V.
RECTIFIER
v2Iié

L2t7
DEFLECTION
YOKE

A S

DAMPER
vais ORANGE

6AX4-GT

fr 1
! [}
zoo bk g !
1t I T s%aev |
Y, _LCZG’ [={}] ] ] c2n
'\ 22" 410 ' -
) YuF frr g 410V 0%
) = % | ] 3kv
s | I arn
v
2 I womizowtaL |
| |
r283 ! !
i 8K | ]
% | I S
L)
= LAY
L cars c270 OR. SWEEP PULSE
nz0 292 = T k295 AT HOR
ozt ot :;:3 Soov LK PHASE DET.
50’7‘3'0* i - 10% &
- rOR #OLD USE R3228 FOR MODELS ﬂl"’é PHOND
] SwiTCe AND TONE CONTROL .
Gl sLczen  (Continued on the next page.)
A P
Be BOOST =




MOST-OF TEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

POWER RECT. T 2s0v
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+L cza'la _chaeA 20 ll
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(Continued)
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This is a part of the main circuit shown on previous pages.
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MODELS - 7488, 787A
e @ CHASIS - 120179-8
mman MODELS - 748C, 7878, 796C
CHASSIS - 120203-B

MODELS - 7778, 797B
CHASSIS - 120204-B

MODELS - 797C, 7988
CHASSIS - 1202058

v-24 v-24
TELEVISION TUBE TELEVISION TUSE
27RP4 2TRP4

CHASSIS CHASSIS
120204-8,120205%-8 120179-8,120203-B

v-8
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) e e
su6)osc 8 | ELE APACITIES, . s .
\5oCen | SEVERAL TUSES MY L v | (Service material
| HAVE TO BE TRIED e =) lsauve) = .
FOR BEST RESULTS @ SOUND LF A3/ continued on the
- ':m‘\' I1ST. AUDIO .
v-i -2 V-3 V-4
s O80 ¢ VIDEO I vn%"gu oeTEETOR = v-10 R MnE pages )
Vi (X 3
NOTE BELOW ,,5_‘ B‘o\ ,'\-\ AN sveoT
eces)  lecee) feces! roaLst @
- — R AT
(T POSITION OF . vy VIO
SU4G RECTIFIERS CJ SYNC AMPLIFIER &
5 G — SYNC_SEPARATOR
120179-8 Lv
120208-B RECT
POSITION OF v-ir
5U4G RECTIFIERS SYNC.
IN CHASSIS CLAMP
120203-8 LV & NOISE
120204-8 RECT V=12 INVERTER
LV L.VT
RECT. RECT. | omiz
DAMPER Jomz.
POWER POWER
TRANSFORME R TRANSFCRMER
WV
H .
@é /
T UU%p-3
= Ve
ANTENNA TO OUTSIDE x-3 FUSE

CONNECTION _”_]vns ANTENNA
OR UMF-VHF
TO OUTSIDE  ANTENNA IF
UMF ANTENNA USED
IF USED.

LOCATION OF TERMINAL
STRIP SHOWN AT REAR

NOTE: THE R.F AMP. TUBE PRESENTLY USED IS A 6BX7. IN THE FUTURE A 68Q7, * :NS :N:ES:-ICOIL :;:EI'O: LNE" 1] v;anl%n:u‘sn: 120203-8
6BQ7A OR A 6BZ7 MAY Bf USEOD. THESE THMREE TUBES ARE INTERCHANGEABLE, LU NAL LWA AND ¢ D4-8.
BUT DUE TO POSSIBLE VARIATIONS IN INTERELECTRODE CAPACITIES, SEVERAL r:STI:OO;:::SSIggN:ig'%':‘L‘;O 31"';1: 3':2'.; L.:c':r'lgo::
TR T . A - .
TUBES MAY WAVE TO BE TRIED FOR BEST RESULTS i WL GO OEE 0 HOATO [0 SEaiL

AND 120205-8.

TUBE TROUBLE ANALYSIS CHART FOR CHASSIS 120179-B 120203-B, 120204-B, 120205-B

SYMPTOM CHECK
Weak or no sound nor video (picture), raster normal - UHF onl v-25, D-1, D-2*
Weak or no sound nar video (picture), raster normal - UHF and or VHF Vv-22, V=23, V-1, V-2, V-3, V-4*
Weak ar no sound - Videa and raster normal = = - - - UHF ond or VHF V-6, V-7, V-8, V-9, v-10
Weak or no video - Sound and raster normal - = - - - UHF and or VHF V-5, V-24
Poor or na horizontal nor vertical sync - sound and
video normal (contrast control makes video darker v-11, v-17
orlighter) = = = = —c - ccccceeeccacacao-- UHF and or VYHF
Poor or no horizonta! nor vertical sync - Video weak
or distorted, raster normal - sound moy or may not be v-22, v-23, V-1, V-2, V-3, V-4
normal = = = - == cccocococcomm e o UHF and or VHF
Poor or no horizontal sync - raster normal and sound
normal (picture locks in vertically) = == = = = - - - UHF and or VHF V=11, V-12, Vv-13, y-17
Poor or no vertical sync - raster normal and sound
normal (picture locks in horizontally) = = = = = = - - UHF and or VHF V-11, V-17, v-18
Horizontal line (no vertical sweep) - sound normal - UHF and or VHF V-18, v-19
Tnsufficient horizontal size, sound & video normal - UHF and or VHF V-14, V-16, V-20, V-21 V-26**
Insutficient vertical size, or white horizontol
bar in picture, horizontal size OK- - = - - - = = = = UHF and or VHF v-19
No sound, no raster - tubes lit- - - - = = = = = = = - UHF and or VHF Fuse, V-20, V-21
No sound, no raster - tubes not lit—= - = = - = = - - UHF and or VHF Plug connection in wall socket,
ON-OFF switch, line cord.

By raster we mean the illuminated scanning lines.

* Anocther very common fault is a shorted or open circuit ontenna cannection to set.

** Some 120179-B chassis used two 6AX4GT tubes (V-16, V-26) instead of one 6AU4G (V-16).
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UHF TUNER
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TO JUNCTION
R-52,C-22
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PRODUCTION CHANGES

120203-8, 120204-B, 120205-B - Initial Production

A

prevent these resistors from overloading at extreme settings of the vertical size and linearity controls. Chassis

1. The wattage of resistors R-108 (470 ohms) and R-110 (33,000 ohm) have increased from 1/2 watt to 1 watt to
incorporating this change are coded as follows.

120179-8

2, For standardization purposes the two 6AX4GT damper tubes (V-16, ¥-26) have been replaced with a single 6AU4GT

R-3
410

orating this change are coded as follows.

-16). Chassis incorp

tube

B

damper
120179-

120203-B, 120204-8, 120205-B - Initial Production

Al

J

3. Due to component variations it was found necessary to change R-74 from 330K to 390K 1/2 watt in order to elimi-
nate an overdrive bar that has developed (white vertical line in raster).

At the same time a 100mmf 4kv. condenser (pt. No. 928114) was added between terminals 4 and 8 of the horizontal
output transformer to increase width for low line voltage operation. Chassis incorporating these changes are coded

as follows.

UHF TUNER, UHF-VHF SWITCH AND HIGH PASS
FILTER USED IN CHASSIS 1201798 81202038

120205-8  /B\

on the 120205.B chassis signifies the use of a 27RP4 picture tube instead of a 27EP4. Since

120179-8 /C\ 120203-8, 120204-8 — Initial Production

NOTE: Triangle /A\

's own Hi-voltage filter condenser and as a result C-61 (500 mmf,

the 27RP4 has an acquadag coating it forms it

30kv.) and R-84 (100K, 1 watt) are omitted. The 27RP4 is used on the 120203-8 and 120204-8 chassis.

4

EMERSON Television

Chassis 120179-B,

120203-B,

120204-B, and 120205-B.

Before taking measurements see
page 50 for conditions under which

they were taken.

1- DISCOMMECT BUILT-IN ANTENWA (F AN EXTERANAL ANTENNA S USED, (SPADE

LUGS | AnD 2).

2- IF OMLY ONME ANTENMA LEAD-W IS USED FOR BOTH UNF AND VNF
RECEPTION CONNECT THE LEADS MARKED 3 AND 4 TO THE TEAMINALS 4'-A'
(UMF) ANO THE ANT LEAD-IN TO THE TERBINALS A-A{VHF)ON ANT STRIP TS|,

3- F SEPARATE UNF AND VYHF ANT. LEAD-IN'S ARE USED HSCONNECT LEADS

W ol

MARKED 3 AND & AND CUNNECT THE LEAD-IN'S YO TWEIR RESPECTIVE
TERMINALS A'~A'(UNF) AND A-A(VWF) ON ANT. STRIP T4,

VHF TUNER

PARYT NO 4707

PART NO. 470896 -CHASSIS 120204°8,205°8

e S N

12-CHASSIS 120)79-B,203-8.
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EMERSON Television Chassis 120179-B, 120203-B, 120204-B, 120205-B, continued

Models 7483, 784C, 787A, 7878 and 786C incorporating chassis 120179-B and 120203-B are “ALL CHANNEL
UHF - VHF RECEIVERS.” Combination VHF and UHF tuning is achieved through the use of two tuners which are
connected to the same tuning knobs making VHF or UHF channel tuning very simple. The VHF cascode turret
tuner has 13 positions (one more than the conventional type), 12 being used for VHF reception, (channels 2 to 13),
while the 13th or UHF position is used to activate the proper UHF circuits and provides additional amplification for
the converted 40 mc UHF signals.

Models 7778, 7978, 797C and 798B incorporating chassis 120204-B and 120205-B are VHF receivers which can,

if desired, be easily adapted to UHF by means of interchangeable channel strips or by use of an external converter.

=i r
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e, o g e — —— —— — — —— e —— —7
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SCHEMATIC DIAGRAM OF YHF TUNER 470712 USED ON UHF-VHF CHASSIS 120179-8, 120203-8
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

EMERSON Television Chassis 120179B, 120203B, 120204B, 120205B, (Continued)

ALIGNMENT VHF.

ALIGMMENT

a. Equipment Required ~ A sweep generator, (10 MC.
sweep with center frequency of 44 MC. plus oll
necessary R.F. sweep frequencies as listed in R.F,
Toble), accurate marker generator, oscilloscope
and V.T.V.M. are required for alignment. The
marker generator must supply frequencies of 4.5
MC., 40 to 48 MC. and 50 to 216 MC.

b. Alignment Points - The location of all I.F. trans-
formers, Tuned Circuits, ond trimmers shown in

Figure 9 .

TV R.F. & MIXER ALIGNMENT (V. H.F.)

Connect 3 volt bias battery to both |.F. and R .F.
AGC. cireuits, positive terminal ta chassis, nego-
tive terminal to junction of R-19, C-19, C-18.

a jumper wire from this junction to junction
of R-10, R-16, C-8 so that the bios battery is also

applied to | .F. AGC.

STANDARO
SIGNAL GEN.
(SuPPLIES

COUPLE IN A MANNER THAT wiLL

MARKER SIGYAL)

IJ

GROUNO TO CHASBSIS

SWEEP GENERATOR
WITH 50 OMM
ouTPUT

PROVIOE JUST ENOUGH MARKER
TO SE DISCERNASLE WITHOUT
AFFECTING THE OBSERVEO RESPONSE

\non: SWEEP GENERATOR

Figure 5 .

120
V.KF,
ANTENNA
son TERMMALS
120N
WW—@

WITH 300 OMM

OUTPUT CONNECT
OIRECTLY TO ANT.
TERMINALS.

GENERATOR CONNECTIONS FOR TELEVISION

R.F. CHANNEL ALIGNMENT.

SWEEP & MARKER MARKER GEN
GENERATOR ‘| OSCILLOSCOPE MISCELLANEOUS TRIMMER TYPE OF ADJUSTMENT
FREQ CONNECTIONS INSTRUCTIONS OR SLUG AND OUTPUT INDICATION
CONNECTIONS RANGE FREQ.
Connect as 209.75 MC. Vert. input of Set Channel Selector to 112 C-2 Adjust Trimmers C-2, C-5 and C-6
shown inFig. 5 Channel| Sound Carrier | scope through R.F. Amp.| to obtain response shown in Fig. 6
ond adjust "2 10K resistor to NOTE Input IMPORTANT: When odjusting
sweep controls 295'25 A_AC. I A Keep output of R.F. Marker ey trimmers C-2, C-5and C-4 it will
for width so 207 MC. | Pix Carrier tuner Fig. 9
that lot Cent L ida t Generotor ot o level that c-5 be noted that the band pass char-
complete enter ow side to rovides a reodable marker acteristic can be broadened by
hannel re- F has R.F. Plote
channe] re be req. chassis t does not distort the Trirmm sacrificing amplitude. It is unde-
:)h' |°’;‘°Y curve that is being observed rimmer | sirable to over y broaden the
ho:;\vi : 6 on the scope. Cc-4 curve as that would result in o
* nrig- Mi loss of sensitivity.
ixer
Grid
Trimmer
The r-f band pass churoc'doris'ic of the other
. P television channels should now be checked
213‘:&: ..g:f;g ::g Sezsitox:;: S:bl;::;' 19 Ui without disturbing the settings of trimmers
- - . C-2, C-5and C-6. Adjust the r-f sweep gen-
nm *203.75 MC. Set Chonnel Selector to 111 erator and marker generator for opgro'ion on
201 MC. [ **199.25 MC. (See Note Above) the other television channels, observing posi-
no | *197.75mC. Set Chonnel Selector to #10 | o of Both the sound carrier and picture car-
195 MC, | **193.25 MC. (See Note Above) (UL A T80
9 *191.75 MC. Set Chonnel Selector to 19 — v
189 MC. [ **187.25 MC. (See Note Above) [ wan
note
8 *185.75 MC. Set Channel Selccrc;r to 18 2 f.",:’,“‘.t,"‘f:"‘:’
183 MC. | **181:25 MC. (See Note Above £ e / 0w THe sk
Same [ *179.75 MC. S‘;’" Set Channel Selector to #7 H \ i
Ab‘::ve 177 MC. | **175.25 MC. Above (See Note Above) % o
16 * 87.75 MC. Set Channel Selector to #6 e % Moyl
85 MC. [ ** 83.25 MC. (See Note Above) 2 0o d | smsoeo anea.
15 * 81.75 MC. Set Channel Selecn;r to 45 5 _/
79 MC. | ** 77.25 MC. (See Note Above
14 * 71.75 MC. Set Chonnel Selector to 74 Figure .6 -- TUNER RESPONSE CURVE
gu
69 MC. | ** 67.25 MC. (See Note Above) SHOWING BAND-PAS: LIMITS.'h
3 . 65.75 MC. Set Channel Selector to 3 The resporse for all channels should meet wi
63 MC. | ** 61,25 MC. (See Note Above) the requirements of Fig. 6. Tlg do|so ll:omay be
; r y to compromise by slightly cl ngmg
12 * 59.75 MC., Set Channel Selector to #2 the initial channel 712 adjustments of C-2,
57 MC., |** 55.25 MC. (See Note Above) C-5 and C-6 while switched to channel which
does not conform.

*Sound Carrier Marker
**Picture Carrier Marker
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

EMERSON Television Chassis 120179B, 120203B, 120204B, 120205B
Alignment Information, Continued

I.F. ALIGNMENT

1) Tune receiver to unused Channel 10 or 12.

2) Connect 3 volt bias battery with negative terminal to I.F. AGC. (Junction R-10, C-8, R-16)
positive terminal to chassis.

3) Connect D.C. V.T.V.M. to video test point, low side to chassis.

4) Connect terminated marker generator to floating shield of converted tube V-23 6J6. (Shield raised
slightly so that it does not make contact with chassis). Use unmodulated marker. See Fig. 8.

MARKER

GENERATOR | ADJUST PROCEDURE

45.75 MC.
Unmodulated T4

“'ZdMIC od T7-3 Peak for maximum response. Adjust output of signal generator so that
Unmodulat maximum response does not produce more than -2V. D.C. on V.T.V.M.
42.0 MC. 12
Unmodulated -

45.0 MC. L-3
Unmodulated T-1

41,25 MC, L-2 Adjust trap for minimum response. Increase output from signal generator so that a
Unmodulated true minimum position can be found.

5) Connect vertical input of an oscilloscope instead of V.T.V.M. to video test point with vertical scope

gain set at, or near, maximum. (Horizontal scope sweep set at 400 cycles).
MARKER
GENERATOR | ADJUST PROCEDURE
47.25 MC. L-1 With signal generator set at maximum output, adjust L-1 for minimum vertical re-
400 Cycles sponse on scope .
Amp. Mod.

6) Now that all the I.F. coils and transformers have been set, the overall response can be observed and
adjusted if necessary.

SIGNAL GENERATOR INPUT
FREQUENCY R e | ADJUST PROCEDURE
CONNECTION
SWEEP | MARKER
Connect terminated | Center 45.75 MC.| Scope T-4 If 45.75 MC. doesn't lie from 60 to
sweep and marker frequency connected 70% down adjust T-4 (see fig. 7 ) for
| os shown in Fig. 8 44 MC. to Video tolerances. . *
10 MC, Test Point low
Sweep side to chassis

Providing overall curve is within tolerances as shown below, no further adjustments are needed. If band width or
tilt is not os specified, repeat entire alignment procedure. If still out then a slight retouching is permissible.
TRAPS L-1 and L-2 MUST BE ADJUSTED AS INDICATED ABOVE. DO NOT RE-ADJUST WHILE OBSERV-
ING OVERALL I.F. RESPONSE CURVE.

*KEEP OUTPUT OF SIGNAL GENERATOR AS LOW AS POSSIBLE WHEN OBSERVING THE OVERALL L.F. SHAPE SINCE
TUBE OVERLOAD MIGHT RESULT AND THE RESPONSE WILL APPEAR INCORRECTLY FLAT AND WIDE.

PERMISIBLE TILT
20% EITHER waYy

NOTE: It may be impassible to
observe the 47.25 MC. marker

with the average service equip-
ment due to the high attenuation

60% TD 70%

48.78 MC.

of trap L~1 (adjacent sound).

41.25MC. 47.25MC. ADJACENT
SOUNO . ure 7. OVERALL I.F. RESPONSE CURVE
52
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

FLOATING SHIELD

10
MARKER

EMERSON Television

Chassis 120179B, 120203B,
120204B, 120205B

Alignment Information
(Continued)

T0
SWEEP
SENERATOR

COMMECT 1IN
PLACE OF V.T.v.M.
WHEN WEEDED.

SIDE A"

o
dioes
g

TO S)T CHASSIS B TS POSITION INSEAT A
BLOCK OF WOOO uf':ll THE WMEN VOLTAGE CASE

SIDE “B°  WEX WEAD FIDRE ALISNMENT TOL
\,(o:= e e

SOTTED
SLué

Figure 8. CONNECTIONS FOR I.F. ALIGNMENT

All instrument leads should be dressed as shown and
kept as short as possible to prevent interaction between
input and output leads. Failure to do this may result in
an unstable response indication.

NOTE: It is important that the output cable of the sweep
and marker generator be properly terminated in their char-
acteristic impedance which is usually from 50 to 75 ohms.
If this termination has not been built into the end of the
cable by the instrument manufacturer * then a resistor of
the proper value (characteristic impedance) should be
connected across the output of each generator cable as
shown above.

BOTTOM
ADASSTMENT
FIBRE

USE ADJUSTMENT
ALIGRMENT
ToOL

WITH SIDE°S
OF AL NT

ADISTMENT OF
PAMMRY WITH
SIE °8° OF
ALIGNMENT TOOL

ADJSTMENT OF
SECONDARY WITH
SIDE "A° OF
ALIGNMENT TOOL

FIGURE 8A

*If in doubt check your instruction book which is issued
by the test equipment manufacturer.

NOTE: c-4 0SC. TRIMMER CAN BE ADJUSTED TO
COMPENSATE FOR VARIATIONS IN INTER-

ELECTRODE CAPACITIES OF 6J6 OSC. TUBE.
S /
o 01 R 4 FRONT OF CHASSIS
ACCESSIBLE | | accessiLe ! !
HRY HOLE | | -3 AcCEsSILE |y &0 L-3 45.0MC. TOP OR BOTTOM %
1
CHassis— | | TUNING CAsEIS | | TUNG
M e : i1 L-1 AOJACENT SOUND TRAP
/_vom'r } ' 47,26 MC. TOP OR BOTTOM
c'b & ) ’ 2a L-2 SOUND CARRIER TRAP
@ — A 41,28MC. TOP OR BOTTOM
v - o
TUNER © TEST vi
c-5 AL IGNMENT TEST. ) "ONT 'rgﬁ
S POINTS FOR POINT =) POINT
CHASSIS I CS
1202048 T-7
[ 120205-8 T-aA p ’_) 4,5 MC.
il e
BOTTOM
e [ SECONDARY
TUNER TYJ"‘CFEI o ;) f ON TOP 3
T=1 Tl iy
45.0MC 4s.0MC.
T-2
42,0 MC. -
) 80T TOM 3¢ 4.% n'a' .
lﬂg’; e, Wb R
TOP OR 3%
4. b
FILTER T-3 To:ﬁb* BOTTOM
4 -
C-! ILF. TRAP ADJUST- 5 ng' 5&* .t;’.c_ SONECoM
MENT TUNED IN FIELD TO TR TOP OR
REDUCE INTERFERENCE ON 6N soTTOM¥
CHANNEL 2 DUE TO NEARBY N T-4
TRANSMITTERS NG IS 48.73MC.
IN THE LE RANGE. IF NO FESA BOTTOM ¥
INTERFERENCE 1S_PRESENT 180803-8
TURN SCREW ALL THE WAY IN. AU R
3 SEE NOTE UNDER STEP 4 PAGE 9.

Figure 9. LOCATION OF ALIGNMENT POINTS (TOP VIEW)
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EMERSON Television Chassis 120179B, 120203B, 120204B, 120205B, (Continued)
Additional Alignment Information
R.F. OSCILLATOR ALIGNMENT (V.H.F.)
1. Connect maker ond sweep generator as shown in Figure 5, low side to chassis.
2. Connect scope to junction L-8, R-22, low side to chassis or video test point.
3. Connect 3 volt bias battery as described under R.F. alignment Page 8.
4.

Before undertaking oscillotor alignment be sure |.F. circuits are correctly aligned for band pass charocteristic and trap
settings.

5. During oscillator alignment, it is necessary to set the fine tuning contro! so thot the tooth on the fine tuning cam points
downward. On the 470712 tuner the flat of the fine tuning shaft should point downward with respect to the bottom of the

chassis.
MARKER
SIGNAL | coeteion MISCELLANEOUS TR ER TYPE OF ADJUSTMENT
GENERATOR INSTRUCTIONS AND OUTPUT INDICATION
FREQUENCY FREQUENCY SLUG
Be sure thot fine tuning control has NOTE: Before moking the following adjustment,
been properly positioned (tooth on the advance the vertical goin control on the scope in
cam pointing down) order to magnify the sound trap portion of the re-
NOTE sponse curve.
f q Then, use a non-metollic screwdriver to adjust
Channel Dunr!g et step ?nd thru—out oll suc- channel #12 oscitlator stug (accessible thru hole
élZ' ) ceeding steps it is necessary to: Adjust on front of r~f tuner unit) and shift response curve
+209.75 MC.| F ente 1. Keep output of sweep generator ot a Slug 30 that sound carrier marker is located at the
,,205‘25 MG r;g;e;xg level that does not ollow the reading A-12 position indicated below.
: : 10 MC. on a VIVM to exceed minus 1 volt N d q I . f
. d e . detector ow reduce gain control setting of scope to re-
S when connected ocross video oS o, mol litude and observ
weep load at minimum sweep width. store pattern to normol amplitude anc observe
position of picture corrier marker. This marker
2. Keep output of standord signa! gen-~ should appear on the high frequency side of the
erator at a level that provides o characteristic curve. The omplitude of the pic-
readoble marker but does not distort ture carrier should be between 60 and 70% down
the curve that is being observed on from peak response .
the scope.
*215.75 MC .| Chonnel 113 Set Chonnel Selector to 713 Adjust the r~f sweep generator ond marker generotor for op-
**211.25 MC.| 213 MC. (See note above) erotion on ather television channels; set morker generator to
" ’ saund carrier frequency. After setting Chonnel Selector to cor-
,,fgg;g hh:((_':: ng{\r;:lc L - é’;zn:::es:;:s';;r R responding channel, odjust oscillator siug thru hole on front of
0 . . r-f tuner unit. (A-2 to A-13)
*197.75 MC.| Chonnel 110 Set Channel! Selector to #10 Thi . . .
e is permits response curve to be shifted sa that sound carrier
193.25 MC.| 195 MC. (See nate above) marker will appear at the position indicated below.
*191.75 MC.| Chonnel 9 Set Chonnel Selector to 9
**187.25 MC.| 189 MC. (See note above)
*185.75 MC.| Channel #8 Set Channel Selectar to #8 Y S
**181.25 MC.|] 183 MC. (See note above) 60 TO
*179.75 MC.| Chonnel 7 Set Channel Selector to 7 70%
**175.25 MC.| 177 MC. (See note above) i PIX IF
* 87.75 MC.| Channel 6 Set Chonnel Selector to 14 4575 MC.
** 83.25 MC. 85 MC. (See note above) SOUND |.F.
* 81.75 MC.| Channel 75 Set Chonnel Selector to 75
** 77.25 MC. 79 MC. (See note above)
* 71,75 MC.| Channel 14 Set Channel Selector to 74 L
** 67.25 MC. 69 MC., (See note above)
* 65.75 MC.| Channel #3 Set Channel Selector to #3 INPIEAL @UAALL (EOINEE Ut
61.25MC.| 63 MC. (See note above) NOTE: Make sure that cam on fine tuning control shaft re-
* 59.75 MC.| Channe! 12, Set Chonnel Selector to 72 moins properly positioned during this step (tooth on the cam
** 55.25 MC. 57 MC. (See note above) pointing downward).
NOTE: If an unsotisfactory overall response is obtained for a particulor channel, observe R-F amp. ond Mixer
response curve for thot chonnel (as described in R-F Amp. and Mixer Alignment Table). If choracteristic curve
does not conform reosonably well within the typical curve shown in Figure 6 , then do the following things:
1. Check method of connecting scope, voltmeter ond generator leods to eliminate possible distortion of
observed resporse, or:
2. Attempt to obtain a better compromise for R.F. response on all chonnels by realigning R-F Amp . and
Mixer circuits, or:
3. Try replocing Antenna, R-F and Oscillator coils for the particular chonnel.

*Sound Carrier Marker
**Picture Carrier Marker

R.F. OSCILLATOR ALIGNMENT PROCEDURE
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EMERSON Television Chassis 120179B, 120203B, 120204B, 120205B,
Alignment Information, Continued

SOUND ALIGNMENT

(A) USING 4.5 mc UNMODULATED SIGNAL GENERATOR (B) USING TRANSMITTED TV AIR SIGNAL

1) Short pin #1 of V-3 Chossis with short jumper wire. 1) Connect ontenno ond tune to o good on the oir TV

2) Keep output of signol generotor low so os to pro- Stoliony

vide o shorp meter indicotion with odjustment of 2) Adjust fine tuning control for best picture.
tronsformers.
3) Adjust ontenno coupling for moderate signol so os to
provide o shorp meter indicotion with odjustment of

tronsformers.

4) Meter reoding moy pulsote due to changes in signol
strength; do not confuse with o peok odjustment.

R SIGNAL GENERATOR INPUT MEASURING .
T ADJUST PROCEDURE
CONNECTION FREQUENCY INSTRUMENT
Marker Gen. through Conntec D.C. V.T.V.M, TS5 Peak for maximum voltage.
.01 MF to Pin 7 of 4.5 MC (negoative scale) Top Adjust output of signal
V<4 low side to (Unmodulated) through 10K Resistor or generator to produce about o
chassis. to Junction of C-30, Bottom | one volt D.C. rise on meter
1 -or - .or - R.35, R-36 ~ low side (1 volt above noise* voltage)
Connect ontenna and to chassis, T-6 If T.V. signal is used
tune in a good trans- |A good on the air Top ond | adjust ant. coupling to
mitted TV, signal TV. channe! Bottom | receiver to produce about the
(ony channel) same voltage rise.
Connect V.T.V.M, T.7 A) Detune Discriminator
through 10K Top and secondary T.7 for maxi-
Resistor to Bottom mum negative meter
Junction of R-44, (Dis- reading.
C-34 ~ low side crimie- B) Adjust primary T-7 for
2 Same as Same as to chassis. nator on maximum negative meter
obove. obove, top) reading.

C) Readjust Discriminator
secondary (towords original
setting) for zero D.C. regd-
ing on V.T.V.M,

D) Check Audio, if distorted
repeat steps A — C.

* The noise voltage is meosured under no signal conditions (ontennc terminols shorted directly ot tuner by means
of o short jumper wire; or disconnect 4.5 MC. generator if procedure (A) obove is followed.)

4.5 MC VIDEO TRAP ALIGNMENT (L-12)

1. Cannect crystal cantrolled 4.5 mc. signal generator through a .01 mf. condenser to the grid of the video ampli-
fier tube (Pin 1 of V-5, 6CB6) iow side ta chassis.

. Set cantrast control for maximum cantrast (fully clockwise).

. Connect a V.T.V.M. (D.C. scale) thraugh an R.F. prabe to the cathode of the picture tube (Pin 11, yeliow iead)
low side to chassis.

. Adjust the 4.5 me. trap L-12 for minimum reading on the V.T.V. M.

hOWN

if a crystal controlled generatar is not available the video trap can be adjusted in the field by setting the fine tun-
ing control for maximum 4.5 mc. in picture and adjusting the 4.5 mc. trap (L-12) until this 4.5 mc. beat note is re-
duced. Be sure that video ringing is not introduced from this adjustment since this indicates the trap was aligned at
taa low a frequency.

ALIGNMENT (UHF TUNER)

The alignment of the tuner is factory set and will actually not require any additional adjustments ather than ta
compensate for differences in 6J6 oscillator tubes. Because of this fact, the only adjustment ta be made in the field
is trimmer C-7 which is located next ta the 6J6 oscillator tube. (See Figure 9)

This trimmer is normally set ot the factary to track the highest U.H.F. channel (83). This must be done with a
U.H.F. sweep and marker generator. In the field however, this equipment is not readily available and C-7 should
therefore be used to track the highest U. H.F. channel received in the area. It is usually best to try a few 616 tubes
until one is found which more nearly resembles the original, thus requiring only a slight adjustment of C-7.
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EMERSON Television Chassis 120179B, 120203B, 120204B, 120205B, (Continued)

CONDITIONS FOR TAKING YOLTAGE AND RESISTANCE READINGS

The voltage and resistance measurements listed were taken on chassis 120205-B, coded with a triangle. A

Due to component varigtions, voltage and resistance readings moy vary slightly from those given here. Slight variations may also be
noticed if chassis is not coded as mentioned above. Slight variations moy be noticed on chossis 120179-B, 120203-B & 120204-B due
to difference in coding for same triangle chonge,

The deflection yoke and high voltage circuits were connected to take the following readings and waveshapes.

1. Antenna disconnected and antenna terminals shorted on tuner and connected to chassis (use short leads).

2. Line voltage 117 volts (Disconnect power for resistance readings).

3. 3 volt bias battery connected to A.G.C. circuit, positive terminal to chassis, negative terminal to junction of R-10, C-8, R-16 BIAS BATTERY
USED FOR VOLTAGE READINGS ONLY.

. All controls in position for normal picture. (Varied when it directly effects reading).
. All measurements taken with a vacuum tube voltmeter and ohmmeter.
. All readings listed in tables were taken between points shown and chassis.

. Resistance readings are given in ohms unless otherwise noted.

0 N O~ 0 A

. N.C. denotes no connection.

WAVE SHAPE ANALYSIS CHART
The waveshapes shown were taken on chassis 120205-B coded triangle. A

Slight peak to peak voltage differences may be noticed on chassis of later triangle codes.

When taking waveshapes on chassis 120179-B, 120203-B and 120204-B bear in mind that a slight peak to peak variations are pos-
sible due to differences in chassis coding for the same change. See Production changes on Page 24 for further information.

The peak to peak voltage given may also vary slightly depending on signal strength and component variations.

To occurately observe the wave shapes, the relatively high input capacity of an oscilloscope must be reduced so as not to change the operating
characteristics of the television set.
1. Connect antenna and tune receiver to channel where best reception has been obtained in the past.
2. Low end of the probe is connected to CHASSIS and the contrast control is set at MAXIMUM CONTRAST.
3. The 30 and 7875 C.P.S. oscilloscope sweep settings are used so asto permit the serviceman to observe two cycles of the wave shape.

b of

NOTE: A wave shape seen in your oscilloscope may be upside down from same wave shape shown here. This will depend on the r
stages of amplification in the oscilloscope used.

RESISTANCE READINGS

TUBE PIN NUMBERS
S PN 1 Pin 2 P 3 PiN 4 PiN S PIN & PN 7 PIN & PIN Y
v. 1 MEG 7 02 13K Qi3 0
v MG o7 [} 13K 13K 0
v ) 180 .0 13K 13K ]
Va4 ] T uEC ) 150K ) B3
CONTRAST . COMTRAST
v 1 uEG. ey s ] ox 1K o
v 1.05 MEG ) 0 7] 3K Q3 207
arx 0 82 3 — X7 N3
v 0 106K [] .03 190K [ 16K
V. 10_MEG, 0 02 1.3 MEG, 1.5 MEG. 233K M
- V. CONTROL
v.10 ne. o *16.5K 165 ax L ] a0
LAl T YB3 o 5.5% TIWEG 9 v
vz 7% 204K 100K ) 0 Grrs Pox TIK X
HORIZ. HOLD
v 2.4 MEG. 213 1% CONTROL aiox 1ax s °
100K.1 40K
PLATE CAP OF
v NC. o 100 o a7 100 02 “ax 06
30K
Vs PINS 2 AND 7 INFINITE PLATE 20K
. 6AUMGT
v.s 3K NC. o3 NC. lax NC. o8 e l prerd
FRINGE
V. 16K 2.2 M6 COMPENSATOR ] ] 2.2 uEG. a7k FILAMENT
OFF i8K
VERT. HOLOD PERTLISIZE
v.ie 100K 163K 220 CONTROL TALLs 2.2 0 °
2010 1.8K Ties. .
VERT. LiN.
. CONTROL
O NC. o 1. 143K 2.5 MEG. NC. .02 o lara
5.4
TE) NG V4K NG ) i G = is.. [X3 “14K
Y21 NG *14K NS 65 15 NC T1aK
PIN 1 PIN 2 PIN 10 LR PN 12 * Verying R = Woit watil mater senles (sbout 30 seconds),
vae BRIGHTNESS
CONTROL
Q 0 20K 220K 10 240K 2
v 220
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MOST-OFTEN-NEEDED 1985 TELEVISION SERVICING INFORMATION

GENERAL @D ELECTRIC

(**F'’ SERIES CHASSIS)

Models 17C127, 17T15-17, 21C114-C115-C116-C117-C119
21C120-C121, 21T10-T11-T12-T14-T15-T19

UHF-17T15, UHF-17T17, UHF-17C127, UHF-21C115, UHF-21C116,
UHF-21C117, UHF-21C119, UHF-21C120, UHF-21C121, UHF-21T10,

UHF-21T11, UHF-21T12, UHF-21T19.

B R e R
These receivers are 12-channel models, into some of which the 100 BRACKET™ ROD BRACKET*
General Electric model UHF-70, UHF-80 or UHF.90 tuner has MTG CUSHONY
been installed.

TUBE MTG CUSHION™
These models are UL listed and incorporate 18 tubes and 4
rectifiers (two power rectifiers and one high-voltage rectifier and
a crystal diode). Receivers equipped with a UHF tuner unit
contain two additional tubes and one additional crystal diode.

(Service material on pages 57 to 62.)

ROOD NUT
TUeN TO PRESS FOCUS vl
MOUNT 8CANST PICTRE TUBE

PICTURE TUBE ROO

GUIDE  FUNNEL GROUNDING
SPRING FOCUS CONTROL
. . £ RS ™ st i
HORIZONTAL STABILIZER COILl—The coil, L251, should be adjusted OCUS UNIT DISC BN ‘ / |
so that the horizontal sync will remain locked over the entire ! b - PICTURE TUBE SOCKET i
range of the horizontal hold control, R264. Also, the “‘pull-in”’ / | — T8 0 ey 3 ion TR \\
range of sync should be evenly distributed on cach end of the | glv“;‘u'-u.ﬁ"g-;a;o- wess !
horizontal hold control range. This may be checked by switching S o b
; . o P i |
off and on a station and observing the “pull-in’’ ability at dif U !
ferent settings of the control. L008E% TS 10 CeiTen T W
q q q EYwEen FoCUS T © o) )
In order to adjust the coil properly follow the given procedure: ANOYORE FLANGE szn o - 7 - /
. .. . V.
1. Remove tube V106. Tune in a very weak television signal. 3 ONNECTOR o /
2. Short circuit terminals of stabilizer coil, L251. \ w, i
3. Adjust horizontal hold control, R264, to bring received & sk pLa E'ij?:s".ompf i
picture closely into sync. . %5‘:&%‘ s}%&;&é‘.@;‘% — /;gguﬂi TuBE
4. Remove short circuit from across terminals of L251. o S e s amu S
5. Tune the stabilizer coil to bring pipturc back into a c[o_scly o FOONUT NN iy
synced condition. The stabilizer coil will tune to two positions QT MOUNT aCamS T COMPART MENT
which will bring the picture into sync. The correct position is the T T _
one with the core almost all the way into the coil. @ /OO -
6. Replace tube V106; check lock-in ability of horizontal sync e TOR Py E’)
on available channels. ]’_ I
It is absolutely essential that the stabilizer coil and the hori- ity [ >
zontal hold control be correctly adjusted, and once adjusted, be - o le—
left alone. oRIONTAL |
POWER TRANSF tmsismuv | i
It should be noted that in some receivers the stabilizer coil has 5 2 uhu?#i Y
been relocated and is available at the top rear of the chassis. L] L) !
5
1 HORIZONTAL R264 R20 R2n
To Remove Safety Glass W7 Suguzen ()
PRIMARY POWER coiL HEIGHT  VERT
o FuSE COVER o | ® HOR HOLD En
MODELS 17715, 21T10-T11.T12 | .g. =)
1. Remove the two buttons holding the corner brackets, see

FASTENING BOLTS™
Fig. 10.

2. Unscrew the two screws securing the corner brackets to the
cabinet and remove brackets.
3. Tilt top of safety glass away from cabinet and lift glass out

of the bottom slots. To replace safety glass, use above order in
reverse.

" rom woDELS 2m THB 112 oMT

Chassis and Picture Tube A
vgame
JEeahles SRTLON

bly (Externol Mogneti

Focvs)

—
MOUNTING T
SR e
0))
&/
N

UBE MTG CUSHION

SCREW

0 DEFLECTION 3
MTG. BOLTS “’:%“" ! YOKE YOKE CLAMP RING 1
i WING NUT k'
BUTTON i LOOSEN AND TuRN TOXE |
PICTURE TUBE YO CENTER PCTURE
ROD f
r

c ER
BRACKET \
TUBE MOUNT ASSEMBLY HYV ANODE \
CONNEC TOR
CUSHION CoTERns T i
PICTURE TUBE ::::3& ;g;gu:f TueE
SAFETY N WG NUT | X
GLASS STRAP { a0 8 “1‘3' :
£
! o PSR o
P"%Leu:‘ ofs Egy -~ Fon ST T000S ComECT
TUBE MTG. \ &3 TED) 19 £ITHER CHASSIS, B+, Q
CUSHION O B+ 800ST
W
1
1
Fig. 10. of Picture Tube Mount (Models 17115, 21T10-T11-T12) Chassis and Picture Tube Assembly (Electrostatic Picture Tube)
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MOST-OFTEN-NEEDED 19585 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC "F" Series, Continued

VIDEO I|-F ALIGNMENT

The following alignment data is divided into two separate pro-
cedures. Because of the large trap attenuation, the conventional
method of sweep observation of these traps sometimes becomes
difficult. Hence all traps should be pretuned by the application
of an amplitude-modulated signal and then adjusted for minimum
signal output.

The second portion of this procedure involves the shaping of
the i-f response curve in the conventional manner by the ap-
plication of a sweep generator signal. During this procedure ob-
serve the usual precautions regarding warm-up time, equipment
cable lead dress and generator output cable termination.

?‘T‘;S:ER gLFJTchUOTPETO VERT.
GEN.

p p o
ST-4A
SN ot
%5200 \ 3

I-F
i ] e\ T
HOR. SWEEP VOLTAGE
TO SCOPE
UNSHIELDED PAIR
RESPONSE
FROM RECEIVER
AT TENUATOR

Fig. 20. I-F Sweep Equip C tion Diogram

TRAP ALIGNMENT
GENERAL:

As noted above, an AM signal is required for trap alignment.
In many cases, the technician will have a suitable AM signal
generator available. It should cover the range of 40.0 to 48
megacycles at fundamental frequency, with available internal
400-cycle modulation. When this type of signal is used, the traps
should be adjusted for minimum 400-cycle signal as observed on
the oscilloscope.

Users of General Electric sweep alignment equipment may ob-
tain the required amplitude-modulated carrier frequencies by a
simple manipulation of the equipment controls

Those technicians who do not have either of the above equip-
ment available are advised to omit the trap alignment procedure.
With the exception of the video amplifier 4.5 mc trap L156, the
traps will not become seriously misaligned due to tube changes.
The above-mentioned 4.5 mc trap may be sweep-aligned, if
desired, in which case a 4.5 mc sweep signal should be used in
step 2, of the alignment chart. The trap may then be tuned to
minimum response at 4.5 mc, which should be crystal marker
calibrated.

NOTES:

1. Allow receiver and alignment equipment to warm up for
15 minutes before proceeding.

2. Set channel selector switch to Channel 11 position. Turn
the fine-tuning control fully clockwise.

3. Turn the volume control and the area control fully counter-
clockwise. Turn the picture contrast control fully clockwise.

4. \Observe alignment wave forms at test point V (picture
tube}.

5. Remove V106 and V113 during alignment.

500 MMF ING S

TO VERTICAL

10
RECEIVER 60X INPUT OF SCOPE

Q 0 G105 cus
HANNEL 12 CHANNEL 12 FINE TUNING . g @
e treex | oowTmor L nd
Fig. 33. Detector Network
> ConveLaTE
0sC CONV  LIO3
(TOP}
i @ Lios o‘t:‘ro;gr
R-F aNP e"”’

M)

RATIO DET
:3 LI07 o532, 8 15T au0I0
us ' L1533
47 23MC at25MC
o <) VERT

TRAP TRaAP ouTPUT
1BOTTOM) (BOTTOM)
., SEC
- —Q&—J = 1Tom
; R \ '57,}’,'050 ﬂ PRI
(80T TOM)
OUTPUT vio2

TS
(/180T TOM HIGH VOLTAGE
AUDIO 1€ L RECTIFIER
CONv. 0SC z~o T LimTeR osc ECTIFIE
1-F

2
1152 '
02 lBOT@YOM)
U WE PRy
3R0 VIDEO TatTom CLIPPER
Be 1-F
£c afC DET

(CO-AX LINE) POINT I

Fig. 28. Top View of R-F Tuner, RIX-057

Be
RECTIFIER
vizo

S|
(80TTOM} 1251
@nss =
180T TOM) AUDIO I-F
Suse G aMp
L156 @
(80T 10M) &LR D ™
Y N
a?uc 8 NOISE -
SMe CANCELLER
POWER o
428
TRANSFORMER s | o
2 . 2 4808
vipeo STABILIZ ﬁ, orf @ iy
coL 4 MORIZONTAL
i MULTI-VIBRATOR
fod
]

3 I SR
T

\
GHANNEL & RESISTORS u ‘-Ul
CHANNEL 13 EACH OHMS [ ' wIOTH D
AREA L252 lels.’l.m. VERT VERT
y CONTROL L SIZE LN
Fig. 24. Oscillotor Adjustments L1 HORZ HOLO MiduonpE 2"
ANTENNA CONNECTION 3R0 R)

Fig. 32. Tube and Trimmer Location
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC "F" Series

RECEIVER ALIGNMENT (Cont'd)

TRAP ALIGNMENT CHART

AM—GENERATOR AM—GENERATOR ADJUST FOR
SIER INPUT POINT FREQUENCY MINIMUM OUTPUT REMARKS
1 Test Point I 47.25 mc L151
May require maximum oscillo-
(R-F Tuner Unit) scope vertical gain.
See Fig. 28 41.25 me L153
2 Test Point IV 4.5 mc L156 Connect detector network be-
{Diode Load) tween oscilloscope input and
and receiver test point V as
shown in Fig. 33.

I-F SYSTEM SWEEP ALIGNMENT
GENERAL:

After the traps have been set at their proper frequencies the
i-f curve may be shaped.

The following procedure requires the use of a simple sweep
signal coupling jig as depicted in Fig. 24. This device is made
from a tube shield cut in two halves, between which are soldered
two 120-ohm resistors. The shield is placed over the 6J6 oscillator
converter tube during the i-f alignment and hence provides loose
capacitive coupling to the 6J6 i-f plate circuit. The resistors per-
form the dual function of supporting the upper half-shield and
terminating the sweep output cable. The generator cable shield
should be connected to the lower half shield, and the ‘*‘signal”
lead connected to the upper half-shield.

NOTES:

1. Turn picture contrast control to minimum,

2. Observe sweep waveform at test point III through a 10,000-
ohm resistor. Oscilloscope should be calibrated so that 3{-volt
signal will provide 2-inch vertical deflection.

3. Apply a negative 5-volt battery bias voltage to test point
VIII. Connect positive lead of battery to chassis,

4. Note that the following procedure uses 45.0 mc as the 1009,
reference point. Maintain the sweep generator output level so
that the baseline to 45 mc marker amplitude equals two inches.

PRE-PEAKING:

Should difficulty be experienced in obtaining the proper video
i-f response, the tuning of the individual coils may be checked.

If the coils are each peaked at the below-specified frequencies,
an over-all i-f response curve which closely approximates the
proper curve will be achieved. After this is done, the sweep
method may be used to thus permit proper final curve shaping.
This peaking may be done by using an AM signal as prescribed
for setting the traps or the sweep method may be used by adjust-
ing the coils for maximum amplitude at the desired marker points.

PEAKING FREQUENCIES

L103—44.15 mc
L152—44.15 mc
T153—44.15 mc
T151—45.25 mc
T152—42.9 mc

VIDEO I|-F ALIGNMENT CHART

CONNECT SWEEP

GENERATOR ADJust

DESIRED RESPONSE REMARKS

Peak T153, L103

L152 at 44.15 mc

T152 set 42.5 mec @ 55%
T151 set 45.75 mc @ 409,

Into alignment shield jig
and r-f tuner chassis, see
Fig. 24

T153, L103 and L152 should be
readjusted slightly, if necessary,
to shape peak region of curve as
shown. Peak of curve may fall
anywhere between the limits of
110% and 140% of 45 mc 1009,
reference point.

AUDIO I-F ALIGNMENT
NOTES:
1. Tune in a television signal. This will provide a 4.5 mc signal
source for audio i-f alignment. Keep the volume control turned
down unless the speaker is connected.

2. Step 3 below requires a meter connection to the electrical
midpoint of the ratio detector load circuit. To do this, connect
two 100,000-ohm resistors in series between V118A (6T8) pin 2
and chassis. These two resistors should be chosen, as accurately
as possible, for equal resistance.

AUDIO I-F ALIGNMENT CHART

CONNECT VIVM OR METER
STER 20,000 OHMS/VOLTMETER ADIUSH INDICATION RENARKS
1 To Test Point VI and chassis | T301 (top and bot- | Adjust for maximum | Voltage to be read is negative
tom core*) deflection. with respect to chassis.
2 V118A, pin 2 and chassis T302 primary (bot-
tom core)
3 Between Test Point VII and | T302 secondary (top | Adjust for zero volts | Repeat steps 1, 2 and 3 to assure
center of two 100,000-ohm re- | core). d-c output proper final adjustment.
sistors, see note 2,

*Some receivers use only one core.
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GENERAL ELECTRIC

"F'" Series Circuit Diagram
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- GENERAL ELECTRIC "F'" Series
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GENERAL ELECTRIC "F" Series

TROUBLE SHOOTING (Cont'd)

SYMPTOM

CHECK FOR

DEFECTS OF THE SYNC SECTION

Weak or no horizontal sync; vertical 1. Sync amplitude at input to discriminator tube, V107B
sync, picture and sound satisfactory 2. D-:fective multivibrator components, C260, R263, R264 and R266
3. Leaky or shorted capacitor, C260
4. Wave form feedback components, R257, R267, C255, C262
5. Defective L251
6. Open C259 or R260
Weak or no composite sync, otherwise 1. Defective coupling capacitor, C252 or C253
picture and sound normal 2. Incorrect value of plate resistor, R255 or R256
3. Insufficient amplitude of composite signal applied to sync amplifier from video de-
tector; check video detector circuit
No vertical sync, horizontal sync satis- 1. Sync pulse at input of vert. oscillator, check integrator circuit
factory 2. Vertical oscillator frequency, if far off from 60 cps, check vertical oscillator com-
ponents such as C207, R204, R209 and R218
3. Leakage in feedback capacitor, C206
Picture displaced to left, right edge 1. Open or low value of capacitor, C253

wavy

“Gear Tooth” effect

1. Open or low value capacity of C258

2. Open or high resistance of R261
Noise “tearing” picture (noise inverter 1. Low value, R169
failure) 2. Open C167.

3. Open or high value, R167
Weak composite sync (attributable to 1. Low value of R167
excessive noise inverter clipping) 2. Leaky or shorted C167

DEFECTS OF THE HORIZONTAL DEFLECTION CIRCUITS

Too great sweep width, reception nor-
mal otherwise

—

. Open width control coil (shunt section)

2. Open winding between width coil shunt section taps on horizontal output trans-

former, T251

Inadequate picture width

e O

. Correct waveshape and amplitude of input “drive’ voltage at grid of V113

Leaky capacitor C265

Shorted width control L252 shunt section or defective deflection coil, D251
Defective output transformer T251 shorted turns or arc-over

Low emission of tube, V113, V115

Low B+ voltage to tubes V112, V113

Single vertical line in center, sound nor-
mal

bl adiend

Open horizontal deflection coils, D251

. Open yoke plug connection
. Open width coil (series section)

Poor horizontal linearity

W

. Shorted linearity control

Defective yoke, D251
Defective capacitors C265, C266

DEFECTS OF THE VERTICAL DEFLECTION CIRCUIT

Poor vertical linearity, inadequate

height

o

Low emission of sweep output tube, V111
Improper grid input ‘“‘drive” voltage at V111
Defective sweep output transformer, T201
Low B+ voltage to sweep output tube V111
Low value of cathode capacitor, C401D

Inadequate picture height

& wes

Rise in resistance value of vert. oscillator plate resistor, R206 or R215

Incorrect value of plate voltage on output tube, V111

Low value capacitor in cathode of vert. output tube, C401D (This often results in
poor linearity)

Weak vertical deflection tube, V110 or V111

No vertical deflection

PP

Open vertical deflection coils, D201
Defective sweep output transformer, T201
Shorted capacitor C205

Poor contacts in yoke plug

Poor vertical linearity, height satisfac-
tory

N

Low value capacitor, C205
Vertical output tube, V111
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"G'" Line, Models 17T20, 21C103,

MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

GENERAL @D ELECTRIC

The "G', "J", and "K' Line sets
are similar to "F' Series and to

each other. For circuit diagram
of "G" Line see pages 64-65, for
"J" pages 66-67, and "K'' page 68.
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC "G'" Line, Models 17T20, 21C103, 21C104, 21T22 to 21T25

DETAIL OF PICTURE TUBE MOUNT
(PLASTIC MODELS)

PICTURE TUBE REMOVAL AND INSTALLATION

Details regarding picture tube rods, tube holder,

focus unit mounting hardware and ion trap do not
apply vhere internal magnetic focus tubes are used.

The shunt focus
picture
over the neck of the I.M.F. tube-- the yoke clamp |
wing nut is loosened to allow removal of the de- 7]
flection yoke.

ASSEMBLIES IN PLASTIC CABINET:

A U, =\l N

9.

control and deflection yoke with
centering assembly are simply withdrawn

QUTPUT CIRCUIT

@'

Removal Of Picture Tube c3ot |
20

Remove the chassis,

Lay cablnet, face downward,
scratching surface.

Remove ion trap.

on padded non-

Remove the two focus wunit mounting nuts and o

slide focus unit off tube neck.

Loosen yoke clamp ring wingnut and slide de-
flection yoke off tube neck.

Loosen the four picture tube rod nuts. Re-
move rods, and picture tube holder with focus
unit mount.

Remove mounting nuts and washers securing tube
harness assembly at the bottom and in the two
upper inside corners of the cabinet.

Carefully remové tube and harness assembly
from cabinet. 1ay tube, face downward, on
bench.

Loosen spade bolt nut and 1lift tube from har-
ness assembly.

ASSEMBLIES IN WOOD CABINET:

1.

2.

3.

Use same procedure of steps 1 through 6 des-
cribed above for tube assemblies in plastic
cabinets. Then continue disassembly as follows,
Remove Phillips screws at lower corners of pic-
ture mask. Move tube and mask slightly toward
bottom of cabinet to free mask from cabinet
top rail. Remove and place tube, face downward
on bench.

Loosen spade bolt nut and 1ift tube from har-
ness strap assembly.

To reinstall & picture tube the applicable

(plastic or wood cabinet) tube removal instruction
procedures may be applied in reverse.
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC "J" Line, Models 21C350, 21C351,

21T30, and 21T31

* %
3.8V~
1
[~ VHF TUNER RJX-062 (TOP ViEW] | \gc(:i e
; OUTPUT GIRCUIT uss | o
i I ceo List
; i 120 39.25 Ls? L
| | mMC g _F
L]
1 c133 J ¥
g ! 82 T =
s TEST H=s=sg Ter
| L e | o 3
t ey
{135V UKF POS) |
| (80 viie pos)l clez _:‘L'uszas
{ MG
TO UHF @ TRAP
I ouTRUT © l
| =
L ) un-l_l
i _\ IF_KGC = ’
RIBY ci74 L ri83 F=GIE
150 800 T A
BROWN 800V = . I‘
FIL. B»/xv B+l7s\r TEST POINT
o
18T g a% \__ VII3B VIOT-A
I°°° ;1;%'33 js 38 112 12aT?
AGC WHITE B DELAYEDAGC 190 L SYNG GUR VII0-A
1 RI92 ov _L 390K 65V V2 12807
l_gg cle | 00K _lg cso 178 oI SYNC.PHASESPLIT _ _
«13 ¥ 800  .002 ’
l N\ I 2! [Rzos R206  R207
1| = = =
£=n / Rigs N : 22K 18200 82;):
c203:= =< €209
oN 7 g'.gl:a 3 1,005 czg; <005
OFF e
RFaMPN3'%0 = =
SWITCH = =
+260V
RED
+240vV
% SCOPE SYNGED AT /2 VERT. FREQUENCY.
% SCOPE SYNCED AT V2 HORIZ. FREQUENCY.
WAVE SHAPES TAKEN WITH NORMAL CONTROL
SETTINGS 8 NORMAL SIGNAL APPLIED,
VOLTAGE MEASUREMENTS ARE IN RESPECT

NORMAL
OPERATION, NO SIGNAL APPLIED
A MEASURED WITH VTVM

@ VARIES WITH CONTRAST CONTROL,

& P +250V
J“C4O‘B

30MF
350V

—P + 260V

&
Egaoza
._.,5950.\1

AL

Vit
TV 1401 VIOS VIO 6BXT WIS VT WVII2  vi6 VI8
6CB6 i2AU7  GT 678 RAYT |2AU7 6AX4 6aUS
1402 5 :
[800
1I7V-600y W06 Vvi20  vios vIT vil4  vi3
12AT7 GV6GT  I2BY7 6U8 6CD6G 6UB
- UNLESS OTHERWISE NOTED
GAPRCITORS THAN 1= MMF
CAMEITORS YEsE TN L ha¥
H.E.FIL. RESISTORS ARE 172 WATT
K=T000  W=1,000,000

vii2-A
VIO7-B 1/2 12AU7,
172 12877 HOR, REACT.
HOR. PHASE DET
233
1555 L
1 R262.5
R258
100K l
c2568_
|25 ool "_5:0259
I
T % & R264
.02 oL S
" Rers Lcer2
6800 T 470
€273 £
1200 T
vII7- 210V
2 su% e \ell I8G Y/L'gs?e
AU
vi09 AUDIO I-F AMP e UWiTiR l RS ISl
TEST,

| RATIO DET
T302




MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION
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GENERAL ELECTRIC "J" Line, Models 21C350, 21C351, 21T30, and 21T31
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RESISTORS ARE 1/2 WATT,
CAPACITY IN MMF.

TO BE DRESSED FOR
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SCHEMATIC DIAGRAM FOR UHF TUNER, RUX-006/007
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MOST-OFTEN-NEEDED 1988 TELEVISION SERVICING INFORMATION

¢ CHASSIS A1600D
& I I 1ICr a{*e I§ cHassis Bl600D

*CHASSIS TYPE NUMBER MODELS CHASSIS MAY BE USED IN
A1600D 17T310W, 17T310M, 17T310B
B1600D 21T320W, 21T320M, 21T320B
21K330M, 21K330B

The A1600D chassis differs from the B18600D circuit primarily in the deflection circuits. A 8CUS is used
for the horizontal output tube, a different vertical output transformer and deflection yoke are employed and a few
components change in value. For full details consult horizontal and vertical output stages on the schematics,

OVER
1KV
k'-’

J sux NO7

VERT.
DEFL.
YOKE

318N
Q00

3

3N -

BN
09000800000
]

a
I

|
il

Part of circuit of A1600D
Showing differences from B1600D circuit as printed on next two pages.

REMOVAL OF CHASSIS FROM CABINET
The chassis and chassis board are removable as one unit.
1. Remove the control knobs, the cabinet back, the antenna terminal strip, and the wires from the speaker.

2. Remove the two wood screws on the inside rear corners that hold the chassis board to the wood supports on the
bottom of each side.

3. Remove the hex head screws and lockwashers that connect the cabinet to the base board along each side from
underneath. Also remove the wood screw (two wood screws on 21" models) from the center front.

4. Lift the cabinet up and off the chassis board. (Continued on the next three pages.)
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21" Tube Mounting
1600D Chassis
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RUN 1 i
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Hallicrafters, Inc.

Chassis B1600D
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Hallicrafters Inc. Chassis A1600D and B1600D (continued)
LAYOUT OF CHASSIS

Rt46

HEGHT
CONTROL

LIOI DEFLECTION
¥ euT YOK|
25.1MC WING SCREW
STATION
SELEGTOR
FINE
TUNING

Tube and Alignment Locations 21" 1600D Chassis
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SERIES 123-17"
SERIES 124-21"
SERIES 124-2-21"

Chassis Series 123, used in Models 78, 78A, 79.
Chassis Series 124, used in Models 81, 82, 83, 84, 85.
Chassis Series 124-2, used in Models 86, 88.

DEFLECTION YOKE ADJUSTMENT

Circuit diagram is printed on the next two 1. Loosen the wing thumb screw located at the top of the

pages, over. Alignment information is on deflection yoke frame.

the page following the circuit diagram. 2. Check to see that the deflection yoke mounting bracket
rubber cushions press firmly against the flare of the
tube.

3. Press the yoke firmly against the flare of the tube.

WING SCREW 4. Rotate the yoke until the lines of the raster are hori-
zontal and squared with the picture mask, and tighten
the wing screw.

| — RUBBER CUSHION

—— CENTERNG D9C
(NOT USED
ON ALL SETS)

TURE T
T DR, T

N

TUBE COMPLEMENT AND VOLTAGE CHART

Tube
Symbol Type PinNo.1 [PinNo.2 | Pin No.3 | Pin No. 4 |Pin No. S |Pin No. 6 |Pin No. 7 | Pin No. 8| Pin No. 9 NOTES FOR VOLTAGE CHART
Vi 68Q7 165 -1 0 6.3AC 0 265 160 165 0
1. Tu i to . —_ i ied.
o oo 75 95 VA 0 T3to 5| t0 =9 o — — ne receiver to unused chan no signal applied.
V3 6CB6 1 55 0 6.3AC 100 100 0 _ — 2. All"gront panel controls at maximum clockwise
v4 6CB6 -1 55 0 6.3AC 101 101 0 = - R d‘
— 5 rewdriver service adjustments — adjusted
vs 6AUG 0 ) 0 6.3AC 102 102 1 - STy IR Qe Sciustediton
Y6 6ALS 0 =75 6.3AC 0 0 0 —.35 - = =
V7 12BH7 152 0 ) 6.3AC 6.3AC 57 —~35 0 — 4. Maintain line voltage at 117 volts A.C.
V8 6AU6 0 0 0 6.3AC 105 105 .9 = = 5. All voltage measured with V.T.V.M. unless other-
ve 618 —35 17 —35 6.3AC ) 0 0 =35 40 wise specified.
vio 6K6 NC 0 210 219 0 N.C. 6.32C 14 = 6. Values shown are D.C. voltages measured from
Vil &SNT ) 28 24 28 74 28 6.3AC 0 — socket to ground unless otherwise specified.
V12 6C4 144 0 0 6.3AC 144 -34 0 - - 7. N.C. designates no connection.
v13 “6V6 NC 6.3AC 275 275 —24 — 0 5 —
8. A dash designates the n iste f -
Via__ | esN7 | 35 175 12 65 188 0 0 6.38C nections. © non existence of socket con
vis | eavs | 25 6.3AC ° = ||gRER] = 0 145 9. “Local distance™ awitch in “local” position.
vie | ewa | e Ne 470 = 225 - 20 | EOL u *  Use high voltage insulated probe only.
y 5 t Top value is D.C. voltage to ground. Bottom value
v17 183 13.5Kv* | 13.5Kv* 13.5Kv* - 13.5Kv* - 13.5Kv* | 13.5Kkv* wr:ln;ct A.C. meter across socket connections 7
an .
310°*
vis 5U4 NC S 0AC NC 305AC 280 305AC 290 310 ** Top value is D.C. voltage to ground. Bottom value
C. meter across socket connections 2
vie CRT 0 5 Pin 10 Pin 11 Pin 12 and 8.
365 EE) 6.3AC
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Ny

124-2

SOUND |.F AMPLIFIER
v8 6AU6

Series 123, 124,

1o
® QAT T

¥si—

THIS SCHEMATIC DIAGRAM FOR USE WITH ALL CHASSIS STAMPED IN REAR
UPPER RIGHT HAND CORNER SERIES 123, 124, 124-2
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1-LOOSEN ANTENNA TERMINALS
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

10.

1.

12,

18.

14.

Majestic Series 123, 124, 124-2

Alignment Instructions
TV I-F ALIGNMENT

. Tune receiver to quiet portion of TV High Band.
. Set contrast control fully counterclockwise.
. Apply 3 v. negative bias between the A.G.C. bus (at

C22A) and ground. (Use 2—1% v, cells.)

. Connect TV I-F Signal Generator through a 1500 MMF

condenser to Test Point (A) of tuner unit; low side to
ground. (See schematic diagram.)

. Connect negative lead of V.T.V.M. (or meter of 20,000

ohms-per-volt, or better) to 4.7K diode load resistor TEST
POINT (B); positive lead to ground. (See schematic
diagram.,)

. Feed 232 MC [23.3]* (+.06 MC) from Signal Generator,

and adjust T4 for maximum deflection on meter. Maintain
Signal Generator output so low that meter reads no more
than 1.5 volts at peak.

. Feed 21.8 MC [21.8]* (*.056 MC) from Signal Generator,

and adjust T3 as above.

. Feed 24.0 MC [28.9]* (*.05 MC) from Signal Generator,

and adjust T2 as above.

. Feed 24.7 MC [24.5]* (£.05 MC) from Signal Generator,

and adjust T1 as above.

Replace the meter with the vertical input of an Oscillo-
scope through a 10K isolating resistor, low side to ground.
Remove Signal Generator. Feed a video I-F Sweep Gen-
erator (20 to 28MC) through loosely coupled shield of 6J6
converter tube, making sure shield is not grounded. (Refer
to Fig. 3.)

Loosely couple high side of a TV I-F Marker Generator
to the high Sweep Generator Lead; low side to ground.

Feed I-F Sweep, and observe response on ’'scope. (See
Fig. 5.) Use marker frequencies 20.25, 21.75 and 24.75 MC.

If response does not approximate that shown in Fig. 5,
repeat steps 4 to 9, makirig sure that frequencies are pre-
cise, and that the Signal Generator ouput voltage is kept
low. Continue with steps 10 to 13. A slight touch-up of
individual slugs may be required to approximate the rec-
ommended curve of Fig. b.

*NOTE: If 3v fixed bias is unavailable and zero fixed bias is

used, set signal generator at [ ] bracketed frequencies values.
IMPORTANT: Keep the sweep generator and marker gen-
erator outputs at minimum to avoid curve distortion. Marker
pips should be kept barely visible.

oo N
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sexcraron 616 Va-128H7
m"-"- 1 = .-7
ﬁ' W ” — o
I i o

Dviar won ©—

¢ wanugn o=z e
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N e nnece
e

OgT

—

HG. 3. IF ALIGNMENT BLOCK DIAGRAM

;
{ TOP viEW FRONT VIEW

TV SOUND ALIGNMENT

. Connect a 4.5 MC Signal Generator (+.01 MC) through a

1600 MMF condenser to the grid, Pin 7 of V7, 12BH7; low
side to ground. See schematic diagram.

. Obtain two resistors of approximately 100,000 ohms each,

whose resistances have been matched accurately with an
ohmmeter. Connect them in series across the 18K resistor
(R107) at the 6T8 tube socket (V9A).

. Connect negative lead of V.T.V.M. to junction of matched
resistors of step 2; positive lead to ground.

. Feed 4.5 MC (.01 MC) from signal generator, and adjust
L22, sound take-off coil, for maximum deflection on
V.T.V.M.

. Adjust the bottom slug of T10 for maximum deflection on
V.T.V.M.

. Connect positive lead of V.T.V.M. to junction of C98, and
R106 TEST POINT (C), leaving negative lead of V.T.V.M.
connected as in step 3. See schematic diagram.

7. Adjust top slug of T10 for zero output on V.T.V.M. be-

tween two opposite polarity peaks.

MARKERS MAY B
ON PRAKS BUTY
NO LOWER THAN
30% BELOW
MAX.

TV RF
RESPONSE

08C ADNSY




MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INPORMATION-

PRODUCTION CHANGES
There are two different ratio detector transformers (T-7) used in these receivers, Port
Numbers 9A2269 and 9A2295. The T-7 circuit shown in this schematic diagram covers
the 9A2269 ratio detector. Receivers using the 9A2295 ratio detector can be identified
by the following changes:

MODELS
C-18 becomes 47X570 330 mmf molded mica condenser WG-307 1E&F
R-15 becomes 884333 33K ohms 0.5 W carbon resistor WG-307 3E8F
R-18
R-l9} become B83103 10K ohm 0.5 W carbon resistors WG-3075D&¢
in addition, the 9A2295 ratio detector has terminals with numerical identification xg::g;;g::

(1, 2, 3 efc.) whereas the 9A2269 ratio detector has terminals with alphabetical identi-
fication (A, B, C etc.)

Circuit diagram printed below and on page 78.
printing and is not an actual physical separation.
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Wires marked 1 to 10 connect to corresponding points on page 78.

77



1o b araechimbendbatid 1
o

© o @ soco oo

v

MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

Wires marked 1 to 10 connect to correspond

MONTGOMERY WARD & CO.

(Continued)

Models 35WG-3071E & F, and 35WG-3073E & F are
identical to models 35WG-3071D & 3073D except for the

following changes.

1. The 21” glass rectangular picture tube (21FP4A)
has been replaced with a 21” metal rectangular

picture tube (21MP4).

2. Change in values of a few resistors were made in
addition to the picture tube change.

Models WG-3075D & E, WG-3077D & E and WG-3079D
& E are identical to models 25WG-3075C, 25WG-3077C
and 25WG-3079C except for the following changes:

1. Beginning with the issue “D” receivers, V-18 6W4-
GT damper tube was replaced with a 6AX4-GT

damper tube.

2. Slight changes in cabinet construction and design
were also made on the issue “D” and issue “E”
models. This change affects pix crystals, masks, etc.

!
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-NEEDED 1955 TELEVISION SERVICING INFORMATION

l MOST-OFTEN

Motorola

RECEIVER MODEL BREAKDOWN CHART

CHASSIS
TS-525
- TS-528
TS-603
SERIES

TV TV
Model Description Chassis Model Description Chassis
21C3 Table, red-brn mahogany: masonite; [TS-528 21K23B |Console, limed oak: masonite; with TS-528
with detachable console-height legs turntable mounted on wooden legs
Yz21C3 Table, réd-brn mahogany: masonite; TS-528Y Y21K23E |Console, limed oak: masonite; with TS-528Y
with detachable console-height legs turntable mounted on wooden legs
21C3B | Table, limed oak: masonite; with de- |TS-528 21K24 |Console, white birch: wood; with TS-528
tachable console-height legs 1ift door
Y21C3B | Table, limed oak: masonite; with de- |TS-528Y Y21K24 |Console, white birch: wood; with TS-528Y
tachable console-height legs lift door
21K20 |Console, red-brn mahogany: masonite [WTS-525 21T18 |Table, red-brn mahogany: masonite RTS-525
Y21K20 |Console, red-brn mahogany: masonite [WTS-525Y Y21T18 |Table, red-brn mahogany: masonite RTS-525Y
21K20B | Console, limed oak: masonite WTS-525 21T 18B | Table, limed oak: masonite RTS-525
Y21K20B | Console, limed oak: masonite WTS-525Y Y21T18B [ Table, limed oak: masonite RTS-525Y
21K21 | Console, red-brn mahogany: masonite |TS-528 21T19 |Table, red-brn mahogany: masonite TS-528
Y21K21 |Console, red-brn mahogany: masonite [TS-528Y Y21T19 |Table, red-brn mahogany: masonite TS-528Y
21K21B | Console, limed oak: masonite TS5-528 21T19B | Table, limed oak: masonite TS-528
Y21K21B | Console, limed oak: masonite TS-528Y YZ21T19B | Table, limed oak: masonite TS5-528Y
21K22 | Console, white birch: wood; with TS-528 24K4 - {Console, red-brn mahogany: masonite | TS-603
wrought iron stand ' Y24K4 Console, red-brn mahogany: masonite [TS-603Y
Y21K22 |Console, white birch: wood; with TS-528Y 24K4B |[Console, limed oak: masonite TS-603
wrought iron stand ~ Y24K4B |Console, limed oak: masonite TS-603Y
21K23 |Console, red-brn mahogany: masonite; [TS-528 24K5 Console, red-brn mahogany: masonite |TS-603
with turntable mounted on wooden legs Y24K5 Console, red-brn mahogany: masonite | TS-603Y
Y21K23 |Console, red-brn mahogany: masonite; [TS-528Y 24K5B [Console, limed oak: masonite TS-603
with turntable mounted on wooden legs Y24K5B |Console, limed oak: masonite TS-603Y
CHASSIS BREAKDOWN CHART
Picture VHF UHF UHF Con- Picture VHF UHF UHF Con-
Chassis Tube Tuner Tuner |version Kit Chassis Tube Tuner Tuner |version Kit
RTS-525 21YP4A TT-70Y WTK-35 TS-528Y 21ALP4A | TT-70Y | WTT-37
RTS-525Y | 21YP4A TT-70Y | WTT-37 TS-603 24DP4A TT-70 WTK-35
WTS-525 21YP4A TT-70 WTK-35 TS-603Y 24DP4A TT-70Y | WTT-37
WTS-525Y | 21YP4A TT-70Y | WTT-37
TS-528 21ALP4A | TT-70 WTK-35 NOTE: For UHF Tuner Service Information refer to

separate UHF tuner service manual.

CHASSIS DESCRIPTION

RTS-525 18 circuit tubes, a 21YP4A rectangular 21" alu-

minized picture tube (70° deflection angle) plus a
germanium diode detector and selenium recti-
fiers. A single chassis contains the picture,
sound, and scanning circuits plus the filament.
and "B" supply.

A switch type VHF tuner incorporating a cascode
type amplifier is used. Chassis with a "Y" suf-
fix have, in addition, a built-in continuous tuning
UHF tuner. A

The IF strip consists of three stagger-tuned,
transformer coupled,stages while the sound sys-
tem uses a ratio detector and limiter driven by
one stage of IF amplification.

The video circuit uses direct coupling and pro-
vides full DC restoration. A keyed, delayed AGC
circuit is used.

The heater voltage, for all tubes except the high
voltage rectifier, is supplied by a filament trans-

former.

The selenium rectifiers, operating as

full-wave doublers, supply the low voltage "B"
supplies.

WTS -525

TS-528

" TS5-603

Same as RTS-525 except picture tube is mounted
with a 5 degree tilt.

Same as RTS-525 except for 21ALP4A, a 21" alu-
minized rectangular (90° deflection angle) picture
tube. The vertical and horizontal output and
damping diode tubes are also different types. An
external horizontal centering control has been
added to rear panel.

Same as TS-528 except for 24DP4A, a 24" alumi-
nized rectangular (90° deflection angle) picture
tube.

(Continued on the next five pages)
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Alignment Information for Motorola TS-525, TS-528, and TS-603 Series
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IF AND MIXER ALIGNMENT

1. Remove horizontal output tube (V-16) to eliminate RF in-
terference. Connect a 2500 ohm 10 watt resistor from chas-
sis ground to B++ (250V bus) to normalize voltages.

2. Remove antenna and make following connections: (See
Figure 8).

a. Connect a 6 volt battery between pin 1 (IF AGC bus)
of service test receptacle and ground. Positive side of bat-
tery goes to ground.

b. Disable tuner oscillator by grounding pin 9 of V-2
(6U8) and turn channel selector to channel 13,

c. Connect sweep generator to IF test receptacle and
oscilloscope to detector load resistor (pin 3 of service test
receptacle).

3. Center sweep frequency at 44 Mc with a sweep width of
10 Mc and adjust generator output below point of receiver

limiting (approximately 3 volts peak-to-peak at deiector
load).

4. Adjust At Marker Freq. For
T-5 top 41,25 Mc Minimum, See Figure 8
T-6 top 47.25 Mc Minimum, See Figure 8
T-5 bot 42.25 Mc Marker at proper point,
See Figure 8
T-6 bot 45. 75 Mc Marker at proper point,
See Figure 8
T-7 bot top of curve Flat top, See Figure 8

As some adjustments interact,

tain proper curve.
5. Move generator to mixer test receptacle and short
across R-10 (4. 7K ohms). See Figure 9 for R-10 location.

repeat as necessary to ob-

L-19 &
L-25

42,25 -
45.75 Mc

Proper curve, See Figure 8.
If desired overall response
cannot be obtained, check
dressing of bypass capaci-
tors, especially the screen
bypassing of the lst & 2nd
IF tubes. These lead
lengths are critical and
should be kept short and
dressed to obtain proper
response.
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MOTOROLA TS-525, TS-528, TS-603, Alignment and Service Data, Continued

CHECKS

Bandwidth may be determined by noting the frequencies
at which the markers fall at the 50% points. Mixer and IF
bandwidth over 3.7 Mc may cause sound bars or burble in
the picture; if less than 3 Mc, a loss of resolution or fine
detail in the picture may be noticed.

6. Decrease generator signal until there is a marked de-
crease in the oscilloscope waveform. . Unwanted regenera-
tion will be indicated by sharp peaks on the overall response
curve. If regeneration is present, check IF cathode re-
sistors, screen bypass capacitors, and lead dress. Im-
proper alignment may also cause regeneration.

AUDIO ALIGNMENT

This alignment may be made by injecting an accurate
4.5 Mc signal in at the video amplifier grid. However, the
station alignment method which follows is much more ac-
curate and should be used whenever possible.

1. With'receiver in operating condition, tune in station.

2. Connect VITVM from positive terminal of electrolytic
capacitor C-50B to ground,

3. Maintain 5 volts, or less, at VTVM by adjustment of
fine tuning and contrast control (or by removal of antenna,
if necessary) while peaking T-8 primary (top) and L-38 &
L-39 for maximum output. (See Figure 8.)

4. Tune for normal picture and carefully note voltage de-
veloped at the positive terminal of C-50B.

5. Move meter to junction of R-54 & R-56 (dumny pin on
V-9 socket, marked "X" in Figure 8).

6. Adjust T-8 secondary (bottom) to give a reading on the
VTVM of exactly one-half of reading in astep 4.

4.5 MC TRAP ADJUSTMENT

Tune receiver to a local station and adjust 4.5 Mc trap
L-34 for minimum beat interference in the picture by lo-
cating the two points of adjustment at which the beat is just
noticeable. Rotate the core toward the center of these two
points. Use the minimum amount of inductance (core out of
coil) that will result in no apparent beat interference.

HORIZONTAL HOLD ADJUSTMENT

The HORIZONTAL HOLD control should have a sync
range of approximately 20°. If the control is too critical,
adjust as follows:

1. Shunt the HORIZONTAL OSCILLATOR coil I.-40 to
ground with a .25 mf 400V capacitor. This may be done
with the chassis in the cabinet by placing the capacitor
across the two-pin HORIZONTAL OSCILLATOR TEST RE-
CEPTACLE. Increase brightness.

2. With the HORIZONTAL SIZE control, reduce the picture
size so that the right edge of the raster can be seoen as
viewed from the front of the set. Adjust the HORIZONTAL
HOLD control for about 1/16" of sync pulse. (The sync
pulse appears as a darker gray bar at the right edge of the
blanking pulse. The blanking pulse is the gray bar at the
right edge of the raster.

3. Remove the .25 mf capacitor from across the HORI-
ZONTAL OSCILLATOR coil.

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

If the deflection yoke shifts, the picture will be tilted.
To correct, loosen the thumbscrew on top of the deflection
yoke and rotate yoke until the picture is straight. Before
tightening the thumbscrew, make certain that the deflection
yoke is as far forward as possible.

ION TRAP ADJUSTMENT

1. Turn on the receiver and set brightnesa control at mid-
range.

2. Rotate the ion trap from left to right, and position back
and forth until the brightest raster is obtained.

3. Adjust for proper screen coverage regarding size, cen-
tering, tilt and shadow.

4. Readjust ion trap for maximum brightness with contrast
control set for maximum usable contrast and brightness
control set for proper black background in picture.

NOTE: The jon trap should be ot the proper magnetic
strength, so that the ion trap magnet does not touch the base
of the picture tube, or be positioned forward of the slash in
the gun structure at proper setting. If either of these con-
ditions exist, full brightness may not be obtained, and the
life of the picture tube may be shortened if the ion trap is
not replaced with one of correct strength.

PRODUCTION CHANGES

The first production chassis number carries the suffix
"A-00" (i.e., TS-525A-00). With the first minor electrical
revision, the suffix becomes "A-01'" and with each subse-
quent minor change "A-02", "A-03", etc. The first major
revision changes the suffix to "B-00" and, as before, each
following minor change is labeled "B-01", etc.

Mechanical differences between chassis are indicated by
addition of a prefix to the basic chassis(i.e., RTS-525A-00).
These prefixes may be assigned in random sequence but will
be confined to the end of the alphabet to avoid confusion with
the A, B, C, etc., electrical change suffixes.

A"Y" suffixadded to basic chassis (i.e., TS-525YA-00,
etc.) indicates that the chassis contains a factory-installed
UHF tuner.

Chassis
Coding Changes

(TS-525 Series Only)
A-01 To improve the [F response C-38 (470 mmf) changed
t0.001 mf; C-40 (560 mmf) moved to a direct chas-
sis ground.

A-02 To aid the magnetic centering device in horizontal
centering and reduce neck shadows, a non-adjustable
horizontal centering circuit is added as follows:

i. C-106 (.1 mf) replaced with linearity coil L -44
to provide a DC path through the horizontal deflec-
tion yoke.

2. Connectionbetween lugs 4 and 5 of the horizon-
tal output transformer (T-13) removed and an 18
ohm resistor inserted between lugs 4 and 5to force
current through yoke.

3. Leads of L-41 (RF choke) and R-83 (150K re-
sistor) connect to lug 4 of the output transformer;
the lead of L -44 connects to lug 5.

A-03 R-66 (4.7M grid toground resistor of lst sync sep-

arator) changed to 1.5M and ground end re-connected

to cathode (pin 3) of V-13 to improve sync range at
high contrast levels.
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TROUBLE-FINDING CHART for Motorola TS-525, TS-528, and TS-603.

SYMPTOM

CONTROLS

CHECK OR ADJUST

TUBES

MISCELLANEOUS CHECKS

SET DEAD (tubes
not lighting)

(tubes are lit)

NORMAL RASTER
NO PICTURE
NO SOUND

WEAK PICTURE
(insufficient con-
trast)

LOW BRIGHTNESS
OR NO RASTER

POOR VERTICAL

LINEARITY AND/OR

SIZE ,HORIZ. WHITE

LINE. (no vert.
sweep)

VERTICAL INSTA-
BILITY, PICTURE
ROLLS

BUZZ IN SOUND

EXCESSIVE CON-
TRAST,NEGATIVE
PICTURE

WIDE HORIZ. BAR
OR GRADUATION IN
SHADING VERTI-
CALLY (Set may have
poor vert. symuc)

Off-On volume

Channel selector (on
station?)

Contrast. Fine tuning.
Channel selector on
correct channel ?

Brightness.

Vertical size. Vert lin.

Reduce brightness &
return to normal when
trouble is cleared.

Vertical hold

Fine tuning
contrast

Contrast

1s set plugged in? 1a
back cover on? 1s AC
line voltage available at
outlet? (Check with lamp)

Power fuse, R-64. 1s
speaker plugged in? Re-
place any tubes that do
not light.

Antenna connections. ls

station on air?

Antenna connections

Ion trap magnet

Excessive signal

v-11

v-1,2,3,4,5,
11 & 12

v-15, 16, 17, 18,
19 & 11

v-13, 14

V-7,8,9,10 &
11

v-1,2,3,4,8,
6k 12

v.llzlsl‘l 50
&6

Filament fuse F-1

B+ voltage. Video detector,
CR-1. AGC voltage. RF,
IF or mixer stages.

AGC voltage. Contrast
coutrol. RF, IF, mixer
& AGC stages

High voltage at picture tube
anode. Drive voltage, pin
5 V-16. Bootstrap voltage.
B+, B++ and CRT voltages.
Solder connections, base of
CRT. Voltages & wave-
forms in V-15 & V-16 cir-
cuita. Horizontal output
transformer & deflection
yoke.

Bootstrap voltage. Volt-
ages in V- 14 circuit.
Electrolytics, C-99 &
C-74C. Vertical output
transformer & deflection
yoke.

AGC voltage. Voltages in
V-13 & V-14A circuit.
Interference. Syuc clip-
ping at video amplifier.
Refer to tests under WEAK
PICTURE. Abnormal
power supply ripple. In-
sufficient bootstrap filter-
ing. Video detector.

Ratio det. alignment. Sync
clipping in video section.
Improper AGC action.
Power supply filter &k sweep
circuit bypass capacitors.
Heater -cathode shorts in
sound tubes,

AGC voltage and AGC cir-
cuit. Video det. Video
det. load resistor. Leak-
age between prim. &k sec.
in video IF coils. Proper
pulse from horiz. output
to AGC tube. Pulse coupl-
ing capacitor to AGC tube
Cc-107

Heater -cathode short in
any video circuit. Exces-
sive power supply ripple

(may bave hum in audio).
Selenium rectifiers.
Heater -cathode.short in
V-10A {loud hum {n aodio).
Picture tube.
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TV CHASSIS - Chassis WTS-518 contains 16 circuit tubes
plus a 21YP4 21" glass, rectangular, spher-
ical face, electrostatically focused picture
tube. The picture, sound, and scanning cir-
cuits, together with a selenium rectifier half-
wave doubler "B" supply, are contained on a
single chassis. A series heater circuit is
used. The 300 ohm input impedance is
matched to the 75 ohm TT-69 tuner imped-~
anceby use of abalun line. Field installation
of UHF convertor in this chassis is not rec-
ommended.

The suffix "Y" indicates that the TV chassis
hasa built-in VT T -50MA UHF tuner and uses
a WTT-24AY VHF tuner.

TS-418 - Same as WTS-518 except uses a 17THP4B alumi-
nized picture tube. The picture tube mounting
parts are changed to accommodate smaller tube.

VTS-418 - Same as TS-418 except uses a 17HP4 non-alumi-
nized picture tube.

VTS-518 - Same as WTS-518 except for 21YP4A aluminized
picture tube.

ALIGNMENT

NOTES: IMPORTANT

NEVER GROUND THE RECEIVER CHASSIS DUR-
ING TESTING OPERATIONS OR INSTALLATION
UNLESS AN ISOLATION TRANSFORMER IS USED.

At all times, keep the marker generator output low
enough to prevent the marker from distorting the
response curve.

Some coils resonate at two settings of the core, the
correct setting is at the outer end of the winding,

For complete receiver alignment, use the following
procedure in sequence. Line voltage must be 117
volts AC; if not, adjust with variac.

IF AND MIXER ALIGNMENT

1. Remove horizontal output tube (V-15) to eliminate RF
interference. Complete filament circuit with a 25BQ6 tube
or other type with similar filament characteristics and base
connections, with all pins clipped off except heaters.

2. Remove antenna and make following connections: (See
Figure 4).

a. Connect a 3 volt battery to pin 1 (AGC bus) of serv-
ice test receptacle.

CHASSIS
TS-418
& 518
SERIES

1V

RECEIVER MODEL BREAKDOWN CHART

Model Description TV Chassis
17T20 Table, mahogany-metal TS-418
Yl7T20 Table, mahogany-metal TS-418Y
17T20B Table, beige-metal VTS-418
Y17T20B | Table, beige-metal VTS-418Y
17T20E Table, ebony-metal VTS-418
Y17T20E | Table, ebony-metal VTS-418Y
17T20M Table, maroon-metal VTS-418
Y17T20M | Table, maroon-metal VTS-418Y
21T16 Table, mahogany-metal WTS-518
Y21T16 Table, mahogany-metal WTS-518Y
21T16B Table, beige-metal WTS-518
Y21T16B | Table, beige-metal WTS-518Y
21T16E Table, ebony-metal WTS-518
Y21T16E | Table, ebony-metal WTS-518Y
21T17 Table, mahogany-masonite vVTS-518
Y21T17 Table, mahogany-masonite VTS-518Y
21T178B Table, limed oak-masonite vVTS-518
Y21T17B | Table, limed oak-masonite VTS-518Y
21K19 Console, mahogany-masonite WTS-518
Y21K19 Console, mahogany-masonite | WTS-518Y
21K19B Console, limed oak-masonite| WTS-518
Y21K19B | Console, limed oak-masonite | WTS-518Y
21T1S Table, maroon WTS-518
Y21T15 Table, maroon WTS-518Y

b. Disable tuner oscillator by grounding pin 9 of V-2
(6us).

c. Connect asweep generator to IF test receptacle, and
oscilloscope to video detector load.

3. Center sweep generator frequency at 24.6 Mc with a
sweep width of 10 Mc and adjust generator output below
point of receiver limiting (approximately 3 volts peak-to-
peak at video detector load).

4. Adjust | At Marker Freq

L-12 21.9 Mc min output (See IF response
curve -Figure 4)
26.6 Mc marker (See IF re-

sponse curve - Figure 4)

T-4 26.6 Mc

T-& at top of curve | flat response (See IF re-
sponse curve -Figure 4)

T-5 22.9 Mc 22.9 Mc marker (See IF re-
sponse curve -Figure 4)

T-6 at top of curve flat response (See IF re-

sponse -Figure 4)
As some adjustments interact, repeat as necessary to ob-
tain proper curve. (Move generator to mixer test recep-
tacle and short across R-11 (4700 ohms).
T-3A 26.4 & 22.9 Mc | See mixer response curve

& B -Figure 4. As adjustments
interact, adjust simul-
taneously.

NOTE: If desired response cannot be obtained, recheck
tuning of 21.9 Mc trap (L-12). Accuracy of this adjustment
is important
(Alignment continued on the page
after the double-page circuit.)
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MOTOROLA TS-418 and TS-518B-00 Series
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MOTOROLA TS-418 and TS-518 Series, Alignment Information Continued

Bandwidth may be determined by noting the frequencies
at which the markers fall at the 50% points. Mixer and IF
bandwidth over 3.5 Mc may cause loss of picture quality,
and less than 3.2 Mc, a loss of audio.

5. Remove AGC bias battery, BANDWIDTH SHOULD NOT
CHANGE OVER .2 Mec.

6. Decrease generator signal until there is a marked de-
crease in the oscilloscope waveform. Unwanted regenera-
tionwill be indicated by sharp peaks on the overall response
curve.

AUDIO ALIGNMENT

This alignment may be made by injecting an accurate
4.5 Mc signal at the video amplifier grid; however, the
station alignment method is much more accurate and should
be used whenever possible. Station alignment method fol -
lows:

1. With receiver in good operating condition, tune in sta-
tion.

2. Connect VTVM from positive terminal of C-54, elec-~
trolytic capacitor to ground.

3. Maintain 5 volts, or less, at VTVM by adjustment of
fine tuning and contrast control (or by removal of antenna,
if necessary) while peaking 1.-20 and T-7 primary (top) for
maximum output.

4. Move VTVM connection to junction of C-2 (1000 mmf)
and R-45(33K). Set fine tuning for normal picture.

5. Adjust T-7 secondary (bottom) for zero reading on
VTVM.

6. Recheck as in steps 2 and 3 and, if necessary, readjust
primary of T-7.

4.5 MC TRAP ADJUSTMENT

Tune receiver to a local station and adjust 4.5 Mc trap
(L-17) for minimum beat interference in picture by locating
the two points of adjustment at which the beat is first no-
ticeable, and rotating core to the center of these two points.
Use the minimum amount of inductance(core out of coil) that
will result in no apparent beat interference.

If a station signal is not present, use the following meth-
od, which requires proper alignment of the audio system.

1. Tune the receiver to a low noise, unused channel.

2. Connect AM signal generator to picture tube cathode
lead (yellow) thru a 5000 mmf capacitor. Connect ground
lead to chassis.

3. Set generator to 4.5 Mc.

4. Move VTVM to positive terminal of C-54 capacitor, with
ground lead to chassis.

5. Adjust 4.5 Mc trap (L-17) for minimum VTVM reading.
(Generator output should be adjusted for 5 volts at VTVM.)

SWEEP .
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R |
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R-S-U CHASSIS

ympiec

MODELS 21KS22 21Cs18
17TR10 21TSN 21TU4
17TR19 21Cs12 21CU15
17CR20 21TS17 21CU16

These models are nineteen tube direct viewing television receivers differing only in type of cabinet, size of
speaker and their use in conjunction with a radio receiver and automatic record changer in the con.'nbmahon
models. A 17" electrostatically focused rectangular tube {I7HP4} is used in the 17" models and a 21" magnet-

ically focused and rectangular tube {;:%E:"B\

the identical size and type,

DEFLECTION YOKE ADJUSTMENT

If the lines of the raster are not horizontal or squared
with the picture mask. Loosen the deflection yoke adjust-
ment screw and rotate the deflection yoke until this
condition is obtained, ond retighten the yoke adjust-
ment screw. If neck shadow is evident or the corners of
the raster are dork, the deflection yoke must be moved
forword os for as possible and the wing screw re-
tightened.

B

FIG. 2-R ONLY

ON  TRAP
IBEAM BENDER)

“ADJSTMENT WING NUT
FOR OEFLECTION YOKE

CENTERING MAGNET ADJUSTMENT
{17"—"R" ONLY)

The 21" receivers are electromagnetically focused and
centering is accomplished by adjusting on orm which
extends vertically from the front of the focus coil. This
arm may be rototed, for a limited distance, arourd the
neck of the tube and moay also be moved up and down.
The physical setting of the focus coil itself in relation
to the neck of the tube will also affect picture position.

IF ALIGNMENT PROCEDURE

ORDER OF ALIGNMENT

When complete receiver alignment is necessary, it
should be performed in the following sequence:

{1} Accompanying Sound Trap

(2) Adjocent Sound Trap

(3) Pix IF Coils

(4) 4.5 MC Trap

(5) 4.5 MC Sound IF and Ratio Detector

After removing chassis from cobinet re-connect power
ond speaker plugs.

If a local station is not operating on Channel 9 set
the tuner to this channel, turn on power switch and
proceed as follows: (If 9 is a local station, use Channel
8 or 10)

is used in the 21" models. Replacement, in all cases, must be of

CENTERING ADJUSTMENT (21" — S-U — ONLY)

The 21" receivers are magnetically focused and
centering is accomplished by adjusting an arm which
extends vertically from the front of the focus magnet.
This arm may be retated for a limited distance, around
the neck of the tube and may also be moved up and
down. The physical setting of the focus coil itself in
relation to the neck of the tube will also affect picture
position. Before the adjustment arm is usea, it should
be ascertained that () the focus magnet is at right
angles to the neck of the tube [by setting the two nuts
which tighten the tube support rods) and (2] that the
neck of the tube is directly centered in the focus magnet
by loosening the two mounting screws on either side
of the focus coil and sliding up or down).

HORIZONTAL WIDTH & DRIVE ADJUSTMENT

The Horizontal Drive Trimmer should be screwed
tight [clockwise) and ihen backed off (counter-clock-
wise) until Horizontal Drive bars appear. Then turn
Drive Trimmer in again (clockwise] until drive bars, just
disappear. {Note: In some sets no horizontal drive bars
will appear regardless of Drive Trimmer adjustment. In
these sets the trimmer should be set for proper width.

Important: The horizontal oscillator frequency must be
checked for proper range of horizontal con-
trol after any adjustment of horizontal drive
{C67). Any adjustment of C67 will usually
require resetting of the horizontal frequency
adjustment coil {L-16).

(Continued on page 92)

ACCOMPANYING AND ADJACENT SOUND TRAPS

Insert @ 100,000 ohm !/, wott resistor in series with
the "Hot Leod" of the electronic voltmeter and connect
to the junction of L12 and C25. Meter switch should be
set to the lowest negative scale. Ground lead of meter
should be connected to chassis.

Remove the shield of the RF Oscillator and Mixer
tube (V2) from ground clips leaving shield resting on
tube and connect hot lead of the RF Signal Generator
to it. This will couple generator output to mixer plate.

Set the generator frequency accurately to 21.75 MC,
and adjust (L9} sound trap (See Fig. 6 Tube and Trimmer
Layout) for minimum reading on voltmeter.

Set the generator frequency occurately to 27.75 MC
ond adjust (L6) Adjacent Sound Trap for minimum
reading on voltmeter.
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ADJUSTMENT OF HORIZONTAL OSCILLATOR

(1) Allow set to warm up to operating temperature. OLYM P_',C, C”HASSLS .
Select station operating normally. MODELS:17"~R; 21"’ & 21"~V
(2) Short out horizontal Phasing Coil (L 17) Terminals P,
C ond D S
(3) Set horizontal hold control at maximum clock-wise e - -
rotation. [ R 6BZ7 on 6BQ7A +
{4) Adjust horizontal frequency screw (L 16) until %L‘L 0 LI ma 8| tr-ncc
picture falls into sync. Turning the horizontal fre- | — E'M bl g o=
quency screw (L 16} clockwise lowers the frequency, i1 ™44 c301 ol §h
(bars sloping downward to left). Turning the screw e % 3§t o g
counter-clockwise increases frequency (bars slop- |L.22Z. &1 ?:umruan —o +265V.
ing downward tfo right). LFF P % £ ¢ 2{<U" MODEI
{5) Connect vertical input lead of oscilloscope with ‘ 5;;. {
5 MMF isolating condenser in series to terminal |: 5332 I~ 5!
“"C" of horizontal oscillator transformer and i 'I gl
ground oscilloscope to chassis. Set frequency ot | 2 f %
scope to approximately 5 KC. ' Bais T T X
(6) Remove short from terminals of the horizontal |l 18 Lo v
phasing coil {L 17) and adjust screw (L 17} until i : Pomrcjit Lvioeo 16
wave shoEe as observed on scope is like that '| 3 ;‘%"
shown in sketch. (See Fig. 3) g B3l gl
(7) Some further adjustment of horizontal frequency ey e
CUTLWE OF TURRET CoNmiming ooy
screw (L 16) may be necessary to keep picture | ™emonive gm&&&? l:_SYE:P'C::N I
in sync after adjusting L |7 for proper wave shape. ) ) AR NOCLZTSS-TG""‘?‘: o I
{8) Remove scope from terminal "C" and retouch
L 16, as per "9" below. tisediand

{9) Turn horizontal hold control through entire range. .. L L ST
Picture should fall out of sync at either end of |[ " 6BC5 on 6CB6 i & +1eov.
rotation. At full clockwise rotation blanking bar .| . V- - §l”_uc
or jitter should be evident. At full counter-clock- ;! ' WAA > e ™

0301% |

wise position picture should fall out to 41/ to 5
bars sloping downward to the left. {If picture

stays in sync the tuner switch should be rotated iy
to interrupt signal momentarily) T i l v
3 302 <
ADJUST FOR EQUAL PEAKs | il 3l § T i
: =3§E i fiLavents .
ed BLAGH/ Wi TE
S ragER e
N :
F, = g g C303 « !u:!%own‘fn LE'O.'I‘ mw’l
| % R W -
‘E : H
izdegags ! [
© ® F l G 3 E e [rount §.|.+Mov.
o | mUse oF TuwweT coutanene peojmars
| e 15 Con3 ach. 12 CHANNEL R.F TUNER USED ON @
NG 1 WAS: (CONDENSERS! DBM00Y 17°-R & 21"-'s” MODELS ONLY
J b { 9005 s Coueo0v 2 0% FILLED) l_ —__OLYMPIC PART NO.CL-3402 { RaRS o
iz Pim 1. vie-mn & (RESISTORS) R12 WAS 10KN; R30 WAS 47k
Terscrs s Terscrs T 2w, R38 WAS 33KN,; R4S WAS 22KN,
R53 WAS 12K1410% ; RS54 WAS 15 MEG N $10%
RTS WAS 22KQ 2w. FUSE WAS Vg ANP. 5U4G

RUN N2 2 WAS: ADDED C68 CONDENSER; L10

s
e

COIL AND R29 RESISTOR. (CONDENSERS) C38
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OLYMPIC RADIO & TELEVISION

Chassis R, S, and U
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____TO__U-;' Olympic Chassis R, S, and U (Continued)
=] Wmems 230w
247" q:(VELLOV WIRE ) 26.25 MC.
IN34 §| 2'.75 M
T 9 §! 27735 MC.

VOLTMETER AND CRYSTAL DIODE

CONNECTIONS
FIG.5

STANDARD RESPONSE CURVE

FIG. 4

PIX IF COIL ADJUSTMENT

Adijust the following slugs for maximum output ot fre-
quencies and sequence indicated with meter and gen-
erator connected os above: (See Sound Traps above).

L301 225 MC
LS . 25.75 MC
L7 23.5 MC
L8 25.25 MC

Note: After setting L5 DO NOT readjust to improve
wave shape.

If oscillation occurs during alignment, temporarily raise
frequency of L8 by turning screw counter-clockwise until
screw projects approximotely 3,;". Oscillation is evi-
dencecfby high reading on voltmeter (—5V to —20V)
with signal generator OFF ond no signal coming in
through the antenna terminals. After properly adjust-
ing L301, L5 and L7 reset L8 to proper frequency, if it
had been necessary to detune.

Connect hot lead of sweep generator through a 330
uuf condenser to test.point on tuner and connect ground
lead to chassis.

Connect vertical input terminal of oscilloscope to
junction of peaking coil L12 and C25 and connect
ground lead of scope to chassis.

Connect 1.5 V flashlight battery with positive terminal
to chassis and negative terminal to junction of R13 and
C21. This point is AGC bias voltage. Set tuner to
Channel 9 unless local station is operating on this fre-
quency, in which case an adjacent channel should be
used.

Set Sweep Generator trequency to IF sweep on the
20 to 30 MC range. ’

Adjust sweep generator output to produce a curve
on the scope which is approximately 2/3 of the screen
diometer.

Loosely couple output of RF signal generator by
using shield on V2 ondpse\‘ frequency of RF signal gen-
erator to 26.25 MC [marker).

Curve shown on scope should be similor to the re-
sﬁonse curve shown in Figure 4. For proper setting of
the pix carrier the 26.25 MC marker should appear on
the curve at a point approximately 50% of the vertical
height of the curve.

To obtain this setting retouch L8.

o e

e

Reset RF signal generator frequency to 23.0 MC and
retouch L301 and L7 for correct positioning of marker
on curve,

Recheck setting ot 26.25 MC marker to make sure
that position hos not shifted on curve.

Disconnect bias battery.

Note: If the curve cannot be made to appear as
above due to a local station or other inter-
ference, or if multiple markers appear, remove

{VI — 6BZ7 or 6BQ7) RF tube from tuner.

TRAP ALIGNMENT

Connect voltmeter lead to Diode crystal rectifier as
shown in Fig. 5. Connect Diode crystal rectifier between
C.R. Tube Cathode lead (yellow wire] and chassis
ground. Signal generator is connected at junction of
LI2 and C33. Set contrast control ot moximum and
voltmeter to 3 volt scale [negative). Remove 6CBb (V9)
from socket. Use moximum output of generator at 4.5
MC. Adijust LI, top of TR-3386 for minimum reading
on meter.

When it is necessary to retouch this trap in the field,
proper adjustment con be made by using the local sta-
tion signal ond turning the Fine Tuning Control to bring
fine herringbone sound beat into the picture. The 4.5
MC trap ‘LI) should then be adjusted to minimize this
beot interference.

SOUND IF TRANSFORMER, (4.5 MC) AND
RATIO DETECTOR ADJUSTMENT

In view of the fact that the transmitted sound signal
from o TV station is probably the most accurate avail-
able, as for as frequency is concerned, it is recom.
mended that a working signal be used for sound align-
ment. The set should be connected to an antenna, turned
on, ollowed to warm up for about 5 to 10 minutes and
then tuned for the best picture. A vacuum tube volt-
meter should be connected to Pin 2-V4 ond the meter
set to the minus 30 volt scale. The bottom of the 4.5
MC Sound IF Transformer {L2) and the primary of the
Ratio Detector (L4 — bottom of the chassis) should be
tuned for maximum deflection of the meter. The vacuum
tube voltmeter should then be connected to the junc-
tion of R7 and Cb and one side of the volume control
and the secondary of the Ratio Detector {L3 — \‘oL)
adjustment} should be adjusted for a zero reading wit
the meter set to the 3 volt scale. The secondary can
also be adjusted by ear tuning L3 for the elimination
of buzz in the sound.
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Packasa Bell

The Packard-Bell television receivers described in this
manual incorporate either chassis type 2740 or 2940-1. The
television portion is identical on each, but the 2940-1 chassis
includes a two tube standard broadcast tuner. All models
use a 21 inch rectangular electrostatic focus picture tube.

The following table indicates the type chassis and TV
tuner used in the respective models.

VHF/UHF
Tuner Tuner Chassis
(10534A) (10535C) Type
Model 2742 2842 2740
Model 2743 2843 2740
Model 2744 2844 2740
Model 294) 3041 2940-1

PRODUCTION MODIFICATIONS:

The following modifications were made after production
of the receiver had begun and are listed to point out varia-
tions in production from the schematics shown in this
manual. The reason for the change is shown in capital
letters.

A. INCREASE TONE CONTROL RANGE. In early production
of chassis 2740, capacitor C-11 was .005 mfd. its valve
was changed to .01 mfd. This is the series capacitor in
the tone control section.

B. INCREASE AUDIO OUTPUT. Ratio detector transformer
29068 was replaced by ratio detector transformer 29054.
In connection with this change, R-7 was changed from
82 to 470 ohms, and a resistor R-97 (22,000 ohms, %
watt, 10%) was added between the screen of V-2 end
the low-B bus.

C. PREVENT REGENERATION IN MODELS USING VHF/
UHF TUNER 10535C. (See Fig. 12).

1. Capacitor, ceramic, 5000 mmf, (23931) added as by-
pass from R-F tuner filament terminatl (C) to ground.

2. Capacitor, ceramic, 10,000 mmf, (23939) added aos
by-pass from 135 volt bus at power transformer to
ground. The ground lug of terminal strip must be
soldered to chassis.

3. Capacitor, ceramic, 5000 mmf, (23931) added as by-
pass from pin 4 to pin 7 of V-9, 4th Pix I-F.

4. Radio frequency choke (29551) added between pin
4 of V-8 and pin 4 of V-9. These points were formerly
connected directly together.

5. Resistor, 100 ohm, % watt, (73013) inserted between
pin 6 of V-9 and tie point previously connected to it.

6. R-21, B4 dropping resistor to R-F tuner (4700 ohm
2 watt) replaced by 5000 ohm 5 watt 10% resistor.

D. IMPROVE SOUND I-F SENSITIVITY. Resistor R-1, 10,000

ohms, % watt, was removed from the receiver. This

= formerly was connected across the sound I-F input
coil L-1.

MODELS WITH 2740 CHASSIS:
IMPROVED PERFORMANCE IN FRINGE
AND HIGH SIGNAL AREAS.

The addition of delayed AGC circuitry has been incor-
porated in the production of these models. Improved per-
formance will be noted in fringe areas, as evidenced by
an increase in signal-to-noise ratio due to the RF amplifier
bias being-held near zero for low signal input.

High signal areas will benefit because of the much
greater input signal now required to produce overload or
cross-modulation effects.

Chassis incorporating this delay circuit can be identi-
fied by the AGC control located on the chassis rear apron
near the horizontal drive control.

v-2o v-2s
sAVS SAUS
DELAY A,
70 1-F prn KEVEO AGC o5
ABC e
/7S ’

2300 Foo v

AMA

WA

7O AN 5 s L
PLATE OF < x <
T voE0 "’KI <€ ox M
P. 290x § v-r08
T, Y2 6ALS
2700 q YW D€LAY NOOE
o oo \¢
1 ¢
’ 228 1
0%
2| 6
2z0v. ok
LIVE

If the delayed AGC circuit is added to a 2740 chassis
containing a YHF/UHF (all-channel) tuner, the following
additional changes must be made:

1. Add ground wire directly to chassis from pin 3

{ground side of heater) on 2nd and 4th I-F tubes,
V-7 and V-9.
2. Add ceramic capacitor, 5000 mmf¥, part number
23931, between pins 3 and 4 of 2nd I-F tube, V-7.
3. Also add a 5000 mmf capacitor, part number
23931, between pin 6 of pix detector, V-10, and
tuner side of 1 megohm isolation resistor in delayed
AGC circuit.
COMPLETE REALIGNMENT IS NECESSARY UPON INSTAL-
LATION OF DELAYED AGC.

(Circuit diagra'm on page 94, over.)

NOTE: TUBE LOCATIONS, TEST POINTS, AND ADJUST-
MENTS ON THE 2740 AND 2940-1 CHASSIS ARE IDEN-
TICAL EXCEPT THAT THE 2740 DOES NOT HAVE THE
STANDARD BROADCAST (AM) TUNER.

NOTES:

R-1 not used. C-15 is .01 mfd on 2740, .00S mfd on 2940-1
R-19 used on 2740, ot used on 2940-1. 3y o

R-89 not used on 2740, used on 2940-1. C-49 not used,

R-90 not vsed on 2740, used on 2940-1. C-67 not vsed on 2740, used on 2940-1.
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MODELS 2742, 2743, 2744 & 2941
MODELS 2842, 2843, 2844, & 3041

ALIGNMENT PROCEDURE

PACKARD-BELL COMPANY

GENERAL: 7. 41.25 Mc. $-12 Minimum
It is important that the service technician read and ad-
here to the alignment instructions in this section. This is 8. 42.50 Mc. S-11 and §-15 MAXIMUM
especially important in the case of the picture I-F.
Some service technicians may be accustomed to aligning 9. 45.35 Mc. S-14 MAXIMUM
the picture |-F response curve on the oscilloscope alone.
This procedure is not recommended because it is actually 10. 45.00 Mc. $-9 MAXIMUM

quite possible to get what appears to be an acceptable
curve and still be lacking in horizontal resolution.

Instead, the spot frequency alignment outlined below
should be followed.

In this procedure the sweep generator is fed in through
the antenna terminals. The output impedance of the gener-
ator must match the 300 ohm input impedance of the set.

Adjust generator output for 2.5 to 3 volt VIVM
reading for steps 7 through 12.

REPEAT STEPS 5 THROUGH 10. Disconnect signal
generator and replace I-F plug in tuner. Loosely
couple generator to mixer tube (6J6) in R-F
tuner*, keeping leads short. (See general instruc-
tions, above.)

A matching network may be devised to accomplish this. 1. 42.10 Mc. S-7 MAXIMUM
Fig. 7 shows a network for a generator with 75 ohms
impedance. If the generator impedance is 50 ohms change 12. 45.75 Mc. S-20 MAXIMUM
the values to 56 ohms for the shunt resistor and 130 ohms (S-20 is the I-F adjustment on R-F tuner)
for each of the series resistors.
Loose-coupling the signal generator to mixer tube (after 13. Disconnect YTVM and 3 volt battery.
step 10) is accomplished by disconnecting the tube shield . s wme s
frozl ground and connecting the generator between the 14. Connect oscilloscope to point “BY, using a 22,000
shield and ground. ohms isolating resistor in series .wnh the scope probe.
Test point locations are shown on the schematics, Figs. Connect an e"i’f'f’O'YﬂC capacitor, 5 mfd, .50 volt,
17 and 18, and on the chassis illustration, Figs. 9, between point ) and ground, the negative lead
' going to point “J”.
/20 7 15. Connect sweep generator to antenna terminals
through an impedance matching network. (See
75 OHMS rggjfﬁﬁfs general instructions, above.)
Sweer sancearoe vt
BALANCED 16. Rotate tuner to channel 3, and set sweep generator
120 to center frequency. With a sweep width of 10 Mc.,
adjust generator output to develop approximately
4 volts of A. G. C.
Fig. 7. Matching Network
17. With signal generator loosely coupled to converter
tube, adjust output to provide the markers shown on
PICTURE 1-F ALIGNMENT: the response curve, Fig. 8. Check the position of the
markers one at a time.
l 1. Remove ANI tube, 6AV6 (V-20).
18. Observe the waveform obtained on the oscilloscope,
2. Connect a 3 volt battery between point “A” and and compare it with the waveform shown in Fig. 8.
ground, with the negative lead to point “A”. If the spot frequency alignment has been carefully
done, the comparison will be favorable. However,
3. Connect a vacuum tube voltmeter between points “B” slight retouching of the I-F adjustments may be re-
and “C*, with the negative lead to point “C*. quired. It should not be necessary to change any
4. Remove |-F output plug from top of R-F tuner. Connect ::::;ﬂ::r;:,l;?;ecmbly. WD LETLEH BUE RS
signal generator to plug between center pin and ) .
shield, using a .001 mfd isolating capacitor. Connect The 47.25 Mc., the 39.75 Mc., and the 41.25 Mc.
generator ground to shield. Keep leads as short as markers at minimum response.
s:)sr::’lg ":z Ill|::revent regeneration. Set generator output The 45.75 Mc. marker at 50% response.
: The 42.25 Mc. marker at a minimum of 50% re-

| Sig. Gen. sponse.

i Step Frequency Adjust For The 45.00 Mc. marker at 97% response.

| 5 Y2 L S6 e Sl Bininie The 45.00 Mc. marker must not exceed 97% response
6. 39.75 Mc. $-8 and S-10 Minimum or picture may smear on higher channels.

*In 82-channel tuner, mixer tube is a 6U8.
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PACKARD-BELL COMPANY

ALIGNMENT OF 4.5 Mc. TRAP:
1. Remove Pix Detector tube 6AL5, (V-10).

2. Connect signal generator between point “B” and
ground through a .001 mfd isolating capacitor.

3. Turn contrast control to maximum.

4. Connect an R-F vacuum tube voltmeter to point “D".
If an R-F VTVM is not available, connect a germanium
diode crystal in series with the positive probe of a
conventional VTVM.

5. Set signal generator to 4.50 Mc., exactly, with the
output at one volt or more.

6. Adjust trap, $-16, for minimum VTVM reading.

NOTE: If signal generator is not capable of one volt output,
it will be necessary to adjust the trap visually. To do this,
observe the picture and adjust the frap to eliminate the
4.5 Mc. beat.

O HEIGHT !
O FINE TUNING
o vowme ANL @ [TonE saecron| @ - cus
® o © il
vERY AM o VERT HOWD
O CONTRAST uw © TUNING Oo L s(ugr'gll
L

V-22 V-14 V-24 V.12

ANTENNA
TERMINAL

v-23

V-

v-13
V-15

YOKE

v-18

v-17

Fig. 9. Chassis 2940-1, Top View

v-21 V-19 V-20 v-2

MODELS 2742, 2743, 2744 & 2941
MODELS 2842, 2843, 2844, & 3041

SOUND I-F AND DETECTOR ALIGNMENT:

1. Connect signal generator between point “B” and

ground through a .001 mfd isolating capacitor.

2. Connect VTVM between points “E” and “F".

3. With generator frequency at 4.5 Mc., and an FM
deviation of 7.5 Kc., adjust S-1, $-2, and $-3 for
MAXIMUM output.

. Connect AC voltmeter across speaker voice coil, and
advance volume control to obtain indication on meter.

. Adjust Ratio Detector primary, S-4, for MAXIMUM
output,

. Connect VTVM between points “G” and “H".

. Adjust Ratio Detector secondary, S-5, for zero be-
tween positive and negative peaks.

NO U0 A

SOUND
CARRIER 4/.25MC. 39.75MC.

47.25MmC.

PICTURE
CARRIER 45302’; ggv
4575 MC. ’ :

45.0MC.
Fig. 8. I-F Response Curve
P I T III"
v.7 V-26 oIl

A M ANTENNA
LEAD

v-27
S-20 5.9 S7

V-6

s-N

$-10

V-8

S-14

S-4 AM
V-9
S-5AM

A M ANTENNA
LEAD
$-15

v-10

$-1

V-l
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The various models of Philco '"B'" and ""C'" line receivers (released to date

PHILCO

of publication) use several different chassis as listed below.

The differences between

Look up the model you

CHASSIS pmo_
% feied
30 7883482
350 76-8946-2
350 76-8946-2
300 76-8346-1
300 76-8946-1
350 76-8946-2
350 76-8946-2
354 76-8946-2
354 76-8946-2
354 76-8946-2
354 76-8946-2
354 76-8946-2
354 76-8946-2
354 76-8946-2

Information on

PICTURE
TUBE

21YP4A
21ZP4B

21ZP4B
21ZP4B

21ZP4B

21ZP4B

21YP4A
21YP4A
21XP4A
21Z2P4B

24VP4R
24VP4A
24VP4A
24VP4A
24VP4A
24VP4A
24VP4A

DEFLECTION CHASSIS D-182

Phileco “B” line, code 131 television receivers
employ two chassis, RF chassis R-181, and deflec-
tion chassis D-182. These chassis are the same as

the code 130 chassis (R-181 with D-181), with

the exception that an electrostatic focus type
cathode ray tube and a different horizontal out-

put transformer are employed. See Figure No. 1.

TUNER PICTURE MODEL CODE
MODEL CODE  CHASSIS PART NO, TUBE
22C4124 . . {ggg
22C4010 ... 130 R181, D181, D182 76-7664-2 21WP4
22C4000 ... 131 RI81, D182 76.7664-2 21XP4 22ca124L ... {350
22C4010L ... 130 RI181, D181, D182 76-7664-2 21WP4 22C4126 . . 350
22C4010L 131 R181, D182 76-7664-2 21XP4 22C4126L . . 350
22C4012 ... 130 R181, D181 76-7664-2 21WP4 22Ca310 . .. 300
22C4012 . .. 131 R181, DI81, D182 76-7664-2 21XP4 22C4310L . .. 300
0 76-7664-2 21XP4A
z2cio {13 Ris1, Diss, D12 76.7664-2 HtA 22C83 12N 230
22C4016 .... 350 350 76-8946-2 21ZP4B 22CAI1 2L RRRR IS0
22C4016L .. 350 350 76-8946-2 21ZP4B ZICECIONLRIE 354
2204119 ... 300 300 76-8946-1 21%P4 ZACEL09 K
224120 . 300 300 76-8946-1 21YP4A Zceloor 354
22C4120L . 300 300 76-8946-1 21YP4A B oo e
22C4122 130 R181, D181, D1sz 76-7664-2 21ZP4B Z4C8110L . .. 354
131 R181, D182 76-7664-2 21XP4A 24C6112 ... .. 354
22C4123 300 300 76-8946-1 21YP4AR 24C6310 . ... 354
Material on R-181 and D-181 is published in SUPREME ''1954 Television
Servicing Information' manual, pages 87 to 97.
D-181 and D-182 deflection chassis are explained below.
Chassis 300 (and 301) is on pages 98 to 106, in this manual; while informa-
tion on Chassis 350 and 354 is on pages 107 to 114.
are servicing and refer to the correct chassis.
vi8
1B3GT
HV
T3 RECT.
L80! T4 - I 4
RFC
- 3.6.n TO ANODE
e RI03 OF CRT
TS
P2 T Y —777
TC81S
68 jLeo |
| 2223 HOR. |
YOKE
P3 | Y2 |
30MH
| vz |
| Lgo3 |
| 220 |
R820 Pe |v3 |
) L —
c808 Tesis
) ) L80S
2000
RFC
FIGURE | —HORIZONTAL OUTPUT TRANSFORMER CIRCUIT

vI7

the Philco Corp.)

6AX4GT
DAMPER

(Philco material is repro-
duced through the courtesy of
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PHILCO TELEVISION TV-300 AND TV-301 CHASSIS

THE TV-300 AND TV-301 DIFFERENCE The TV-300 receiver contains a 13 position incremental type

T . G 8 . VHEF tuner, covering VHF channels 2 through 13 with a UHF
The TV-301 is similar to the TV-300, the difference being in the picture o B
tube used and the shorting out of one resistor in the TV-300 to make the position. Power and filament voltage for the UHF tuner.

L adapter are supplied through a switch built into the rear of

TV-301 chassis. . . L . the VHF tuner. The output of the VHF tuner is a 40 Mc.,

The TV-300 chassis uses a 21XP4A picture tube which is an electrostatic IF signal which is inductively coupled to three stagger tuned

focus tube. When this tube is used the 27 ohm resistor in the high voltage IF stages. A 1IN64 crystal serves as the diode detector for the
transformer is necessary for proper electrical centering of the picture. output of the IF stages.

. The TV-301 chassis uses a 21WP4A picture tube which is an electromag- The output of the video detector, a negative phase, composite-
netic focus picture tube. When this picture tube is used the 27 ohm resistor video detected signal, is fed through a single video amplifier
is shorted out and the chassis is called the 301. to the cathode ray tube.

TELEVISION ALIGNMENT
General The video-carrier intermediate frequency is 45.75 mc., and

the sound intermediate (intercarrier) frequency is 4.5 mc.

The alignment procedure follows the general pattern of first Alignment of these circuits requires careful workmanship and
checking the tuner response with an FM sweep generator and good equipment. The following precautions must be observed:
oscilloscope, comparing the response curve with that given in 1. There must be a good bond between the receiver chassi;
the manual, and aligning the tuner if necessary. After it is es- and the test equipment. This is most easily obtained by having
tablished that the tuner is in correct alignment, the video I-F the top of the workbench metallic. The receiver chassis should
channel is aligned by tuning each coil to its assigned pole fre- be placed tuner-side down on the bench. If the bench has no
quency, using an AM signal, and then feeding in a sweep signal metallic top, the test equipment and chassis can be bonded by

at ‘dfe anicois ‘terminals and retmfchmg the I-F adjustments Lo a strip of copper about 2 inches wide. The section of the chassis
obtain the desired pass band. Finally, the sound channel is nearest the tuner should rest on the strip.

aligned, using an AM signal, by tuning the sound take-off coil 2. Do not disconnect the picture tube yoke, or speaker while
and the I-F and ratio-detector transformers. Y ——n~

The over-all response curve (r-f, i-f) of the circuits from the HORIZONTAL OSCILLATOR ADJUSTMENT

antenna terminals to the video detector, after the I-F stages have

been aligned, should appear essentially the same, regardless of L Cez.lter horizon.tal h°1"’ control.
the channel under test. 1f not, the tuner should be aligned. 2. Adjust T-1 until the picture comes into sync.
TUNER OSCILLATOR ALIGNMENT
TABLE 1
AM GENERATOR: Connect to the receiver antenna-input TP-2. Connect the scope ground lead to the chassis, near
terminals. (No matching network is required.) Use in TP-4.
modulated R-F output. RECEIVER CIRCUIT ALTERATIONS: Disconnect tuner AGC
Lo . . (white) lead from main chassis, and connect a 1.5-volt
OSCILLOSCOPE: Connect the vertical-input lead, in series bias battery, with negative terminal to white lead from
with a 1000-ohm resistor, to the mixer plate test point, tuner, and positive terminal to chassis.
AM GENERATOR RECEIVER
STEP DIAL SETTING TUNING ADJUST REMARKS
1 257 mc. channel 13 TC-506 for zero beat on scope. a. If regeneration occurs, increase bias;
bias may be increased up to 4 or 5
volts, if necessary.
b. Preset fine tuning control to center
of its range.
2 251 mc. channel 12 TC-507 for zero beat on scope.
3 245 mc. channel 11 TC-508 for zero beat on scope.
4 239 mc. channel 10 TC-509 for zero beat on scope.
s 233 mc. channel 9 TC-510 for zero beat on scope. a. To adjust channel 8 use channel 9
tuning core, then recheck channel 9.
6 221 mc. channel 7 TC-511 for zero beat on scope. a. Repeat steps 1 thru 6 and readjust
if necessary until channels are with-
in 500 kc. of proper frequency.
7 129 mc. channel 6 TC-512 for zero beat on scope.
8 113 mc. channel 4 TC-513 for zero beat on scope.
9 101 mc. channel 2 TC-514 for zero beat on scope.
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PHILCO TV-300 & TV-301 CHASSIS

VIDEO I-F ALIGNMENT

TABLE 2
AM. GENERATOR: Connect to mixer test point, TP-2, OSCILLOSCOPE: Connect vertical-input lead to pin No. 11
through a mixer jig, and adjust the generator for approxi- at the cathode ray tube.
mately 30% modulaqon at 400 cycles. Adjust the output PRESET: Contrast control full on. Channel selector to chan-
of the generatgr during allgrllment I:o keepkthe output at nel position No. 1.
the CRT cathode below 40 volts peak to peal q G 8
BIAS: Apply 5.0 volts of negative bia to TP-1 (AGC
SWEEP (FM) GENERATOR: After step 5 connect to antenna- ssystm‘;{’ y e PR BRD B (
input circuit through antenna-input matching network (see .
figure ?) NOTE: I-F shield must be in place.
SWEEP (FM) GENERATOR
AM GENERATOR
STER DIAL SETTING SWEEP DIAL MARKER DIAL ADIUSY RERARKS
SEYTING SETTING
. The scope level must not be per-
TT for maximum
45. . .
1 5 mc e mitted to exceed.40 v?lts peak to
peak or overloading will occur.
2 43.1 mc VC-1 for maximum
) ) indication on scope.
\
I 1o .
| 3 42.7 mc. T 2 IF .for maximum
indication on scope.
4 45.0 mc. tl'G-.IF for maximum
indication on scope.
5 44.4 mc T3-IF for maximum 3
) : indication on scope. "
Run marker
l . . .
Channe 4- along curve If necessary retouch Adjust carrier lev.el with ’I'l'.a.nd
(69 mc. with . . T6 level curve with T-3. Position
6 checking against TT, VC1, T2-IF, X
6.mc. sweep curve limite T6.1F, T3-IF 42.5 mc. slope with VC-1 and T-2.
width). given in figure 6. ’ ’ CAUTION: Retouch only slightly.

TUNER BANDPASS ALIGNMENT — See Table 3

he—11 MC max —and
4.5 NC MiN FREQ oD
° ° ,
° =
&
5 ... v
- ? : / ODESIRED
" 4
£ "
2 so 8 4 ‘o f
Z /
3 \ , w \
70 z
o 7 z ' :
2 w 100 100
<00 4 « ) |
g { 177MC
= CENTER I
| FREQUENCY
\ | _J
RESPONSE MUST o
FALL INSIDE SHADED I““‘"‘"""I o= carnigRs
AREA
CHANNEL CARRICAS A [
:‘::::'f_l:ﬂe:;:EN ORIGINAL COMPENSATED
Fig. 2. Television tuner response curve, Fig. 3. Television tuner response curve, showing tracking compensation.

showing bandpass limits.
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PHILCO TV-300 & TV-301 CHASSIS

TUNER BANDPASS ALIGNMENT
TABLE 3
SWEEP (FM) GENERATOR: Connect to recciver antenna- RECEIVER CIRCUIT ALTERATIONS: Bias same as Chart

input circuit through antenna-input martching network (see 1. Disconnect the tuner coupling link leads and connect a
figure 1). 40- to 70-ohm carbon resistor across the open end of the

OSCILLOSCOPE: Same as in Chart 1. lead from the tuner.

SWEEP (FM) GENERATOR
STEP smﬁ' "3'.“‘“ R,fg:::in ADJUST REMARKS
SETTING SETTING

1 Channel 13 Set first to 210 mc. | Channel 13 Use oscilloscope gain as high as possible
(213 mc., with | and not position with respect to hum level and “bounce”.
10-mc. sweep | of marker on Pips fix channel limits on curve. Response
width.) response curve. curve should be flat between limits (see

Then set to 216 mc. figure 2). If not, proceed with step 2.
and note position

of marker on

response curve.

2 Channel 13 213 mc. Channel 13| T-8 — WS2 counter- CAUTION: Care must be taken not to un
clockwise until single screw core far enough to make it drop out
peak appears. of the coil.

3 Channel 13 213 mc. Channel 13 | T-15—WS3 until peak It may be necessary to increase sweep-
falls on 213-mc. marker.] generator output.

4 Channel 7 Set first to 174 mc, | Channel 7 Note curve with respect to tilt and center
(177 mc., with | and note position frequency. Curve should be centered in
10-mc. sweep | of marker on pass band and symmetrical. If not, pro-
width.) response cufve. ceed with step 5.

Set to 180 mc. and
note position of
marker on
response curve.

5 Channel 7 174 mc. & 180 mc. | Channel 7 | VC-3 and VC-2 to ob- VC3 and VC2 compensate for the tuning
tain correct tilt on top effect of Channel 13 adjustment upon Chan-
of curve. nel 7. (See figure 3.)

6 Channel 13 213 mc. Channel 13 | Retouch T-15 of WS3 To retouch, only turn cores slightly.
and T-8 — WS2 for
symmetrical response,
centered about 213-mc.
marker.

7 Channel 7 117 mc. Channel 7 | Repeat step 5. Check response curve for correct center

B _ frequency and symmetry.

8 Repeat steps 6 and 7. Repeat Channel 13 and Channel 7 adjust-
ments, alternately, until favorable curves
are obtained on both.

9 Channel 6 Sc—t first to 82 mc. | Channel 6 Curve should be symmetrical and centered
(85 mc., with | and note position in pass band. If not, proceed with step 10.
10-mc. sweep | of marker on
width.) response curve.

Then set to 88 mc.
and note position
of marker on
response curve.

10 Channel 6 85 mc. Channel 6 | T-14 of W82 counter- CAUTION: Care must be taken not to un-
clockwise until single screw core far enough to make it drop out
peak appears. of the coil.

11 Channel 6 85 mc. Channel 6 | T-21—WS3 until peak It may be necessary to increase sweep-
falls on 85-mc. marker. generator output.

12 Channel 6 85 mc. Channel 6 | T-27 — WSS f.or maxi- After adjusting TC501, recheck as in step
mum curve height and 9. If necessary, reduce sweep-generator
symmetry of single output to avoid overloading.
peak.

13 Channel 6 85 mc. Channel 6 | Retouch T-21 — WS§3 To retouch, only turn cores slightly.
and T-14 — WS2 for
symmetrical response,
centered about 85-mc.
marker.
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PHILCO

TV-300 & TV-301 CHASSIS

JIGS AND ADAPTERS REQUIRED

Mixer Jig

Connections to the grid of the mixer tube may be made

Antenna-Input Matching Network

An impedance-matching network for coupling the signal
generator to the antenna input terminals of the receiver is shown
in figure 1.

through the alignment jack provided for this purpose. To con- 106 OHMS

nect the generator to this point, a mixer-grid jig, Philco Part o VVVVVY T O

No. 45-1739, and a connecting cable, Philco Part No. 45-1635, SIGNAL GENERATOR o

may be used. As an alternate, a Philco alligator-clip adapter, OUTPUT 106 OHMS OHMS ANTENNA
Part No. 45-1636, with as short a ground lead as possible, may (75 OHMS)

be used to connect the alignment jack. The ground lead should 150 OHMS |

be connected as close as possible to the mixer tube. It is es- [,

sential that the signal-generator output lead be terminated with

a 68-ohm resistor (carbon), so that regeneration, caused by =

connection of the lead to the mixer, is held to 2 minimum.

Fig. 1. Antenna-Inpus Mastching Neswork.

P4Q© CORRECT SLOPE OF )
TUNER POLE WAVE FORM ON O O
CHANNEL 7 o)
UHF
MIXER (:RID POWER
507 =
UNHF
INPUT
e TOP VIEW
CHANNEL 13
BAND WIDTH
TC504
= 8 |rcso02
CHANNEL ! @
435MC GAIN “Tcsi8 GAIN ON LOW
CHANNELS
TC305  TC303 Fig. 4. Tuner layout showing locations of adjustments.
BAND WIDTH —— TCS0f

SIDE VIEW

SOLCEHED
TO wis 1ee
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PHILCO

TV-300 & TV-301 CHASSIS

A.M. GENERATOR: Connect the “hot” lead through a 2200
ohm resistor to the junction of C-24, X3 an

SOUND ALIGNMENT

the xtal

TABLE 4

VOLTMETER:
meter.

Use V.T.V.M. on 20,000-ohms-per-volt volt-
Connect through a crystal probe to pin No. 11

det. Adjust generator for 400v. modulation at approxi- of the picture tube in step 1 and to pin No. 3 of the 6Wé6
mately 30% modulation. audio output tube in the remainder of the steps.
1 S G O
/ I AM
I step | SENERATOR ADJUST REMARKS
SETTING
® A A YAl P AV
vV Voltmeter through
N 8 n 4.5 mc. | T7-IF for mini- xtal probe.
NV 1+fif dulated indicati :
2 "\ if modulated| mum indication. Plate of video
\ 30 ME=—H amplifier.
4 W /
2z - \ - - | 1 ‘H
2 - \ 10
Q 30 - o } l 4 a. Volume control
& 31 X Tt ! 2 3 me | s top for maxi- full on.
Z - \ II modulated [\ o dicacion
5 \ - b. Volumeter thru
& iy I v I 1 xtal probe to
N 1 6W6 pin No. 3.
AU RY.AY.
o8 N 45 me, | T3 t_’°“°m_f°f c. Keep generator
; " v 3 | modutated maxmas indica- level low to pre-
Ny 4 uon. vent overload.
\
s ores 28 7 il 4 4.5 mc. | T4-IF for maxi-
VIDEO 0% modulated] mum indication.
CARRIER CHECK POINT

FRI

EQUENCY IN MC

Fig. 6. Over-all R-F, I-F response curve,
showing tolerance limits.

e
80, | .y |(52
e o

a0 witcron wney, '

- o 43m a3uc
/ O bt 4
] \
suier
000 TUteuT
now
Srec SEp

) )

Fig. 7. Base Layout — Top View — TV-300 Chassis.
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TV-300 & TV-301 CMASSIS

Fig. 8, Comiposite Signal, Pin 2 of
I12BY7, 6 volts, 60 c.p.s.

Fig. 9. Composite Signal, Pin 2 of
I12BY7, 6 volts, 15,750 c.p.s.

Fig. 12. Sync Separator Plate, Pin 1, 30
volts, 15,750 c.p.s.

\.\\

Fig. 15. Vertical-Output Plate, Pin 9,
900 volts, 60 c.p.s.

Fig. 18. Horizontal-Oscillator Cathode,
Pins 3 and 8, 18 volts, 15,750 c.p.s.

OSCILLOSCOPE WAVEFORM PATTERN — TV-300

These waveforms were taken with the receiver adjusted for an approximate peak-

to-peak output of 6 volts at the video detector. The voltages given with the waveforms

are approximate peak-to-peak values. The frequencies shown are those of the wave-

forms — not the sweep rate of the oscilloscope. The waveforms were taken with an

oscilloscope having good high-frequency response. With oscilloscopes having poor

high-frequency response, the sharp peaks of the horizontal waveforms will be more
rounded than those shown, and the peak-to-peak voltages will differ from those shown.

Fig. 10. Video Amplifier Plate, 83 volts,
60 c.p.s.

Fig. 13. Vertical-Oscillator Grid, Pin 7,
140 volis, 60 c.p.s.

Fig. 16. Pbase Comparer, Pin 6, 7 volis,
15,750 c.p.s.

Fig. 19. Horizontal-Oscillator Grid, Pin
2, 40 volts, 15,750 c.p.s.

Fig. 11. Sync Separator Grid, Pin 2, 90
volts, GO c.p.s.

Fig. 14. Vertical-Output Grid, Pin 2, 72
volts, 60 c.p.s.

A\VAVAVAN

Fig. 17. Horizontal Oscillator, jumction
of L800 and R806, 43 volts, 15,750 c.p.s.

Fig. 20. Horizontal-Output Grid, Fin S,
120 volts, 15,750 c.p.s.
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PHILCOQO Schematic TV-300 Chassis
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Voltage readings taken with a Philco Model No. 7001: VTVM. All capacity values in micro-

microfarads unless otherwise note

clockwise rotation. ° All capacitors so marked are of
GMV have tolerance of —0% +100%.
All resistors are Y2 watt 10%

back of tuner.

noted for coil and transformer windings are D.C. readings.

d. Direction of arrow through control arms indicates
ceramic disc type. Capacitors marked
Letters on tuner switch waters read from front to
unless otherwise noted. Hesistance values
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Fig. 21. Schematic Diagram — TV-300 Chassis.
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TV-300 & TV-301 CHASSIS

[Ive-3

10 0 je

LIVR-4a [ IvR-5
FPig. 22. Wiring Diagram, Bottom View — TV-300.
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Fig. 23. Dial Cord Stringing Arrangement.
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PHILCO TELEVISION TV-350 AND TV-334 CHASSIS

CIRCUIT DESCRIPTION OF TV-354

The TV-354 is the same as the TV-350 with the following
exceptions. The vertical output tube has been changed from 2
654 to a 6CM6, The horizontal output tube from.a 6BQ6 to a
6CD6. The damper tube in the TV-350 is a 6AX4, while the

damper tube in the TV-354 is a 6AU4GT. The power supply in
the TV-354 contains two SU4G rectifiers. These changes have
been made in the TV-354 to accommodate the larger picture
tube.

HORIZONTAL-OSCILLATOR ADJUSTMENT

To adjust the horizontal-oscillator citcuit, tune in a station
and proceed as follows:
1. Reduce the width of the picture until approximately 1 inch
of blank screen appears at the right-hand and left-hand sides
of the picture.
2. Increase the BRIGHTNESS control setting until the blank-
ing becomes visible. This will appear as a dark vertical bar
on each side of the picture.
3. Connect a .1 mf condenser from the test point to ground.
(The plate side of the horizontal ringing coil, T1, is connected
to the test point.)
4. Set the HORIZONTAL HOLD control to the approximate
center of its mechanical rotation.
s. Adjust the HORIZONTAL HOLD CENTERING control
until equal portions of the blanking bar appear on both sides
of the picture.

6. Remove the .1 mf condenser from the test point.

7. Adjust the horizontal ringing coil, T1, until equal portions
of the blanking bar again appear on both sides of the picture.

8. Rotate the HORIZONTAL HOLD control through its

range. The picture should fall out of sync on both sides of the

center of its rotation. If the picture does not fall out of sync
10K SOUND

p— CROSSOVER
BIAS-14 VvV

®-T0 OSCILLOSCOPE

—» C+
» SCOPE
GROUND
le———C- BIAS - 14 V °
C+ 4 l+—T0 OSCILLOSCOPE
SrRouno

15K, 172 WATT
PART NO.66-3158340

I0K, 1/2 WATT

PART NQ 66-3108340
MINIATURE

TUBE SHIELD

PART NO. 56-5629FA3

N

100

AELATIVE RESPONSE (%)

-

SHELL

PART NO. 56-1146-1
5 PIN PLUG

PART NO. 27-4785-3
478523
SOLDERED
TO SHELL
1S00 UMF

Fig. 2. Video I-F Alignment Jig
(Video Test Jack Adaptér No. 1).

on both sides, readjust the HORIZONTAL HOLD CENTER-
ING control.

9. Rotate the HORIZONTAL HOLD control through its
range, and observe the number of diagonal blanking bars that
appear just before the picture pulls into sync. The pull-in
should occur with from 1 to 2 diagonal bars when the sync
position is approached from either direction. If proper pull-in
is not obtained, repeat the above procedure.

USE ONLY FOR

LEAD "A" - g.gcpéms%m OF
bl MC SOUND
TOP VIEW o TRaP {TC 301)
2200 TO SIGNAL GEN
LS OR SCOPE
66-2228340

(SHORT LEAD} BIAS +

TO SIGNAL GEN
OR SCOPE
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62-215001001
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Fig. 3. Sound I-F Input Alignment Jig
(Video Test Jack Adapter No. 2).
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Fig. 5. Television tuner response curve, showing tracking compensation.

107




MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION

PHILCO TV-350 & TV-354 CHASSIS

TUNER OSCILLATOR ALIGNMENT

TABLE NO. 1
AM GENERATOR: Connect to receiver antenna-input ter- Connect the scope ground lead to the chassis, near the
minals, (No matching network is required.) Use un- test point.

RECEIVER CIRCUIT ALTERATIONS: Disconnect tuner a-g-¢

modulated r-f output. : - _
(white) lead from main chassis, and connect a 1.5 volt

OSCILLOSCOPE: Connect the vertical-input lead, in series bias battery, with negative terminal to white lead from
with a 1000-ohm resistor, to the mixer grid test point. tuner, and positive terminal to chassis.
sTEP N EAERATOR RECEIVER ADJUST REMARKS
1 257 mc. channel 13 VC4 for zero beat on scope. a. If regeneration occurs, inject bias;
bias may be in.->vsed up to 3
volts, if necessary at pin 1 video
test jack — TS1.
b. Preset fine tuning adjustment so
that it is in the middle of its
range.
2 251 mc. channel 12 VCs for zero beat on scope.
3 245 mc. channel 11 VCG6 for zero beat on scope.
4 239 mc. channel 10 VC7 for zero beat on scope.
5 233 mc. channel 9 VC8 for zero beat on scope.
6 227 mc. channel 8 VC9 for zero beat on scope.
7 221 mec. channel 7 VC10 for zero beat on scope.
8 64.5 mc. channel 6 VCl11 for zero beat on scope. 2nd harmonic gives 129 mc.
9 113 mc. channel 4 VCi12 for zero beat on scope.
10 101 mc. channel 2 VC13 for zero beat on scope.
106 OHMS
O .‘V\va—f—o
SIGNAL GENERATOR
300 TO
QAT 106 OHMS OHMS ANTENNA
{75 OHMS) INPUT -——— ——
TPd@
CORRECT SLOPE OF 0O
o '150 OHMS TUNER POLE WAVE FORM ON O O
I @ CHANNEL 7 IS
S~
— A @ UHF
= MIXER GRID POWER
Fig. 1. Antenna-Input matching network. \”’2 q
( 3 ¥
fo— i1 mC may —ad
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’ — \ 512
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. ] TUNING TOP VIEW
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Fig. 4. Television tuner response curve,
showing bandpass limits.
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

PHILCO

TV-350 & TV-354 CHASSIS

TUNER BANDPASS ALIGNMENT
TABLE NO. 2

SWEEP (FM) GENERATOR: Connect to antenna-input circuit
through antenna-input matching network (See figure 1).

OSCILLOSCOPE: Connect the vertical-input lead, in series with
a 1000-ohm resistor, to the mixer plate test point, TP4.
Connect scope ground lead to the chassis, near TP4.

RECEIVER CIRCUIT ALTERATIONS: Disconnect tuner a-g-c
(white) lead from main chassis, and connect a 1.5 volt
bias battery, with negative terminal to white lead from
tuner, and positive terminal to chassis. Disconnect tuner
link from terminal board, B-9, and connect a 40 to 70-ohm

carbon resistor across the link.

SWEEP (FM) GENERATOR

4 channel 6
(85 me. with
10-mc. sweep
width.)

5 channel 6

6 :lxanllcl 6

7 channel 6.

8 cl;fnel 6

chanﬁcl ~-1
(UHF)

Set first to 82 mc. and
note position of mark-
er on response curve.
Then set to 88 mc.
and note position of
marker on response
curve.

Cchaonel 6

RECE!VER
STEP SWEEP DIAL MARKER DIAL TUMING ADJUST REMARKS
SETTING SETTING
1 channel 13 Set first to 210 mic. and | channel 13 Use oscilloscope gain as high as
(213 mc. with | note position of mark- possible with respect to hum level
10-mc. sweep | er on response curve. and “bounce”. Pips fix channel li-
width.) Then set to 216 mc. mits on curve. Response curve
| and note position of should be flat between limits (see
marker on response fig. 5). If not, proceed with step 2.
- curve. B a1 -
2 channel 13 213 mc. channel 13 | TCs502 counterclockwise un- | CAUTION: Care must be taken
til single peak appears. not to unscrew core far enough to
______ __ | make it drop out of the coil.
1 S = e = = 3
1 3 channel 13 213 mc channel 13 | TC504 until peak falls on | It may be necessary to increase

213 mc. marker,

sweep-generator output.

Curve should be symmetrical and
centered in pass band. 1f not, pro-
ceed with step 5.

']TCS()s coun;e‘rclockwise 7uvn-
til single peak appears.

85 mc, —.':-h.mncl 6
85 mc. V -c‘h_:-n;mel 6
85 mc._—m_— i char:r;cl ZV
85 mc. ; &;—annelﬁ(;
44 mc. rha;mcl 1
(UHF)

TC505 until peak falls on
85 mc. marker.

CAUTION: Care must be taken
not to unscrew core far enough to
make it drop out of the coil.

It may be necessary to increase
sweep-generator output.

TCs03 for maximu; curve
height and symmetry of single
peak.

Retouch TC503 and TC505
for symmetrical response, cen-
tered about 85 mc. marker.

After adjusting TC503, recheck as

in step 4. If necessary, reduce
sweep-generator output to avoid
overloading.

To retouch, only turn cores slightly.

Retouch TC503 and TC505
for symmetrical response cen-
tered about 44 mc.

After this adjustment recheck chan-
nel 6 and be sure it is within limits.

figure 1.)

NOTE: On channel 7, observe the tilt and center frequency of
the response curve. The curve should be centered on the pass
band and should be symmetrical. If it is not symmetrical, and
appears unbalanced, as in figure 6, adjust C507 and C512 (figure
5) to obtain a response curve which is in the mirror image

VIDEO 1|

SWEEP (FM) GENERATOR: After step 7, connect to antenna-
input circuit through antenna input matching netwark. (See

OSCILLOSCOPE: Connect the vertical-input lead to the 15K
resistor of the video j-f alignment jig. Connect scope

-F ALIGNMENT

AM GENERATOR: Connect to mixer test point, TP2, through
a mixer jig, and adjust the generator for approximately
30 percent modulation at 400 cycles. Adjust the output of
the generator during alignment, to keep the output at the
second detector below 4 volt, peak to peak.

into TS1.

(tilt in the opposite direction) of the original: for example, if
channel 7 response curve appears as in figure GA, adjust C507
and C512 until the curve appears as in figure 7B. This adjust-
ment over-compensates to make allowance for the effect of
channel 13 adjustments upon channel 7 response,

ground lead to the ground lead of the jig. Plug jig

PRESET: Contrast and Brightness controls fully counterclock-
wise, and channel selector to channel 4. Adjust AGC

switch to normal position.

BIAS: Apply —14 volts of negative bias to pin 1 of video
i-f alignment jig; ground positive side of bias supply to

pin 3 of jig. (See figure 2.)

NOTE: If the i-f shield has been removed for repairs, it must
be replaced before proceeding with the alignment.
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

PHILCO TV-350 & TV-354 CHASSIS
VIDEO I-F ALIGNMENT (Continuved)
TABLE NO. 3
AMICENERATIR SWEEP (FM) GENERATOR
STEP | 'DIAL SETTING SWEEP DIAL MARKER DIAL AoJust REMARKS
SETTING SETTING

1 47.25 not used not used VC1 for minimum indication on | It is necessary to keep the generator|

scope. output sufficiently high that 2 null in-|

2 £1.2 d d VC2 £ - indicati dication may be observed on the os

1.25 not use not use or minimum indication on | Gyjoscope; however, avoid overloading
scope. of the receiver by excessive signal.

3 45.4 not used not used TT for maximum indication on | Adjust the output of the AM generator,

scope. to keep the output at the second de-

P d d T2 § . indicati tector below 4 volt, peak to peak.

45.4 not use not use: or maximum indication on | (Eoc convenience, the oscilloscope may
scope. be calibrated for this purpose before-

s 43.0 not used not used VC3 for maximum indication on | hand.

scope.

6 42.7 not used not used T3 for maximum indication on

scope.

7 444 not used not used T4 for maximum irdication on

scope.

8 not used channel 4 Run marker If necessary, retoucn T1, T2, T3, Set_ Fine :I'uning Cam ¢to reference
(69 mc., with | along curve, & T4 as directed in REMARKS | poiat previously made in step 1 of]
6-mc. sweep checking column. Table 1. If response curve does not

width) against the fall within limits shown in fig. 7, re-
curve limits CAUTION: Do not touch sett- | touch T1 & T2 for proper level of|
Eiv“’ in ings of VC1 and VC2. curve at video carrier frequency; ad-
g. 7. just T4 to level top of curve and T3
for proper slope of low-frequency side|
of curve. CAUTION: To retouch,
only turn the adjustments slightly, par-
ticularly T2.

SOUND IF ALIGNMENT

AM GENERATOR: Connect “hot” lead through a 2200 ohm
resistor to pin 2 of TS1, using the video i-f alignment jig.

VOLTMETER: Use v.t.v.m. or 20,000 ohms-per-volt voltmeter.
Coannect to sound test point.

OSCILLOSCOPE: Connect through crystal probe to cathode
(pin 11) of picture tube.

Connect ground lead of generator to ground lead of jig.

A1 o
- GENERATOR
£ STEP e ADJUST REMARKS
(L SETTING
NI
o i 1 4.5 mc. | T7 for maximum in- | Remove 1st video i-f
i dication on volt-| tube, and adjust the
I meter. volume control ford
{ moderate speaker out-|
e put.
; R
8 i 2 4.5 mc. |Ts pnma?l (bottom
o En of T5) for maxi-
& o= mum indication on
« ; voltmeter.
w
T — - ; .
g : 3 4.5 mc. | TS secondary (top| The point of 'maxi-
S T of TS) for maxi- | mum meter indication
& mum indication on| for TCS should also
~ voltmeter and mini- | be the point of mini-
mum speaker out- | mum speaker output.
ut.
100 P
i 4 4.5 mc. | T8 for minimum in-
N dication as view on
! the oscilloscope.
] - ul el 0 el i tam S 0 . -
\l_. ol - S use TS primary (bottom | ‘Replace 1st video i-f}
66 station |of TS) for mini-| tube, and tune in a
67.025 7%zs signal mum AM (noise or | station, setting fine
VIDEO 50% q g ; N
CARRIER CHECK POINT b;’")’ “st'" sgeadlg tuning control to ob
FEEAENEY [ 06 er output for indi- { tain a crisp picture,
cation. with a small amount
Fig. 7. Over-all R-F, I-F response curve, of beat.

showing tolerance limits.
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PHILCO

TV-350 & TV-354 CHASS!IS

Fig, 8. Video Detector Outpus, Pin 2 of
TS1, 3.5 volts, 60 c.p.s.

9. Video Detector Output, Pin 2
ol TSI 3.5 volts, 15,750 c.p.s.

Fig. 12. Sync Separator Plate, Pin 5, 41
volts, 15,750 c.p.s.

Fig. 15. Vertical Output Plate, Pin 9,
1100 volts, 60 c.p.s.

Fig. 18. Horizontal-Oscillator Cathode,
Pins 3 and 8, 18 volis, 15,750 c.p.s.

OSCILLOSCOPE WAVEFORM PATTERNS

These waveforms were taken with the receiver adjusted for an approxima:e peak-
to-peak output of 3.5 volts at the video detector. The voltages given with th: wave-
forms are approximate peak-to-peak vaiues. The frequencies shown are those of the
waveforms — not the sweep rate of the oscilloscope. The waveforms were taken with
an oscilloscope having good high-frequency response. With oscilloscopes haviag poor

high-frequency response, the sharp peaks of the horizontal waveforms will be more

rounded than those shown, and the peak-to-peak voltages will differ from those shown.

Fig. 10. Video Amplifier Plate, Pin 7,
83 volts, 60 c.p.s.

Fig. 11. Sync Separator Grid, Pm 7, 38
volts, 60 c.p.s.

Fig. 13. Vertical-Oscillator Grid, Pin 2, Fig. 14. Vertical-Output Grid, Pin 6,
.34 volts, 60 c.p.s. 80 volts, 60 c.p.s.

Fig. 17. Horizontal Oscillator, 43 volts,

Fig. 16, Phase Comparer, Pin 2, 11 volts,
15,750 c.p.s. test point.

15,750 c.p.s.

Fig. 20. Horizontal-Outpus Grid Pin §,
160 volts, 15,750 c.p.s.

19. Horizontal-Oscillator Grid, Pin
2 65 volts, 15,750 c.p.s.
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TUNER [

LUG VIEW
UHF SOCKET
[

47.25 TRAP 41.25 TRAP Sio YEL - sh

damper twbe in the TV-354 is a 6AU4GT. The power supply in

the TV-354 contains two 5U4G rectifiers. These changes have
been made in the TV-354 to accommodate the larger picture

+260
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c58 i
2 + 360V, 8
2 207
300 o0 | ]
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w = 1000 ,’,‘.?é es0x C54
P CRID 20% 5%
a & . \ - ez A R64
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0 2] atov
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w : 128u7a
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EE, 8 Lo o2
283 [Funine RED VA

Voltage readings taken with a Philco Model No. 7001: VTVM. All capacity values in micro-
microfarads unless otherwise noted. Direction of arrow though control arms indicates clockwise
rotation. * All capacitors so marked are of ceramic disc type. Capacitors marked GMV have
tolerance —0% +100%. Letters on tuner switch wafers read from front back of tuner. All
resistors are 12 watt 10% unless otherwise noted. Resistance values noted for coil and trans-
former windings are D.C. readings. Mica and ceramic capacitors are +10% unless otherwise
noted.

Fig. 25. Scbermlttit
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Fig. 23. Wiring diagram, bottom view — TV-350 chassis.

= DiAL CORD"B"

t
I
I
DIAL CORD A \L L=

Fig. 24. Dial cord stringing arrangement (TV-350 & TV-354).

114




MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

RCA VICTOR

MODELS

24-1-420, 24-1-420U
24-T-435, 24-1-435U

Chassis No. KCS84C or KCS84E

MODELS
24-§-529, 24-S-529U
24-S-531, 24-5-531U
24-S8-532, 24-S-532U

Chassis Nos. KCS84F, KCS84H, KCS84J or KCS84K

Models 24S529, 245531, and 245532, use Chassis KCS84F or KCS84J which
employ VHF tuner KRK-22D. The exact circuit for these sets is published in this
manual. Chassis KCS84H and KCS84K are identical to other chassis except that
a combination VHF -UHF (KRK-30D/E) tuner is used. These chassis are used in
Models 24S529U, 24S531U, and 245532U.

Models 24T420 and 24T435 use Chassis KCS84C which is practically identical
to KCS84F. Models 24T420U and 24T435U use Chassis KCS84E which is practically

identical to KCS84H. Adjust C122 until 42.5 mc. is at 70% response with respect

PICTURE I-F TRANSFORMER ADJUSTMENTS.—

Connect the i-f signal generator across the link circuit on
terminals A and B of T104.

Connect the “VoltOhmyst” to the junction of R123 and
C142. Turn the AGC control fully clockwise.

Obtain two 7.5 volt batteries capable of withstanding
appreciable current drain and connect the ends of a 1,000
ohm potontiometer across each. Connect the battery positive
terminal of one to the chassis and the potentiometer arm to
the junction of R123 and C142.

Set the bias to produce approximately —5.0 volt of bias at
the junction of R123 and C142.

Connect the "VoltOhmyst” to the junction of R135 and
L102 and to ground.

Set the VHF signal generator to each of the following fre-
quencies and peak the specified adjustment for maximum
indication on the “VoltOhmyst.” During alignment, reduce
the input signal if necessary in order to produce 3.0 volts of
d-c at R135 and L102 with —5.0 volts of i-f bias at the junction
of R123 and Cl42.

44.5 mc. T108
45.5 mc.. .. T107
43.0 mc. T106

Set the VHF signal gene-rcxtor to the following frequency
and adjust the picture i-f trap for minimum d-c output at
R13S, L102. 47.25 mc. L11g

SWEEP ALIGNMENT OF PICTURE I.F.—

To align Tl and T104, connect the sweep generator to the
mixer grid test point TP2, in series with a 1500 mmf. ceramic
capacitor. Use the shortest leads possible, with not more than
one inch of unshielded lead at the end of the sweep cable.
Connect the sweep ground lead to the top of the tuner.

Set the channel selector switch to channel 4.

Clip 330 ohm resistors across terminals A and B of T107
and T108.

Preset C122:to minimum capacity.

Adjust the bias box potentiometer to obtain —5.0 volts of
bias as measured by a "VoltOhmyst"” at the junction of R123
and Cl142. Set the AGC control fully clockwise.

Connect a 180 ohm composition resistor from pin 5 of V106
to terminal A of T106. Connect the oscilloscope diode probe
to pin 5 of V106 and to ground.

Couple the signal generator loosely to the diode probe in
order to obtain markers.

Adjust Tl (top) and T104 (top) for maximum gain and
with 45.75 mc. at 75% of maximum response.

Set the sweep output to give 0.3 volt peak-to-peak on the
oscilloscope when making the final touch on the above
adjustment.

to the low frequency shoulder of the curve as shown in Figure
23. Maximum allowable tilt is 20%.

Disconnect the diode probe, the 180 ohm and two 330 ohm
resistors.

Connect the oscilloscope to the junction of R135 and L102.

Leave the sweep generator connected to the mixer grid test
point TP2 with the shortest leads possible.

Adjust the output of the sweep generator to obtain 3.0 volts
peak-to-peak on.the oscilloscope.

Couple the signal generator loosely to the grid of the first
pix i-f amplifier. Adjust the output of the signal generator to
produce small markers on the response curve.

Retouch T106, T107 and T108 to obtain the response shown
in Fiqure 24.

RATIO DETECTOR ALIGNMENT.—Set the signal gener-
ator at 4.5 mc. and connect it to the first sound i-f grid, pin 1
of V101.

Connect the “VoltOhmyst™ to pin 2 of V103.

Tune the ratio detector primary, T102 top core for maximum
d-c output on the "VoltOhmyst.” Adjust the signal level from
the signal generator for 6 volts on the "VoltOhmyst” when
finally peaked. This is approximately the operating level of
the ratio detector for average signals.

Connect the "VoltOhmyst” to the junction of R108 and C109.

Tune the ratio detector secondary T102 bottom core for zero
d-c on the "VoltOhmyst.”

Repeat adjustments of T102 top for maximum d-c at pin 2 of
V103 and T102 bottom for zero d-c at the junction of R108 and
C109. Make the final adjustments with the signal input level
adjusted to produce 6 volts d-c on the "VoltOhmyst” at pin 2
of V103.

SOUND I-F ALIGNMENT.—Connect the signal generator
to the first sound i-f amplifier grid, pin 1 of V101.

Connect the "VoltOhmyst” to pin 2 of V103:

Tune the T10l top core for maximum d-c on the “Volt-
Ohmyst.”

The output from the signal generator should be set to pro-
duce approximately 6.0 volts on the "VoltOhmyst” when the
final touches on the above adjustment are made.

4.5 MC. TRAP ADJUSTMENT.—Connect the signal gener-
ator in series with a 100 ohm resistor to pin 2 of VI09. Set the
generator to 4.5 mc. and modulate it 30% with 400 cycles. Set
the output to approximately 0.5 volt.

Short the third pix i-f grid to ground, pin 1, V108, to prevent
noise from masking the output indication.

Connect the crystal diode probe of an oscilloscope to the
plate of the video amplifier, pin 9 of V110.

Adjust the core ‘of L104 for minimum output on the oscillo-
scope.

Remove the short from pin 1, V108 to ground.
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CIRCUIT SCHEMATIC DIAGRAM KCS84F OR KCS84]

24-S-529, 24-8-531
24-5-532
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200 12AU7 18 12AU7 VERT. SWEEP .
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i¢ e A 3309 47.25MC
LA E AR
J.CISG W c’rea( ey
Ioosz oa7 R183$51lci70
L 15K 11.0047 !
[ 3 £ Figure 23—
VERT. ! 3 KRK22D
conrR 3%, 213 L - ] Tl and T104
A cis3 F TREIG 3T [ -o1 390K 3 Response
8z ci183 L
ot T viis vizo
] 5U4-G 5Y3-6T
RECT, reer. T 37 s102
Y11
R209
56K

T
L109 clagl ‘;,'21\,":"
micia2 VERT.CoiLs | 100K
L3 L4 |
5 fBLK-BEN NY!SR':)O?I Figure 24—
2 |
2l 2 I Overall I-F
YE
k oL o, 2L .270v Response
Fior  R2I7SSR207 JMuoR LINE, e’ T T [Fm————— —— 8o MFI |oo~|I SURELY, 115V, 60% with KRK22D
0.45 AMP. 1 suPPLY
—o\o—

(For voltage information see the next three pages)

All voltages measured with “Volt-
Ohmyst” and with no signal input. Volt-
ages should hold within *20% with
117 v. a-c supply.

N indi- Schematic Diagram
Direction of arrows at controls indi KCS84F or KCS84]

cates clockwise rotation.
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RCA Victor (continued)

CHASSIS TOP VIEW 24-5-529, 24-S-529U, 24-S-531

24-S-531U, 24-S-532, 24-5-532U

o\
© —
6x8
osc &
7A MIXE
TO ANTENNA TERMINALS T2 hed T CHANNEL
ANTENNA MATCHING SELECTOR
TRANSFORMER SWITCH
er* FINE
TUNING
5102, R112A & R112B CONTROL
LOCATED AS SHOWN HERE
FOR MODELS 24S531 &
2435310 \ -’—
¥
CHANNEL r1=——7 sio28rn28
CAMPS i 10N-OFF SWITCH
| R112A | 8 VOLUME
I L..._1_1 conTROL
7S 3
swoz | ‘.
YsPEaKER CABLE :: P
H "L..‘L--JI RII2A
I | riree | PicTuRE
! |
| t
/N Il
I Lok
TI08 T107 T106 Ti04 Liie N O |8
382 PIX P 18T PIx NIPIX 18T PIX N
I'F TRANS. I'F TRANS. I-F TRANS FGRID  IF GRID w._l sio1
= TRANS  TRAP n | Tv-PHOND
Ti01 9 6CBG @ u'rm TONE SWITCH
o] 0 388 PIX n
SND. I-F, i g

TRANS.

L 104
4.5 MC TRAP

tspeaxer LEADS LocaTED
HERE ON 215531 & 245531U

POWER CORD

R14S
e BRIGHTNESS
GAU4GT
DAMPER
™ms TS
MIGH VOLTAGE TRANS. /I Vie \
N ,/\) (m/mur)
( - 2N / T3 PeTORE
Nl < S POWER TRANS. :\“
<7 2 '
/V ///\\ smrﬁ Dj!
! A U *
< 1) '~ 5102 L R1128
i ON-OFF SWITCH
R112A | 8 VOLUME
CONTROL
KINESCOPE
& SOCKET

L

Chassis Top View (shoun with KRK22D Tuner)
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24-S-529, 24-5-529U, 24-5-531

24-S-531U, 24-S-532, 24-S-532U0

VOLTAGE CHART

RCA Victor (continued)

The following measurements represent two sets of conditions. In the first condition, a 15000 microvolt test pattern signal was fed into the receiver,

the picture synced and the AGC control properly adjusted. The second condition was obtained by removing the antenna leads and short circuit-

ing the receiver antenna terminals. Voltages shown are read with a type WV97A senior “VoltOhmyst” between the indicated terminal and chas-

sis ground and with the receiver operating on 117 volts, 60 cycles, a-c. The symbol < means less than.

Balance of voltage chart
on the next page, over.

E. Plate E. Screen E. Cathode E. Grid
Tube Tube Operating Notes on
No. Type Function Condition Pin Pin Pin Pin Measurements
No. Volts | No. [ Volts | No. Volts No. Volts
R-F 15000 Mu. V.
V1 (v2) | 6BQ7A | Amplifier Signal 170 — - 0.1
KRK22D No Signal 6 133 — - 1.1 0
or R-F 15000 Mu. V.
KRK30D Amplifier Signal 1 270 - - 170 -
e No Signal 1 260 | — | — 133 —
15000 Mu. V. . —-2.4t0
V2 (V1) | 6X8 Mixer Signal 9 160 8 160 6 0 7 -3.0
KRK22D ~2.8to
T No Signal 9 145 8 145 6 0 7 -3.5
KRK30D h 15000 Mu. V. ~38to
(or E) Oscillator Signal 3 95 — - 6 0 2 -55
~3.0to
No Signal 3 90 — — 6 0 2 -5.1
1st Sound 15000 Mu. V.
V101 6AU6 I.F Amp. Signal 5 122 138 1.01 1 0
No Signal 113 126 .95 1 0
2nd Sound 15000 Mu. V. *Unreliable
V102 6AU6 I.F Amp. Signal 5 210 6 130 7 0 1 -2.05 measuring point.
Voltage depends
No Signal 5 208 | 6| 122 | 7 0 1 |*-112 on notse.
Ratio 15000 Mu. V. 7.5 ke deviation
V103 6ALS Detector Signal 1.7 — — 1 21 - — at 1000 cycles
No Signal 4.1 — - 1 11.8 — —
Ratio 15000 Mu. V.
Detector Signal 1.7 — — 5 21 — —
No Signal 4.1 — — 5 11.8 — —
1st Audio 15000 Mu. V.
V104 6AV6 Amplitier Signal 7 78 — — 2 0 1 -7 At min. volume
No Signal 76 - — 0 1 —.65 At min. volume
Audio 15000 Mu. V.
V105 6AQ5 Output Signal 5 205 220 15.2 1.7 0 At min. volume
No Signal 198 6 207 14.5 1.7 0 At min. volume
1st Pix. I.F 15000 Mu. V. *Unreliable
V106 6CF6 Amplifier Signal 5 218 6 240 2 132 1 -8.2 measuring point.
Make meusurg
t 104-B.
No Signal s | 955 | 6| 105 2 | 118 | 1 | *<o1 | meRtTIO
2nd Pix. I.F | 15000 Mu. V.
V107 6CF6 Amplifier Signal 5 222 6 243 <0.1 1 -8.45
No Signal 5 95.5 6 105 0.53 1 <0.1
3rd Pix. I.F 15000 Mu. V.
V108 6CB6 Amplifier Signal 138 6 150 2 23 1 0
No Signal 130 143 22 1 <0.1
Picture 15000 Mu. V.
V109A 12AU7 | 2nd Det. Signal 1 -258 | — — 2 -1.85
No Signal 1 -14 — — 0 -.6
119
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RCA Victor (C ontinue d) 24-S-529, 24-S-529U, 24-S-531
VOLTAGE CHART 24-S-531U, 24-S-532, 24-S-532U
E. Plate E. Screen E. Cathode E. Grid
Tube Tube Operating Notes on
No. Type Function Condition Pin Pin Pin Pin Measurements

No. Volts No. | Volts No. Volts No. Volts

Horiz. Sync 15000 Mu. V.

V109B 12AU7 Separator Signal 6 260 - - 8 160 7 122
No Signal 6 253 — — 8 105 7 94.5
Video 15000 Mu. V. AGC control set for
VI110A 6X8 Amplifier Signal 9 120 8 147 6 9 7 -1.85 normal operation
AGC control set for
No Signal 9 95 8 138 6 1.35 7 -6 normal operation
Vert. Sync 15000 Mu. V.
V110B 6X8 Separator Signal 3 79 = — 6 .80 2 —26.8
No Signal 3 46.5 — — 6 1.35 2 —-2.1
Video 15000 Mu. V.,
VIil1A 12AU7 | Output Signal 6 231 — — 8 3 7 0
No Signal 6 225 — — 8 12.5 7 0
AGC 15000 Mu. V.
V111B 12AU7 | Amplifier Signal 1 -55 — — 3 135 2 125
No Signal 1 0.3 — — 3 132 2 68
"| Sync 15000 Mu. V.
VI112A 12AU7 | Output Signal 1 83 — — 3 0 2 -3.28
No Signal 1 84 — — 3 0 2 —1.3
Vertical 15000 Mu. V. Depends on setting
V112B 12AU7 | Oscillator Signal § 80 — — 8 0 7 —63.5 | of Vert. hold control
& Discharge
Voltages shown
No Signal 6 182 — — 8 0 7 —-60 are synced pix
adjustment
Vertical 15000 Mu. V.
V113 6AQ5 Output Signal 5 253 6 262 2 0 1.7 —28.8
No Signal 5 245 6 253 2 0 1.7 —27.5
Horizontal 15000 Mu. V,
Vll4 6SN7GT | Osc. Control Signal 2 175 - — 3 —-3.5 1 =21
No Signal 2 170 — — 3 —5.5 1 —-17.5
Horizontal 15000 Mu. V.
6SN7GT | Oscillator Signal 5 183 — — 6 0 4 —-67
No Signal 5 179 — — 6 0 4 —65
Horizontal 15000 Mu. V. *High Voltage
V115 6CD6G | Output Signal Cap * 8 193 3 22 5 —14 Pulse Present
*High Voltage
No Signal Cap = 8 185 3 205 5 —135 Pulse Present
1B3GT H. V. 15000 Mu. V. *High Voltage
V116 /8016 Rectifier Signal Cap - - — 2&7 | 18,700 — — Pulse Present
*High Voltage
No Signal Cap * — — 2&7 18,350 - — Pulse Present
15000 Mu. V. *High Voltage
V117 6AU4GT | Damper Signal 5 261 — = 3 o = — Pulse Present
*High Voltage
No Signal 5 253 — — 3 - — — Pulse Present
15000 Mu. V. At average
V118 24CP4A | Kinescope Signal Cap 18,700 | 10 | 428 11 445 2 0 Brightness
At average
No Signal Cap 18,350 | 10 | 425 11 39.5 2 0 Brightness
15000 Mu. V.
V119 5U4G Rectifiers Signal 4&6 — — — 248 277 — —
V120 5Y3GT
No Signal 4&6 — — —_— 2&8 271 — —
120
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@ rcaVICTOR

TELEVISION RECHVERS—MODH.S (Continued below and on the next 7 pages)

21-5-501(U), 21-5-502(U), 21-S-503(U), TS; mﬂfﬁ}s 1is;ed i; I;;ft withotut the
21-5-504(U), 21-5-505(U), 21-5-506(U),  Suffix "U” are for VHF reception.
21-5511(U), 21-5-518(U), 21-5-519(0),  kcessc. Kcsssp, KGSBoE, KCSBEY,
21-;-521(“), 21-;-522(“), 21-;-523(“), with tuner unit 'I'(R”K—ZZD. The models
21.;.525(“)’ 21_;_526(“)’ 21_;_537(“)’ with the suffix '"U" use Chassis KCS88J,

KCS88K, KCS88L, KCS88M, or KCS88VA,
21'8'5251“‘)1 21'8'5252“‘) with VHF -UHF tuner unit KRK-30, and
Chassis Nos. KCS298, KCS88C, KCS88D, KCSBSE, KCS88J, the circuit for these sets is included.

KCS88K, KCS88L, KCS88M, KCS88Y, or KCSBBYA

The models listed at left without the

2]_5_348K, 2]-5-348'(“, 2]-5-355'(, suffix "U" use Chassis KCS88, KCS88A,

which are very similar to Chassis KCS

21-S-355KU, 21-S-357K, 21-S-357KU,  -88B. The models with the suffix "U"

use Chassis KCS88F or KCS88H which

2]-5-362'(, 2]-5-362'(“, 2]-5-367K, are similar KCS88J, but use tuner
KRK-31 for combined VHF and UHF
21'5'367'(“! 2]_5_369K’ 21'5'369KU reception. I‘In genleral, thisaservice
Chassis Nos. KCS88, KCS8BA, KCS88F or KCS88H material is applicable to all models.

Models 215548 (Chassis KCS88N) and 21S548U (Chassis KCS88P) are combinations
with the television sections very similar to the sets described on these pages.

ION TRAP MAGNET ADJUSTMENT.—Set the ion trap
Models 178450: 178451’ and l7s_45_3’ use magnet approximately in the position shown in Figure 3.
Chassis KCS87 with tuner KRK-32. These Starting from this position immediately adjust the magnet by
. T moving it forward or backward at the same time rotating it
same numbered models with a suffix "U slightly around the neck of the kinescope for the brightest
. 3 - raster on the screen. Reduce the brightness control setting
use Chassis K—C’Sﬂ with tuner KRK-30A. until the raster is slightly above average brilliance. Turn the
These are similar sets to the ones covered focus control (shown in Figure 3) until the line structure of
. . the raster is clearly visible. Readjust the ion trap magnet for
in these pages, but use 17HP4 picture tubes. maximum raster brilliance. The final touches of this adjust-
ment should be made with the brightness control at the maxi-
mum clockwise position with which good line focus can be
maintained.
MNW\AM-A’\
FOCUS MAGNET
POSITIONING ADJUSTMENT
VHF UNF
CHANNEL CHANNEL
INDICATOR INDICATOR
P
ION TRAP
WMAGNET "T‘
? DEFLECTION YOKE
ADJUSTMENT
KINE
PICTURE \ VHF FINE e
R [E ] Vo o Tonine = N\ o
= P A ' peFLECTION
ON-OFF 2 e /
Notume conThL 7
VHF CHANNEL CE:‘TERlNG
No?;lzi%zT)AL LETSY VERTICAL UHSE(%HANGREOVEN ADJL%?IYE:‘:ENY
. BRIGHTNESS HOLD SWITCH
HOR{1ZONTAL VERTICAL TV - PHONO % FOCUS CONTROL AND ION TRAP LOCATIONS
DRIVE LINEARITY TONE SWITCH ON VERTICALLY MOUNTED CHASSIS
Receiver Operating Controls (UHF-VHF Models). Figure 3—Y oke and Focus Magnet Adjustments

DO NOT INSTALL, REMOVE OR HANDLE THE KINESCOPE IN ANY MANNER UNLESS SHATTER
PROOF GOGGLES ARE WORN. PEOPLE NOT SO EQUIPPED SHOULD BE KEPT AWAY WHILE
HANDLING KINESCOPES. KEEP THE KINESCOPE AWAY FROM THE BODY WHILE HANDLING.
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. . 21-S-501 to 21-S-537 incl.

RCA Victor (continued) INSTALLATION INSTRUCTIONS 21.5-501U to 21-5-537U incl.
DEFLECTION YOKE ADJUSTMENT.—!{ the lines of the ADJUSTMENT OF HORIZONTAL OSCILLATOR.—Ii in the
raster are not horizontal or squared with the picture mask, above check the receiver failed to hold sync over two full
rotate the deflection yoke until this condition is obtained. turns of counter-clcckwise rotation of the control from the
Tighten the knurled yoke adjustment nuts. pull-in point, it will be necessary to make the following ad-

justments.
PICTURE ADJUSTMENTS.—It will now be necessary to Turn the hor . . .
Ny A f orizontal drive trimmer C17] fully clockwise, then
ogt.mx: a :eﬂ Pattern or picture in order to make further counter-clockwise one full turn. Set the ‘width coil L11] with
adjustments. the stud flush with the inside edge of the chassis. Set the sine

When the Horizontal Oscillator and AGC System are oper- wave coil L121 fully counter-clockwise.

ating properly, it should be possible to sync the picture at this Adj q .

" b y h ; justment of the horizontal frequency control in the coun-
point. However, if the AGC control is misadjusted, and the ter-clockwise direction will show a multiple number of bars
receiver is overloading, it may be impossible to sync the before “motorboat” occurs. Adjust the sine wave coil L12]
picture. N

) i ) until 3 or 4 bars are present before "motorboat” occurs,
If the receiver is overloading, turn R149 on the rear apron when the horizontal frequency control is rotated counter-
(see Figure 4) counter-clockwise until the set operates nor- clockwise from the fall out point.

mally and the picture can be synced. If it is impossible to sync the picture and the AGC system

CHECK OF HORIZONTAL OSCILLATOR ADJUSTMENT.— is in proper adjustment it will be necessary to align the Hori-
Turn the horizontal hold control- to the extreme clockwise zontal Oscillator by the method outlined in the alignment
position. The picture should be out of sync, with approxi- procedure on page

mately twelve bars sl@ting downward to the right. Tum the FOCUS MAGNET ADJUSTMENT. — The focus magnet
control counter-clockwise slowly. The number of diagonal should be adjusted so that there is approximately three-
black bars will be gradually reduced and when only 1% to eighths inch of space between the rear plate of the yoke and

3 bars sloping downward to the right are obtained, the pic-
ture will pull into sync upon slight additional counter-clock-
wise rotation of the control. The picture should remain in sync
for approximately two full turns of additional counter-clock-
wise rotation of the control. Continue counter-clockwise rota-
tion until the picture falls out of sync. Rotation beyond fall-
out position should produce between 2 and 5 bars before
interrupted oscillation (motorboat occurs). Interrupted oscil-
lation (motorboat} should be reached before full counter-

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
centered in the opening.

clockwise rotation. CENTERING ADJUSTMENT.—Centering is accomplished

When the receiver passes the above checks and the picture by means of a separate plate on the focus magnet. The cen-
is normal and stable, the horizontal oscillator is properly tering plate includes a nut which must be loosened before
aligned. Skip "Adjustment of Horizontal Oscillator’” and pro- centering. Up and down adjustment of the plate moves the
ceed with "Focus Magnet Adjustment.” picture up and down and sidewise adjustment moves the

picture from side to side.
If a corner of the raster is shadowed, check the position of

At ace 55 the ion trap magnet. Reposition the magnet within the range
KRK 220 2 21-8-s1800) ’ of maximum raster brightness to eliminate the shadow and
oy R140 recenter the picture by adjustment! of the focus magnet plate.

* J101 .
AGC PHONO In no case should the magnet be adjusted to cause any loss
CONTROL | wpuT. of brightness since such operation may cause immediate or
l o eventual damage to the tube. In some cases it may be neces-
CONTEOL sary to shift the position of the focus magnet in order to

eliminate a corner shadow.
N\

- \0 \i WIDTH AND DRIVE ADJUSTMENTS.—Set the horizontal
S \9 control at the “pull-in” point. Adjustment of the horizontal
e iee drive control affects the high voltage applied tc the kine-

scope. In order to obtain the highest possible voltage hence
the brightest and best focused picture, adjust horizontal drive
trimmer counter-clockwise until a bright vertical line appears
in the middle of the picture then clockwise until the bright

Figure 4—Rear Chassis Adjustments

NOTE: Chassis designations with an X" the final letter (such as
KCS88CX) use plate assembly Z102, instead of printed circuit PC102, for
picture IF section and are connected as shown below.

6 v (05 Ti05 6 \Hoce T106 Gvclov
CBE 2w Pix. ce 3RD. PIX.

o 1.F TRANS ND. Pix. t.F 1 TRANS, 3RD. PIX. I.F
et 430mc. 2 p 46.5 Mc. _ampLl

T04 s
£ l L W]
1 |
3 * rRiz2g LC122 R126 a1
150KS T 470 680 B
o c125| Sriz?
A TSI80
e |00
Yo ' c1258
T.o0l .ool-[
c179
0.3
Y +280V. +200V. +142V.

122




MOST-OF TEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

21-S-501 to 21-S-537 incl.
21-S-501U to 21-5-537U incl.

line just disappears.

At maximum brightness adjust the width control L111 to
obtain correct picture width.

Return the brightness to normal level and readjust the drive
trimmer C171 as before.

Adjustments of the horizontal drive control affect horizontal
oscillator hold and locking range. If the drive control was
adjusted, recheck the oscillator alignment.

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS.—
Adjust the height control (R165 behind front control panel)
until the picture fills the mask vertically. Adjust vertical line-
arity (R174 behind front control panel), until the test pattern
is symmetrical from top to bottom. Adjustment of either con-
trol will require a readjustment of the other. Adjust centering
to align the picture with the mask.

FOCUS.—Adjust the focus control for maximum definition
in the test pattern vertical "wedge” and best focus in the
white areas of the pattern.

Recheck the position of the ion trap magnet to make sure
that maximum brightness is obtained.

Check to see that the knurled nuts of the yoke and focus
magnet and the focus magnet mounting nuts are tight.

CHANNEL

FINE TUNING
SELECTOR SNOS)
KNOB

TO _REMOVE KNOBS PULL
OUTWARD OFF SHAFT

OSCILLATOR  ADJUSTMENT
CHANNEL NUMBER

Figure S—KRK22D R-F Oscillator Adjustments

KRK22D, OR KRK30 VHF R-F OSCILLATOR ADJUST-
MENTS.—Tune in all available stations to see if the receiver
r-f oscillator is adjusted to the proper {requency on all chan-
nels. The adjustments for channels 2 through 12 are available
from the front of the cabinet by removing the station selector
escutcheon as shown in Figure 5 or 6. Adjustment for chan-
nel 13 is on top of the thassis. The oscillator for the UHF tuner
section of the KRK30 tuner should be adjusted by the method
outlined on page 14 under Alignment Procedure.

AGC THRESHOLD CONTROL.—The AGC threshold con-
trol R149 is adjusted at the factory and normally should not
require readjustment in the field.

To check the adjustment of the AGC Threshold Control, tune
in a strong signal and sync the picture. Momentarily remove
the signal by switching off channel and then back. If the pic-

VHF CHANNEL SELECTOR
F CHANGE OVER KNOB

UHF CHANNEL
INDICATOR DIAL

F INE TUNING
& UMF TUNING
KNOB

TO REMOVE KNOBS AND UHF
INDICATOR OIAL PuLL OUTWARD
OFF SHAFT

OSCILLATOR ADJUSTMENT
CHANNEL NUMBER

Figure 6—KRK30 VHF R-F Oscillator Adjustment

INSTALLATION INSTRUCTIONS

RCA Victor (continued)

ture reappears immediately, the receiver is not overloading
due to improper setting of R149. If the picture requires an
appreciable portion of a second to reappear, or bends exces-
sively, R149 should be readjusted.

Turn R149 fully counter-clockwise. The raster may be bent
slightly. This should be disregarded. Turn R149 clockwise
until there is a very, very slight bend or change of bend in
the picture. Then turn R149 counter-clockwise just sufficiently
to remove this bend or change of bend.

If the signal is weak, the above method may not work as it
may be impossible to get the picture to bend. In this case,
turn R149 clockwise until the snow in the picture becomes
more pronounced, then counter-clockwise until the best signal
to noise ratio is obtained.

The AGC control adjustment should be made on a strong
signal if possible. If the control is set too far clockwise on a
weak signal, then the receiver may overload when a strong
signal is received.

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 ob-
served and adjust the FM trap for minimum interference in
the picture. The trap is L3 on KRK22D or L5 or KRK30 tuners
and is located on the antenna matching transformer.

CAUTION.—In some receivers, the FM trap L5 or L83 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
LS or L53 to make sure that adjustment does not affect sensi-
tivity on these two channels.

Replace the cabinet back and connect the receiver antenna
leads to the cabinet back. Make sure that the screws holding
the back are up tight, otherwise it may rattle or buzz when the
receiver is operated at high volume.

KINESCOPE AND SAFETY GLASS CLEANING.—The front
safety glass may be removed to allow for cleaning of the
kinescope faceplate and the safety glass if required.

To do this, remove the rear panel of the receiver. There
are several flat springs holding the front metal trim of the
cabinet to the plastic kinescope mask.

Reach in from the rear of the receiver and press in on each
spring at the open end. Slide the spring out of the slot pro-
vided. The front trim and safety glass should be held in posi-
tion by another person to prevent its falling outward when
removing the springs.

Remove the metal trim and the safety glass.

The kinescope faceplate and the safety glass should only
be cleaned with a soft cloth and “Windex" or similar clean-
ing agent.

Replace the metal trim, the cabinet rear panel and the
safety glass.

PICTURE I-F TRANSFORMER ADJUSTMENTS.—

Connect the i-f signal generator, in series with a 1500 mmf.
ceramic capdcitor, to the mixer grid test point TP2.

Connect the "VoltOhmyst” to the junction of R118, R146 and
C120 and to ground. Turn the AGC control fully clockwise.

Obtain two 7.5 volt batteries capable of withstanding
appreciable current drain and connect the ends of a 1,000
ohm potentiometer across each. Connect the battery positive
terminal of one to the chassis and the potentiometer arm to
the junction of R118, R146 and C120. The second battery will
be used later.

Set the bias to produce approximately —4.0 volt of bias at
the junction of R118, R146 and C120.

Connect the "VoltOhmyst” to the junction of R129 and
L103 and to ground.

Set the VHF signal generator to each of the following fre-
quencies and peak the specified adjustment for maximum
indication on the "VoltOhmyst.” (Note: These transformers
should be peaked with their cores at the ends of the coils
nearest the chassis.) During alignment, reduce the input sig-
nal if necessary in order to produce 3.0 volts of d-c at R129
and L103 with —4.0 volis of i-f bias at the junction of R118,
R146 and C120.

44.5 mc. ' 14 . - . T107
45.5 mc. ... T106
43.0 mc. e T105
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RCA Victor (continued)

Set the VHF signal generator to the following frequency
and adjust the picture i-f trap for minimum d-c output at
RI29, L103. Use sufficient signal input to produce 3.0 volts
of d-c on the meter when the adjustment is made.

4725 me. .. ... ... .. . L102

properly adjusted.)

SWEEP ALIGNMENT OF PICTURE I-F.—

To align the mixer plate circuit, connect the sweep gener-
ator to the mixer grid test point TP2, in series with a 1500
mmf. ceramic capacitor. Use the shortest leads possible, with
not more than one inch of unshielded lead at the end of the
sweep cable. Connect the sweep ground lead to the top of
the tuner.

Set the channel selector switch to channel 4.

Clip a 330 ohm resistor between pin 1 of V107 and ground.

Preset C116 to minimum capacity.

Adjust the bias box potentiometer to obtain —4.0 volts of
bias as measured by a "VoltOhmyst” at the junction of R118,
R146 and C120.

Connect a 180 ohm composition resistor from pin 5 of V105
to pin 6 of V105. Connect the oscilloscope diode probe to pin
$ of V105 and to ground.

Couple the signal generator loosely to the diode probe in
order to obtain markers.

For Models Without Suffix '"U"

Adjust T! (top) and T104 (top) for maximum gain and with
45.75 mc. at 75% of maximum response.

Set the sweep output to give 0.3 to 0.5 volt peak-to-peak on
the oscilloscope when making the final touch on the above
adjustment.

Adjust C116 until 42.5 mc. is at 70% response with respect
to the low frequency shoulder of the curve as shown in Figure
9. Maximum allowable tilt is 20%.

Disconnect the diode probe, the 180 ohm and the 330 ohm
resistors,

Connect the oscilloscope to the junction of R129 and L103.

Leave the sweep generator connected to the mixer grid test
point TP2 with the shortest leads possible.

Adjust the output of the sweep generator to obtain 3.0 to
5.0 volts peak-to-peak on the oscilloscope.

Couple the signal generator loosely to the grid of the first
pix i-f amplifier. Adjust the output of the signal generator to
produce small markers on the response curve.

4575'MC

To% +5% RS
4575 MC
508
e
Figure 9— Figure 10—
KRK22D Overall I-F
T! and T104 Response
Response with KRK22D

Retouch T10S, T106 and T107 to obtain the response shown
in Figure 10.

Increase sweep output ten times and check attenuation at
41.25 mc. Adjust T105 and T107 to set 41.25 mc. between 25
and 35 times down with curve as shown in Figure 10.

Move the sweep generator to the antenna terminals. Con-

nect —3.0 volts bias to pin 5 of V103. Adjust T106 and T107.

slightly to correct for any overall tilt while switching from
channel to channel.

Instructions Applicable to "U" Models

Adjust T2 (top) and T104 (top) for maximum gain and
with 45.75 mc. at 75% of maximum response.

Set the sweep output to give 0.3 to 0.5 volt peak-to-peak
on the oscilloscope when making the final touch on the above
adjustment.

ALIGNMENT PROCEDURE

21-S-501 to 21-S-537 incl.
21-5-501U to 21-S-537U incl.

Adjust C116 until 42.5 mc. is at 70% response with respect
to the low frequency shoulder of the curve as shown in
Figure 11. Maximum allowable tilt is 20%.

Disconnect the diode probe, the 180 ohm and the 330 ohm
resistors.

4578MC 42.5MC 4578 MC
g amc 75% £ 5% sgMe
4573 MC
42.5mC %
0%,
Figure 11— Figure 12— Figure 13—
KRK30 Overall KRK30

T2 and T104 I-F Response L9 and C308
Response with KRK30 I-F Response

Connect the oscilloscope to the junction of R129 and L103.

Leave the sweep generator connected to the mixer grid test
point TP2 with the shortest leads possible.

Adjust the output of the sweep generator to obtain 3.0 to
0.5 volts peak-to-peak on the oscilloscope.

Couple the signal generator loosely to the grid of the first
pix i-f amplifier. Adjust the output of the signal generator to
produce small markers on the response curve.

Retouch T105, T106 and T!07 to obtain the response shown
in Figure 12.

Increase sweep output ten times and check attenuation at
41.25 mc. Adjust T105 and T107 to set 41.25 mc. between 30
and 40 times down with curve as shown in Figure 12.

To align the I-F amplifier circuit of the KRK30, connect the
VHF sweep generator to the front terminal of the 1N82 crystal
holder in series with a 1000 ohm resistor and a 1500 mmf.
ceramic capacitor. Use the shortest leads possible, grounding
the sweep ground lead to the tuner case.

To do this, remove the crystal cover and connect the re-
sistor, after insulating the lead with tubing, to the crystal
front terminal.

Set the UHF CHANGEOVER switch to the UHF position, and
the UHF TUNING between channels 68 and 69 at 800 mc.

Connect a 180 ohm composition resistor and a 1500 mmf.
capacitor in series between test point TP3 and ground with
the capacitor connected to TP3 and the resistor to ground.

Connect the oscilloscope diode probe to the junction between
the resistor and capacitor.

Couple the VHF signal generator loosely to the diode probe
in order to obtain markers.

Connect the potentiometer arm of the second bias supply
to the AGC terminal on the tuner and ground the battery
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce ——3.0 volts of bias, as measured by the
“VoltOhmyst” at the AGC terminal on the tuner.

Set the sweep generator to produce 0.5 volt or less peak-to-
peak on the oscilloscope.

Adjust C308, on the UHF section, and L9, on the VHF sec-

tion, of the tuner for maximum gain with 45.75 mec. and 42.5
mc. markers as shown in figure 13.

If necessary adjust L27 to place the 45.75 mc. marker at
the peak of the curve. Adjust L43 for minimum tilt of the curve
as shown in figure 13.

Remove the resistor, capacitor and diode probe from TP3
and connect the oscilloscope to the junction of R129 and L103.
Use 3.0v peak-to-peak on the oscilloscope.

Connect the VHF sweep generator to the antenna ter-
minals. Keep the AGC bias at —3.0 V and the I-F bias at
—4.0 volis,

Couple the signal generator loosely to the grid of the first
picture I-F ambplifier.

Switch through all VHF channels and check for proper
curve shape as in figure 12. Retouch T106 and T107 slightly
to correct for any overall tilt that is essentially the same on
all channels.

Disconnect the VHF sweep generator and connect the UHF
sweep generator to the antenna terminals. Check on all UHF
channels for proper wave shape as shown in figure 12, re-
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21.S-501U to 21-S-537U incl.

21-S-501 to 21-S-537 incl.

touching C308 and L9 if necessary to correct any overall tilt.

Do not retouch T2, T104, T105, T106 or T107.

Remove the sweep and marker generators and the bias
supplies.

RATIO DETECTOR ALIGNMENT.—Set the signal gen-
erator at 4.5 mc. and connect it to the first video amplifier
grid, pin 7 of V108A, in series with a .01 mid. capacitor.

As an alternate source of signal, the RCA WR39B or
WR39C calibrator may be employed. In such a case, con-
nect the calibrator to the grid of the third pix i-f amplifier,
pin 1 of V107.

Set the frequency of the calibrator to 45.75 mc. {pix carrier)
and. modulate with 4.5 mc. crystal. The 4.5 mc. signal
will be picked off at pin 9 of VI08A and amplified through
the sound i-f amplifier.

Connect the "VoltOhmyst” to pin 7 of V102,

Tune the ratio detector primary, T102 top core for maximum
d-c output on the "VoltOhmyst.” (Peak with core at end of
coil away from chassis.) Adjust the signal level irom the
signal generator for 5 volts on the "VoltOhmyst” when
finally peaked. This is approximately the operating level of
the ratio detector for average signals.

Connect the "VoltOhmyst’” to the junction of R104 and C107.

Tune the ratio detector secondary T102 bottom core for zero
d-c on the "VoltOhmyst.” (Adjust with core at chassis end
of coil.)

Repeat adjustments of T102 top for maximum d-c at pin 7
of V102 and T102 bottom for zero d-c at the junction of R104
and C107. Make the final adjustments with the signal input
level adjusted to produce 5 volts d-c on the “VoltOhmyst” at
pin 7 of V102.

SOUND TAKRE-OFF ALIGNMENT.—Connect the signal
generator to the first video amplifier grid, pin 7 of VI08A.

As an alternate source of signal, the RCA WR39B or
WR39C calibrator may be employed as above.

Connect the "VoltOhmyst” to pin 7 of V102.

Tune the TI0l top core for maximum d-c on the "Volt-
Ohmyst.” (Peak with core at chassis end of coil.)

The output from the signal generator should be set to
produce approximately 5 volts on the "VoltOhmyst” when
the final touches on the above adjustment are made.

{Alternate Method for Ratio Detector and
Sound I-F Alignment}

Set the signal generator at 4.5 mc. and connect it to the
first video amplifier grid, pin 7 of V108A in series with a .01
mid. capacitor.

Connect the " VoltOhmyst" to pin 7 of V102.

Tune the ratio detector secondary T102 bottom core for
maximum d-c on the "VoltOhmyst.” (Peak with core at chassis
end of coil.)

Tune the ratio detector primary, T102 top core for maximum
d-c output on the “"VoltOhmyst.” (Peak with core at end of
coil away from chassis.) Adjust the signal level from the
signal generator for § volts on the "VoltOhmyst” when finally
peaked, when making the cbove adjustments.

Tune the T101 (top) core for maximum d-c on the "Volt-
Ohmyst.” (Peak with core at chassis end of coil.)

The output from the signal generator should be set to
produce approximately 5 volts on the "VoltOhmyst” when
the final touches on the T10l adjustment are made.

Connect the "VoltOhmyst to the junction of R104 and C107.

Tune TI102 bottom for zero d-c at the junction of R104
and C107. (Make adjustment with core at chassis end of coil.)

4.5 MC. TRAP ADJUSTMENT.—Connect the signal gen-
erator in series with a 1500 mm{. capacitor to pin 7 of V108A.
Set the generator to 4.5 mc. and modulate it 30% with 400
cycles. Set the output to approximately 0.5 volt.

Short the third pix i-f grid to ground, pin 1, V107, to prevent
noise from masking the output indication.

Connect the crystal diode probe of an oscilloscope to the
plate of the video output, pin 6 of VI09A.

Adjust the core of L109 for minimum output on the oscillo-
scope. {Make adjustment with core at chassis end of coil.)

Remove the short from pin 1, V107 to ground.

As an alternate method, this step may be omitted at this
point in the alignment procedure and the adjustment made
“on the air” after the alignment is completed.

If this is done, tune in a station and observe the picture on
the kinescope. If no 4.5 mc. beat is present in the picture,
when the fine tuning control is set for proper oscillator-fre-

ARLIGNMENT PROCEDURE

RCA Victor (continued)

quency, then L109 requires no adjustment. If a 4.5 mc. beat is
present, turn the fine tuning control slightly clockwise so as
to exaggerate the beat and then adjust L109 for minimum
beat.

AGC CONTROL ADJUSTMENT.—Disconnect all test equip-
ment except the oscilloscope which should be connected to
pin 6 of VI09A.

Connect an antenna to the receiver antenna terminals.

Turn the AGC control fully counter-clockwise.

Tune in a strong signal and adjust the oscilloscope to see
the video waveform.

Turn the AGC contro! clockwise until the tips of sync begin
to be compressed, then counter-clockwise until no compres-
sion is obtained.

HORIZONTAL OSCILLATOR AND OUTPUT ALIGNMENT.
—Normally the alignment of the horizontal oscillator is not
considered to be a part of the alignment procedure, but since
the oscillator waveform adjustment may require the use of an
oscilloscope, it can not be done conveniently in the field.
The wavelorm adjustment is made at the factory and nor-
mally should not require readjustment in the field. However,
the waveform adjustment should be checked whenever the
receiver is aligned.

Turn the horizontal drive trimmer C171 fully clockwise
then counter-clockwise one full turn. Set the stud of the
width coil L111 flush with the inside rear edge of the chassis.

Place a jumper across the terminals of the sine wave coil
L121 and adjust the horizontal ({requency) control until the
picture pulls into sync. Remove the short across the sine
wave coil.

Connect the low capacity probe of an oscilloscope to
the junction of L120, L121 and R189. Turn the horizontal
({frequency) control clockwise until the picture falls out of
sync, then counter-clockwise until the picture just pulls into
sync. The pattern on the oscilloscope should be as shown
in Figure 23. Adjust the sine wave adjustment core Li21
until the two peaks are at the same height. During this adjust-
ment, the picture must be kept in sync by readjusting the
hcrizontal {frequency) control if necessary.

VY QY

INCORRECT

e

Figure 23—Horizontal Oscillator Waveforms

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 may occur. On the other hand, if
the broad peak is higher than the sharp peak, the oscillator
is overstabilized, the pull-in range becomes inadequate and
the broad peak can cause double triggering of the oscillator
when the hold control approaches the clockwise position.

Remove the oscilloscope upon completion of this adjust-
ment.

Horizontal Drive Adjustment (for correct locking range).
Turn the horizontal ({frequency) control until the picture falls
out of sync with the diagonal lines sloping down to the right.
Slowly turn the horizontal control counter-clockwise and note
the number of diagonal bars obtained just before the picture
pulls into sync.

Pull-in should occur with one and one-hall to three bars
present.

With the horizontal control set at the pull-in point, adjust
the horizontal drive trimmer C171 counter-clockwise for a
bright vertical line in the center of the picture. Turn the
trimmer clockwise until the line just disappears.

Set the brightness control to maximum and adjust the
width control so the picture fills the mask. Return the bright-
ness control to normal and readjust the horizontal drive
trimmer as above.

The picture should pull into sync with one und one-half
to three bars present, remain in sync for approximately two
full turns counter-clockwise from pull-in, and fall out of sync
with between 2 and 5 bars present before interrupted oscil-
lation (motorboating) occurs.
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RCA Victor CIRCUIT SCHEMATIC DIAGRAM KCS88], KCS88K, KCS88L, KCS88M or KCS88VA
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RCA Victor 21-S-501U to 21-S-537U incl.
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RCA Victor (continued)

CHASS TOP VIEW

21-S-501 to 21-S-537 incl.
21-S-501U to 21-S-537U incl.
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RAYTHEON MANUFACTURING COMPANY

17T18 and 21T19 CHASSIS

(See list of models on next page, over.)
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RAYTHEON 17'|l'18. 21T19 TELEVISION SCHEMATIC DIAGRAM
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\GE READINGS TAKEN WITH A V.T.V.M., LINE VOLTAGE
5V. AC AND THE ANTENNA SHORTED TO CHASSIS.
o __tlgo ___,

Raytheon Chassis 17T 18 and 21T19

NOTE: COIL RESISTANCE READINGS NEAR COILS AND TRANSFORMERS WERE TAKEN WITH

AN OHMMETER DIRECTLY ACROSS COIL BEING MEASURED EXCEPT THOSE INDICATED
BY AN ASTERISK (*), ONE LEAD WAS DISCONNECTED. COILS SHOWN
WITHOUT A READING HAVE A RESISTANCE OF LESS THAN ONE OHM.

"l

+245V

ov

D to6.5v

AUDY
DET 8 AMP

: 7 RIOS - oge

i Sa i 680 l 10K

: i €105 500V
i 10

' I et o 1%

i i 1

(=1 | | eBNe :

233V

~ TIOL
auoio outPut |85
cloe
.OIMF
600V
RI09
A 470K =

PM
SPEAKER

4
CABINET

0B

(&4
5000
500v Hoov

DETECTOR & AGC

e o e e e e e o ————— e — — — — —— — — o ———— ——— i —— — — e —

WAVE FORMS WERE TAKEN WITH A TRANSMITTED SIGNAL AND PICTURE IN SYNC AT ALL TIMES.
THE WAVE FORMS AND PEAK TO PEAK VOLTAGE READINGS MAY VARY WITH STRENGTH OF SIGNAL,
PICTURE INFORMATION BEING TRANSMITTED, ANO ADJUSTMENT OF VARIOUS CONTROLS. VS DENOTES

PEAK TO PEAK VOLTAGE READINGS WILL VARY WITH SIGNAL.

e
"B‘ ;OOV 8
g22) 010245V
Bezo 100K 2642100
00K
BRIGHTNESS [—C' '
= = > Ul
12 L]
‘ 2
<5 ov
R222
c225 Y000
.022MF _[
De2M! c227 $hees

TE
NOT INCLUDED
IN ALL SETS

= MAY VARY
FROM 75010910

NOTE:

V-5
1THP4
or
2tYP4
PICTURE TUBE

L602
8 UH

Capacitor C608 should be 470 mmf and a 80-480
mmf trimmer is connected in parallel with C608.

R R R
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Chassis 17T18 and 21T19

Raytheon Manufacturing Company (continued)

PRE-ALIGNMENT PRECAUTIONS

1. If sweep generator does not have a balanced output, as close to test point as possible.
connect a 150 ohm resistor in series with the ground
lead and 150 ohms minus the internal resistance of 3.

the generator in series with the hot lead.

Connect signal generator through a 1000 mmf
capacitor.

When aligning the IF Amplifier be sure tuner is set
to channel 10.

2. Connect a 1000 mmf capacitor across scope term- 4,
inals and a 10K ohm resistor in series with hot lead

VIDEO IF ALIGNMENT

Signal Sweep Signal
Step | Generator | Generator Input Output Remarks Adjust Response
No. | Freq. (me.) [ Freq (mc.) Point Point
; Scope at IF Connect short T200 pri. (top) = =
1 %Zg 25 ofP '\';_58 A detector between pin T200 sec. (bot.) ]\/\
) output 5 and 6 of V-4 Coupling rod
2 Markers should fall 10%, down. If response curve is not as shown, readjust coupling rod (bottom T200)
for proper bandwidth and T200 primary and secondary for flat response and maximum gain.
Remove short,
3 21.3 Converter V'lr:‘\i’:Asaf Adjust generator L202B Maximum
: grid of V.6A | for output of approx. | (bottom core) reading
2 volts DC on VTVM
VTVM at Adjust generator .
4 26,5 S Converter Pin 8 for output of approx. L202A Maximum
grid of V-6A | 2 volts DC on VIVM | (top core) reading
VTYM at Adjust generator .
5 213 —_— Conv.erfer Pin 8 for output of approx. L2028 Maximum
e of V-6A | 2 volts DC on VTVM | (bottom core] OEEIETE]
c VTVM at Adjust generator Maxi
6 240 _— onv%rfer Pin 8 for output of approx. L200 ax:’rpum
gri of V-6A 2 volts DC on YTYM reading
VTYM at Adjust generator :
v 25.0 _— Con\rriedrfer Pin 8 for output of approx. L1 Max:ir!\um
J of V-6A | 2 volts DC on VTVM reading
8 25 Conv.erfer Sc;if:esaf L11 Rock for flat
grid of V-6A response
Markers should be
23.8 c t Scope at 50% down and re- Check
9 2.6 25 °"v% Gr Pin 8 sponse curve should point @0 =
65 gn of V-6A be as shown. If not, only
repeat alignment

Picture IF frequency 26.75 MC — Sound IF frequency 22.25MC.
NOTE: A very short lead from the generator must be used to prevent regeneration.

SOUND IF ALIGNMENT

Reduce signal strength at antenna terminals by use

Sound Alignment can be performed without test equip- 5.
of an attenuator or similar device until a "hiss" ac-

ment and without removing the picture tube from the

chassis.

1.
2,

3.

Tune in a TV station and adjust fine tuning until
sound bars just appear.

Turn T201 primary (furthest from chassis pan} slug
all the way out (counter-clockwise).

Turn same T201 slug in (clockwise) until the horizon-
tal scanning lines are smooth and continuous.
Readjust fine tuning for best picture with adequate
sound.

companies the sound.

Adjust sound pick-off transformer (T201 secondary),
interstage transformer (T100), quadrature coil (L-
100) and buzz control (R102) for maximum clear
sound and minimum buz.

If "hiss” disappears during step 3, further reduce
signal strength.
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picture tube.

Sibvertone

Sears, Roebuck & Co. Chassis 528.271,
528.292, 528.300, and 528.303

Chassis 528. — Chassis 528.—
271, -1, -2,] 292, -1, Television Receiver Cabinet 300, -1, 303, -1
271.3, -4 | 292.2, -3 300-2, -3
Catalog Number Description Catalog Number
Console, Mahogany with Doors 4150E
Console, Mople with Doors 4155€
Console, Limed QOak with Doors 4153E
4125 4133 Console, Mahogany, Open Face 4140E
4135 Console, Limed Oak, Open Face
4127C Console, Maroon Leatherette 4127D
4129A Console, Marlite Mahogany 41298
41358 Console, Masonite, Limed Oak
4108A 41188 Table Model, Mahogany 4118C
Table Model, Limed Oak 4119A
Table Model, Maroon Leath. 41138
4113A Table Model, Red Leath.
3104A Table Model, Black Leath. 4112
3102X 312X Table Model, Brown Leath.
4108 Table Model, Marlite Mahog.
Table Model, Masonite Mahog. 5113

Circuit diagram on the next two pages; alignment on the page following the circuit.

All chassis except 528.271, 271-1, 271-2, 271-3, 271-4, 303 and 303-1
528.271, 271-1, 271-2, 271-3 and 271-4 contain a 17BP4, 17" glass tube, while chassis 528.303 and 303-1 contain a 21WP4, 20-5/8” glass

CHANNEL
SELECTOR

contain a 21ZP4, 21" glass picture tube. Chassis

HORIZ. HOLD VOLUME

\ BRIGHTNESS. HEIGHT ON/'O'F CONTROL
FINE TUNING VERTINOLD) CONTRAST
AT,
\ﬁ LI:EANIVV\ ” ” “/ —
1 fl VI, 6AUG - SOUND I.E
!-";N::_J V2,6T8-RATIO DET.A iST AUDIO
@ NS V3,6W6- AUDIO OUTPUT
me2 _/Q gt
CRYSTAL- LIS V4,6CB6-IST ILF.
@ V5, 6C86-2NDLF
L2084 ] Lo = V6,8C86-3RDI.F
@ Ll 72 p V7.6C86 4TH LF
S -
" P : V8,6CL6-VIDEO AMP.
Top (o] @ @ ST S V9, 12AUT- SYNC. SEPERATOR
rora rron Q V10,6C4- VERT. DSC.
! ~dl o @ @ Vi1, 6AH4- VERT. OUTPUT
T
TOP & POTTOM = @ 10 VI2,6AU6-A.G.C.
1or 8" 20TTo8 m = VI3, BALS - PHASE DETECTOR
(2] @ ; D V14, 6SN7/GT- HORIZ. OSC.
Tor & SoTToM (ve) @ @ VI8,6B06- HORIZ. OUTPUT
——
[o]] —e VI6,IB3/GT- HIGH VDLT. RECTIFIER
u— 4~
100 @ VI7,6AX4-DIODE DAMPER
D @ vie| (V14 @ VI8, 5U4G- LOW VOLT. RECTIFIER
oS C °
80TTom VIS, PIGTURE TUBE
7 TR B V20,674 OR 6AF4 - UNF. 0SC.
L8
80TTOM —a Fuse V21, 6UB - VHF. 0SC. 8 MIXER
N \ iy V22,8827, R.F AMP
(Le) / mz. (LIO)
PICTURE HORIZ.
TUBE LINEARITY
(Li2)

Fig. 2.

Top View — All chassis except 528.300, 300-1, 300-2 and 300-3
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Sears, Roebuck & Co. Chassis 528.271,

TSULATED LERD ~

Floarwg Sheio

[ ———

-
[}
STANDARD COIL L
82 CHANNEL 1
ALL PURPOSE TUNER 1

Miree Too8

|
L
e
0
o

!
‘ )
A ]
/ Grouwo (am‘,,;,.,. e 0 L
: NEATER e son no:'m@ -D:()-(
[ =3

- -— g e -—

528.292, 528.300, 528.303

Fig. 7. Test Equipment Connections me "
¥ .
- o~ Fe====
N . m:‘g LF
‘ [
EXPANDED ‘ EXPANDE]
0%

‘azy 4285

a728 875 432 Y .8
ADJ.SOUND TRAP  VIDED TA(BOT) L20MTOP)  T3(BOT) S0UND 1 £
Te(ToP) LE TS(BOT) 1L2(BOT) TS(EOT) TS(TOP)

Fig. 6 41 Mc LF. Response

1. RESISTANCE ARE SHOWN IN ORMS K11000, ME6.41,600,00C

2. CAPACITANCE VALUES ARE WFD UNLESS OTHERWISE NOTED.

3. RESISTANCE /ZLUES SHOWN ARE WITH PART DISCONNECTEC
FORM CIACUIT. ALL REFSTORS /2 WATT UNLESS OTHER -
WISE NOTED.

4. VCLTAGES READ WITH E_ECTRONIC VOLTMETER, ANTENNA
TERMINALS SHORTED, TUNER ON UNUSEQ CMANNEL .
:ovmusv Ano nnuuna AT MINIWUM, - 4.5 VOLTS BiaS
ON ABZ. C-24, OTHER CONTROLS AT NORMAL ,
LINE vouu: F VoL,

S.ALL WAVE FORMS WEASURED WITH A STRONG SIGNAL INPUT
AND WITH CONTRAST SET TO $IVE NORMAL PICTURE .
AGC. LINE OPERATING NORMALLY.

# VERTICAL INTEGRATOR NETWORK.
{TMr-1om

o=

- - e - oy
2% 6.2 s LESEND FOR COILS

—’.—‘\AA'I"\MI'WVI‘I— WOUND ON RESISTORS.
1 ! g

U
LOW VOLT. RECTIFIER
Yeu oW

xe2 ve
100 12AU7
SYNC. SEP
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v2
8T8

RATIO DET. & IST AUDtO

1.8 WEG

Sears, Roebuck & Co.

v3

W6
AUDIO DUTPUT

Chassis 528,271, 528.292, 528.300, 528.303

ABOUT 10X ANPUTITUDE OF V8
GRID AT MAXINUM CONTRAST.

265V vIi9®
\
Ls \\ PIX. TUBE
§ 47-25MC s 14 4.5MC TRAP
TOoP 3RD ILF Y6 ;50:"'2"'
LX
y Ve 0770w v7 aTHLE ve
B 6CB6 ———— 6CB6 482 uC \ 6CL6
3RDLE i30v. | ] 4THLE 130V, 8o0TTOM N
7 12 ] \,
i3 t ro? LY
) ' | <R30 149 UM
20 RED 8 WHT
7 6!, t
=1 ]
2 e
R28 D 1 i
150 C25 T.004
X 001 R29 0502'7
100
» i ] | _M
)
s
-
VIO Vil ¥
6C4a > R70
VERY, 0SC 6AH4 JOIK,
VERT. OUTPUT
RE8
18O %
RBs R97
i R A=
—€ |MEQ- STOP ox
C‘!] P HEIGHT Re9 car i
I 33 RN
L T Xcas Tay
vié Im‘ 47K
183 =
HIGH VOLT.
RECTIFIER
HORIZ. OUTPUT A "
b |
L 2
x
L
HORIZ. YORE wIir
B 6AX4
DAMPER L
R96
Liz oK
ce3 H womiz
oar !
200y, e,
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Sears, Roebuck & Co.

Chassis 528.271, 528.292, 528.300, 528.303, continued.

TELEVISION ALIGNMENT PROCEDURE
PRELIMINARY

Alignment is an exacting procedure and should be undertaken only when necessary. The following equipment is required for alignment work.

1. Signal gemerator, with an output of at least 1 volt maximum. Crystal controlled or calibrated markers for the sound (41.25 Mc)

and picture (45.75 Mc) IF carriers are required in addition to the following variable frequencies.

4.5 Mc Intercarrier Sound IF
41.25 Mc¢ Sound IF Trap (T-3, top)
429 Mc Ist & 3rd LF. (T-3, bottom; T-5 bottom)
44.1 Mc Converter and LF. input (L-2 bottom; L204 Top)
45.2 Mc 2nd & 4th 1L.F. (T-4 bottom; T-6 bottom)
47.25 Mc Adjacent Sound Trap (T4 Top)
2. Electronic voltmeter (VITVM)
3. R.F. sweep generator with a frequency range of 40 to 220 Mc¢ with a sweep width of at least 10 Mc, having an adjustable output of
at least 0.1 volts.
4.

VIDEO IF ALIGNMENT

Cathode ray oscilloscope, preferably with a wide band vertical amplifier and an input calibrating source.

Signal Generator Output
Step Fr y C t to Indicat C t to Adjust Remarks
Floating
1 429 Mc shield on VTVM Junction of T3 Bottom for
mixer R32 and L7 maximum reading
tube, V-21
2 42.9 Mc Same Same Same TS Bottom for Apply —4.5 volt bias 1o AGC
maximum reading line, —side to C-42, + side 1o
3 45.2 Mc Same Same Same T4 Bottom for chassis. Short antenna terminals,
maximum readin set channel selector to unused
4 45.2 Mc Same Same Same T6 Bottom for channel free of h'g."nm"s. o'i
maximum reading other mtel;feret_\cc. Adlt;st ;;gn;
generator to give reading a
B il bl Same Same Same . T3 Top foé.n proximately 2.5 volts on VIVM.
minimumareacy On all "maximum” adjustments
6 47.25 Mc Same Same Same T4 Top for_ reduce generator output so that
minimum reading VTVM reading does not exceed
7 42.9 Mc¢ Same Same Same T3 Bottom for 2.5 volts. On minimum adjust-
maximum_readin ments increase generator output
8 45.2 Mc Same Same Same T4 Bottom for to provide definite dip on meter.
maximum reading
9 44.1 Mc Same Same Same L2 Bottwm for
maximum readin
10 44.1 Mc Same Same Same L204 Top for
maximum reading
Sweep 44 Mc, Vertical terminals | T6 for 45.75 Mc¢ Whe .
10 Mc Sweep, to junction of 509, position. L2 not :“mmfol;“;;" (:m:;:,::
11 Marker to See Oscil- R32 and 17. for correct tilt. imately .3 volts D.C. at defector load
fregs. in Fig. 7 loscope Horizontal See Fig. 4 for resistor) to avoid overload and
Fig. 6 terminaéseto correct wave form | 4.0 o0 o (CHEENED GIRD:
sweep Gen.
SOUND ALIGNMENT
Signal Generator Output
Step Frequency C. t to Indicat: C to Adjust Remarks
Junction L1 Bottom for .
i 4.5 Mc¢ of VIVM See Note 1 maximum reading, S_'gnal generator output below .1
R32 and L7 T1 Bottom for volts, VTVM on low range (0-3
) maximum reading volts).
2 4.5 Mc Same Same Junction of T1 Top for zero
R4 and C7 (mid-scale)
3 4.5 Mc Junction of Same See Note 1 Ls for This adjusts the 4.5 Mc sound
C29 and R40 minimum reading trap. For field adjustment see
Note 2.
NOTE 1.

the junction of the two resistors and the positive lead to junction of R4 and C7.

NOTE 2.

Connect two 100K ohm matched resistors in series between Pin 2 of V2 (6T8) and ground. Connect negative lead of VITVM to

As a field adjustment, the 4.5 Mc trap (L5) may be set on a signal by adjusting L5 for a minimum amount of graininess in the

picture. This interference can be described as a moving, shadowy, bead-like appearance in the picture which is caused by a break-
up at extremely close intervals of the horizontal lines. This is most easily seen in the neutral grey shades in the raster.
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Sentinel

SENTINEL RADIO CORPORATION

(Material below and continued on the next five pages)
(e |

MODELS

1U-701 1U-755
1U-711 1U-758
1U-714 1U-762
1U-721 1U-765
1U-724 1U-768
1U-752 1U-791

I |

WHEN REPLACING PICTURE TUBE ALWAYS HAVE FACE OF TUBE TIGHT AGAINST RUBBER STOPS

ADJUSTMENT PROCEDURE FOR DEFLECTION

YOKE, ION TRAP, HORIZONTAL AND

VERTICAL CENTERING, CORNER SHADOW, AND PICTURE TUBE ALIGNMENT.

SOME 21" MODELS USE ELECTRO-MAGNETIC FO-
CUS PICTURE TUBES. ADJUST FOCUS BY TURNING
FOCUS STEM FOR BEST DEFINITION.

CORNER SHADOW, VERTICAL

AND HORIZONTAL CENTERING— '
Adjust the Centering Tab, part of the focus l
magnet assembly, so that pattern is cen-
tered both Horizontally and Vertically,
Additional centering can be obtained by
loosening the 2 wing nuts and moving the
complete focus magnet assembly.
Always re-adjust the ion trap
if focus magnet assembly has
been moved.

REPOSITIONING LOOSE
OR REPLACED PICTURE TUBE

This rubber gasket around edge of Deflection Yoke
mounting bracket supports the picture tube. [t
should always be pressing very firmly against the
bell of the tube, otherwise the picture tube may
move and cause corner shadow or shifting of
pattern on screen,

To position loosen the Deflection Yoke
mounting screw "A" and 2 wing nuts "B"
and the 4 screws "“C". Push the complete
Bracket Assembly forward so that the rub-
ber gasket fits snugly around bell of picture
tube. Tighten the 4 screws "C" firmly, IF
the forego.ng procedures have been fol-
lowed correct'y the picture tube should now
be held firmly in place. Gently push the
deflection yoke forward and tighten the 2
wing nuts “B". Before tightening screw "A"
make sure that pattern is not tilted,

Adijust the two centering rings located on the back of

STRAIGHTENING
TILTED PATTERN

VERTICAL AND
HORIZONTAL CENTERING \
F\

the Deflection Yoke assembly so that pattern is centered

both horizontally and vertically.

If Pattern is tilted on screen, ad-
just Deflection Yoke position by—

1. Loosen yoke.locking screw {A).

2. Straighten pattern on screen
by sliding locking screw to
right or left.

3. Lock yoke in proper position

by firmly tightening screw.

ELIMINATING SEMI-CIRCULAR
CORNER SHADOW OF

THE INTENSITY OF RASTER IS DECREASED.

ION TRAP ASSEMBLY

Maximum brightness will be determined by the position of the

2. Adjust the ION TRAP ASSEMBLY for maximum brightness
by sliding back and forth and rotating to right or left.

‘3. Reduce BRIGHTNESS with BRIGHTNESS CONTROL and
repeat adjustment of ION TRAP for best positioning.

Cavution: IfF A SEMI-CIRCULAR SHADOW AROUND CORNER
OF PICTURE OR PATTERN IS OBTAINED, DO NOT ELIMINATE

PATTERN OR PICTURE /
Use same procedure as listed above on horizontal and
yertical centering.
§ ION TRAP ASSEMBLY:
Caution: DO NOT USE ION TRAP TO ELIMINATE \ N .
CORNER SHADOW OF PATTERN IF BY SO DOING I :f:l‘,::; {,’,’?;,?,:‘[{j‘:j‘;,gf TROL on front of chawsiv tor

WITH ION TRAP, IF BY SO DOING THE INTENSITY OF THE
PATTERN IS DECREASED.
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Sentinel Models 1U-701, 1U-711, etc. (Continued)

o+

RATIO DETECTOR AND SOUND I-F ALIGNMENT

In most cases only the secondary of the ratio detector coil
will require adjustment. This can be done simply by ad-
justing the top adjustment screw of the ratio detector for
minimum buzz with the sound carrier of a TV station. For
complete alignment use steps 1, 2, and 3 in the alignment

PICTURE

SOUND

table. FIG. 4
VHF ALIGNMENT TABLE
RATIO DETECTOR AND SOUND ALIGNMENT
.‘)’::’ c;::::;,i:f'::' Sig;:‘e.n. Connect Voltmeter to Miscellaneous Instructions Adjust
| | ln series with .00} Mfd. 4.5 MC. In series with 47,000 ohm res. across | Maintain reading on 10 volt scale | T-15 [top) and T-
Cond. to junction of C-66 a 10 Mfd. cond. See fig. 6 contrast at maximum. 16 (bottom) for
L-15 and L-14. See fig. Remove 3rd video IF tube 6CBé. max. reading.
[3 | See fig. 5& 6
2 In series with .001 Mfd. 45 MC. In scries with 47,000 ohm res. to | Maintain reading on 10 volt scale | T-16 (top) for
Cornd. to junction of junction of R-60 and C-69 contrast at maximum, zero reading.
L-15 and L-16. See fig. See fig. & Remove 3rd video IF tube 6CB6. See fig. 5
6
3 | In series with .001 Mfd. 45 MC. In series with 47,000 ohm res. across Maintain reading on T-14 (top} for
Cond. to cathode of C-66 a 10 Mfd. cond. See fig. 6 low volt scale. minimum reading.
picture tube yellow Remove 3rd video IF tube 4CB6. See fig. 5
lead. See fig. 4
NOTE 1: For minimum buzx always adjust T-16 (top) with the sound carrier of a TV station.
NOTE 2: Alternate 4.5 MC. trap alignment: Adjust T-14 [top) for minimum 4.5 MC. beat on picture with a strong station signal.
PICTURE I-F ALIGNMENT
Step Connect Signal Sig. Gen. Connect Voltmeter to Miscellaneous Instructions Adjust
No. Generator to Freq.
4 Ungrounded converter 44.0 MC. In series with 47,000 ohm res. to | Tuner on channel 3, 3 volts bias T-13 (top) for
tube (6U8) shield junction of R.46 and L-16. See fig. 6 | across C-49 positive side to | maximum reading.
ground. Locality switch in strong See fig. 5
position. See fig. & i
5 Ungrounded converter 43.2 MC. Ir series with 47,000 ohm res. to { Tuner on channel 3, 3 volts bias i T-12 (top) for
tube (6U8) shield ! junction of R-46 and L-16. See fig. 6 | across C-49 positive side to : maximum reading.
ground. Locality switch in strong See fig. 5
position. See fig. &
6 Ungrounded converter | 41.25 MC. | in series with 47,000 ohm res. to | Tuner on channel 3, 3 volts bias | T-12 (bottom) for
tube (6U8) shield junction of R-46 and L-16. See fig. 6 | across C-49 positive side to | minimum reading.
ground. Locality switch in strong See fig. 6
position. See fig. 6
Repeat Steps 5 & 6
7 Ungrounded converter 45.4 MC. In series with 47,000 ohm res. to | Tuner on channel 3, 3 volts bias T-11 (top) for
tube (4U8) shield junction of R-46 and L-16, See fig. 6 | across C-49 positive side to | maximum reading.
ground. Locality switch in strong See fig. 5
position. Sse fig. 6
8 Ungrounded converter | 47.25 MC. | In series with 47,000 ohm res. to | Tuner on channel 3, 3 volts bias | T-11 (bottom) for
tube (6U8) shield junction of R-46 and L-16. See fig. 6 | across C-49 positive side to | minimum reading.
ground. Locality switch in strong See fig. 6
position. See fig. &
Repeat Steps 7 & 8
9 Ungrounded converter 445MC. | In series with 47,000 ohm res. to | Tuner on channel 3, 3 volts bias T-1 {top) for
tube (6U8) shield junction of R-46 and L-16. See fig.6 | across C-49 positive side to | maximum reading.
ground. Llocality switch in strong See fig. 5
position, See fig. &
NOTE: Detune T-10 by turning
slug out as far as possible.
10 Ungrounded converter | 45.75 MC. | in series with 47,000 ohm res. to | Tuner on channel 3, 3 volts bias T-10 (top) for

tube {6U8) shield

junction of R-46 and L-16. See fig. 6

across C-49 positive side to
position. See fig. &

maximum reading.
See fig. 5

NOTE 3: For visual check of IF response curve [see fig. 3) connect signal and sweep generator to ungrounded converter tube shield (6J8).
Connect oscilloscope in series with 47,000 ohm resistor to junction of R-46 and L-16.
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ANTENNA

Sentinel Models 1U-701, 1U-711, 1U-714, 1U-721, 1U-724, 1U-752, etc. (Continued)
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LOCALITY ADJUSTER SWITCH IN STRONG

SIGNAL POSITION.

CONTRAST CONTROL AT MINIMUM.

ALL REAOINGS UNLESS SPECIFIED MEASURED

WITH NO SIGNAL INPUT,

HIGH VOLTAGE READING TO 8E TAKEN ONLY

AT SECOND ANODE OF PICTURE TuBE.

ALL VOLTAGE READINGS MADE WiTH A

VACUUM TUBE VOLTMETER, wiTw REFERENCE TO GROUND.

# AC VOLTAGES
@ 320 VOLTS OC ABOVE GROUND
A VOLTAGE VARIES WITH SETTING OF CONTROLS

6CB6

lsv VIDEO I F

1B3GT

H.V. RECTIFIER

6CB6

2n0 VIDEO | F

6ALS

6W6GT

AUDIO OUTPUT

6CB6

3ep VIDEO ) F

6AU6

6SN7GT

AUDIO AMP 8

HORIZ. A.FC. CONTROL

6CU6B
OoR
6BQ6GT

HORIZ. OUTPUT

4.3 -8

6WA4GT

6CL6

VIDEQ AMP

6SN7GT
SYNG SEP 8
o PHASE SPLITTER
3

6SN7GT

HORIZ 0SC

REAR OF CHASSIS
1BOTTOM VIEW!

5046

RECTIFIER

HORIZ. DAMPER

00 NOT MEASURE VOLTAGES
ON THIS TUBE.

€106

Terminals A tc E connect to main circuit on next page.
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6CL6
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Sentinel

TRIMMER LOCATION AND ALIGNMENT CONNECTION POINTS

(Continued)

STep-a

T-13 a0 MC

atu VIOEO I.F

®

1®
-

STER-3 - suc TRAP STEP-3 Imp le(D IF
T-12 432 M
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1 T-11 48.4 MC

s'(r-s TUNER LF,

1-2 SEE NOTE 6
ADJUST FOR MINIMOM
A0 MC INTERFERENCE

UNF Aucu-(nv
SEE PAGE

su»s W B 12 RF ALIGNMENT
C-3, -4, C-12, 8 €15
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J  1u-724
1U-752

i
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FIG. 6
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Sentinel

See pages 146-147 for circuit diagram, and page 148 for alignment.

MODELS
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1U-914 1U-991
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SENTINEL RADIQ CORP,

REMOVING CABINET FROM CABINET BASE

(TABLE MODELS ONLY)

1. Remove all control knobs and cabinet back.

2. Remove antenna terminal plate from cabinet
and disconnect speaker leads.

3. Place cabinet face down on a soft clean cloth.

4. Remove ONLY the cabinet mounting screws
located under and on the outer edges of cabinet
base. DO NOT REMOVE CHASSIS MOUNTING

CABINETS

and disconnect speaker leads.

bridge.

SCREWS. Remove the 2 wood screws from the
lower rear corner support braces of cabinet.

5. Carefully guide cabinet and cabinet base to
its normal upright position. Remove cabinet by

lifting straight up.

MODELS
1U-901 1U-921
1U-911 1U-924
1U-914 1U-991

THE PROPER ADJ. ——
SCREW FOR THE
CHANNEL TUNED TO
WILL APPEAR HERE.

Provide markers as shown on curve.

X FIEL AW,

NOMINAL OVERALL I-F RESPONSE CURVE

RIOI
‘7°K @
CIO! ——
Jt VHF  R-F TUNER
Yar0
clo2
Y0
RiO2
470K RED

4. Slide chassis base out.

VIOl
6CB86
g7 PiX I-F

REMOVING CHASSIS BASE FROM CONSOLE

1. Remove all knobs and cabinet back.
2. Remove antenna terminal plate from cabinet

3. Remove the screws under guide rails of chassis
base and the one screw under center support

Vvio2
28p PIX I'F

RI52 YEL
75 son Ci3gg [0 OV PP
SEE MOTE T :"v:m
* Em
Ga0g]s
CoI0N _==2°‘°\/\/\.
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SWIO! .
o[ &
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646 68cs
Vi

L )
x o
1T T4 T
o z T ¥ =
W e e
R153 . RI54 3y
a3 25L6 a3
vioe
b4
NOTES: =
1 ALL VOLTAGES MEASURED WITH AN ELECTROMIC VOLTMETER
CONNECTED FROM SOCKET LUG TO CHASSIS, ® SEE FOOTNOTE

2.5UPPLY VOLTAGE 117 VOLTS 60 CYCLE AC
3.X-1000
4 ALL COPRCITANCE VALLES N MMF M.L ISTANCE
VALLES IN OHMS UNLESS OTHERWI
5.LUG 3 CONNECTED TO 8OOST VOLTAGE 8 LUG 3885
CONNECTED INTERNALLY.

6.Ci34 MAY BE EITHER A .047 OR .033 CONDENSER.

ALWAYS REPLACE WITH SAME VALUE CONDENSER.

7 ALWAYS USE EXACT REPLACEMENT FOR R-i152,
A 7.5 OHM FUSIBLE RESISTOR

® SOME VOUNGES ARE 8 VOLTAGES SHOWN WERE MEASURED
mm A NORMAL PICTURE ON THE PICTURE TUBE AND THE CONTRAST
IGHTNESS CONTROL SET FOR 50 VRTS I‘(IA'O P(MON
vanx(nnn)orn(rmw: TUBE, SOCKET VOLTAGE
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211 SPIOI
B ey
2|
T RS, oL
r:;- ¢ Leiszr] +(-2607]

Joe] =i
IS?B e 470K
o = RI31 7
MFD. 18K
PICTURE TUBE
Vi3
% 110 aans
I 6ama
380 PIX I-F 24amc VID. DET viosa VP
] J26AN8
s VIDEQ AMPL
L3
/e Luz < | cir K;“:"
< =L Ris = = NI
¥ ,| --- 0
S o L oo em "] |
S s
) T LI0s Sy 27K Rl
cio9 = look Nemm
‘005 9 ) L
08 L5 : 3 F i
R4 T RIGE CID cus f i R
100 1000 a%, I5 glée ‘mzs [ f
L 1 - i MEG 1
L pes BRIGHTNESS =
) ! CONTROL y
[T S YV
Izs —
T2, i
Ao e e o) PA0g
ci32a.ls B r
Fl4 RI42  +]swD 3 M= /
aTK 1000 /\/\ & :Si”f’“ 1
of ‘o
i MF‘ i - ol 7 '

j T o 047 304 g oo
LCUV‘:”Q: —?ml 10K !pE_L €5V P-p Turo. Cd = F390% 2aisy
=7 o MFB. Toos ! ol * 4 — 820k

SE |1C136 4 ‘

b tloos | =

MFD.
1408 '
cizg)- MO |
) RI4B =
2o
75K MFD.
[}
ke |
3
3
!
RI6l $ RI62
150K 100K
1 1 1
= 3 af
- cs2 |
osev) \ Iaz

100V P-p

FOCUS

It may be possible to obtain better focus with re- {
placement picture tubes, if the electronic focus
anode is connected to a point other than the 4150
volt line.

Suggested points to try are: chassis ground, 4260

volts, 4285 volts (picture tube pin 10) and 480
volt line.
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION
Sentinel Radio Corp. ALIGNMENT DATA Models 1U-901, etc. (Continued)

CAUTION: One side of the chassis is connected to the power line. Therefore, test equipment should not be connected to the
receiver unless an isolation transformer is used between the power line and the receiver. DO NOT GROUND THE
RECEIVER CHASSIS UNLESS AN ISOLATION TRANSFORMER IS USED.

The front side of the chassis as referred to below means the sids opposite the tubes.

SOUND ALIGNMENT

Connect Signal

Step Generator Signal Gen. Connect Miscellaneous Connections .
No. Through a Freq. MC. VTVYM and Instructions Adjust
.01 Capacitor
| Cathode of Pic. | 4.5 me. Across second- | Use a high input level on signal gen- [ Adjust L109 (rear slug) for minimum
ture Tube ary of output | erator. reading.
trans. T105.
2 Pin 8 of VI04. | 4.5 mc. Across second- | Set Buzx Control (RI132) to approxi- [ LI06 for maximum reading.
FM modulated | ary of output | mately 90° from clockwise stop. Set
400 c.p.s., trans. T105. the Volume Control (R135) at a low
25 ke. level.
deviation
3 Pin 8 of VI04. | 4.5 mec. Across second- | Set Buzz Control (R132) to approxi- [ LI for maximum reading keeping in-
FM modulated | ary of output | mately 90° from clockwise stop. Set | put signal at a low level (below limit-
400 c.p.s., trans. T105, the Volume Control (RI35) at a low | ing).
25 ke. level.
deviation

4 Pin 8 of VI04. Across second- | Set Burx Control (RI32) to approxi- [ LI09 {front slug) for maximum reading

4.5 me.
FM modulated | ary of output | mately 90° from clockwise stop. Set | keeping input signal at a low level.

400 c.ps., trans. T105. the Volume Control (R135} at a low
25 ke. level.
deviation
5 Pin 8 of VIO4. | 4.5 mc. Across second- | Use a high input level on signal gen- | Buzz Control (R132) for null {minimum
AM modulated | ary of output | erator. reading).
400 c.p.s. trans. T105.
6 Pin 8 of VIO4. | 4.5 mc. Across second- | Set the Volume Control {RI35) at a | Re-peak LI06 for maximum reading.
FM modulated | ary of output | low level.
400 c.ps., trans. TI05.
25 ke.
deviation

I.LF. ALIGNMENT

Connect Signal

Step Generator Signal Gen. Connect Miscellaneous Connections .

No. Through a Freq. MC. VTYM and Instructions Adijust
.0l Capacitor

| Test Point No. 24.4 me. Junction of | Connect 3 volt bias battery negative | TIOI for maximum indication on meter,
2 on Tuner RI18 and Cl13 | lead to white lead from tuner, positive | limit input to make peak less than —2
(closest to L9 and chassis. lead to chassis. volts D.C. on VIVM,
slug adjust-
ment).

2 Test Point No. 22.9 me. Junction of | Connect 3 volt bias battery negative | LI03 (rear slug) for maximum. Use
2 on Tuner Ri18 and Ci13 | lead to white lead from tuner, positive | first peak from tinnerman clip end of
{closest to L9 and chassis. lead to chassis. coil.
slug adjust-
ment).

3 Test Point No. 21.9 me. Junction of | Connect 3 volt bias batery negative | L103 (front slug) for minimum. [nput
2 on Tuner RI18 and Cl13 | lead to white lead from tuner, positive | level should be high enough to produce
(closest to L9 and chassis. lead %o chassis. at least .5 volts at null on VTVM. Use
slug adjust- first null obtained from end of coil
ment). form opposite tinnerman clip.

4 Repeat steps 2 and 3.

5 Test Point No. 25.5 me. Junction of | Connect 3 volt bias battery negative | L102 for maximum,
2 on Tuner RI18 and Cl113 | lead to white lead from tuner, positive
closest to L9 and chassis. lead to chassis.
slug adjust-
ment).

(Y Test Point No. 25.1 me. Junction of | Connect 3 volt bias battery negative | Li0I {front slug), for maximum. Use
2 on Tuner R118 and CI13 | lead to white lead from tuner, positive | first peak from tinnerman clip end of
{closest to L9 and chassis. lead to chassis. coil.
slug adjust-
ment).

7 Test Point No. 25.1 mec. Junction of | Connect a 100 ohm resistor in series | L9 {brass screw) on the Tuner for maxi-
I on Tuner RII18 and C113 | with a 1000 mm{. cap. across LIOI, mum.

(closest to C21 and chassis.

trimmer screw}.
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Sparm cuassis TYPE 23u214
THE SPARKS - WITHINGTON COMPANY - JACKSON, MICHIGAN
SPARTON Models 11T210, 12A204, 12A210, and 14A204
(Circuit diagram on pages 148-149; see page 150 for data on Standard
Tuner used in these sets.)

PICTURE
CENTERING
TAB

WING NUT - YOKE
POSITIONING (TILT)

FOCUS
CONTROL

DEFLECTION YOKE AND FOCUS
UNIT ASSEMBLY

Ion Trap and Focus
1. With brightness control set for low brilliance, move trap forward or backward and at the same
time rotate until maximum brightness of raster is obtained.
2. Readjust raster brilliance to normal.
3. Adjust focus control until best picture detail is observed over entire face of picture tube.
4. Readjust ion trap once more for maximum brilliance.
THERE MAY BE TWO LOCATIONS WHERE ION TRAP WILL PRODUCE BRILLIANCE ON CRT;
USE ONLY THE POSITION NEAR THE CRT BASE SOCKET; NEVER USE THE FORWARD POSITION
Deflection Yoke
1. The yoke must be held firmly against the flare of CRT.
2. To level picture, loosen and adjust wing nut on yoke,
Centering Raster
1. Center with magnet control tab on focus unit,
2. Readjust ion trap for maximum brilliance.
Picture Symmetry
Sometimes linearity and corresponding size controls may have to be re-adjusted. A test pattern is
most practical for these adjustments which consist of HEIGHT, VERT LIN., WIDTH, and HOR LIN.
Peak Performance Control
1. With receiver operating, set the peak performance control to extreme counter -clockwise position
{(fringe area).
. Tune in strongest signal in your area.
. Set contrast to maximum (extreme clockwise position).
. If picture appears normal leave control set in fringe position.
. If picture shows any signs ov overload, rotate control clockwise towards local position until
picture becomes normal,
6. Do not turn control toward local position any more than necessary.
Horizontal Oscillator {Make only when necessary)
1. Pull 6AL5 (phase detector).
. Set hor. hold to center of range.
. Shunt L47 with .1 MFD 400V condenser from test point on high voltage transformer to ground,
. Adjust R133 until picture floats in horizontal sync.
. Remove .1 condenser and adjust L47 until picture floats in horizontal sync.
. Replace 6ALS.
. Pull-in should occur when 2 or 3 diagonal bars are observed as hor. hold is rotated towards
center of range,

FOCUS ADJUSTMENTS:
Under certain conditions the focus may be improved by adjusting focus unit mounting brackets to
locate the focus unit approximately 4-1/4 to 4-3/8 inches from the base of the picture tube (meas-

ured from the end of center locating key of duodecal base). With the ion trap set as previously
described, adjust the focus control for best overall picture detail.

CAUTION: READJUST ION TRAP AFTER ALL ADJUSTMENTS OF FOCUS.

NN
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SERVICING INFORMATION
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vi?

VOLTAOQE TRST S8PECIPICATIONS:

1. ALL VOLTAGES & CURRENT MRASURKD IN VHF POSITION - CHANNEL 3.
1. LINE VOLTAGE - 117 YOLTS A.C. NO SIGNAL INPUT APPLIED TO SET.
3. BRIGETNESS & CONTRAST CONTROL POSITION - MAXIMUM CLOCKWISE

HEATEIR

HOOKUP DIAGRAM

4. BORIZONTAL & VERTICAL BOLD CONTROL POSITIONS - SET CORRECT PGI'TDN TO LOCK IN
PICTURS.

S. WIDTH CONTROL POSITION - SET FOR NORMAL 8128,

§. VERTICAL SIZ% & LINEARITY CONTROL POBITION - 68T FOR NORMAL SIZE BEST LINlARlT\'.
7. VOLUME CONTROL & TONE CONTROL POSITION - MAXIMUM COUNTER ~CLOCKWIS!

8. INETRUMENT (METER) UBED - (VTVM) VACUUM TUBE VOLT METER,

0. UNLESS OTHERWBE DESIGNATED ALL VOLTAGES MEASURED {N RERPECT TO CHASSE GROUND.
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MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION

Standard Tuner used in Sparton Chassis 23U2'14, continued.

I.F, TO
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45MC,
i

45 MC.
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v2

Y4 sus
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va X4eus
V.HF. OSC

Composite Tuner Circuit Arrangement in UHF Position

OQUTPUT

Vi eB27
CASCODE
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0scC.

IN82A

U.H.F
CRYSTAL

MIXER

Composite Tuner Circuit Arrangement in VHF Position
vi
45MC. I.LF.| CASCODE
U.H.F.

Block Diagram A

v3

Figure 1.

R. F. Tuner.

Figure 1 shows an exploded view of the composite Standard Coil tuner. It can readily be seen that separ-
ate UHF and VHF assemblies have been combined mechanically and electrically to form the complete unit.
Three concentric shafts are used to drive all of the UHF/VHF switching and tuning elements. Of these,
the inside shaft rotates a 12 position VHF turret assembly and, ganged to this same shaft, three cam shape
dielectric sections that tune the UHF decade coils through the UHF digit positions. The center shaft ro-
tates the UHF decade turret and with an attached double action cam tilts the 45 MC LF, rocker bar into
position for UHF operation. The third or outside shaft drives the ganged VHF and UHF fine tuning cap-
acitors.

Block diagrams A and B show how the tuner circuits are arranged in the VHF and UHF positions.

The antenna circuit of the VHF portion contains resonant circuits L2-C8 and L3-C7 which are fixed
tuned for maximum rejection of interference in the L.F. band. [Circuit C9-L10 can be variably tuned to
provide additional attenuation of any specific interfering signal in the 35 to 48 MC region. Remaining
circuitry in the VHF section of the tuner is similar to that found in the straight VHF version, except
that a pentode triode (6UB) is used as the VHF oscillator mixer. The coupling circuit between the mixer
plate and 1st video L.F. stage is described in the video I.F. section.,

A separate UHF antenna input is provided on the tuner. This is connected to capacitors C30 and C31,
which together with coils .20 and L21 form a high pass filter with a cutoff frequency just below the
UHF band, This system attenuates I.F., VHF and other interfering signals before they can enter the
IN82 crystal mixer circuit,

The remainder of the antenna circuit consists of a portion of the UHF decade coil assembly (D on the
schematic diagram) plus trimmers C33 and C34, choke L6 and capacitor C164. Tuning coils L22 and
L23 are connected to capacitor blades which are imbedded in the coil board assembly proper (see item
64 to T1, figure 1). UHF channels within the range of 2 particular decade coil are tuned by movement
of cam shaped dielectric sections which mechanically fit between these capacitor blades. To cover the
entire UHF band eight separate decade coil board assemblies are switched in and out of the circuit by
rotation of the UHF turret assembly (item 57, 58, shown in figure 1).
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION
17T-9620A, 17T-96208,
21C-9630C, 21C-9630CB, 21C-9630D,
21T-9630A, 21T-9630AB
Circuit diagram and other service information is printed on pages 152-153.
DIA-  paRr ust
PRODUCTION CHANGES | GRAM o DESCRIPTION il
NO. i
The following tabulation furnishes complete details on :hon?es which occurred during receiver
production. The chassis circuitry con be established by referring to the serial number label COILS AND TRANSFORMERS
uﬂix;d to ﬂ;‘e ren; of 'h; chassis ?nc’i‘ then checlking ﬂ;‘. 'nbula'i:n chuw. The starting serial
number is shown for each group of changes. Unless atherwise indicated, chassis bearing serial AL
numbers of a high order will contain changes listed under lower order numbers. ! 24 {52097:(( gRlAjgsé g’f VIgEO Hgh (_L?SS SLHC :75
q P 3 o a ggg;g; ;%gs 2ND VIDEO I.F. (LESS SLUG)
A letter fal'lowing the component circuit diogram number thus—201A. indicates that this 2 %
item was affected by a circuit change and isg used only for circuit diagram reference. e (CODED RED DOT) -80
07 SLUG CORE, 2ND I.F. COIL Y-
522703 TRANS. 3RD VID: P,
39 CRYSTAL 40, COND, 41, PEAKING
SERIAL COIL 42 & 167, RES. 43 & SLUG .50
NUMBER DESCRIPTION OF CHANGE s 5 7322 SLUG CORE, 3RD VIDEO I.F. Ci .
2 5 S COIL-PEAKING [DOUBLE PI CUDED
WITH GREEN DOT .65
- E L8 5 3 §.,5 MC TRAP [INCLUDES SLUG %
Initial Producti CONDENSER 49) 1,20
104,601 | 'mitiel Production 5 G CORE, .5 MC TRAP COIL .20}
= s sooswe oSSR evore P coves 2
52 COIL- D
106 601 The following change was incorporated to reduce drive bar and affected WITH YELLOW DOT .60
) components have circuit diagram reference A. 5 B 'HASSIS
. G A [ N s BEARING SERIAL NUMBER
g esistor was adde; etween the center tap of the power trans- i
former 63 and chassis ground. 63 22677 TRﬁﬁg‘.rEPlgER O%JSED T A7.50]
2. Resistor 106 in grid circuit of tube V10, Horizontal Scanning Output, ggﬁg’Ngng-r;%?% NUMBER 17.50
| was changed from 470,000 Ohms to 330,000 Ohms. %5 £235608 CHOKE--FILTER 3:50
100 522519 TRANS.-=--SYNCROGUIDE 3.50
109 522469 TRANS.--=HORIZ. OUTPUT 9.50
106 701 The camponents affected by the following changes have circuit reference B. 118 509378 TRANS .---AUDIO TAKE-OFF 1.50
b
The following change was. incorporated to provide a longer antenna 12% 509706 TR‘?;%A %‘OI{%%B%ISC' (INCL. COND. 3.00
lecetin. 1h3 500376 TRANS.---AUDIO OUTPUT 1.85
1. R.F. Tuner part number was changed from 522514 to 522931. There are 146 522674 TRANS.-=-VERT. OSC. 2,25
no electrical differences between these two units. 163—522 21 YORE ;i)‘( E‘U'BI:: ggTL]l;ggTI N TINCE 4.00
The following change was incorporated to reduce radiation of harmonic COiTD. 116 & RES. 164 & 165)
frequencies being fedback through antenna lead-in. (USED IN CHASSIS BEARING
166-A.B SERIAL NUMBER ABOVE 106,701 10.00
1. Tube shields were added to the three I.F. Amplifier tubes V3, V4, and 52 YOKE, P D .
V5. OND. 116 & RES. 164 & 165)
. R 4 . q i USED IN CHASSIS BEARING
2. Antenna lead-in was dressed against side of chassis and antenna termi- SERIAL NUMBER BELOW 10 01 10.00
nals were lowered to lower part of cabinet. 167 509350 COIL-P NG G ; =
3. Resis:or 168 (15,000 Ohms) was added across primary of 3rd 1.F. gggs‘;glg;g%ﬁé égfsii?LIN
et UMBER ABOVE 106,701) g
4. Peaking Coil 167 was added between detector 40 and condenser 44. 520702 COIL-ANTENNA CH. 2 CODED 2Q 1,40
520703 COIL-ANTENNA CH. 3 CODED 3@ 1,50
The following change was incorparated to facilitate production. £20704 COIL-ANTENNA CH. 4 CODED iQ A0
£20705 COIL-ANTENNA CH. 5 CODED 5Q .40
1. Power Transformer 63 part number was changed fram 522677 to 520706 COIL-ANTENNA CH. 6 CODED 6Q 40
522973. When lotter transformer is used, resistor 169 is no longer re- 101 £50707 COIL-ANTENNA CH. 7 CODED 7Q 1,15}
quired, therefore, it was omitted. ' 530708 COIL-A CH. 8 CODED 8@ 15
2. lon trap, 60 part number was changed from 521183 to 523001. 2%8—7”8 881 ,:ﬁ '.] Eﬂgﬁ gj: rogggnwggo %:is
The folllowing change was incorporated to improve the taper of the Picture 2;8; é gg “:: :Ngg ﬁ g: : é ggggg %1 '12
e 556713 COTL-ANTENNA CH. 13 CODED 13 15
1. Volume and Picture potentiometers, 46-A,B,C part number was changed 106 520701 COIL-CATHODE COUPLING .
from 522515 to 522744. When the latter control is used, resistor 47 is 520722 COIL-R,F. & OSC. CH.2 CODED 2Q 1.85
no longer required, therefore, it woas omitted. 520723 COIL-R.F. & 0SC, CH.3 CODED EQ 1,85
520724 CcOIL-R.F. & OSC. CH.% CODED %Q 1.
520]22 cOIL-R,F. & OSC. CH.S5 CODED 5Q ].g‘j
520726 COIL-R,F, & 0SC. CH,6 CODE .85
CONTROLS 22072f COIL-R.F, & 056 CH.7 CODED 70 *70
4 OIL-R.F. 0SC. CH.8 CODED .7
22744 VOL & PIX POT. (INCL. ON-OFF SW.) 13 g%gg;gg COIL°R.F. & O5C. Ol CODE 110
A-PIX (1500 OHMS & WATT) i 250730 COTL-R.F. & 0SC. CH.10 CODED 10g 1.70
oot S & warm) 2.50 550731 GOIL-R.F. & 0SC. CH.11 CODED 11Q 1.70
(0SS IN CHASSIS BEARING SERIA 535732 COIL-R.F, & 0SC, CH,12 CODED 120 1.70
4EA B A 06,701 £20733 COIL-R.F, & 0SC, CH.13 CODED 13@ 1.70
€ NUVBER ABOVE 10B,TOLL  eweg 50708% SLUG FOR 03C. GOIL: AUX. FINE
s T J TUNING ADJUSTMENT .05
B-glﬂ(oy('g SWI’I(‘)CH = bl 52071% COIL~CHOKE 15
C-VOL (1 MEG. * WATT) =’ ﬁ26 520712 °8 L-cHOK TATE T =
(USED IN CHASSIS BEARING SERIAL GRSy i R B B e
NUMBER BELOW 106,701) = 509062 SLUG CORE-CONVERTER PLATE COIL .15
29 BRIGHTNES B ) .00 UKV 520518 COIL-CHOKE .10
15 5223 RT. HOLD . . 4 . 36 520520 COIL-CHOKE , 10
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION
STEWART-WARNER MODELS T
17T-9620A, 17T-96208,
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MOST-OFTEN-NEEDED 1955 TELEvISION SERVICING iNl‘ORMATION

Tuner set
to ground.

to on

obove conditions.

VOLTAGE MEASUREMENTS

with antenna terminals

All voltages measured with o 20,000 Ohm per volt meter with the receiver connected to
a 117 volt 60 cycle power supply.

inoctive chonnel sharted and connected

Controls set for normal reception—Picture control completely counterclockwise.
Voltoges morked with an asterisk (") will vary widely with control settings.

Al voltoges shown, except R.F. Tuner socket meosurements, were token under the

£ R. F. tuner socket voltage measurements were token with tubes removed from sockets.
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

STEWART-WARNER MODELS
21C-9700W, 21C-9700WB, 21C-9700X
21C-9700XB, 21T-9700R, 21T-9700RB ;
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VOLTAGE MEASUREMENTS — e i
All voltages measured with a 20,000 Ohm per volt meter with the receiver con- g
nected to a 117 volt 60 cycle power supply. v .
Tuner set to on inactive channel with antenno terminals shorted and cannected 6AUG 1,678
to ground. SORDLETNE SEND DISCRIMNATOR
Controls set for normal reception—Power Booster control completely counterclock-
wise,
Voltages marked with an asterisk (*) will vary widely with control settings.
All voltages shown, except R.F. Tuner socket measurements, were taken under the
above conditions.
I R F. tuner socket voltage measurements were taken with tubes removed from sockets.
No voltage reading at o tube element indicates zero voltage or voltage which cannot
be accurately measured with o 20,000 Ohm per volt meter.
OSCILLOGRAMS
All oscillograms taken with ground lead of ‘Scope connected to receiver chassis and
controls set for normal reception. Power Booster control odjusted to give 40 volts
peok to peak at cathode of picture tube. Oscilloscope vertical amplifier response was
flat to within 20% at 2 MC.
13y

Number appeoring to the left of oscillogram specifies setting of horizontal sweep

frequency control on Scope. 0By,
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION
STEWART - WARNER Models 21T-9700R, 21T-9700RB, 21T-9700W,
21T-9700WB, 21T-9700X, 21T-9700XB.
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

STEWART - WARNER Models 21T-9700R, -RB, -W, -WB, -X, -XB, Continued
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MOST-OFTEN-NEEDED 19558 TELEVISION SERVICING INFORMATION

STROMBERG-CARLSON
217-22T SERIES TELEVISION RECEIVER

UHF Conversion Model 21T.

In these models the receiver is equipped with a tuning
unit that is capable of receiving UHF stations by making
a slight modification on the tuner.

(Caution: U type UHF and VYHF strips must be used
in the 21T chassis).

To accomplish Customized Tuning on either UHF or
VHF, it may be necessary to center the range of the fine
tuning control. Set the selector knob to the desired
channel and adjust the fine tuning control for the mid-
point of its rotation. Remove the control knobs and
insert a thin non-metallic screwdriver through the cabinet
adjustment hole, and adjust oscillator slug for best pic-
ture and sound. Note that each channel is to be adjust-
ed individually, both on UHF and VHF.

AGC Adjustment.

The AGC confrol is located on back of the chassis {See
tube location chart). The purpose of this control is to
eliminate an interference beat which may be produced
in strong channel 6 areas. The normal position of this
control is fully counterclockwise when beat interference
is not present.

If this beat occurs, the control should be turned clock-
wise from a completely counter-clockwise position until
the beat disappears.

T-11 hds been changed in production (effective as follaws):

1. Remove white lead from bottom terminal of trap coil to cathade
of tube.

2. Disconnect ground end of cathode resistor (330 ohm) ond
by-pass {330 MMF) and connect to cathode of tube.

3. Connect jumper, between the ground point of which the
cathode resistor-condenser combination was connected, and the
bottom terminal on the same side of the coil.

Keep in mind on the 21-22 series TV receivers that the current
to the IF strip is drawn through V-19 (6Wé audio output tube).
failure of this tube, of course, would remove B plus from the If
strip, causing no picture and no auvdio.

The following changes have been made in production.

St Gl T

10.

1.

Delete C-131 .0047 MF capacitor.

Delete C-133 100 MMF capacitor.

Delete C-191 .1 MF capacitor.

Delete R-191 560K resistor,

Delete R-185 120K ohm resistor.

Change R-184 from 270K ohm to 560K ohm resistor, (S-C
Part $28188).

Add 1 680K Y, watt resistor R-108 (S-C Part $28189) from
pin 5 of V-19 (6Wé audio output) to junction of R-193 and
C-193.

Add 470K ohms Y, watt resistor R-197 (S-C Part $#28187)
from R-190 270K ohm resistor to ground.

Add 2 6.8K 2 watt resistors R-185 (S-C Part £149053) in
series from B plus 150 volts to ground.

Remove R-243 3.9K ohm resistor from junction of R-204 and
R-215 and connect to B plus 150 volts.

Remove B plus 150 volts from 1st IF V-9 {6CB6) at junction
of R-94, R-93, C-94 and connect to B plus 110 volts.

A change in the circuit of the 21-22 series TV receivers to prevent
pulling at the top of the picture, has been put in production. A
2.2 meg. Vaw. resistor R-249 (S-C Part $149121) has been added
from B plus 310 volis to pin 1 of V-20 {6AUS) keyed AGC tube.
A 47K Vow resistor R-216 (S-C Port $149111) is added acrass

L-28 horizontal frequency coil. (Code date 54-211).

O

ALTERNATE TRAP ALIGNMENT
IF THIS METHOD IS USED, IT SHOULD BE PERFORMED BEFORE THE IF CURVE ALIGNMENT

OSCILLOSCOPE OR
VIVM CONNECTION

SIGNAL GENERATOR
CONNECTION

ADJUSTMENTS

1. Connect a modvlated (400
cycle) 39.75 MC signal to the
grid of st IF tube, pin 1 of
V.9, 6CB6.

Same as Step § 1.
(obove).

. Adjust top slug of T-6 for

minimum response on scope.

2. Connect a modulated (400
cycle) 47.25 MC signal to the
grid of 1st IF tube, pin 1 of
v-9, 6CB6.

Same as Step § 1.

Adjust

top slug of T-8 for

minimum response on scope.

3. Connect a modvlated (400
cycle) 41.25 MC signal to the
grid, pin 1 of V-9, 6CBé.

Same as Step § 1.

Adjust top slug of T.-7 and
T-11 for minimum response on

scope.

Complete alignment on the page after next. Circuit diagram on the next page, over.
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Stromberg-Carlson 21T - 22T Series Television Receivers Circuit Diagram
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Stromberg-Carlson 21T - 22T Series Television Receivers (Continued)

ALIGNMENT PROCEDURE

Apply AGC bias of opproximotely 3 volts to AGC line (ocross C-160).

Maintain the output level of the sweep generator to obtoin a second detector output of 2 volts peok-to-
peak. Oscilloscope should be calibrated to read 1-VOLT per inch vertical deflection,

SIGNAL GENERATOR
CONNECTION

OSCILLOSCOPE OR
VTVM CONNECTION

ADJUSTMENTS

1. Output of 40MC. sweep gener-
ator to grid of st IF tube, pin
1 of V9, 6CB6 thru 100 MMF
isoloting capacitor.

igning

ic ali
ted from the underside

Input of scope to grid of
Video Amp., pin 1 of
V-13, 6AU6 thrv 47K-
Ohm isolating resistor,

» Adjust the bottom slug of T-7

st IF transformer for low inter-
mediate frequency (43.2 MC
approx.}.

. Adjust the bottom slug of T-9

3rd IF transformer for low fre-
quency. (42.0 MC approx.}.
Adjust the bottom slug of T-8
2nd IF transformer for high fre-
quency. (45.0 MC approx.).
Adjust the bottom slug of T-10
4th IF tronsformer for high in-
termediate frequency. (44.5
MC approx.}.

Maintoining the above relotive
frequency positions of the in-
dividual stoges, adjust the
slugs to produce a curve as
shown with the 41.9 ond 45.75
MC markers at 50% response
Fig. $ 1.

FIG. 1

2. Output of 40MC sweep gener-
ator to fjunction of T-6 and
1-18. Using 39.75MC marker.

3. Same as Step £ 2.
Using 41.25MC marker.

Same as Step £ 1.

Some as Step $ 1.

Adjust the top slug of T-6 for
response 39.75MC as shown
on curve Fig. 2.

Adjust the top slug of T-7 and
T-11 for response as shown on
curve Fig. 2.

FIG. 2

4. Same as Step § 1 using 47.25
MC marker.

Same as Step $ 1.

Adijust the top slug of T-8 for
response curve as shown on
Fig. 3.

Repeat Step §f 1 (IF response)
to reproduce the curve as
shown in Fig, 1.

FIG. 3

ment it is not necessary to Remove Picture Tube. Use a non metall

tool such as Walsco No. 2526 or equivalent which permits all slugs to be adjus

[+

o

&= 5. Raise converter tube shield Same as Step 1. . Adjust the bottom slug of T-6
< from ground and connect out- and T-5 tuner assembly to
b put of 40 MC sweep generator produce a curve as shown in
E fo the shield. Fig. 4.

(-

£34

(-9

> 8 & FIG. 4
=£$ 6. Connect a 400 cycle modulated  Connect 2-100K resistors Adjust L-21, T-15, and the bot-
i (] 4.5 MC signal to the junction in series from the plate tom slug of T-16 for maximum
'6 3 of Video Detector M-13 and  of ratio defector, pin 2 indicotion.

Z9% C-126. Adjust generator out- of V-18, 6T8 to ground,

put to a level to iundicate 1.5
volts VIVM,

connect VIVM from junc-
tion of the resistors to
ground.

7. Same as Step § 6.

Tube and trimmer location
diagram on the next page.

Connect VIVM ground
Lead to the junction of
the 2-100K resistors
(see step $ 6 above).
Connect VTIVM D.C. lead
to the junction of C-181
and R-181,

Adjust the secondary (top
slug) of T-16 for zero volts
between the positive and nega-
tive excursions. (lncreose gen-
erator output for good deflec-
tion}).
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Stromberg-Carlson Tube and Trimmer Location Diagram

21T-22T Series Television Receiver

@c-1o

R.F.AMP ‘
e ()
U.H.F TUNER R

RIGHT -1% VOLUME
O BRIGHTNESS R-152  VOLUME
O HORIZ. HOLD R-25t o
O VERT. HOLD R-223 R-144
20 T
936 Jqmue =iy
: REQ. TRIMMER
ot 4—LOW FREQ. TRIMME
¢ MIX-0SC. V-3uN
g 6T40S
(@) @)ces

VERT. OUTPUT
c-15 SEPARATO
21Ta227 22T ONLY
V.H.F. TUNER M-7
T6 T-7 T-8
1 S
@) (V-9 Y0 Mva0 2RV 18 VID.AMP
3ES2d \eceg Ns.| \gcBs/ |{Ri
E- islvip. 425 oBIvip. LBt 3t SYNC. PHASE INV,
LtEAMp  TRAP | r aAmp TRAP |.F AMP AaBLOCKING OSC.

3125 Mc TRAP
) SOUND
L2l OTAKE OFF

LLITYT

27 (Q4a5mc TRAP

VID. AMP  PHASE DET.
AUDIO QUTPUT L F. AMP.
AUDIO AMP. V20
6AUE
KEYED A.G.C.
v-28
POWER RECT. FOCUS
SOCKET 1B3
- H.V. RECT.
T-21 GND.[0J-4 O)GND. o )
o0 QLG M-2
I50V. 30V HORIZ. AMP. 174 AMP.
250V.
POWER
TRANSFORMER .
HORIZ. 0SC. DAMPER

REAR SPK SOgKET FOR R-258 HORIZ.DRIVE L-30 HORIZ. SIZE
1 O

CONT.
R-53 KINESCOPE OLEADS ‘NOISE CANC. @
; : - ONTR.
VE .sm-: VERT. LIN. L-28 R 2oe R-zlo c -
@ INTERLOCK @

e AGC. O
CONT. For \_)veLLow knescope Lean(@HORZ: LINE

HORIZ.FREQ.
NOTE: TN105 Diode Detector is Located Under Removable Shield Cover of T-10 4th Video IF Trans.
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SYLVANIA ELECTRIC PRODUCTS INC.

CHASSIS 1-522-1, -2
MODELS 596 SERIES

YOKE MOUNTING WING FASTENER
WING NUT
FOCUS AND CENTERING UNIT

ION TRAP MAGNET
PICTURE TUBE SOCKET

TOP
MOUNTING BRACKET:

$ LIGHT SHIELD MOUNTING FASTENER
MOUNTING ROD

PINCUSHION CORRECTOR —

MAGNETS CENTERING LEVER

FOCUS ADJUSTMENT

SAFETY GLASS—~_

PICTURE TUBE \1

MASK

GROUND STRAP TO GHASSIS

BOTTOM MOUNTING
BRACKET PIGTURE TUBE SUPPORT

PICTURE TUBE INSTALLATION
HORIZONTAL AFC CIRCUIT ADJUSTMENT

HALOLIGHT TUBE

1. Tune in a normal air signal and adjust L71 Horizontal 4. Rotate R259 Horizontal Hold control to center position.
Size control for approximately normal scan using a
locked-in picture. 5. AdjustR260Horizontal Range control until picture moves

back and forth across screen with blanking bar vertical
2. Turn receiver power "off' and connect shorting jump-
ers as follows: 6. Remove shorting jumper from L68 Horizontal Frequency
coil.
a. From junction of R212 (330 ohm) and T60 sync phase
splitting coil to chassis. 7. Adjust L68 Horizontal Frequency coil until picture moves
back and forth across screen with blanking bar vertical.
b. Across terminals of L68 Horizontal Frequency coil.
8. Remove shorting jumper from junction of R212 (330 ohm)
3. Turn receiver power '"on" and tune in a normal air and T60 sync phase splitting coil to chassis.
signal.

KNOB REMOVAL ©
LOOSEN (DO NOT REMOVE)
KNOB RETAMNING SCREW

SERVICE INSTRUCTIONS

REMOVAL AND CALIBRATION OF CHANNEL SELEC-
TOR KNOB:

a. To remove Channel Selector knob, loosen {do not
remove completely) knob retaining clamp screw.
Knob may then be pulled off tuner shaft.

FINE TUNING
KNOB

Service material on
Chassis 1-522-1, -2,
continued on the next
five pages.

b. To calibrate Channel Selector knob, rotate Channel
Indicator Dial in cabinet front until channel num-
ber that tuner is set to appears behind picture
window glass. Install Channel Selector knob mesh-
ing its gears with those of the dial. Make any
minor adjustments required to insure that dial
number corresponds to tuner setting.

CHANNEL
SELECTOR

\
\ \x\\\\\\
\
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sis adjustments.

. Ground all test equipment unless otherwise stated.

PREALIGNMENT INSTRUCTIONS
READ CAREFULLY
1. Stand chassis on side with high voltage shield down for under chas-

2

3. Keep detector circuit leads as short as possible.

4. Allow test equipment and receiver chassis to warm up for 15 min-
utes after the intial equipment and AGC battery setup.

5. Deflection yoke should be connected during alignment.

8. Use non-metallic alignment tools for powdered iron cores.
allic screwdriver may be used for brass screw adjustments.

7. Wrap a short length of insulated wire around pin 7 prong of V2
(6X8) tube in VHF tuner to facilitate test equipment connections.

Met -

VIDEO |IF ALIGNMENT

Sylvania Electric Products
Chassis 1-522-1, -2
Models 596 Series

(Continued)

STEP| ALIGNMENT SETUP NOTES

TEST EQUIPMENT HOOKUP

ADJUST

1. Connect 20V. battery (-) terminal
to junction of C129 (. 047 mfd.)
and R128 (120K) and connect (+)
terminal to chassis.

Set VHF tuner to signal-freechan-
nel with minimum interference.

SIGNAL GENERATOR - to ungrounded tube shield
on Osc. /Mixer tube on VHF tuner.

VTVM - D.C. Probe to junction of L58 peakingcoil
and R151 (2. 7K).

L54 (top core) for MIN. at 39. 75 MC.
T55 (top core) for MIN. at 41. 25 MC.
L55 for MIN. at 41.25 MC.

T56 (top core) for MIN. at 47.25 MC.

Use sufficient signal generator out-
put for satisfactory VTVM reading.

2. Same as 1.

Same as 1.

T58 for MAX. at 44. 0 MC.
T57 for MAX. at 42. 0 MC.
T56 (bottom core) for MAX. at 45.2 MC.
T55 (bottom core) for MAX. at 43.2 MC.

Adjust signal generator output to keep
VTVM reading between 1 and 2 volts.

3. Repeat step 1 trap adjustments.

4. Remove 20V. AGC battery.

Disconnect T55 lead from pin 5
of V3 (6CB6). Connect 330 ohm
resistor across T55 primary
from R132 (1K) to pin Sof V3.

Set VHF tuner to signal-free
channel with minimum inter-
ference.

SWEEP GENERATOR - to pin 7 of V2 (6X8). Set to
43.5 MC with 10 MC sweep.

SIGNAL GENERATOR
generator lead.

- loosely couple to sweep

OSCILLOSCOPE - through detector circuit to pin 5
of V3 (6CBS6).

~n
n
{3

L
o—it
100uu ! L fl

zZS
(TS

4

+—o0
S ... SCOPE
NPUT 120K $ 1%;52\0.
o\ o
e

$

*—

(NOT NECESSARY IF SHIELDED LEAD
1S USED ON SCOPE}

L54 (bottom core), L18(VHF tuner) and L53
for response curve shown:

L 54 (BOT.)

5. Repeat step 4 adjustments until response curve is flat with 42. 1 MC and 45.75 MC markers

8. Connect 20V. battery (-) terminal
to junction of C129 (. 047 mfd.)
and R128 (120K) and connect (+)
terminal to chassis.

REMOVE 330 OHM RESISTOR
AND RECONNECT T55.

Set VHF tuner to signal-free chan-
nel with minimum interference.

SWEEP GENERATOR - to ungrounded tube shield
on Osc. /Mixer tube on VHF tuner. Set to
43.5 MC with 10 MC sweep.

SIGNAL GENERATOR
generator lead.

- loosely couple to sweep

OSCILLOSCOPE - through 33K resistor to junction
of L58 peaking coil and R151 (2. 7K).

Retouch T58, T57, T56 (bottom core) and
T55 (bottom core) if necessary to obtain
response curve shown:

45.0 MC, RESPONSE
2100%

A
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Sylvania Electric Chassis 1-522-1, -2, Alignment Information, Continued

4.5MC TRAP ALIGNMENT

STEP| ALIGNMENT SETUP NOTES TEST EQUIPMENT HOOKUP ADJUST
1. Short pin 2 of V6 (6AMS8) to SIGIIAL GENERATOR - to pin 2 of V8 (12BYT). Lé1 for MINIMUM.
chassis. Set to 4.5 MC.

VTVM - R.F. Probe to pin 11 of V24 (Picture
Tube); Ground Lead to chassis.

SOUND ALIGNMENT

STEP{ ALIGNMENT SETUP NOTES TEST EQUIPMENT HOOKUP ADJUST

1. Short pin 10f V5 (6CB6) to chassis. SIGNAL GENERATOR #1 - through 1K resistor to T52 (both cores) for MAXIMUM.

pin 2 of V6 (6AMB8). Set to 45.0 MC. TS89 (both cores) for MAXIMUM.
DO NOT GROUND VTVM.
SIGNAL GENERATOR #2 - through 1K resistor to Use peak resulting in greatest
pin 2 of V6 (6AMB). Set to 4.5 MC. separation of cores. \
OR Repeat adjustments until max-
SIGNAL GENERATOR - through 1K resistor to imum reading is reached.

pin 2 of V6 (6AMS). Set to 45.0 MC with a
crystal controlled 4. 5 MC marker.

ALSO

VTVM - D.C. Probe to pin 5 of V10 (6AL5); Ground
Lead to pin 7 of V10 (6ALS).

2. Same as 1. USE SAME SIGNAL GENERATOR HOOKUP AS IN T52 (top core) for ZERO.
STEP 1.
Use lowest VTVM scale set to
VTVM - D.C. Probe through 100K resistor to term- | Zero center. At correct core

inal #1 of de-emphasis plate; Ground Lead to setting, a slight turn of core
junction of two matched 100K resistors con- will give either a positive or
nected in series across R106 (68K). negative reading.

3. Remove test equipment and resistors; then, tune in a weak station and adjust T52 (top core) for optimum signal-to-noise ratio.

ALTERNATE SOUND ALIGNMENT

STEP | ALIGNMENT SETUP NOTES TEST EQUIPMENT HOOKUP ADJUST
1. [ Connect a good antenna instal- :g% ((g‘;: cores; ;Ol' mxmw
(B (3 FabEias, VTVM - D.C. Probe to pin 5 of V10 (6ALS); Ground cores) for MAXIMUM.
Set VHF tuner to a strong sta- Lzl o T G W0 . Use peak resulting in greatest separation
tion. - of cores.
DO NOT GROUND VTVM. Repeat adjustments until maximum

reading is reached.

2. |Sameas 1. VTVM - D.C. Probe through 100K resistor to term- T52 (top core) for ZERO.
inal #1 of de-emphasis plate; Ground Lead to
junction of two matched 100K resistors con- Use lowest VTVM scale set to
nected in series across R106 (68K). zero center. At correct core
setting, a slight turn of core
will give either a positive or
negative reading.
3. Remove test equipment and resistors; then, tune in a weak station and adjust T52 (top core) for optimum signal-to-noise ratio.
| =N |
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- r—r =~} - — ==
Sylvania Electric Products / f ‘\
Chassis 1-522-1, -2 - A
(Continued)
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L

Chassis 1-522-1,

(Continued)

Sylvania Electric Products

-2

CHASSIS BOTTOM PARTS LAYOUT
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TRAV-LER RADID CORPORATION
Chassis Nos. 48A3 and 48A4

The material on pages 167 through 170 is exact for chassis listed above.
Chassis 47A3 is the same except a different tuner is used.

Chassis 48C4 is very similar to these models.

Chassis 49A4 is almost the same, but uses still another type tuner.

The alignment information applies to all these chassis.

FRONT PANEL CONTROLS

U.H.F DECADE SELECTOR
PICTURE FINE TUNING SHAFTj
_© © 0O O e s
HORIZONTAL <VERTICAL <BRIGHTNESS -
OFF-SOUND HOLD HOLD J
VHF. SELECTCR & U.H.F UNIT SELECTOR

FIGURE-)
ALIGNMENT INFORMATION

The 40 Mc IF amplifier strip can be aligned by following the procedure listed
below. These instructions are to be used in conjunction with schematic diagram

These IF transformers use a threaded coil form with a powdered iron core
having a 3/16" hex center .and is to be adjusted with a non-metallic alignment
tool with a 3/16" hex stud, One such item is the Walsco 2526 molded-nylon tool,

o Tune receiver to channel 12,

o« Set PICTURE control fully counter-clockwise (minimum),

Connect negative lead of 3-volt battery at point (B) shown on

schematic diagram; connect positive lead to chassis,

Connect vertical input of oscilloscope at point (A); connect

ground lead to chassis,

Connect sweep generator (40 to 48 Mc) to loosely coupled shield of

6J6 or 6UB oscillator-mixer tube making certain that shield is not

grounded, Connect ground lead to chassis,

6. Connect synchronized sweep voltage from sweep signal generator to
horizontal input of oscilloscope for horizontal deflection.
7, Marker generator frequencies are 41,25 Mc for sound carrier and 45,75
Mc for video carrier,
8, Adjust IF coils and transformers L-6, L-47, L-49, L-48, and L-50 for
response curve similar to figure below with markers as shown,
9. L~-6 Mixer plate coil of tuner tuned near center of pass band at

approximately 43,5 Mc, Detuning affects dip at bottom of response curve,

10, L-47 IF input coil tuned near center of passband at approximately 44,5
Mc, Detuning affects dip at bottom of response curve,

11, L-49 (bottom) 1st IF transformer tuned to low side of pass band at
approximately 42,5 Mc, Detuning affects low side of response curve,
Sound carrier trap coil (top) tuned to 41,25 Mc,

12, L-48 (bottom) 2nd IF transformer tuned to high side of passband at
approximately 45,5 Mc. Detuning affects high side of response curve,
Adjacent channel sound carrier trap (top) tuned to 47,25 Mc.

13, L-50 3rd IF transformer tuned to center of passband at approximately

44 Mc, Detuning tilts bottom of response curve,

[4)] -3 ".DM—-
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TRAV-LER Chassis 48A3 and 48A4 Circuit Diagram
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TRAV-LER ALIGNMENT INFORMATION (Continued)
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SOUND IF AMP ALIGNMENT USING AM SIGNAL GENERATOR AND VIVM
SIGNAL SIGNAL
oumMMmy GENERATOR GENERATOR CHANNEL CONNECT ADJUST REMARKS
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i id Dc probe to .
Direct l-:’xgil"l“sx(x)t‘o 45 Mc Any channel Poil:’ft ). L-16A Adjust for max. voltage at VTVM,
; (Unmod.) unused and bottom
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w @ " w point (E). Adjust top Adjust for zero voltagc.bA positive and
1 f L-17. | negative reading will be obteined on
Cocr}r:;x;:ir; to Su8 o cither side of the correct setting.

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 oscilluscope for horizontal deflection.

SWEEP SWEEP MARKER ; i
UMMy GENERATOR | GENERATOR | GENERATOR | CHANNEL CONNECT ! ADJUST REMARKS
ANTENNA COUPLING FREQUENCY | FREQUENCY SCOPE i
i Vertical | | Touch up the adjustments of L-17 main-
Direct High side to 4.5 Mc 4.45 Mc Any rncrll'f::r . L7 taining max. amplitude while adjusting
point (A). (500 Kc 4.5 Mc channel %n Pu: - I for max. steepucss and straightness of
Low side to sweep) ' 4.55 Mc unused :)'gt () i the slope. See Fig. 7. Note that the 4.5
chassis locally. pot : Mc marker pip tends to disappear as
: Common to the correct setting of the top adjustment
chassis. of L-17 is reached.
. 4.5 MC TRAP ADJUSTMENT
SIGNAL SIGNAL g |
oumMmy GENERATOR GENERATOR CHANNEL CONNECT ‘ ADJUST REMARKS
ANTENNA COUPLING FREQUENCY VIVvM )
. L AC probe to | i } o
Direct High side to 4.5 Mc Any channel | aihode of L-16B Adjust for minimum voltage. A crystal
point (A). (Unmod.) unused picture tube. i detector shown in Fig. 5 may be used
oo e locally. | Test point (D). with the VIVM in place of a com-
hassi mercial AC probe if desired.
Chassis. Common to
chassis. |
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Westinghouse
CHASSIS ASSEMBLY V-2313 AND V-2323

CHASSIS ASSEMBLIES V-2313-15, V-2313-25, and V-2313-35

Several different variations of the V-2313 chassis are used in current production. The differences will
be found in the type of CRT used and the mounting bracket of the off-on-volume control.

CHASSIS ASSEMBLIES V-2323-101, V-2323-201, ond V-2323-301

When the letter "U"appears in the model number, it indicates that the receiver contains a type V-2323
chassis. The V-2323 chassis is identical to the V-2313 chassis with the exception that an all-channel
VHF-UHF combination tuner has been factory installed to provide UHF reception of the UHF television
channels (14 through 83) in addition to the VHF channels (2 through 13).

Several different variations of the V-2323 chassis are used in current production. The differences will
be found in the VHF-UHF tuner combinations, the type of CRT used and the mounting bracket of the off-on-
volume control. The dash numbers following the basic chassis number identifies these variations.

Models H-838K21B, H-841T21, H-842T21, H-843K21, H-844K21, H-847K21,
H-848K21, H-861T21, H-862T21, H-863T21, H-864T21, H-865T21, H-866T21,
H-867T21, H-868T21, H-871T21, and H-872T21.

Models with same numbers having letters KU in place of K and TU in place of
T, contain a built-in all channel VHF -UHF combination RF tuner.

CHASSIS ASSEMBLY V-2314 OR V-2324

CHASSIS ASSEMBLIES V-2314-15 AND V-2314-25

Several different variations of the V-2314 chassis are used in current production. The differences will
be found in the type of RF tuner and CRT used.

Models H-853K24, H-854K24, H-869K24, H-870K24, H-875T24,-A, H-876T24,
H-877T24, H-878K24, and H-881K24.

Models with same numbers having letters KU in place of K, and TU in place of
T, contain a built-in all channel VHF-UHF combination RF tuner.

All the sets listed on this page are similar in most respects. The alignment
information on pages 172 and 173 is applicable to all sets. Since there are

a number of important circuit differences between the two groups of chassis,
the circuit diagram for Chassis V-2313 (and V-2323) is printed on pages 174-
175, while the circuit for Chassis V-2314 (and V-2324) is on pages 176-177.
Figure 6, top view of each type of chassis, is printed on page 178, and will
aid you in locating tubes and alignment adjustments.

CRITICAL LEAD DRESS

All leads that can result in interaction between stages due to RF pick-up must be dressed
close to the chassis. Leads in this category include the heater, AGC and B£ leads, these leads
must be long enough to permit dressing close to the chassis.

All leads located near the horizontal multivibrator trimmer capaciwr, C421, must be dressed
away from the capacitor and close to the chassis.

Video peaking coils should be dressed away from the chassis and clear of adjacent parts.

The lead-in from the antenna terminals to the tuner must be dressed away from the IF strip
to prevent “‘RF’’ tweet from interfering with the picture.
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WESTINGHOUSE Chassis V-2313, V-2314, V-2323, V-2324, (Continued)

ION TRAP MAGNET

It is extremely important that the ion trap mag-
net be correctly adjusted immediately after the set
is first turned on during installation. This is true
even through the set appears to be operating satis-
faccorily. When the magnet is not correctly oriented,
the electron beam strikes the edge of the aperture
in the anode top disc instead of moving cleanly
through the hole. The resultant heat vaporizes the
metal of the disc, thus releasing gas which has a
harmful effect on the tube. Some of the vaporized
material may be deposited on the screen of the tube
and be apparent as darkened area. An excessively
high setting of the brightness control will aggra-
vate this condition. From this it is apparent that
the brightness control should never be turned up to
compensate for an incorrectly adjusted ion trap
magnet. The tube can be ruined in a very short time
under this condition.

To adjust tke ion trap magnet, position the
magnet approximately as shown in Fig. 1. with the
color code mark facing upward, than rotate the mag-
ne: and move it forward and backward until the
position is found where the picture is brightest. If
the brightness peaks at two positions of the magnet,
the position nearer the base of the tube is the cor-
rect one. Never more the ion trap magnet to remove
a shadow from the raster if the brightness is de-
creased by so doing. Shadows should be removed
by adjusting the position of the deflection yoke.
The ion trap magnet must always be adjusted for
maximum picture brightness.

WIDTH AND HORIZONTAL LINEARITY

The width adjustment on the back of the chassis
controls the overall width of the picture, and the
horizontal linearity adjustment controls the rela-
tionship between the horizontal dimensions of the
left and the right sections of the picture. A balance
between the two controls is necessary tc make the
picture symmetrical with correct horizontal dimen-
sions. These controls are sliding type adjustments.

- /‘_ -— AQUADAG GROUNDING SPRING
\ e
i
)

.~ FRONT,BACK B LATERAL CUSHION 404
Toe ey
|
S

ON TRAP MAGNET CENTERING MAGNETS ADM

Fig. 1 CRT Adjustments

HEIGHT AND VERTICAL LINEARITY

The height adjustment on the back of the chas-
sis controls the overall height of the picture, and
the vertical linearity adjustment controls the rela-
tionship between the vertical dimensions of - the
upper and the lower sections of the picture. A bal-
ance between the two controls is necessary to make
the picture symmetrical and fill the mask vertically.

VERTICAL HOLD

The vertical synchronization is controlled by
the vertical hold adjustment. To adjust, rotate the
control clockwise or counterclockwise until the pic-
ture is stabilized vertically. The adjustment should
preferably be made on the weakest signal that is
available, and a check should be made to see that
the receiver pulls into sync on all channels.

HORIZONTAL RINGING COIL

The horizontal ringing coil (L400) should be ad-
justed as follows:

1. Short out the ringing coil with a short jumper
wire.

2. Set the horizontal hold control to the middle
of its range, and leave it in this position during the
steps that follow.

3. Connect a VIVM to the pin ¥2 grid circuit
of the horizontal multivibrator, so as to measure the
DC voltage between this point and ground.

4. With the receiver tuned to a TV station, ad-
just C421 (located on the rear of the chassis) for
zero voltage on the meter. If zero voltage can be
approached but not quite reached at one extreme of
the C421 adjustment, it may be necessary to set the
horizontal hold control slightly to one side of mid-
position to obtain zero voltage.

5. Remove the jumper from across the ringing
coil.

6. Adjust the ringing coil for zero voltage on
the meter, and check the adjustment by switching to
another channel and then back again. The receiver
should pull into horizontal synchronization on all

channels.
OSCIL LOSCOFE |
(|

i

'_"_““j | . |

mlsssssd g o= _= g TO SWEEP
capaciioR |fm - T 7 Y - 1 ?l'v T GENERATOR

470 MMF I ‘l

0
= RESISTOR
47K
v
CHASSIS NUE” TEST
GROUND POINT

Fig. 2. Oscilloscope Connections
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Westinghouse Chassis V-2313, 2314, etc. Alignment Charts, (Continued)

GENERAL INFORMATION ALIGNMENT TOOL

To adjust the slugs in the common I-F trans-
formers a special tool is required. This tool must fit
into the .035” x .093" slot in the slug. An incorrectly
designed tool will cause chipping of the slug. A
suitable tool is stocked under Westinghouse part
number V-8345.

The chassis and test equipment should bebonded
together by short lengths of heavy braided copper
ribbon, and all interconnecting leads should be shield-
ed and should be as short as possible consistent with
ease in making connections.

COMMON |-F SECTION ! 1 !
Rotate the channel selector to channel 13. : ;
Connect the oscilloscope to the video test terminal, point *B® (V-2314 A '
schematic diagram) through the decoupling network shown in Fig. 2.
Connect a 9 volt bias battery to the AGC line, point “A” on (V-2314 sche-
matic diagram).
Couple the marker generator output to the sweep generator output. In the
steps that follow, use the marker to check the response curve at the frequencies
indicated on Fig. 4. B
Step Alignment Remarks Adjustments !
Signal |
1. Remove the RF amplifier tube. I
2. 44 mc. sweep to 3rd Connect detuning clips Pri. of T302 for max. re- i
IF grid to 1st & 2nd IF plates. sponse and sec. of T302 C |
for symmetrical curve P
shown in Fig. 4A, : :
3. 47.25 mc. amplitude Use sufficient signol L 302 for min. response L g [ 3
modulated to 1st to produce sine wave 4LZsMc | 430Mc | a30M.,  4725Mc
IF grid response on oscillo- 42.25Mc 4.0Mc  45.75Mc
scope.
4, 44 mc. sweep to Connect detuning clip Pri. of T301 for mox. re-
2nd IF grid to Ist |F plate sponse and sec. of T301
for symmetrical curve shown
in Fig. 4B.
5. 44 mc. sweep to Detune L103 before Pri. of T300 for mox. re-
1st IF grid adjusting T300 sponse and sec. of T300 D
for symmetrical curve
6. 44 mc. sweep to L103 for “suck-out” at ™
1st IF grid 44 mc. (center of curve), i _ .
See Fig. 4C. 4T.25Mc | 450Mc| 430Mc  4125Mc
75Mc 440Mc 42,
7. Replace the RF amplifier tube “a7Sme Sachc gzeame
8. 213 mec. sweep to Fine tuning set to mid- L300 for symmetricol curve G
antenna terminals range and L 301 for min. 41.25 mec. Fig. 4. !?esponse Curves
through network. marker omplitude. ‘See Fig. at Various Stages of
4D. Alignment
SOUND I.F SECTION AND 4.5 MC. TRAP
Connect the signal generator to the video test terminal (point “B”) through a .001 mfd. capacitor.
Signal Generator . .
Step Frequency VTVM Connections Remarks Adjustments
1. 4.5 me. unmodulated| RF probe to point “C® Use strong signal from gen- L 303 for minimum voltage
(seo V-2314 schematic diagram} erator
andcommon leodto chossis. B
2. 4.5 me. FM Across volume control Use strong signol from gen- L 202 for maximum output
7.5 ke. Dev. erator
3. Some as step 2 Some os step 2 Use weakest signol from L200, L201 and L202 for
generator. maximum output
4, 4.5 me. AM Same as step 2 Start with weak signal in- Quieting control for dip to
30% Mod. crease aos adjustment is zero. -
made.
173 C -
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WESTINGHOUSE Chassis V-2313 and V-2323 Circuit Diagram

In models using chassis assemblies V-2323-101, V-2323-201 and V-2323-301 a combination VHF-l
all channel tuner, Part No. V-14130-1 is used.
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Chassis V-2313 and V-2323 Circuit Diagram

We stinghouse

In later production of the V-2213 or V-2323
chassis the horizontal output tube has been re-
placed by a 6BQ6GA or 6CUG tube. Both tubes are
directly interchangeable.
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Westinghouse Chassis V-2314 and V-2324 Circuit Diagram
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Westinghouse Chassis V-2314 and V-2324 Circuit Diagram
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WESTINGHOUSE Chassis V-2313, V2314, V-2323, V-2324, (Continued)
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ENITH 1955 RECEIVERS

CHASSIS 19M20 - 19M20Z - 19M21 - 19M212Z CHASSIS 19R20 - 19R2! - |9R22
20M20 - 20M20Z - 20M21 - 20M21Z 22R20 - 22R2])

The various Zenith 1955 Chassis listed above are used in models tabulated below.
All these sets are similar in design. Alignment and adjustment procedures given
apply to all chassis. Suffix "U" indicates that a continuous tuner is used. Circuit
on pages 184-185 is for the 19M series of sets. The 20M series covered by a sepa-
rate circuit on pages 186-187 is similar to the basic 19M series except for horizontal
output tube, and additional 5U4G rectifier to provide 18KV high voltage.

The circuit on pages 188-189 is exact for 19R series, 19R20 and 19R21 chassis.
The 19R22 chassis is similar except that the tuner and volume control assemblies
are externally mounted with plug-in cables as they are also in the 22R20 chassis.

In general, the 22R series (22R20 and 22R21) is similar to the basic 19R series
except for the horizontal output tube, an additional 5U4G rectifier, higher second
anode voltage, and high fidelity sound. In addition, the receivers using the 22R
chassis are equipped with phono connector, push pull audio, and different knob
positions. The waveforms and peak-to-peak voltages shown in the circuit on pages
188-189 are representative for all chassis.

MODEL TV CHASSIS MODEL  CHASSIS MODEL CHASSIS
M1800E or R 19M20 M2252EZ 19M21Z | R2253M 19R21
M1800EZ 19M20Z | M2252RZ 19M212Z R2257E & R 19R22
M1800RZ 19M202 M2258RZ1 19L.28 | R2258E & R 19R21
M1800RZ1 19134 M2260R 20M20
M2228E or R 19M21 | M2260RZ 20M20Z | gggg?,g Z&&RRZ ;gg,fol
M2228RZ 19M212 M2261E 20M20 Shesdmad o o0
M2229E or R 19M21 M2261EZ 20M20Z S Baeh hIB50
M2229EZ 19M21Z M2267Y 20M20 ol hona0
M2229RZ 19M21Z M2267YZ 20M20Z
M2230E or R 19M21 M2570R 20M21 R2367E & ¥ 22R20
M2230RZ 19M21Z M2570RZ 20M21Z R2387R 22R20
M2 Sk 72 LENe RISO0E & R 19R20 | noomie e
M2237EZ 20M202Z R1800EZ & RZ 19M20 BRI Gk i
M2237R 20M20 R2975R 22R21
R1812E & R 19R20 |
R CL RI812EZ & RZ 19M20 | H2D76E gl
M2249E or R 19M21 . R2979E 22R21
M2249RZ 19M21Z R2229E & R 19R21 R2994EU 22R21
M2250E or R 19M21 R2229EZ & RZ 19M21 R2994HU 22R21
M2250EZ 19M2172, R2230E & R 19R21
M2250RZ 19M217Z R2230EZ & RZ 19M21 E - Blond
M2251EZ1 191.28 R2249E & R 19R21 H - Cherry
M2251RZ1 19128 R2249EZ & RZ 19M21 M - Maple
M2251Z1 191.28 R2250E & R 19R21 R - Mahogany
M2252E or R 19M21 R2250EZ & RZ 19M21 Y - Ebony

SUFFIX ‘“U” FOLLOWING ANY MODEL NUMBER INDICATES A
RECEIVER EQUIPPED WITH THE ZENITH CONTINUOUS TUNER
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ZENITH (Continued)

ANTENNA TERMINALS
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Fig. 4 Tube And Trimmer Layout 19M20, 19M20Z, 19M20U, 19M20UZ, 19M21,
19M21Z, 19M21U, 19M21UZ & 19M22U2Z.
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Zenith 1955 Chassis (Continued)

FRINGE LOCK ADJUSTMENT

1. Turn the fringe lock control fully clockwise and
then back it off approximately 1/4 turn. Adjust the
vertical and horizontal hold controls and check
operation of the receiver to see that it syncs normal-
ly when the turret is switched from channel to
channel.

2. H the picture jitters or shows evidence of delay,
tearing, split phase, etc., back down the fringe lock
control further, a few degrees at a time, each time
re-adjusting the hold controls and switching from
channel to channel until normal sync action is ob-
tained. It will be found that under normal signal con-
ditions, the correct adjustment will be near the
counter-clockwise position of the control.

3. Infringe and noisy areas,. the best adjustment
will be found at or near the maximum clockwise
position of the control, however, do not automatically
turn the fringe lock fully clockwise in fringe areas
as has been done on previous models. Always follow
the procedure outlined.

BULLS EYE TUNER ADJUSTMENTS

To adjust the receiver for bulls-eye tuning, set the
fine tuning control to its approximate center position
as shown in Fig. 1 . Without further adjustment of
the fine tuning control insert a 68-21 alignment
wrench into the tuner (See Fig. 11) and adjust each
operating channel to resonance. It will be noted that
tuning to one side of resonance results in a faded,
washed-out picture with the spacing between the
wedge lines fogged and tuning in the opposite direction
causes the spaces between the lines to clear up.
However, going beyond this point causes the picture
to take on a ‘‘“wormy’’ appearance from sound getting
into the picture. Correct adjustment is obtained by
tuning to the ‘“wormy’’ picture and then backing
the control off slightly until the picture clears up.

AGC ADJUSTMENTS

IMPORTANT: THE AGC CONTROL CANNOT BE
USED IN ANY WAY TO IMPROVE THE RECEIVER
SENSITIVITY. The sole function of this control is
to set the level applied to the video amplifier (12BY7)
tube so that the output of this tube is approximately
100 volts peak (100% modulated video signal) for
application to the picture tube cathode.

The adjustment can also be made by connecting a cali-
brated oscilloscope through a 10K isolation resistor,
to test point ‘‘D’’ and, while receivingthe strongest
TV signal adjust the AGC delay control for 2.75 volts
peak output.

Satisfactory adjustment can also be made by cbserving
the picture and slowly turning the AGC delay control
from its maximum clockwise position, counterclock-
wise until a point is reached where the picture dis-
torts and buzz is heard in the sound. The control
should then be turned slowly clockwise and set at a
point comfortably below this level of intercarrier
buzz, picture distortion and improper sync.

REMOVING CHANNEL STRIPS

1. Rotate the turret drum until the strip to be re-
moved is readily accessible.

2. Insert a small screwdriver in the slot (See
Fig. 13). Push in the direction of arrow until the
channel strip clears the drum slot then lift straight
out in direction of screwdriver shaft. Some strips
have a round hole instead of a slot and a pointed
tool is used in place of the screwdriver.

CAUTION: TO AVOID DAMAGE TO CHANNEL
STRIPS, DO NOT USE PRYING ACTION IN RE-
MOVING STRIPS.

i ] .
7 | K /

. 13 Removing Channel Strips.
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ZENITH 1955 Chassis (Continued)

ALIGNMENT

TO RECEIVER ANTENNA TERMINALS

MATCHING TRANSFORMER
50 OHMS UNBALANCED TO 300 OHMS BALANCED
SWEEP GENERATOR
OUTPUT CABLE

HOOKED END
FOR CONNECTING
TO VARIOUS GRIDS

e

470 MMFPD. i%

CERAMIC
CAPACITOR \ EESTOR

GROUND DIRECTLY
TO CHASSIS. DO NOT
USE LEADS.

Fig. 14 IF-RF Alignment Fixtures

A suitable VHF and UHF sweep generator in con-
junction with an accurate marker must be used for
alignment work. It is very important to have the
sweep generator output cable properly terminated
and to check whether or not its attenuator is reactive.
If the attenuator is reactive or if the output cable is
improperly terminated, correct alignment cannot be
made since the degree of attenuation then may change
the shape as well as the amplitude of the response
curve. The position of the attenuator should only
vary the amplitude and not the shape of the response
curve.

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 step atten-
uator similar to the S-17203 unit be used for most
satisfactory results.

1. Connect the step attenuator between the antenna
and the receiver antenna terminals.

2. 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.

3. Adjust the sound take-off coil L17 (top and bottom
slugs), intercarrier coil L19, quadrature coil L20
and buzz control R32 for the cleanest sound and
minimum buzz. It must be remembered that any of
these adjustments may cause the ‘“hiss’’ to disappear
and further reduction of the signal will be necessary
so that the ‘‘hiss’’ does not disappear during align-
ment.

If intercarrier buzz is in evidence, after all normal
sound adjustments have been made, the cause may be
attributed to one or more of the following:

1. Improper adjustment of the AdC delay control.
2. Defective 6AU6 sound limiter.

3. Extremely high signal levels which require atten-
uation in the antenna circuit.

4. Transmitter over modulation.

VIDEO IF ALIGNMENT

1. Slowly turn the channel selector until the turret is
made to rest between two channels. Connect the neg-
ative lead of a 2 volt battery supply to terminal ‘‘E’’
(Fig. 27) and the positive lead to chassis. The bias
supply should be made variable so that it can be
varied from negative 3 volts to positive 3 volts. Keep
the supply leads short.

2. Connect the calibrated oscilloscope through a
10,000 ohm isolation resistor between terminal “‘D’’
and chassis. The sweep generator input to the re-
ceiver should be adjusted for 3 volts peak to peak
detector output. Do not exceed this output level
during any of the adjustments.

3. Feed the output from the sweep generator through
the special termination unit shown in Fig. 14 to point
““C” (Pin 1 of 6CB6, 3rd IF). Adjust the generator
until a pattern similar to Fig. 16 is obtained.

Fig. 16 4th IF Response.

4. Set the Marker Generator to 45.75 Mc and alter-
nately adjust the top and bottom slugs of the 4th IF
transformer for maximum gain and symmetry with
the 45.75 Mc markers positioned as shown in Fig. 16
The 39.75 Mc marker can be within $0.5 Mc of the
specified frequency. If the correct response curve
cannot be obtained in this step, check the position of
the two slugs to see that they are entering their
respective coils from the opposite ends of the coil
form. The position of the slugs near the center of the
coils may change the coefficient of coupling, making
correct alignment difficult if not impossible.
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Zenith Chassis 19M20, 19M20Z, 19M21, 19M21Z, 20M20, 20M20Z, 20M21, 20M21Z,
19R20, 19R21, 19R22, 22R20, 22R21.

5. Connect the sweep generator cable to terminal
‘‘A’’ (Mixer Grid). In this step it may be necessary to
temporarily reduce the bias to zero or even to go to
a slightly positive voltage in order to see the highly
attenuated trap slots with the oscilloscope vertical
gain near maximum.

6. Adjust the 47.25 Mc, 41.25 Mc (Top slug of Ist
IF transformer) and 39.75 Mc traps for minimum
marker amplitude, See Fig.17 . It can be seen that
maximum oscilloscope gain has been used and as a
result the top of the response curve has been ‘‘run
off’’ the oscilloscope screen in order to see a ‘‘blow-
up’’ of the trap slots.

39.75MC 47.25MC

v )

\/\

41.25MC

Fig. 17 Exploded View of Traps.

7. Readjust the bias to -2 volts and set the oscillo-
scope vertical gain to the calibrated position. Adjust
the sweep generator for a 3 volt peak to peak output
from the video detector.

8. With the test equipment set up as in Step 7, alter-
nately adjust the 2nd IF, 3rd IF, Ist IF and the conver-
ter plate coil until an overall response curve similar
to Fig.18 is obtained. Do not adjust the 4th IF in this
step. It will be found that the 2nd IF affects the low
side (42.75 Mc) and the 3rd IF the high side of the
response curve.

; /‘\ 45 75MmC

|

2rsme T N s

Fig. 18 Overall IF Response.

TURRET TUNER ALIGNMENT

The RF chassis adjustments have been made at the
factory and normally do not require readjustment in
the field unless tampered with. If adjustment becomes
necessary check the overall IF response and proceed
as follows:

1. Temporarily ground the turret AGC by connecting
a jumper between the AGC bus (yellow lead) and
chassis. (If sufficient output from the signal genera-
tor is available moderately better results may be ob-
tained with 2 volts of bias.)

2. Connect the calibrated oscilloscope to the feed
through terminal ‘‘H’’ (Fig. 4 ) through a 10K isolation
resistor. This terminal is the screen of the 6U8
mixer.

3. Use a 50 to 300 ohm matching transformer
(Fig. 14) and feed the output from the sweep gen-
erator to the antenna terminals of the receiver.

4. Turn the channel selector to Channel 4 and adjust
the sweep generator until a response curve somewhat
similar to Fig. 19 is obtained.

67 25MC 71 15MmC

Fig. 19 Channel 4 RF Response.

5. Study Fig. 4 and adjust the converter grid capaci-
tor (C9}, the RF plate capacitor (C8) and the RF grid
capacitor (C5) until a response curve similar to
Fig. 19 is obtained.

6. Turn the channel selector to Channel 11 and adjust
the sweep generator until a response somewhat
similar to Fig.20 is obtained. Adjust L5 and L6 to
obtain symmetry. I the band pass is too great or too
narrow also adjust L7,

99 25MmC

Fig. 20 Channel 11 RF Response.

7. Repeat steps 5 and 6 until the best overall sym-
metry is obtained. REMOVE AGC JUMPER.

MASTER OSCILLATOR ALIGNMENT

The master oscillator adjustment is to be made only
if resonance cannot be obtained with the strip oscilla-
tor adjustment wrench with the fine tuning control in
its center position, and after it has been determined
that the channel strip itself is not at fault.

If channels 2 through 6 can be made to resonate with
the bull’s-eye adjustment at the rear of the turret and
the high channels do not resonate, a slight readjust-
ment of the oscillator inductance L10 (See Fig. 4 )
may be necessary to affect resonance on the high
channels.
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CENTERING ADJUSTMENT

In the 19M series, the centering assembly is built
into the yoke housing. This assembly is made up of
two magnetic rings which can be rotated by means of
tabs. Centering is accomplished by gradually ro-
tating the tabs with respect to each other then rotating
both tabs simultaneously until the picture is centered.

FOCUS CONTROL: In the 19M Series, a 7.5 Megohm
potentiometer is provided for focusing the picture

tube.

UHF-VHF CHANGEOVER SWITCH

The low loss 85-546 UHF-VHF changeover switch is
part of the S-21001 UHF-VHF tuner package. The
switch performs 3 functions.

1. Is used to switch the antenna between tuners.
2. Switches the oscillator B+ between tuners.
3. Actuates the UHF pilot light.

The switch is actuated by a lever which
is mounted on the turret tuner shaft. When the VHF
tuner is in the UHF position, the lever, if properly
aligned, will actuate the changeover switch.
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| MOST

ZENITH Chassis 19M20,
Chassis 19M20Z, 19M20UZ,

19M20U,

19M21, and 19M21U.
19M21Z, and 19M21UZ,

are similar but have a socket for UHF tuner connection.
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REMOVING TURRET TUNER

FROM THE CHASSIS

1. Pull out the VHF power connector, UHF IF con-
nector, VHF oscillator B+ connector, VHF IF con-

nector and disconnect the antenna transmission line.

2. To insure proper indexing, note the channel to
which the receiver is tuned so that the tuner drum
can be rotated back to this channel before the unit
is reassembled.

3. Loosen {do not remove) the hex head set screw in
the VHF tuner drive pulley and slide pulley off the fine
tuning shaft. Remove screws and hex nuts.

=4

SLO-BLO FUSE

4. Gently pull the tuner out of its case

If, after the tuner is reinstalled, the fine tuning
knob does not have normal mechanical travel (from
stop to stop of the lower pulley) and can be turned to
hit only one stop, the dial cord can be made to slip
towards the other stop by applying sufficient pressure
to the fine tuning knob.

METAL WRAPPED RESISTORS

In servicing the TV receiver, the serviceman will find
several circuits in which metal wrapped resistors are
used. The metal wrapping dissipates much of the
resistor heat and doubles the wattage rating. In
replacing a resistor care should be used to mount it
as the original. If the metal mounting clamp is dis-
carded, the resistor wattage must be doubled.

T TP L——
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Schematic Diagram Chassis 20M20 & 20M20U,

CENTERING ADJUSTMENT

In the 20M series, PM focusing and centering is
utilized. The top screwdriver adjustment on the
centering assembly is used to move the picture up
or down and the bottom adjustment for side to side
movement. The center adjustment is for focusing.

In some 20M2] receivers, a single centering lever
is used for both vertical and horizontal centering.
The up-down movement of this lever moves the
picture horizontally while a left-right movement
moves the picture vertically. A screwdriver adjust-
ment is provided for focusing.

AFC ADJUSTMENT

The AFC adjustment can effectively be made by set-
ting the horizontal hold control L2l to a position
where it is virtually impossible to ‘‘throw’’ the re-
ceiver out of horizontal sync when switching from
channel to channel.

ez v

IMEG
0%

Adjustments on Neck of Picture
Tube 20M21 Chassis
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ZENITH Diagram for Chassis 20M20 and 20M20U. Chassis 20M21, 20M21U, and
20M21Z are similar in most respects; some of the differences are the use of 24CP4
or 27EP4 picture tube, and 6AU5SGT or BAV5GT vertical output tube.

Although it may be more convenient to first take out
the VHF tuner before removing the UHF tuner it is not
a necessity. The UHF tuner can be removed as
follows:

1. Loosen the screws and hex nuts which hold the
VHF tuner in place, Loosen the VHF
tuner drive pulley and slide the pulley off the drive
shaft. This step is necessary so that the VHF tuner
case can be moved slightly to obtain clearance for
removal of the UHF tuner.

2. Remove thé UHF heater and B+ connections

3. Loosen the set screw and remove the UHF tuner
drive pulley.

TINUOUS TUNER FROM THE CHASSIS

Ve vs vé V20" .
e R Coe 2BY7T ziepador  Note: 20M21Z uses a
DLE 3RD IL.E VIDEO AMP o - 21EP4B
. 7 F PIX turret type tuner.
v
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ALL VOLTAGES MEASURED FROM CHASSIS TO POINTS INDICATED,
ALL VOLTAGES ARE D.C.UNLES3 OTHERWISE SPECIFIEC
ALL DC vOLTAGES TO BE MEASURED WITH VACUUM TUBE VOLT-
REMOV'NG THE 521000 CON_ METER HAVING 1| MEGOHM INPUT RESISTANCE.
ALL VOLTAGE MEASUREMENTS TO BE MADE WITH NO SIGNAL

PRESENT NORMAL SETTING OF CONTROLS B CKANNEL SELEC-
TOR SET TC 2 UNLESS OTHERWISE STECIFIED,

ALL CONJENSER VALUES IN MICROFARADS UNLESS OTHERWISE
SPECIFIEL.

ALL RESISTORS * 20% TOLERANCE UNLESS OTHERWISE SPECIFIED.

ALL CONUENSER CAPACITY TOLERANCE *20% UNLESS OTHERWISE
SPECIFIED.

RESISTANCE MEASUREMENTS SHOWN WITH COILS DISCONNECTEL
FROM CIRCUIT

COIL RCSISTANCES NOT GIVEN ARE UNDER ONE OHM.

CATHOOE RAY TUBE 2ND ANODE VOLTAGE TO BE MEASURED WITH
ELECTRNSTATIC OR 20K MIN OHM PER VOLT HIGH VOLTAGE

METER
ARROWS ON POTENTIOMETERS INDICATE CLOCKWISE ROTATION

ALIGNMENT
®gints < CIRCLED ALPHABETS INDICATE ALIGNMENT AND
TEST POINTS.

4. Remove the UHF tuner locking screw and lift up
the tuner. It may be necessary to bear slightly
against the VHF tuner case to obtain sufficient clear-
ance for removing the UHF tuner.

When the tuner is reinstalled, reverse this procedure.
Do not tighten the UHF tuner locking screw until the
VHF drive pulley is installed and can be moved
freely. Also do not tighten the UHF tuner drive
pulley until the tuner and the indicator dial are in
synchronism on channels 14, 54 and 83.
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plug-in cables as the 22R20 chassis.
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RESISTANCE MEASUREMENTS SHOWN WiTH COILS DISCONNECTED
FROM CIRCUIT.

CATHODE RAY TUBE 2ND ANODE VOLTAGE TO BE MEASURED WiTH
ELECTROSTATIC OR 20K MiN OHM PER VOLT HIGH VOLTAGE
METER

The 19R22 chassis is similar except that the tuner and
volume cantrol assemblies are externally mounted with

peak to peak voltages are representative for all
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19R21 Chassis.
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CENTERING ADJUSTMENT

In the 19R series, the centering assembly is built
into the yoke housing. This assembly is made up of
two magnetic rings which can be rotated by means of
tabs. Centering is accomplished by gradually ro-
tating the tabs with respect to each other then rotating
both tabs simultaneously until the picture is centered.

In the 22R series, PM focusing and centering is
utilized. The top screwdriver adjustment on the
centering assembly is used to move the picture up
or down and the bottom adjustment for side to side
movement. The center adjustment is for focusing.

In some 22R20 and 22R2l receivers, a single centering
lever is used for both vertical and horizontal center-
ing. The up-down movement of this lever moves the
picture horizontally while a left-right movement
moves the picture vertically. A screwdriver adjust-
ment is provided for focusing.

AFC ADJUSTMENT

The AFC is adjusted by setting the horizontal hold
control L2l to a position where it is virtually imposs-
ible to ‘‘throw”’ the receiver out of horizontal sync
when switching from channel to channel.
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ZENITH Diagram for Chassis 19R20, 19R21, and 19R22. Chassis 22R20 and 22R21
are similar except for the horizontal output tube, an additional 5U4G, higher second
anode voltage, and high fidelity sound. Knob positions also differ.
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CORRECTOR MAGNET ADJUSTMENT

Two corrector magnets are used (not required in the

four corners and sides of the picture are visible.
(In some receivers it may not be possible to reduce

19R series) to obtain straight, sharply focused sweep
lines across the face of the picture tube. In the
22R21 chassis, the corrector magnets are mounted
top and bottom. The magnets are mounted on the
deflection coil mounting brackets and can be moved
in and out or up and down by bending the flexible
arms which support them. Adjustment has been made
at the factory and should not require re-adjustment
unless accidentally bent out of position. If this
occurs, proceed as follows:

1. With the vertical and horizontal size controls,
reduce the size of the picture to a point where the

the picture size sufficiently to see all the sides and
in this case it may be necessary to shift the picture
with the centering control to view one side at a time.)

2. Bend the corrector magnet arms until the corners
become right angles and the top of the raster is
parallel with the bottom and the left side is parallel
with the right side. After adjustment, the picture
should be restored to normal size.

NOTE: Mis-adjustment of the corrector magnets
may cause pincushioning, barreling, keystoning, poor
linearity, etc.
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ZENITH RADIO

CORPORATION
This signal path chart will help you diagnose faults that may develop in the 1955
Zenith television models.
i vz0
i6CB6}IST. I.F. 2|EP4A or
/ 2IEP48B AFFECTS PIGTURE
Reme? jomrne, PIX AND SOUND
:0’ v4 .‘. F ’-- -----.-.. V9
-‘6 GBG; 2ND l e “ﬂ-’ n ‘V.K;R‘\ 68K5
" o‘. oy " '. AGC. '
N S VES3RD IE e izaxy 3 SOUND 0
{ecBel . AL SPANNGEgL T,
& S e ) S
INCTT Cl e P
/:“"'- 2V
4 )
4 (FRINGE Lock 4,2 ©S6 ERT. JOUT.
16 AU6 GATE) oo+ %
Ve 5(').?"0 y X :
GBNG \ DET OUTPUT,,++* & VTEORT,
“ "p" “‘w"" YOKE
AUDIO VT
DET. v 3
vi %
*» E
* +
G%K-' -,y I DISCHARGE
v £
*
R.’-:o".b‘\“‘ i :;
" 5
U"MODELS "GAF4} Vi i
*
e Vi F LOW VOLTAGE RECT
(% 5
6UB
V2B
0sc
VIDE ™ LOW VOLTAGE RECT.
4 AMP e OUTPUT
VERTICAL CIRCUIT oo eo 00 0o SOUND CIRCUIT=ecaw-
HORIZONTAL CIRCUIT escsccece COMPOSITE VIDEOQ #x*x %
WATTS 235 VOLTS- IITA.C. 60 CYCLES
Signal Path Chart 20M20, 20M20Z, 20M20UZ & 20M20U.
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Index

Admiral Corp.
191.2,191.22 11

19M2
19N22
19R2
1982
19T1,
19w,
19W1RB,
19Y1A

=3
-A
=

20A2, 20A22

20D2
20L2
20X5
20X5A, -B
20X5C

20X P5A
TA1811
TA1812
TA1822
T1831
T1832
T1842
TA2211
TA2212
T2212B
CA22152
LA22152
TA2215
C2216AZ
CA2216Z
HA2216Z
K2216A
KA2216
LA22162
T2216A
TA2216, -A
CA2217Z
HA22172Z
K22174
KA2217
LA2217Z
T2217A
TA2217, -A
TA2218
TA2222
F2226
FA2226
KA2226
TA2226
KA2227
C22364
CA2236,-A
CA2237

11
11
11
11
11
11
11
11

Armiral, cont.
m224287 10
TA2242 11
CA2246 11
C2256 10
K2256 10
K2257 10
CA2526 11
Arvin
21-550 25
21-551 25
21-552 25
21-553 25
21-554 23
21-555 23
21-557 23
D-379 25
D-382 25
E-383 23
Capehart-
Farnsworth
1T174+ 27
2T214+ 27
4Cl74+ 27
5C214+ 27
9F214+ 27
15W214+ 27
16T244+ 27
18W214 27
CX-37 27
CX=37-1 27
CT-89 27
CT-90 27
CT-95 27
CT-108 27
CT-110 27
CcT-112 27
CT-115 27
CT-116 27
CT-130 27
CT-131 27
CT-133 27
CT-134 27
CBS-Columbia
22C09, =B 31
22719, -B 31
U22C05 31
u22c07 31
U22T09 31
U22T19 31
921-11 31

Under each manufacturer's name are listed that make chassis

and models in numerical order, at left.

The corresponding page

number at right of each listing refers to the first page of each sec-
tion dealing with such material.

CBS;, continued
921-13 31
921-14 31
Crosley Corp.

G-17TOB 35
G-17TOBK 35
G=17TOBU 35
G=17TOMH 35
G-17TOMU 35
G-17TOWEH 35
G-17TOWH 35
G=17TOWU 35
H-17TOBH 35
H-17TOBU 35
H-17TOMH 35
H-17TOMU 35
H-1"7TOWH 35
H-17T0WU 35
G-21TOBH 35
G-21TOMH 35
G-21TOWH 35
H-21COBH 35
H-21COBU 35
H-21COMH 35
H-21COMU 35
H-21COSBH 35
H-21COSH 35
H-21COWH 35
H-21COWU 35
H-21HCBH 35
H=-21HCBU 35
H-21HCMU 35
H-21HCWH 35
H-21HPBHa,d 35
H-21HPWHa,d 35
426 35
431 35
431 -2 35
432 35
443 35
443-3 35
445 35
Du Mont Labs.

RA-312 43
RA-313 43
Emerson Radio

748B, -C 47
7778 47
787A, -B 47
796C 47
7978, =C 47

Emerson, cont.
798B 47
120179B 47
120203B 47
120204B 47
120205B 47
General-Flectric
P 57
G, J, K 63
17¢c127 57
17T14 63
17T15 63
17T16 63
17720 63
17T115 57
17T117 57
21C103 63
21C104 63
21C114 57
21C115 57
21C116 57
21C117 57
21C119 57
21C120 57
21cl121 57
21C350 63
210351 63
21T10 57
21T11 57
21T12 57
21714 57
21T15 57
21T17 63
21T18 63
21T19 57
21T22 63
21723 63
21724 63
21725 63
21730 63
21731 63
Hallicrafters

1773210 69
217320 69
21K330 69
A1600D 69
B1600D 69
Majestic

78, 78A 73
79 73
81 to 86 73

Ma jestic, cont.
88 73

123 73
124 73
124-2 73

Montgomery Ward
WG-3071E, -F 77
WG-3073E,-F 77
WG=-3075D,-E 77
WG-3077D,-E 77
WG-3079D,-E 77

Motorola, Inc.
17720 85
Y17T20 85
21C3 79
21K19 85
21K20 79
21K21 79
21K22 79
21K23 79
21K24 79
21T15 85
21T16 85
217117 85
21T18 79
21719 79
Y21C3 79
Y21K19 85
Y21K20 79
Y21K21 79
Y21K22 79
Y21K23 79
Y21K24 79
Y21T15 85
Y21T16 85
Y21T17 85
Y21T18 79
Y21T19 79
24K4 79
24K5 79
Y24K4 79
Y24K5 79
TS-418 85
VTS-413 85
TS-518 85
VTS-518 85
WTS-518 85
RTS-525 79
TS-525 79
WTS-525 79
TS-528 79
TS-603 79
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Qlymplc Radio

R, S, U 89
17CR20 89
17TR10 89
17TR19 89
21CS12 89
21CS18 89
21CcUls 89
21CUl16 89
21KS22 89
21T7S11 89
21TS17 89
21TU14 89
Packard-Bell
2842 93
2843 93
2844 93
2940 93
2941 93
3041 93
Philco Corp.
2204010 97
22C4010L 97
22C4012 97
2204014 97
22C4016 97
22C4119 97
22C4120 97
2204122 97
2204123 97
22C4124 97
22C4126 97
2204310 97
2204312 97
24C6010 97
24C6109 97
24C6110 97
24C6112 97
24C6310 97
TV-300 98
TV-301 98
TV-350 107
TV-354 107
RCA Victor
17S450 121
175451 121
17S453 121
218S348K(U) 121
218355K(U) 121
21S357K(U) 121
21S362K(U) 121
21S367K(U) 121
21S369K(U) 121
215501(U0) 121
218502(U0) 121
218503(U) 121
21S504(U) 121

RCA, continued
218505(0) 121
218506(0) 121
218517(U) 121
218518(U) 121
218519(U0) 121
218521(U) 121
218522(0) 121
218523(0) 121
218525(U) 121
218526(U) 121
218537(U) 121
21S548(U) 121
2185251(U) 121
2185252(U0) 121
248529,-U 115
248531,-U0 115
245532,-U 115
24T420,-U 115
24T435,-U 115
KCs84C 115
KCS84E 115
KCS84F 115
KCS84H 115
KCS84J 115
KCS84K 115
KCcs87 121
KCS87A 121
KCs88 121
KCcsS88A 121
KCS88B to F 121
KCS88H 121
KCS88J to P 121
KCS88vV,-VA 121
Raytheon

17T18 129
21T19 129
M-1750 130
M-1751 130
M-1752 130
M-2160 130
M-2161 130
M-2162 130
Sears, Roebuck
3102X 133
3104A 133
3112X 133
4108, -A 133
4112 133
4113A,-B 133
4118B, -C 133
4119A 133
4125 133
4127C,-D 133
4129A, -B 133
4133 133
4135, -B 133
4140E 133

Sears, cont.

4150E 133
4]1 53E 133
4155E 133
5113 133
528.271 133
528.292 133
528,300 133
528,303 133
Sentinel Radio

10-701 137
1U0-711 137
10-714 137
10-721 137
10-724 137
10-752 137
1U-755 137
1U-758 137
1U0-762 137
10-765 137
1U0-768 137
10-791 137
10-901 143
10-911 143
1U-914 143
1U0-921 143
10-924 143
10-991 143
Sparton

117210 147
12A204 147
124210 147
14A204 147
230214 147
Stewart -Warner
17T-9620A 151
17T-9620B 151
21C-9700R 154
21C-9700RB 154
21C-9700W 154
21C-9700WB 154
21C-9700X 154
21C-9700XB 154
21T-9630A 181
21T-9630AB 151
21T-9630C 151
21T-9630CB 151
21T-9630D 151
Stromberg-

carlson

217 157
227 157

Sylvania Elect.
1-522-1,-2 16
596 161

Trav-ler Radio
47703 167
48A3 167
438A4 167
48C4 167
4944 167

Westinghouse

H-838K21B 171
H-838KU21B 171
H-841T21 171
H-841TU21 171
H-842T21 171
H-842T021 171
H-843K21 171
H-843KU21 171
H-844K21 171
H-844KU21 171
H-847K21 171
H-847KU21 171
H-848K21 171
H-848KU21 171
H-853K24 171
H-853KU24 171
H-854K24 171
H-854KU24 171
H-861T21 171
H-861TU21 171
H-862T21 171
H-862TU21 171
H-863T21 T
H-863TU21 171
H-864T21 171
H-864TU21 171
H-865T21 171
H-865TU21 171
H-866T21 171
H-866TU21 171
H-867T21 171
H-867TU21 171
H-868T21 171
H-868TU21 171
H-869K24 171
H-869KU24 171
H-870K24 171
H-870KU24 171
H-871T21 171
H-871TU21 171
H-872T21 171
H-872TU21 171
H-875T24(A) 171
H-875TU24 171
H-876T24 171
H-876TU24 171
H-877T24 171
H-877TU24 171
H-878K24 171
H-878KU24 171
H-881K24 171

Westinghouse

H-881KU24 171
V-2312 171
V-2313-15 171
V-2313-25 171
V-2313-35 171
V-2314 171
V-2314-15 171
V-2314-25 171
V-2323 171
V-2323-101 171
V-2323-201 171
V-2323-301 171
V-2324 171
Zenith Radio

19M20 179
19120Z 179
19M21,-2 179
19R20 179
19R21 179
19R22 179
20020, -2 179
20M21, -2 179
22R20 179
22R21 179
M1800+ 179
R1800+ 179
R1812+ 179
2228+ 179
M2229+ 179
R2229+ 179
M2230+ 179
R2230+ 179
M2237+ 179
M2249+ 179
R2249+ 179
M2250+ 179
R2250+ 179
M2252+ 179
R2253M 179
R2257E,R 179
R2258+ 179
M2260+ 179
M2261 + 179
M2267+ 179
R2337E,R 179
R2359E,R 179
R2360R 179
R2367E,Y 179
R2368R 179
R2387R 179
R2391R 179
M2870R,RZ 179
R2671E,R 179
R2975R 179
R2976E 179
R2979E 179
R2994EU 179
R2994HU 179
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