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RADIO DIAGRAM MANUALS
0 New 1958 VOLUME 18

Price $2.50

Repair quickly all new 1958 sets as
well as older radios. This big volume
contains clearly printed, large sche-
matics, needed alignment data, re-
placement parts lists, voltage values,
and information on stage gain, loca-
tion of trimmers, and dial stringing,
for all important new 1958 sets. In-
cludes material on portables, clock
radios, record changers, FM, and
auto sets. A worthy companion to

seventeen previous volumes used by
over 143,000 shrewd radio service-
men. Large size: 81/2 x 11 inches.
Manual style binding.
Postpaid, only $250

RADIO DIAGRAMS FOR PREVIOUS YEARS

Speed up and simplify all radio repairs. Service radios faster, better,
easier, save money and time, use these SUPREME Most -Often -Needed
diagram manuals to get ahead. At the low cost (only $2 for most vol-
umes) you are assured of having for every job needed diagrams and
other essential repair data on 4 out of 5 sets you will ever service.
Clearly printed circuits, parts lists. alignmenr data, and helpful service
hints are the facts you need. Average volume has 192 pages, large
size 81/2 x 11 inches. Manual style binding.

1957 D 1956 D I955  1954 [I] 1953 E 1952
Volume 17 Volume 16 Volume 15 Volume 14 Volume 13 Volume 12

$2.50 $2.50 $2.00 $2.50 $2.50 $2.50

1951 1950  1949  1v48 [11 1947
Volume 11 Volume 10 Volume 9 Volume 8 Volume 7

$2.50 $2.50 $2.50 $2.00 $2.00

D 1942 D 1941
Volume 5 Volume 4

$2.00 $2.00

El 1946
Volume 6

$2.00

El 1940  1939  1926-1938
Volume 3 Volume 2 Volume 1

$2.00 $2.00 $2.50

 INDEX for all Radio and TV Manuals 250

SUPREME TELEVISION MANUALS
[-I 1958 TV Manual, Tv -14

Often - Needed

1958

ICICV1S1071

Akmeam

raBuCATIOIN

This new giant volume of 1958
television factory data will give
you everything you need to repair
and adjust all present-day TV sets.
The television series manuals are
amazing bargains and defy compe-
tition. The 1958 volume contains
circuit explanations, 192 pages of
alignment facts, test patterns, re-
sponse curves, waveforms, voltage
charts, hints, and dozens of mam-
moth double -page work -bench di-
agrams. Large size 81/ix I 1 inches.
Sturdy covers. Book binding opens
flat. Amazing value.
Price postpaid, only... 3

EARLIER TV MANUALS FOR 1957 TO 1948

Supreme TV manuals cover all needed service material on every popular
TV set of every important manufacturer. Here is helpful, practical,
factory -prepared data that will really make TV servicing and adjustment
easy for you. Supreme giant TV manuals have complete circuits, alignment
facts, test patterns, response curves, service hints, recommended changes,
voltage charts, waveforms, and many double -page diagram blueprints.
Here is your TV service material to help you do more expert work
quicker; and priced at only $3. The UHF Converters manual at only
$1.50 has everything you need on UHF. Radio manuals described at left.

0 ADDITIONAL 1957 TV, Vol. TV -13, $3.
El EARLY 1957 TV Manual, TV -12, $3.

D 1956 TV
Volume TV -11

33.00

El 1955 TV
Additional, TV-10

$3.00

[11 1953 TV [I] 1952 TV
Volume TV -7 Volume TV -6

$3.00 $3.00

1949 TV
Volume TV -3

$3.00

[1] 1948 TV
Volume TV -2

53.00

D 1955 TV
Early, Vol. TV -9

$3.00

1951 TV
Volume TV 3

$3.00

[111 1954 ry
Volume TV -8

$3.00

Ej 1950 TV
Volume TV -4

$3.00

D UHF Converters
Volume 1.111F1, $1.50

MOW TO

firefirryure
Rail.
Jr, PIIIPIT

Ej How to Modernize Radios
Cash in by improving and modernizing all out of date
radio sets and cabinets. Practical job -sheets with sche-
matics and photographs make this work easy.
Size 81/2 x 11 inches. Your price only $1

E Simplified Radio Servicing by
COMPARISON Method

Revolutionary different COMPARISON technique per-
mits you to do expert work on all radio sets. Most repairs
can be made without test equipment or with only a volt -
ohmmeter. Many simple, point-to-point, cross-reference,
circuit suggestions locate the faults instantly. Plan copyrighted. Covers
every radio set - new and old models. This new servicing technique
presented in handy manual form, size 8% x 11 inches, 92 pages. Over
1,000 practical service hints. 26 large, trouble -shooting blueprints. Charts
for circuit analysis. 114 tests using a 5c resistor. Developed
by M. N. Beitman. New edition. Price only $150

Simplified
Radio

Servicing
by

Comparison
Method

0 RADIO SERVICING COURSE
Here is your practical radio course of 22 easy -to -follow
lessons. Review fundamentals, learn new servicing tricks.
Just like a $200.00 correspondence course. Everything in
radio servicing. With self -testing questions.
New edition. Price only $250

Ei TELEVISION SERVICING COURSE
Let this new course teach you TV servicing. Amazing bargain,
complete only $3, full price for all lessons. Giant in size, mammoth
in scope, topics just like a $200.00 correspondence course. Lessons
on picture faults, circuits, adjustments, short-cuts, UHF, alignment
hints, antenna problems, trouble -shooting, test equipment, picture
analysis. Special, only $3

n Practical Radio & Electronics Course
Here is your complete home study course of 53 lessons designed ro
train any beginner to be an expert in radio and electronics. Covers every
topic of radio, electronics, with lessons on test equipment, FM, TV, radio.
etc. Giant 8% x 11 inches, 3 -in -1 volume, includes all lessons,
instructor's notes, test questions. New edition. Only. $395

0 ANSWER BOOK to the above course 250

0 RADIO MATHEMATICS
Explains arithmetic and simple algebra in connection with
units, color code, meter scales, Ohm's law, alternating cur-
rents, ohmmeter testing, wattage rating, series and parallel
connections, capacity, inductance, mixed circuits, vacuum
rubes, curves, the decibel, etc., and has numerous
examples. Only 250

 1957-1958 RCA Victor TV Manual $150
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material in this manual and who aided us in the preparation of this book.
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Admiral
15C1 CHASSIS Used in Models P17E31, P17E32, P17E33, P17E34,

and P17E35. (Service material on pages 5 to 8)

CHANNEL ADJUSTMENT
IMPORTANT: Always make adjustment on lowest chan-
nels first, then work up, in order of channel number to the
highest channel. For example, if channels 7, 5, 2 and 9
are being received, adjust channel 2 first, then 5, 7 and 9.

For VHF channel adjustments, refer to figure 2 and per-
form the following adjustments procedure:
a. Turn set on and allow 15 minutes warm up.
b. Set Channel Selector for lowest channel to be received.

Set other controls for normal picture and sound.
c. Set Fine Tuning control at center of its range by rota-

ting it approximately two turns in either direction and
then one -quarter turn in the opposite direction.

d. Remove Channel Selector and Fine Tuning control
knobs. Remove Phillips screw and escutcheon under
control knobs.

e. Using a non-metallic alignment tool with I/8" blade
(part number 98A30.19), carefully adjust channel slug
for best picture. (NOTE: The sound is not loudest at
this point.) Repeat the procedure for each channel to
be adjusted. ALWAYS adjust channels in order from
the lowest to the highest number.

VHF OSC. ADJ. ACCESSIBLE THROUGH

EITHER OF THREE HOLES, WHEN

TWO SLUGS ARE VISIBLE

ADJUST TOP SLUG.

TOP SLUG

Figure 2. Side Cabinet View of Tuner.

Tuning Knobs Removed.

HORIZONTAL
If picture "slips sideways" or "tears'',

Turn shaft to the left or right un-
til picture does not "tear" when switching
from one channel to another.

HORIZ?
HOLD

HEIGHT VERT. LIN.

BRIGHTNESS
Adjust for desired picture
brightness.

Figure 3. Auxiliary Controls at Rear of Set.

VHF ANTENNA

REMOVING CHASSIS FROM CABINET
The cabinet enclosure of these receivers consists of a

cabinet wrap -around (shell), bottom plate, front bezel and
cabinet back. The chassis, speaker and picture tube are
mounted as a complete assembly to bottom plate of cabinet.

To remove chassis from cabinet, proceed as follows:
1. Remove Tuning knobs at side of cabinet.
2. Remove cabinet back. Be careful not to damage interlock

socket or plastic shaft of Horizontal Hold control.
3. Remove picture window and front bezel after removing

screws at side and bottom of bezel away from cabinet.
Lift up to free bezel from top of cabinet.

4. Remove top cabinet mounting screw on cabinet top. This
screw is located beneath carrying handle.

5. Remove reinforcing brackets at top corners of cabinet.
6. Disconnect antenna lead-in and terminal board from

rear of cabinet.
7. Remove cabinet wrap -around after removing screws

which mount it to bottom plate of cabinet.
8. To remove bottom plate from chassis, remove screws

which mount it to chassis bottom. Caution: Do not
allow bottom surface of chassis (printed wiring) to
come in contact with metal bench, tools or other objects
which may be lying on top surface of bench.

9. To reassemble chassis in cabinet, follow above procedure
in reverse order.

PICTURE CENTERING TABS
More lobs doter together or lorthel

JI apart to renter picture

t

REMOVABLE COVER

 
 w I                                

7
PRINTED WIRING BOARD AC INTERLOCK SOCKET BRIGHTNESS

Figure 4. Rear View of Chassis Showing Adjustment Locations.

DEFLECTION YOKE
YOKE RETAINING SPRING

To correct what tilt, loosen weir on
yoke retaining spring Rotate yoke

wad picture is straight Tighten

UMW

HORIZONTAL HOLD

FUSIBLE RESISTOR

SELENIUM RECTIFIERS

--- HEIGHT
--- VERTICAL LINEARITY

To correct improper picture height

or 'rein& linearity, alternately

athirst HEIGHT and VERT LIN
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A4
25.3 MC MAX
MIXER PLATE
ON VHF TUNER ---5

A3
- Ss

24.2 MC MAX
IF INPUT

A2
V 24.9 MC MAX -

1ST IF

Al
23.4 MC MAX

2ND IF

O
TEST POINT IF AGC

AG \.)
4.5 MC SOUND

INTERSTAGE

A5
4.5 MC

OUADRATURE

A8
*TOP SLUG

4.5 MC SOUND
---TRAP 6

AT
BOTTOM

O 4.5MC SOUND
TAKE OFF

Figure 9. Bottom View of Chassis Showing Test Point Locations
and IF Alignment Data. VHF Tuner at Top of Illustration.
'}Bottom slug is nearest bottom of shield con.
'Top slug is nearest top of shield con. ---7101

4.5 MC SOUND IF ALIGNMENT USING
TELEVISION SIGNAL

Important: Note that step 3 of the sound IF alignment
procedure requires the use of a strong transmitted TV signal.
Steps 5 and 6 require the use of a weak I attenuated) TV
signal. Failure to use a television signal of the required level
as instructed for each of the steps will cause incorrect align-
ment with resulting weak or distorted sound.

Make alignment adjustments as follows:

1. Remove cabinet back. Turn set on and allow 15 minutes
for warm up.

2. Select the strongest TV station received. Adjust set for
normal operation. See figure 8 for adjustment locations.

3. Using a non-metallic alignment tool (for hexagonal core
IF slugs, Admiral Part No. 98A30-12), very slowly turn
slug "A5" several turns counterclockwise until a buzz is
heard in the sound. Then turn it clockwise until the
loudest and clearest sound is obtained NOTE: There
may be two points (approximately 1/2 turn apart) at
which sound is loudest The slug should be set at the
center range of the second point of loudest sound noted
as the slug is turned in (toward printed circuit board).

4. Set Contrast control fully to the left (counterclockwise).
Reduce the signal to the antenna terminals until there is
a considerable amount of hiss in the sound. For best
results, it is recommended that a step attenuator be con-
nected between the antenna and the antenna terminals.
The signal can also be reduced by disconnecting the an-
tenna and placing it in close proximity of the antenna
terminals or tuner antenna lead-in.

ADMIRAL Chassis 15C1 Diagram

VHF TUNER 94E119-6

COIL VIEW
TRIM SET OM CIMMIEL

10

0102

LI
C104

2.5-12.5

13

6.16

2

611161 IOC

13

RUN CHANGES
Vail of production /5C/.

To improve uniformity of operation Linder
ell signal [and/loons and for ',mallet,
oI circuitry, R405 was 2.2inq ohms
8I08 and 0402 were removed.

0 Alternate We type /5086) user, V302. IWSIC

5J6

151110

W V v102 II ISM rj7 '3

VNf MIXER

Ir

115 1011$

)15°1
60 CICL1

AC SILT

For schematic
notes, see such
material on
page 14.

M502

4- 041555 1110510

I Cuufi 1101110

35

VHF OSC.

CIII

T
CR 10 1101

101

4

Ill

O
1110

121

161
106

C114

1000

IIC

'AOC

0402

1112

/1Jr 6.11

IID "221

SR

0404

- Vor TUNER
0122 CI24

v 02 0 201 1000 V 102 V 101 meg

1503
151

V302

I lot
L

L309 V303 0310

CSa 0522
I21:1

v406 0405 0405 v305

5501
L501 011101

1901011

505 L -
0411

SO2

15-1.5110

.001111

1501

15011 51
150/

1

m5013
1511 j 63110-3

5. Carefully adjust slug "A6" for loudest
sound with minimum hiss level. If hiss disappears dur-
ing alignment, reduce signal input to maintain hiss level;
readjust "A6".

6. Carefully adjust slug "A7" for loudest and clearest
sound with minimum hiss level. If hiss disappears dur-
ing alignment, reduce signal input to maintain hiss level;
readjust "A7". Caution: Adjustment "A7" is slug near-
est bottom of shield can; use care so as not to disturb
slug nearest top of shield can.

7. If the above steps are correctly made, no further adjust.
ment should be required. However, if sound remains

0401

0 0

511010I
eiwetC111111513

Cellefl CIA/ID

and clearest

L502

5011

o04'
Way
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PRINTED WIRING BOARD A5770-4

11104

1/2 6AW8A
SOUND IF 1111

V 30 j1 --2po
-.ow lir

L2012 L2018
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0%
T" -v IO

1
trot_

.00154? 110
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SOUND 0E1

4201
1700

5
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111111111111111111111111

EC5041.
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1447

,3.1

010

141

.0010f
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04144
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A
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1
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VERT.
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.022 NI
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704x70 70 /OW
Oi 111011111

11011015 1157
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11 V RECTIFIER

4407
4549

403
4442

1 A

11.12E

3.1A

I2AX4 CTA
111100

24!

If -il3N9r 60- 0r
20112.

5" 4211W
1,114

760.

:406c.52 I C4,32:I

1462 4163

1501 _ 131

TT'IF "
1701

14020
NOR 2 099 101E

RE0

Kg 2111.1,; 113 1
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"
041-261. 4_ -_

Schematic for 15C1 Television Chassis Stamped

distorted at normal volume level when receiver is tuned
for best sound, repeat entire procedure.

Caution: Do not readjust slug "A5" unless sound is
distorted. If "A5" is readjusted. all steps its alignment
procedure should be repeated exactly as instructed above.

ALIGNMENT OF 4.5 MC TRAP 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,

Run 10 through Run 12.

forming a very fine herringbone pattern.

-f-
3.11y

N0111

334
1011E

4112101:
SIC VIVO&
OYU MIMI
ilEASY101

To align the 4.5 MC trap (slug adjustment A8), tune in
a television station with beat interference pattern in picture.
While closely observing the picture, adjust slug A8 for
minimum interference pattern.

Important: A hexagonal non-metallic alignment tool
(Admiral part number 98A30-12) is required for making
adjustment. Note that adjustment A8 is top slug (nearest
top of shield can) ; use caution so as not to disturb bottom
slug (nearest bottom of shield can) as sound IF alignment
will be affected.

7
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ADMIRAL Chassis 15C1 Service Information, Continued

IF AMPLIFIER ALIGNMENT
 Connect isolation transformer between power line and  Set the Contrast control fully to the left (counterclock-

receiver. wise).

 Connect negative of 4.5 volt bias supply to test point  Allow about 15 minutes for receiver and test equip -

"T", see figure 8, positive to chassis.. ment to warm up.

 Disconnect antenna. Connect a jumper wire across the  Use lowest DC scale on VTVM.
antenna terminals.

PRELIMINARY STEPS USING SIGNAL GENERATOR AND VTVM

Step
Signal

Gen. Freq.
VTVM and Signal

Generator Connections
Instructions Adjust

Set Channel Selector to channel 1 position.

1 24.2 MC Connect scope and VTVM to test

point "V" through a network as

shown in figure 6. Couple IF input
to V102 (516) through dummy tube
shield.

Use lowest scale on VTVM when ad-
justing for maximum. Reduce gener-
ator output for VTVM reading ap-
proximately 2.5 volts or less. If output
is unstable, refer to Section 1 of
Alignment Hints.

A3 for maximum.

Set Channel Selector to channel 4 position.

2 24.9 MC Same as above. Same as above. A2 for maximum.

3 23.4 MC Same as above. Same as above. Al for maximum.

4 25.3 MC Same as above. Same as above. A4 for maximum.

IF RESPONSE CURVE CHECK (using sweep generator and oscilloscope)

Step Receiver Controls
and Bias Supply

Sweep Generator Marker Generator Oscilloscope Instructions

5 Same as in prelimin-
ary steps.

Connect high side to
5J6 tube shield.
Connect low side to
chassis near tube
shield. Set sweep
freq. to 23 MC and
sweep width approx.
7 MC.

If an external marker gen-
erator is used, loosely cou-
ple high side to sweep
generator lead on tube
shield, low side to chassis.
Keep marker and sweep
outputs at very minimum
to prevent overloading. A, , . .

Connect high
side to test
point "V" thru
a decoupling
filter, see fig-
ure 6.

Compare response
curve with fig. 7. If
curve does not resem-
ble fig. 7, A4 may
be adjusted for most
symmetrical curve.

TEST POINT 47000n...-_,A,,,,,-OHMS

21.25MC MARKER

(MAY NOT BE VISIBLE)

22.1 MC

MARKER
- 2.714C TO 3.1MC

24.2 MC

MARKER

2535 MC
MARKER

25.6MC

MARKER

50*/

Figure 7. Ideal IF Response Curve.

should reduce response
curve amplitude without
altering the shape of the
response curve.

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

INSULATE
BOTTOM WITH
MASKING TAPE

A4
25 3MC MAX
MIXER PLATE

ON VHF TUNER

A8
*TOP SLUG

4.5 MC
SOUND TRAP --

A7 - -
t BOTTOM SLUG
4.5 MC SOUND

TAKE OFF

GROUND impor

OSCILLOSCOPE

CHASSIS

Figure 6. Decoupling Filter.
A3 A2 Al

24.2 MC MAX 24.9 MC MAX 23.4 MC MAX
IF INPUT I T IF 250 IF

270 TO VTVM OR

TEST POINT

IF AGC

A6 A5
4.5 MC SOUND 4.5MC

INTERSTAGE OUADRATURE RF AGC

Figure 8. Inside Chassis View of Printed Wiring Board
Showing Test Point Locations and IF Alignment Data.
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Admiral
CHASSIS 20B6C, -CB, 20B6T, -TB, 2OUB6C, -CB, 2OUB6T, -TB, 2006C

These sets are covered by material on pages 9 through 14. The suffix
letter "C" or "T" indicates console or table model and not any electrical
difference. The schematic on pages 12-13 is exact for 20B6C, 20B6T.
Chassis 2OUB6C, 2OUB6T use a UHF tuner. The additional suffix "B"
indicates the use of Neutrode type tuner with the balance of chassis being
the same as the corresponding type. Chassis 2006C also uses Neutrode
tuner and incorporates necessary additional circuits for remote tuning
operation. Models using these various chassis are listed below. Models
with suffix "B" use one of the chassis with Neutrode tuner. Some of the
models may also have a suffix letter "N."

MODEL

NUMBER TV

(May have sufti CHASSIS
letter '13",N "N"),

TH21H22 20B6T
TH21UH22 2OUB6T

TH21H23 20B6T
TH21UH23 2OUB6T

CH21H32 2086C
CH21UH32 20M(
CH21H33 20B6C

CH21UH33 2OUB6C

CH21H34 20B6C

CH21UH34 2OUB6C
CH21H41 20B6C
CH21UH41 2OUB6C
CH21H43 20B6C
CH21UH43 2OUB6C
CH21H44 20B6C
CH21UH44 2OUB6C
LH21H32 20B6C
LH21UH32 2OUB6C

LH21H35 20B6C
LH21UH35 2OUB6C
LH21H22 20B6C
LH21UH22 2OUB6C

LH21H23 20B6C
LH21UH23 2OUB6C
LH21H24 20B6C
LH21UH24 2OUB6C

CHS21H72 2006C
CHS21H77 2006C

LHS21H51 2006C
LHS21H53 2006C
LHS21H54 2006C
LHS21H62 2006C
LHS21H69 2006C

VHF CHANNEL
INDICATOR DRUM

UHF ANTENNA

VHF ANTENNA

PICTURE CENTERING TABS'
More tabs (loser together or farther
sport to center Wore

SPEAKER CONNECTIONS -
ON SOUND OUTPUT

TRANSFORMER

PHONO INPUT SOCKET

SUPER RANGE FINDER17 I-
11

-\
.s.

HORIZONTAL LOCK FUSE
Slow -Blow Type "N"

Rear View of 20B6C, 20B6T, 2OUB6C and 20U B6T Chassis Showing Adjustments. 1 3/4 Amp. Fuse.
(Actual view is of 2OUB6C (VHF -UHF) Chassis)

DEFLECTION YOKE
YOKE RETAINING SPRING
To correct picture tilt.
loosen nut on yoke retain-
ing spring. Rotate yoke
until picture is straight.
Tighten nut

VERTICAL LINEARITY
HEIGHT

To tarred improper picture hey*
Of rertital linearity alternately

(Kiwi HEIGHT and VERT LIN

PRINTED WIRING
A7185-2

AGC CONTROL

PHONO - TV SWITCH

CHASSIS REMOVAL

1. Disconnect leads from antenna terminals and remove
cabinet back.

2. Remove the screws which mount rear of chassis support
channels to sides and bottom of cabinet.

3. Remove speaker leads from sound output transformer.
4. Remove chassis, picture tube and front escutcheon as a

unit through the front of the cabinet.
5. To reinstall chassis, insert chassis through front of cab-

inet. Use extreme care to see that metal locating pins (at
rear of escutcheon) fit into holes provided in cabinet.

........:"."".""""eri
. 4. 0 O. 0 1

.,.. - - '- #0 U5 AN T61 N2 GI 6 T R

#1A99-17- 71
*TIERETAINING SCREW SUPPORT0W3.61R1E

* SUPPORT WIRE

i41
arr...

WASHER'
4C1-76-71 4

NUT . # 0/.
:/172A8-15-71

TUBE WEDGE
#33A239

RUBBER TIPS 10-24 X 1/2 H.H.S.T.
*12679-26-1 SCREW *1A212-29-71,

RUBBER BUMPER

9
Rear View of Escutcheon with Picture Tube Mounted

Chassis Removed.
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ADMIRAL 20B6C, -T, 2OUB6C, -T, 2006C

IF AMPLIFIER ALIGNMENT
 Connect negative of 3.0 volt bias supply through 10K

resistor to test point "T" (IF AGC), see figures 10 and
11, positive to chassis.

 Connect generator high side to 6CG8 mixer-osc. insu-
lated tube shield. Connect low side to
chassis near tube shield.

 Connect VTVM high side to test point "V" through a
decoupling filter, see figures 7, 10 and 11.

 Set Channel Selector to channel 12 or other unassigned
high channel, to prevent interference during alignment.

 Connect a jumper wire across the antenna terminals.
 Set Contrast control fully to the right (clockwise).
 Set AGC and Super Range Finder controls fully to the

left (counterclockwise).

SUPER RANGE FINDER ADJUSTMENT
The Super Range Finder control cannot be set properly if

the Horizontal Lock, Vertical Hold or AGC controls are out
of adjustment.

The Super Range Finder control is used to improve sync
stability in areas I especially fringe areas) where interference
caused by ignition systems, switches, motors, etc. results in
an unstable picture. NOTE: At the factory, this control
is set completely to the left. It should only be turned
from its original position if picture is unstable.

To adjust, turn Super Range Finder control (at rear of
set) to the right until picture becomes stable. A compromise
setting of the control may be required in areas having both
strong and weak signals.

IMPORTANT: Keep the Super Range Finder control as
far to the left as possible while still maintaining good sync
stability on all channels.

Step Signal
Gen. Freq. Instructions Adjust

Before proceeding, be sure to check the signal generator used in alignment against a crystal calibrator or other
frequency standard for absolute frequency calibration required for this operation.

1 41.25 MC If necessary, increase generator output and/or reduce bias to -1 1/2
volts to obtain a definite indication on VTVM.

Al for minimum.

2 47.25 MC A2 for minimum.

3 42.3 MC

Use -3 volts bias. When adjusting, keep reducing generator output
to prevent VTVM reading from exceeding 2 volts.

A3 for maximum.

4 45.3 MC A4 and A5 for max.

5 41.5 MC A6 for maximum.

6 42.0 MC A7 for maximum.

7 43.5 MC A8 for maximum.

8 To insure correct IF alignment, make "IF Response Curve Check".

IF RESPONSE CURVE CHECK (Using sweep generator and oscilloscope)
Receiver Controls
awl Bias Battery

Sweep
Generator

Marker
Generator Oscilloscope Instructions

Set Channel Selector
on channel 3 or an
unassigned low chem.
nel. Contrast control
fully to the left. Con-
nect negative of 3
volt bias supply to
test point "T" (IF
AGC); positive to Chas-
sis.

Connect high side to
6CG8 mixer-osc. insu-
lated tube shield.

Connect low
side to chassis near
tube shield. Set sweep
frequency to 43 MC,
and sweep width op -
proximately 7 MC.

If an external marker
generator is used,
loosely couple high
side to sweep gener-
ator lead on tube
shield, low side to
chassis. Marker fre-
quencies indicated on
IF Response Curve.

Connect high side to
test point "V" thru
a decoupling filter,
see figs. 7, 10 and 11.

41.25 MC
MARKER

:MAY NOT BE

VISIBLE)
AT LEAST 90%

42.0 MC
MARKER

40%

4.5 MC

APPROX. 3.8 MC

43.5 MC

MARKER

4I.25MC

47.25 MC
MARKER

MARKER

45.75 MC

t MARKER

50%T060%

45.0 MC

MARKER

30%

Figure 8. Ideal IF Response Curve.

Check curve obtained against ideal response
curve in fig. 8. Note tolerances on curve.
Keep marker and sweep outputs at very
minimum to prevent overloading. A re-
duction in sweep output should reduce re-
sponse curve amplitude without altering
the shape of the response curve. If the
curve is not within tolerance or the mark-
ers are not in the proper location on the
curve, touch-up with IF slugs as instructed
below.

41 2514C

MARKER

ADJUSTST A5 TO POSITION

45.7514C VIDEO MARKER

ADJUST A8 TO POSITION

''----- 43.5 MC MARKER AND CORRECT-.
SHAPE OF CURVE

Figure 9. IF Response Curves, Incorrect Shape.

TO TEST POINT 47,000 OHMS

CHASSIS

GROUND -=

Figure 6. Alignment Network Used as a Decoupling Filter
for VTVM or Oscilloscope.

1270 TO VTVM OR

....

TMMF OSCILLOSCOPE
41.

10
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ADMIRAL 20B6C, -T, 2OUB6C,-T, 2006C

HORIZONTAL LOCK ADJUSTMENT
Make adjustment if picture "slips sideways" or "tears"

when switching channels. Adjustment is made by rotating
plastic shaft extending from rear of set. Adjust as follows:
1. Allow a few minutes for set to warm up. Tune in weakest

station, set Brightness and Contrast controls for normal
picture.

V

A
41.25M MIN

TRAP

A2
47.25MC MIN

TRAP

A3
42.3MG MAX

IF INPUT

A$
45.3 MG MA

IST IF

A6
41.5 MC MA

2ND IF

20

Ar roe SIDE OF CHASSIS

A7
S TOP SLUG -
42 MC MAX

3RD IF

A$
tBOTT
43.5

M'SLUG
C AX TEST POINT O

ll

tBottom slug is nearest bottom of shield con.
'Top slug is nearest top of shield con.

Figure 10. Bottom View of Chassis Showing Test Point Locations
and IF Alignment Data. VHF Tuner at Top of Illustration.

A4
45.3MC MAX
MIXER PLATE
ON VHF TUNER

Al 0
4.5 MC SOUND
INTERSTAGE

4.5MC
SOUND DET.

Alt
*TOP SLUG

4.5 MC
SOUND TRAP

All
t BOTTOM SLUG
4.5MC SOUND

TAKE OFF

RFAGC

IF AGC O

2. Reduce Contrast to minimum. Very slowly turn Hori-
zontal Lock adjustment to the right or left until picture
is in sync. Interrupt the signal by switching Channel
Selector off and on channel. Picture should remain in
sync. If picture bends or loses sync, adjust the Hori-
zontal Lock so that picture remains in sync and bending
of vertical lines does not appear at top of picture. Check
adjustment on all channels; if necessary, repeat pro-
cedure.

V

A4 A2
45.3MC MAX 47.25 MC MIN
MIXER PLATE TRAP
ON VHF TUNER

C

Al2
*TOP SLUG

4.5 MC
SOUND TRAP

A10
4.5 MC SOUND

INTERSTAGE

Figure

Al
41.25 MC MIN

TRAP

A3
42.3MC MAX

IF INPUT

A5
45.3MC MAX

1ST IF

A6
4I.5MC MAX

2ND IF

-- * TOP SLUG
42 MC MAX

3RD IF

A8
U t 134031150mMc SLUG

TEST POINT

IF AGC. JCT OF
R408 B R4090

All "RF AGC, JCT OF
A9 t BOTTOM SLUG

4.5 MC SOUND 4.5MC SOUND
DETECTOR TAKE OFF

R402 a R407

0 11119

11. Inside Chassis View of Printed Wiring Board Showing
Test Point Locations and IF Alignment Data.

4.5 MC SOUND IF ALIGNMENT USING TELEVISION SIGNAL
For simplicity and required accuracy of the 4.5 MC signal

frequency, the sound alignment procedure given in the
manual uses a transmitted TV signal rather than test equip-
ment.

Important: Note that step 3 of the sound IF alignment
procedure requires the use of a strong transmitted TV signal.
Steps 5 and 6 requires the use of a weak (attenuated) TV
signal. Failure to use a television signal of the required level
as instructed for each of the steps will cause incorrect align-
ment with resulting weak or distorted sound.

Make alignment adjustments as follows:
1. Remove cabinet back. Turn set on and allow 15 minutes

for warm up.
2. Select the strongest TV station received. AGC control

must be in proper adjustment.
Adjust other controls for normal operation. Turn Super
Range Finder Control fully to the left (counterclock-
wise). See figures 10 and 11 for adjustment locations.

3. Using a non-metallic alignment tool (for hexagonal core
IF slugs, Admiral Part No. 98A30-12), very slowly turn
slug "A9" several turns counterclockwise until a buzz is
heard in the sound. Then turn it clockwise until the
loudest and clearest sound is obtained. NOTE: There
may be two points (approximately 1/2 turn apart) at
which sound is loudest. The slug should be set at the
center range of the second point of loudest sound noted
as the slug is turned in (toward printed circuit board).

4. Set Contrast control fully to the left (counterclockwise).
Reduce the signal to the antenna terminals until there is
a considerable amount of hiss in the sound. For best
results, it is recommended that a step attenuator be con-
nected between the antenna and the antenna terminals.
The signal can also be reduced by disconnecting the an-
tenna and placing it in close proximity of the antenna
terminals or tuner antenna lead-in.

5. Carefully adjust slug "A10" for loudest and clearest
sound with minimum hiss level. If hiss disappears during
alignment, reduce signal input to maintain hiss level;
readjust "A10".

6. Carefully adjust slug "All" for loudest and clearest
sound with minimum hiss level. If hiss disappears during
alignment, reduce signal input to maintain hiss level; re-
adjust "All". Caution: Adjustment "All" is slug near-
est bottom of shield can; use care so as not to disturb
slug nearest top of shield can.

7. If the above steps are correctly made, no further adjust.
ment should be required. However, if sound remains
distorted at normal volume level when receiver is tuned
for best sound, repeat entire procedure.

Caution: Do not readjust slug "A9" unless sound is
distorted. If "A9" is readjusted, all steps in alignment
procedure should be repeated exactly as instructed above.

11
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ADMIRAL Schematic for Chassis 20B6C and 20B6T

(Chassis 2OUB6C and 2OUB6T are the same except for addition of UHF tuner)

5

4Nf
417E11111

1.105

L104

L103

L102

TIOt LpS0

15

10%

0103

1,30%

VHF TUNER 94 E160-1
COIL WEN

TWO SET 01

10

13 13

CI013

1014I 6BC8
VHF REAR

v Oi

CIO?

I0%

0101
4103 000

3.94

4C110
.5-3.0

RUN CHANGES
OPStart of production 2086T ono 20 86 C.

O 646P twist.", roduced to 12,000 ohms /o
prevent toss of eider in oo f low lino ro/foge.
Sewn rotrare (pd. 4, 6405)oos #124r0lts. /7221
(56,000 ohms, 1/2 her// 00900 1rorn plot* (Om 3) of
V.3048 to pound ono 633/ (6,800 ohms 1/2 eon)
019110 *Gran 0307, fo inipinie Sound in fringe was.

1,,g) RPZI (390 dims, 1/2self) pul in cathode circuit loon 2
VA'021 6466 to ground. 8 223 (68,000 ohms, 1/2 won)

added from co/hods (pm 2 of V202) to junction 6215
and rod food WI, to increas undistorted oudto ports
of the loo froquensms.

(2)0444 (.001rnf, ?KV) and 8469 (3960407s, waft) added
in *Min Oirell 1,99., *Wien r4o1 cowncled plate
6403 to center -lop 740/ ) to ranee peal voltage
pin 9,6403 /0 1700V.

O 1440 changed to .027074 1,600V 10%, to maintain
hartrarda/ circuit stability M areas of high (Ill V AC/
lin* ro/lOpI.

© 850/ changsd from 270,000 ohms to 470,000 ohms.
No SIrince significance.

CP0307 Revamp Co., chanod to new type, wound on 4,700 ohm
resistor. 833/ (6.86 ohm) removed. Peaking value of 0307 Ihr
some with this [bongo.

VD Allereate poem' supply 06606 wing one 5u458 and one 57367
rectifier tubes connected in 90,090.

5U4CB 5Y3CT
RECTIFIER RECTIFIER

V502

4171110( 10If1 SON!

560 11

C112

10

L139 o

L123

VHF

MIXER

10T4 1

4105
1204

10 ICI 130/
0502.4

111 VOLTS

10 CYCLE
AC OILY

la /CI 1301
API 51010

4501
VON

ACCESS//0f 1100
!HO Of eillIff.

Clot

V 02 441 1C119

4110

I NEC

3_

VHF TUNER
r- - - -

7102

0 0 I
C129

vIO
100

,C120
1000

211 VIRE FUSE

T501
r

C501

.04111f

501
PITO 014212

MEI
13611

AfEN

._.J

5V3
RECTIFIER

4501

C ITO

(

0

5% 74702r 114f
11gi 731110

10401
1.22117

1401

PRINTED WIRING BOARD
I 1/26A1V8A

SOUND 10 AMP

v3048

_C300 I
6.1

17"
1

1-
TINE

4503
1100

4504
3300
ANY

A4503
14111140 11041

0117

?IV

/506

I

I

"ul

L302

.5110

02093

0101
4.3
5%

I

6DT6
50040 DEL NN

4201 iii

1501'

4203
RIO

0006

.004741 4004
Cz 4.04

COOT

1100
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1ST IF

V 301

/3703' IT 07 7010

NOTE:
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Pill 3 -44 TO -404
P116 924 70 1144

140?
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4401
10011
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4416
Wye

MA

IN

rrJ
304
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01107
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11400

1445

0.1 NEC
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6 BU8 C 4117.1_ 4111
NOISE GATE 60 21011

SYNC SEP,

GATED ACC

V401
/003'
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1446
3.31

C405
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0406
-.010

0400
.007 Ili

243
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1441
561

4447

2.24
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II V
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IF

0429
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10%

NOW.

WI /I 1001" CLASS/5
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A7185-2

0210

A9
4.51/0 I

OY

1/C

ADMIRAL

6 z9

1

6006
I L.II202 I

-1 r - -
0

, 4206 0 209
'5601 047111

SOY

-14 1 01364

4200

560

M 201

1210 *211

33

HIE 11101 WOW I A 41

1011/MINIS 110/COKS

C213

Ilif 41101 D II

CIOCIPISfmum- 40
ill #11/101 5E1

CONIO/Ifla Ville 10011f0 01 10/1 ROE Of MAIO.

Schematic for 20B6C and 20B6T Television
Chassis Stamped Run 10 through Run 13.
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T

.022 NO 63290
10% 3940

DEFLECTION YOKE 811 -BLUE

M401
418 *106 86 -BLACK- - - -.2

A R C

103

IVI041

7403
6467
NN -

511

1B3 CT
RECTICIER
Li 407

410 FM

0.00 s 4165
-MY 3 10053-- 04331149 .047 NO

1101 1112
124
38

6481
ANN,

- T- 1:
6706

NOM/.

14

6AU4sTA
DAMPER

213:

a

V406 I 0113
S 20

1164 146S

C440

234 MID 241

1100 s
1:6111

!NI 411 41 06 61

.1042471181,0%

0439

116 406

TOMS

IRV

111

4402
LUC VIEW

40004 3308mu.
36

504

FUSE

0101/01- Sff 110101
0454 IffOlf 1fIS070/IC

LI5E0 IN MODELS:

CR 211132 04 21 433
H

,

D CC 21 11.

RED DOT

TERNINAL

NED DOT

TERMINAL

Ill
IIED DOT

TERMINAL

Ill

RED DOT

TERMINAL

1011

204
MID 1A10E

4203
1000ER

16205
MD RANCE

84 208
MID RANCE

206
1100161

28207
WOOFER

8209
CID RANCE

USED II MODELS:

CH 1441, CR 2111 13. CH 211114,
LH 1422, 1.11211123, 1.1121 24,

1132 AND 1421135.

See page 14
for schematic
notes.
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VOLUME TV - 15, MOST -OFTEN-NEEDED 1959 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 2 OB6C , -CB, -T, -TB, 2OUB6C, -CF
+1500 .2700

e'iree.,-30 4 0---"t11'- I

R 314 (30511.-WYN-4 313.

TO 0321.
*P215

0320 6 C2218

IF AGC

TO 0327- ACF,.N1c, t

TB, 2006C, Continued

R3013 8408 6302

IF INPUT

03

' 41
LEAD:. ,_1'..3256323 de \*

TO

::;" 80216iv) 00 ng

TO JCT. OF.
5 111. fttM6j TO JCT. OF

C3213 pm pL_..41
48 3°8

220
48.--PC2214 8 RFC,

TO LI OF R4I9
i .4104

C3/4

 VaT4 LEAD OF T201

...1.3I 31_....
61. -WW -8 IP-OWN-411 111-...W.,..

RIO? : 3001/ 306''/ L 2
..-----"t: -11.313

O T302 41..'3'°0 :4 Ai
1 .-..- + ft,7"Alt'irlf-..,e0304R310

-_.

CR301 ;

W 0 1330;64.'1"-".C3I8 ;74 i ©0303 0
Toill Ai 6cB6 oci 1,t 0 626 

T3C 3 , Nip

3RD IF

R312 R311

'-1 0 VZ*, '

R308 R304

T3CA

PRIN,E0 WIRING SIOE OF 80.4RO.
COMPONEWFS MARAEO !NI ARE ON ...--\1/4...f326 ..---ow-iirif..-*/,vou:

 
L309

C321 0324

It 331 .*
1111-0.01 Ill 11 age -:.-17 A ' "

R 115y

..--------110v11401 R4I3  6AW8A
2cooss,
v2ooa ss

tt.71911I
Room

T.Ao7 stint... 6324 I  V304 c20,

0319  
4041 / 0 6 U8 tl/ FIN\

20

204 

113,9

WW2:

SY IF 00?a\:..,  I
6709 6407 c.oi

TO
C401

RF AGC

TO moo

VAC

04011,H(
C209

TO PIN 7 V402

TO JCT. OF TO 03111
6417 a C405 CONTRAST

R,0202,

+27o v

, 

81103

00 .*HEIP:V20tC201

TO JCT. OF
02I78 8 C219

6215

TO JCT. OF- R220 3c2210
tlo-vo To a .27o v

V(40, 08% .11) 41- 86880,-"WO6.--. T 0 8. 0005:..x."/".. JCT. R464 a C435

e.1414331,-; 111--0 TO Rzoa

11204

50

Cttw

CAN.,

View of WIRING SIDE of Printed Wiring Board, A7185-2. Gray area represents
printed wiring; black symbols and lines repr t components

and connections on opposite side

SCHEMATIC NOTES
0, ... indicate production changes covered by a Run number.

Run numbers are rubber stamped on the chassis.

C>, K, K. etc. indicate alignment points and alignment
connections.

Fixed resistor values shown in ohms ± 10% tolerance, watt;
capacitor values shown in micromicrofarads ± 20% tolerance unless
otherwise specified.

NOTE. K=R X 1,000. MEG=R X 1,000,000. MF=microlarad.

CONDITIONS FOR MEASURING VOLTAGES

Warning: Pulsed high voltages are prevent at the caps of \ 105
and V407, and at pin 3 of V406. Do not att:mmt to measure voltage,
at these points without suitable test equipment. A \T\AI with a
high voltage probe should be used when measuring picture tube
2nd anode voltage.
 Set the Channel Selector on an unused channel. Contrast control

fully clockwise. All other controls fully counterclockwise. Do not
disturb lioriz. Lock and AGC control.

 Antenna disconnected and terminals shorted together.
1-1

SOUND ANP

 Line voltage 117 volts AC. B+ voltage 280 volts at pin 8 of V501.
 DC voltages measured with a VTVM between tube socket terminals

and chassis, unless otherwise indicated.
 All voltages measured with tubes in sockets. Use of adapter

sockets is recommended.

CONDITIONS FOR OBSERVING WAVEFORMS
Warning: Pulsed high voltages are present at the caps of V405

and V407, and at pin 3 of V406. Do not attempt to (observe wave-
forms at these points unless suitable test equipment is used.
 Set all controls for normal picture. After the receiver is set for a

normal picture, turn the Contrast control fully clockwise.
 Oscilloscope sweep is set at 30 cycles for vertical waveforms and

at 7,875 cycles for horizontal waveforms, to permit 2 complete
cycles to be observed.

 Peak -to -Peak voltages will vary from those shown on the schematic
depending on the input signal strength, test equipment employed
and chassis parts tolerance.

 Waveforms were taken with a comparatively strong transmitted
signal input to the television chassis.

TUBE LOCATIONS FOR 20B6C AND 20B6T CHASSIS

I VERT OSC

SYNC INV

1ST IF 2NDIF 3RDIF

O
OUND CR301

OUTPUT VIDEO DET

NOISE

vtiM GATE

SOUND ET VSOUNDDEOAtr ' s9csEP
&GATED ACC

ICR401

-HORIZ

VERT

OUTPUT

H.V.RECT

SYNC DISCR
OUTPUT!

1-01.-I

HO 11
OSC DAMPER- - - - -

TUBE COMPLEMENT

V101-6BC8 V401-6BU8

V102-6CG8 V402-6CG7

V201-6DT6 V403-6DBS

V202-6AV6 V404-6CG7

V203-6A05A V405-6CD6GA

V301-6BZ6 V406-6AU4GTA

V302-6BZ6 V407-1B3GT

V303-6CB6 V501 -5V3

V304-6AW8A CR301-1N87

V305-21DEP4A CR401-9385.4

14



VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

Admiral
16X1 and 16AX1 CHASSIS

MODELS PA17D41, PA17D42, PA17D43, PA17D44, PA17D45, Pl7D46, P17D47

(Material on pages 15 through 20. Schematic diagram on pages 16-17 is exact
for 16X1; chassis 16AX1 is identical except for the addition of UHF tuner.)

HORIZONTAL HOLD ADJUSTMENT

If picture folds or tears, adjust Horizontal Hold con-
trol until the picture is steady and there is no bending of
vertical lines in picture. Check adjustment by switching
channels. If necessary, readjust Horizontal Hold control
until picture remains steady when switching channels.

SUPER RANGE FINDER ADJUSTMENT

The Super Range Finder control is used to improve TV
reception in fringe areas and in areas where there is inter-
ference. This control should be set fully counter-
clockwise (to the left), if satisfactory pictures can
be obtained by using the main operating controls.

Where the TV signal strength is weak, the picture can
often be improved by turning the Range Finder part way to
the right.

White flashes across the picture, or "snow" in the picture,
can sometimes be minimized by careful adjustment of the
Range Finder. Caution: If the Range Finder is turned too
far to the right for a normal signal, the picture may have
excessive contrast or may disappear completely.

If the signal strength changes, it may be desirable to
change the setting of the Range Finder, however, it is gen-
erally possible to set it at a compromise position which gives
reasonable reception for different signal strengths.

\VHF ANTENNA

PRINTED WIRING BOARD

PICTURE CENTERING TABS
Move lobs dourrnaerner or lerthe
apart to renter prrturr

Z;141k

AC INTERLOCK SOCKET 1,

REMOVABLECOVER

     4 1       0                      h       

REMOVING CHASSIS FROM CABINET
The cabinet enclosure of these receivers consists of a

cabinet wrap -around (shell), bottom plate, front bezel and
cabinet back. The chassis, speaker and picture tube are
mounted as a complete assembly to the bottom plate of the
cabinet.
1. Remove Tuning knobs at side of cabinet.
2. Remove cabinet back, using care so as not to damage

interlock socket or plastic shaft of Horizontal Hold
control.

3. Remove picture window and bezel after removing screws
at sides and bottom of bezel. Pull bottom of bezel away
from cabinet. Lift up to free top of bezel from cabinet.

4. Remove top cabinet mounting screw located below carry-
ing handle.

5. Remove reinforcing brackets at top corners of cabinet.
6. Remove antenna terminal board from rear of cabinet.

On sets using "Power Tower" antenna, unplug "Power
Tower" antenna leads from antenna terminal board.

7. Remove cabinet wrap -around after removing screws
which mount it to the bottom plate of cabinet.

8. To remove bottom plate from chassis, remove screws
which mount it to chassis bottom. Caution: Do not allow
bottom surface of chassis (printed wiring) to come in
contact with metal bench, tools or metal chips which may
be lying on surface of bench.

9. To reassemble chassis in cabinet, follow above procedure
in reverse order.

DEFLECTION YOKE
YOKE RETAINING SPRING

correct ordure tilt, loosen HMV on

yoke retaining spring. Notate yoke

until picture is straight. Tighten

mew.

HORIZONTAL HOLD

FUSIBLE RESISTOR

SUPER RANGE FINDER
See information under '(heck Super
Range Finder

SELENIUM RECTIFIERS

HEIGHT
- VERTICAL LINEARITY

lo coned improper tontine height
I+ or Hanoi linearity, alternately

adjust HEIGHT end VEIT LIN.

VHF OSC. ADJ. ACCESSIBLE THROUGH

EITHER OF THREE HOLES. WHEN

TWO SLUGS ARE VISIBLE

ADJUST TOP SLUG.

Side View
of Cabinet. Tuning

Knobs Removed.

Rear View of VHF Set
BRIGHTNESS Showing Adjustment Locations.

TOP SLUG

15



VHF TUNER 94E144-19

48C8
C106 VHF ONE.

V101

VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION I

PRINTED W
COIL VIEll

0/-11ER SET ON CHANNEL 2

10

'30 L109

-;14°, _Lc)
8.2 --- .5-3.0

/1.1Y 7.700

1

C107

0-41-
3.0

0106
1102 1000

M104
63411-1

r -6112 7

L2 -111E6 j
63 All -I

VHF

ANTEMIA
64105

R103

33

6109
12.2

M 150

Rill a ?OM rovr
WPM 05104
SOME I/00115.

T 102

0103

22 IS

11

13

12

RUM 147= R109

1000 5% 2211

12

11

13

1139--.Roo,--
C112 C113

110001f-31000 11,07SSf

For schematic
notes see such
information on
page 14. III0CYCLEVOLTS

6
AC ONLY

M5Cm

RUN CHANGES

0 Start of productIon 16X1 chassis.
0401 changed fo .221AF.

CO/1N/CI 10
RECE/Yll? WW1 R405 47k) C402 I.1MF) and R407 (100K) I

If/11/MACS. added to V401 stage to reduce external I
noise interference.

10 L125 s

LI27 L123

L 12 9
L130

5CG8
VHF MIXER V102

0118

.5-u

R110

ww
I NEC

-I- CHASSIS GROUND

CABINET GROUND

VHF OSC.

Tor
2 =1.0

CVO

C121
64103 1.1301 1

t .00110-

E I 45.3MC

rj
L140

102

1
FINE C306

R111 TUNING

101 CONTROL 111F1

2700A,28

V402

8464

300

V404

-t- 0436
T,005 NF

ACC

0
C4011_

.22NF

C127
VHF

ite-C
V 02 V201 1000 v 102

0 0 0 0 r 0 0 0

V301 V302 L309 V303
_

L310 V401

C324 6325 6326 C327
IRO 1620 T820 [020

461

24n

V406 V405 V403 V305 V304

0 0 0 0 ©0 0 0 0
R503

171

S501
L 501 011 0208

RF CHOU

CSOS

04711r

L_

8502

I .75-1.511EC

.004710
1.580

C503 R501
CR502

15011 5 4 SELENIUM

1500 5 11 It RECTMIENS

- i
26A

I MEASURED
COLD

I C48/4ff 001/10
L502

4. --,no
i « 6504A 65044
161503 ,.,1_,

J63810-3 -3.00NF 1001* I
- 300V 3000

*Mr

8441
1008
SUPER RANCE
FINDER

VERT. IL

5 - V

VERT.

pit 6AW8A
SOUND IF AMP

BOY

V30411!

3

6202 L 2

1202
411
II

1.5

3816
1ST IF
V 301

III 1301 2

4.71
42.3111 5./.

15/9

1305
IT CS

SY

1308

2.2 KC

1305

1501

3BU8
NOISE CATE

SYNC SEP

AND CATED ACC

V401

/15P 6

/45

8404 C4121_E-
8200 .0041ME
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j-50 )40)0
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SYNC INV. 110v
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*My
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-
5.1

16 Schematic for 16X1 Televisior



4408
47

0402 0412

8321

3.31
212

L

0328
1.51
II

Cr
15

C321

1  IF
0324
251 MF

CONTRAST

44=144.
$11320

1.20

0413

156

C405
.1117 2700 ISO

VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION
VG BOARD A5770 - 2

ADMIRAL 16X1 Schematic
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 16X1 and 16AX1 ALIGNMENT INFORMATION (Continued)

 Connect isolation transformer between power line and

receiver.

 Connect negative of 3.0 volt bias supply through 10K re-
sistor to test point "T" (IF AGC), see figures 12 and 13,
positive to chassis.

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

 Set Channel Selector to channel 12 or other unassigned
high channel, to prevent interference during alignment.

 Use a non-metallic alignment tool, part number 98A30-12.

If used, set Super Range Finder control fully to left (coun-
terclockwise) and Contrast control fully to right (clockwise).

 Use lowest DC scale on VTVM.

SPECIAL TUBE SHIELD: For injecting 41 MC IF
signal for IF alignment use in insulated tube shield over
the VHF Oscillator -Mixer tube. Insulate bottom of tube

shield with masking tape, see figure 7.

REMOVE BOTTOM PLATE FROM CHASSIS. All

alignment adjustments are accessible from top of printed
wiring board without need for removing picture tube or
chassis bottom plate. However, for greater convenience
in making alignment, it is recommended that the chassis
bottom plate be removed.
Note: If picture tube is removed during alignment, it
will be necessary to connect a 10 ohm, 5 watt resistor
across terminals 1 and 8 of the picture tube socket for
completing the series heater circuit.

IF AMPLIFIER ALIGNMENT

Step
Signal

Gen. Freq,
Instructions Adjust

Before proceeding, be sure to check the signal generator used in alignment against a crystal calibrator or other frequency
standard for absolute frequency calibration required for this operation.

1 41.25 MC If necessary, increase generator output and /or reduce bias to -11/2 volts to
obtain a definite indication on VTVM.

Al for minimum.

2 47.25 MC A2 for minimum.

3 42.3 MC

Use -3 volts bias. When adjusting, keep reducing generator output to pre-
vent VTVM reading from exceeding 2 volts.

A3 for maximum.

4 45.3 MC A4 and A5 for max

5 41.5 MC A6 for maximum

6 42.0 MC A7 for maximum.

7 43.5 MC A8 for maximum.

IF RESPONSE CURVE CHECK (Using sweep generator and oscilloscope)
Receiver Controls
and Bias Battery

Sweep
Generator

Marker
Generator Oscilloscope Instructions

Set Channel Selector on

channel 3 or an unassign-

ed low channel. Contrast

control fully to the left.

Connect negative of 3 volt

bias supply to test point
"T" (IF ACC); positive to
chassis.

Connect high side to 5CG8

mixer-osc. insulated tube
shield, see fig. 7. Connect

low side to chassis near

tube shield. Set sweep

frequency to 43 MC, and
sweep width approximate-

ly 7 MC.

If an external marker

generator is used, loosely
couple high side to sweep
generator lead on tube

shield, low side to chassis.
Marker frequencies in-
dicated on IF Response

Curve.

Connect high side to test

point "V" through a de -
coupling filter, see figs.

9, 12 and 13.

TO TEST POINT 41,000 OHMS

I I

Figure 9. Decoupling Filter,
270

CHASSIS

GROUND

INN F
I

, MARKERIZC 411AR25K EIR

r AP. 1

INSULATE
BOTTOM WITH
MASKING TAPE

Figure 7.

ADJUST AS TO POSITION
45 15I4C VIDEO MARKER

TO VTVM OR
OSCILLOSCOPE

ADJUST AR TO POSITION
43.5 MC MARKER AND CORRECT

SHAPE OF CURVE

Check curve obtained against ideal response

curve in fig. 10. Note tolerances on curve.

Keep marker and sweep outputs at very mini-
mum to prevent overloading. A reduction in
sweep output should reduce response curve

amplitude without altering the shape of the
response curve. If the curve is not within tol-
erance or the markers are not in the proper
location on the curve, touch-up with IF slugs
as instructed below.

4.5 MC -1.1

41.25 MC

MARKER

(MAY NOT BE

VISIBLE)
AT LEAST 90%

42.0 MC

MARKER

50%

APPROX. 3.5MC

43.5 MC

MARKER

47.25 MC

MARKER

4535 MC

}MARKER

60%f 5%

45.0 MC

MARKER

30%

Figure 10. Ideal IF Response Curve.
Figure 11. 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

figures. It should not be necessary to turn the slugs more than one turn in either direction.

the above
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 16X1 and 16AX1 ALIGNMENT INFORMATION (Continued)

V/ A4 A2 Al A3 A5 A6
45.3MC MAX 47.25MC MIN 41.25MC MIN 42.3MC MAX 45.3MC MAX 41.5MC MAX
MIXER PLATE TRAP TRAP IF INPUT 1ST IF 2ND IF
ON VHF TUNER

-....

Al2
*TOP SLUG

4.5 MC
SOUND TRAP

A10
4.5 MC SOUND
INT ER S TAGE

All
1- BOTTOM SLUG

A9 4.5 MC SOUND
4.5MC QUADRATURE TAKE OFF

t1ottom slug is nearest bottom of shield con.
*Top slug is nearest top of shield con.

Figure 12. Inside Chassis View of Printed Wiring Board
Showing Test Point Locations and IF Alignment Data.

A7
*TDP SLUG
42 MC MAX

3RD IF

A8
t BOTTOM SLUG
43.5 MC MAX

TEST POINT

O

4.5 MC SOUND IF ALIGNMENT USING
TELEVISION SIGNAL

Important: Note that step 3 of the sound IF alignment
procedure requires the use of a strong transmitted TV signal.
Steps 5 and 6 requires the use of a weak (attenuated) TV
signal. Failure to use a television signal of the required level
as instructed for each of the steps will cause incorrect align-
ment with resulting weak or distorted sound.

Make alignment adjustments as follows:

1. Remove cabinet back. Turn set on and allow 15 minutes
for warm up.

2. Select the strongest TV station received. Adjust set for
normal operation. See figure 12 for adjustment locations.

3. Using a non-metallic alignment tool (for hexagonal core
IF slugs, Admiral Part No. 98A30-12), very slowly turn
slug "A9" several turns counterclockwise until a buzz is
heard in the sound. Then turn it clockwise until the
loudest and clearest sound is obtained. NOTE: There
may be two points (approximately 1/2 turn apart) at
which sound is loudest. The slug should be set at the
center range of the second point of loudest sound noted
as the slug is turned in (toward printed circuit board).

4. Set Contrast control fully to the left (counterclockwise).
Reduce the signal to the antenna terminals until there is
a considerable amount of hiss in the sound. For best
results, it is recommended that a step attenuator be con-
nected between the antenna and the antenna terminals.
The signal can also be reduced by disconnecting the an-
tenna and placing it in close proximity of the antenna
terminals or tuner antenna lead-in.

5. Carefully adjust slug "A10" for loudest and clearest
sound with minimum hiss level. If hiss disappears dur-
ing alignment, reduce signal input to maintain hiss level;
readjust "A10".

6. Carefully adjust slug "All" for loudest and clearest
sound with minimum hiss level. If hiss disappears dur-
ing alignment, reduce signal input to maintain hiss level;

V

Al
41.25MC MIN

TRAP

A2
47.25MC MIN

TRAP

A3
42.3MC MAX

IF INPUT

A5
45.3 MC MAX

1ST IF

A6
41.5 MC MAX

2ND IF

A7
* TOP SLUG
42 MC MAX

3RD IF

A8
BOTTOM SLUG
3.5MC AX TEST POINT

A4
45.3 MC MAX

MIXER PLATE
ON VHF TUNER

Ntie; , *10
4.5 MC SOUND
IN TE RSTAGE

A9
4.5 MC

QUADRATURE

Al 2
X TOP SLUG

4.5 MC
SOUND TRAP

All
t BOTTOM SLUG
4.5MC SOUND

TAKE OFF

O
RFAGC

O
IF AGC

Figure 13. Bottom View of Chassis Showing Test Point Locations
and IF Alignment Data. VHF Tuner at Top of Illustration.

readjust "All". Caution: Adjustment "All" is slug
nearest bottom of shield can; use care so as not to
disturb slug nearest top of shield can.

7. If the above steps are correctly made, no further adjust-
ment should be required. However, if sound remains
distorted at normal volume level when receiver is tuned
for best sound, repeat entire procedure.

Caution: Do not readjust slug "A9" unless sound is
distorted. If "A9" is readjusted, all steps in alignment
procedure should be repeated exactly as instructed above.

ALIGNMENT OF 4.5 MC TRAP 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.

To align the .4.5 MC trap (slug adjustment Al2), tune in
a television station with beat interference pattern in picture.
While closely observing the picture, adjust slug Al2 for
minimum interference pattern. Al2 is top slug (nearest
top of shield can) ; use caution so as not to disturb bottom
slug (nearest bottom of shield can)

TUBE LOCATIONS AND HEATER CIRCUIT

1101 VHFRF IMP
NFIST IF

E AMP

VHF OSC MIXER

HF2NDI
5 PRE AMP

4

SOUND IFS

VIDEO AMP
SYNC SEP
CATED ACC

C111101 -1N11211

V801-28848
V101 -411C8
V107-5CGI
V701-3076
V202-12CUS
V301-3816
V302 -31Z6
V303 -3C16

CR301-1N87 or
1NI7A

V304-6AWIA
V30S-1711ZP4

CR401-Dual Selenium
Diode 9385.4

V401-31118
V402-6CG7
V403-17015
V404-6CG7
V405-1700611
V406-17AXAG7A
V407-1113GT
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R303 R304 C307 RVOLUME TV- 15 L 302 V301 R302 C305 1301

ADMIRAL
Chassis 16X1
and 16AX 1,
(Continued) R301

TO JCT. OF

#324 a C30

O
6412

1.301

C301

C302

C303
1.303
C304

C 214

R2I5

C211

R2I3

R212
R2Il
R205
C205
C208

0210 R203 V201 C202 0300 8204 L203 C209 C203V304
C206 L201 C204 C315 C207 R206R207 R202 R316 C328 R329 R318 C403 R402

* R408 8 C402 NOT USED ON SOME BOARDS.
View of Component Side of Printed Wiring Board. Location of Components Shown.

05 R307 R308 R309 V302 C3I0 R313 L309 R327 R315 C3I2 L305
c30e R3II L307 Ft310 C325 C309 R3I2 1302 R3I4 C311 C317 V303

R409
R3I7

C326
T303
C327

L306
R4I3

L310
R4I0

*R408
*C402

I- C404
R4I2
C405
R4I6

R328

R32I

Icon

0+ 150V
TO END TERM.

OF 13325

R315

cDDetl. /31111r-"Ill'tf R313

-r .7, igh
L304 w
l': i

_0322.1402 Ill .'v,,, LE,
...,,,eg /R3t4

L 306
-.Co di AC TOO

...._434;_;... S. a.,i, 'L....7.1c.

"i I

8+ 260 V
TO END TERM.
OF R424

09 0327

Rft
, R410

4 ..*-4/vvv".R4161405 04

T (-rot IFV,:""tir
ji. xpv....1.1(-0* 4

' :15 ,tr._W
V4%1 IN,a0

4,41)37,4411,,t
f^ i , _ft)

_. ..4:4/ ...-

TIF C'tC)6 ..-C_E-48.0 N.; -m.:

x,,RF
ACC

t,.,.:
1t

TO C401 CI '.
4

14E215T-0105
OF 02168

TO C306

R109 R30! 6302

6310
ihovvv,48 , .--"Aro--8, 4,0.--.W.es--0,

i''" -4f' _-1,1. 305

C208 /t\z.007
NA., --i30, -

41::Ilret, lv,B3261
AC Itifr --II

AN

  AC v 0 ekr ,04

41--- AC °X(
0324'11-525

L309 T

TO END TERM. TO JCT
OF R324 OF L502 8 C5048

L307
08

,Tt.L203,

11206

ITO PIN
OF V305

AC

4 205°v

s, 411 0150V

C202
CSC

L2018's
6217

2010
R203

0--APAN-11.

C 214

V301

Or

03DT
6

V201.
)

C201
4C

4205

-'
4, tov , T-Hgi

82151

,H(.96

TO JCT OF TO C122
R 464 & R407 ON TUNER

TO PLUG
N 301

TO BLUE LEAD
OF T201

TO JCT. OF C215
C217 & RED

LEAD OF T201

TO CENTER
rTERM OF

R206

TO JCT. OF
C216A & C215

B+
4.-4. TO JCT

OF L502 &
c504B

0"-.. TO END TERN
OF R208

View of Wiring Sid. of Printed Wiring Board. Gray Area Represents Printed Wiring; Block Symbols and lines represent
components and c ctions on opposite side.

V401

R306

C418

R4I4
R405

20



VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

Admiral
CHASSIS 18A6C, -CB, 18UA6C, -CB, 18A6T, -TB, 18UA6T, -TB, 18B6C, -CB,

18UB6C, -CB, 18B6T, -TB, 18UB6T, -TB, 18C6C, 18C6T

These sets are covered by material on pages 21 through 28. The suffix
letter "C" or "T" indicates console or table model and not any electrical
difference. The schematic on pages 26-27 is exact for UHF chassis with
disc type VHF tuners. VHF chassis types are identical except for tuner.
The additional suffix "B" indicates the use of Neutrode type tuner with the
balance of chassis being the same as the corresponding type. Chassis
18C6C and 18C6T also use Neutrode tuner and incorporate necessary addi-
tional circuits for remote tuning operation. Models using these various
chassis are listed below. Models with suffix "B" added to these numbers,
use the corresponding chassis with Neutrode tuner.

MODEL TV
NUMBER CHASSIS

T21G1 18A6T

T21UG1 18UA6T

721G2 18A6T

T21UG2 18UA6T

T21G11 18B6T

T21UG11 18U867

T21G12 18B6T

T21UG12 18UB6T

721G13 18B6T

T211.1613 18UB6T

C21G2 18A6C

C21UG2 I8UA6C

C21G3 18A6C

C21UG3 18UA6C

C21G12 18B6C

C21UG12 18UB6C

C21G13 18B6C

C21UG13 18UB6C

C21614 18B6C

C21UG14 18UB6C

C21G22 18B6C

C21UG22 18UB6C

C21G23 18B6C

C21UG23 18UB6C

C21G24 18B6C

C21UG24 18UB6C

L21G12 18B6C

L21UG12 18UB6C

L21013 18B6C

L211.11013 18UB6C

L21G14 18B6C

L21UG14 18UB6C

VHF CHANNEL
INDICATOR DRUM

UHF ANTENNA

VHF ANTENNA

FPICTURE CENTERING TABS
iore lobs closer together Of farther

apart to center picture_

SUPER RANGE FINDER

See information under
"Super Range Finder
Adjustment".

C 0 0 0 0-
..-;..----4.-run MOUNTING STRA

#1541621 -

4 SUPPORT WIRE TUBE

PT
RETAINING SCREW SUPPORT WIRE

P1999-17-71 4199103-6-...._

WASHER 4PITY*"

#4C1-76-71

Z
....if

..9;3NUT , WM-
9E1-15-71

T TUBE WEDGE
*339239

RUBBER TIPS 10-24 5 1/2 H.H.S.T
#12979-26-1 SCREW #14212-29-71

RUBBER BUMPER
"Igli2L11

Rear View

TS21022 18C6T

TS21023 18C6T

CS21062 18C6C

C521063 18C6C

CS21064 18C6C

LS21042 18C6C

LS21043 18C6C

r

HORIZONTAL LOCK

of Escutcheon with Picture Tube Mounted,
Chassis Removed.

DEFLECTION YOKE
YOKE RETAINING SPRING
To correct picture tat,
loosen nut on yoke retain-
ing spring. Rotate yoke
until ptctur is straight.
Tighten nut.e

VERTICAL LINEARITY
HEIGHT

To sorted improper picture height

or vertical linearity, alternately
adjust HEIGHT and VERT. UN.

---,1+-- REMOVABLE COVER

[-See information under Hol
izontal Lock Adjustment''.

Figure 2. Rear View of Chassis Showing Adjustment Locations.
UHF Tuner in VHF -UHF Sets Only. VHF Channel Indicator
Drum Only in 18B6C, 18B6T, 18UB6C and 18UB6T Chassis.

AGC CONTROL
See information under
"AGC Adjustment".

FUSE Slow -Blow Type "N"
6/10 Amp. in VHF sets.

3/9 Amp. in VHF -UHF sets.
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VOLUME TV -15, MOST -OFTEN -NEEDED

ADMIRAL Chassis 18A6C, -T, 18UA6

AGC CONTROL ADJUSTMENT
Improper AGC control adjustment can result in picture

bending, tearing (overloading( or buzz in the sound. How-
ever, these same conditions can also be caused by other
troubles in the set.

If adjustment is required, it should be made exactly as
instructed below.

1. Turn set on and allow 15 minutes to warm up.
2. Turn Channel Selector to strongest station in the area.
3. Turn Contrast and Brightness controls to maximum

I fully to the right).

4. Set Super Range Finder and AGC controls at rear of

set, to minimum (fully to the left).
5. Adjust Horizontal Lock (at rear of set) and Vertical

Hold control (at front of set) for steady picture, without
bending of vertical lines at top of picture.

6. Very slowly turn AGC control to the right, until picture
just begins to bend, tear, shift, or buzz is heard in sound.

Then very slowly turn the AGC control to the left, to the

point at which picture bending, tearing, shifting and

buzz is removed.
7. Make final adjustment by turning AGC control approxi-

mately 10 degrees further to the left.

8. Recheck at maximum contrast on all channels. Picture
should not overload and should reappear immediately
after changing channels.

IMPORTANT: AGC adjustment should always be
made on the strongest TV station received. If ad-
justment is made only on a weak station, AGC over-
load may occur when a strong TV station is tuned in.

SUPER RANGE FINDER ADJUSTMENT
The Super Range Finder control cannot be set properly

if the Horizontal Lock, Vertical Hold or AGC controls are
out of adjustment. Before attempting to adjust the
AGC control, see information under "AGC Control
Adjustment".

The Super Range Finder control is used to improve sync
stability in areas (especially fringe areas) where interfer-
ence caused by ignition systems, switches, motors, etc. re-
sults in an unstable picture. NOTE: At the factory, this
control is set completely to the left. It should only
be turned from its original position if picture is
unstable.

1959 TELEVISION SERVICING INFORMATION

C, -T, 18B6C, -T, 18UB6C, -T, 18C6C, -T

To adjust, turn Super Range Finder control (at rear of
set) to the right until picture becomes stable. A compromise
setting of the control may be required in areas having both
strong and weak signals. If the control is set too far to the
right, picture may overload on strong signals.

IMPORTANT: Keep the Super Range Finder con-
trol as far to the left as possible while still maintain-
ing good sync stability on all channels.

HORIZONTAL LOCK ADJUSTMENT
Make adjustment if picture "slips sideways" or "tears"

when switching channels. Adjustment is made by rotating
flexible shaft extending from rear of set. Adjust as follows:

1. Allow a few minutes for set to warm up. Tune in weakest
station, set Brightness and Contrast controls for normal
Picture. Important: Before proceeding, be sure that
AGC and Super Range Finder controls have been ad-
justed according to instructions in this manual.

2. Reduce Contrast to minimum. Very slowly turn Hori-
zontal Lock adjustment to the right or left until picture
is in sync. Interrupt the television signal by switching
Channel Selector off and on channel. Picture should re-
main in sync. If picture bends or loses sync, adjust the
Horizontal Lock so that picture remains in sync and
bending of vertical lines does not appear at top of pic-
ture. Check adjustment if necessary, repeat procedure.

REMOVING CHASSIS FROM CABINET
For servicing convenience. chassis including picture tube

and front escutcheon are removable as a unit from in front
of cabinet. Remove chassis as follows:
1. Remove cabinet back. Disconnect antenna and speaker.
2. At rear of cabinet, remove screws which mount side and

bottom support channels to rear of cabinet. Also re-
move chassis mounting screws at bottom of cabinet.

3. Remove chassis from cabinet by securely grasping sides
of front escutcheon.

4. To reinstall chassis in cabinet, carefully insert chassis
through front of cabinet. Very carefully guide chassis
into cabinet so that mounting channels line up with
holes at sides and bottom of cabinet. In metal cabinet
models, the front edges of the cabinet must fit firmly
into grooved surfaces at rear of metal escutcheon. In
wood cabinet models, guide metal locating pins (at rear
of escutcheon) into matching holes in cabinet.

0

TUBE COMPLEMENT
CR301-1NUA

VI101-6AF4A
V101-6110

CR301-1N117 or
1N117A

(Crystal Diode)

V402 -6C07
V403 -6D115
V404-6037

RECTIFIER

V102-60311 V304-6AW$A V405 -61306A
V201 -6DT6 V305-21DEP4A V406-6AU4GTA
V202 -6ASSA V401 --65U$ V407-1113GT
V301-61116 CR401-931154 V501 -5V3
V302-6117.6 (Dual Selenium Diode)
V1103-6CU 0

UHF CR801

OSC
MIXER

1ST IF 2ND IF 3RDIF

O

VERT OSC &

SYNC MN

[D)
OUTPUT VIDEO DET

CR301OUND

SOUND DET SOUND IF
VIDEO AMP&

S

NOISE

CATE

CATENDCASEP 8CC 8 IZSC

VERT

OUTPUT

MCR401HOR

H.V.RECT

symiscR RIZ

OUTPUT'

DAMPER' - - - -
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ADMIRAL Chassis 18A6C, -T, 18UA6C, -T, 18B6C, -T, 18UB6C, -T, 18C6C, -T

314 L305
.313

L304

CR301

3111 7303

TO C3214-1.---

0
TO JCT. OF

0320 13 C2218

8330

 1500 +2700 TO 327 IF INPUT

I
R306 0408 0302

#307 C307 C 3011/4*.. L30.3

P305_ 11 --kI-C301) 1..-54frset
16303

C312 14 3o 13,o Ilh-vvVv-

0 v
11,-41.(X 0303 -1030T3.2 11.3H10 1300

Svm  1 it vm 1,!, ). rip ysIT 4", P.0111.i
/45f. 6CB6 ec3T 26/ 6BZ6 111111 r'30, 6BZ6

SAC,
2 #312 0311 P308 R304 ,7

32_L. _C324 AC WVAe,26 0-179-. 393

MOUNTED ON R323
REAR OF BOARD NO,

R 325C328

IRAN

To.A.R1: OF

R404

TO JCT. OF
R40, R410-

IF AGC

TO C321

Z;r--- R327

°V
111--AAAIA-

R325  \

r

-41

4

R414 --T- *HE,
C406 ..._./...._4R41

TAO, CL1C2fl R324

 0 2 1 5 I,
9° OV401 4110. -w*" -.0413

10319   5Ace 68U8 IV"
1.106
I i R516

11.-+

0 SYNC EP 1°°14
SYNC SEP

GATED AGC e

..._,F13,:...09 di1 -5 7 25011 0,---0
fr----'...........-ja

-VWR05.1(
C204

RF AGC

4 8402
111--A41,-41

C401 TO C408

6.3 VAC

TO PIN 7 0402

R35+

L301

-430

10301

;?4316
"04 . ACV V202 *

SOUND
IS

?3 yV16 /300
C3I9

9411 V304 cm
151 SOUND IF

3" 0 g°,4kr,,e--v`di ifv.
IP 7, C 205,

R221

R202, -

TO R3174
CCNTRAST

66

+270 V

204, ,'Ov 5.5Y 111^ANV--
Y ,  . --1(- TO +1300 It

TO JCT. OF

R207 Va01 SAC "05 0218 5 C216 A
0-,54.4A--- 11.--0 TO 11+270VSOUND R2120),...... , _I V OCT.

e.t2pte) 0 6DT6 0 . R2050 cxTR4 86+4 5a 0e4%18

....).1\:., .' //5v  0 C2OT
170 .- . 0218 B. 2F19

0204

I
+1500

8.**
Cf06

View of PRINTED WIRING SIDE of early Printed Wiring Board A7185-1.

41300

L304 11,--4#N-ja I
314 L305

0313

7313

IC3ITIT30 L301
C301

_

) VSAPI 
.1304

/ IA 32 0 v

/45f. 6CB6
L304 ',

_ 0 SAC 2y
111: 12 Mt P3013 R304 5 v

-../4302
C323 111. AC

irAleC326 .-inn,_.. ri(_. .HES,1,24 ,--,, a
L309 -yx.,0323

0331 1.,

0314 OUTPUT
vir 6AS5A C220

6.30 AC

LEADTOBLUE

TO JCT. OF110---C215 5 RED
LEAD OF T201

202%N.
/35 VO 40/501,

1.20113

12014 T211 R215

# TO 0208

8203

.....14..._0408 P302

R3T,0 ,4,----i---R10.-15 .1-11' ,C 'k3" R'''171R. ""
"" "" C3" 1\ L 302 * L3'33

1302 Il?C'Mell IS y 1"--AW-11 .7 \ 0 1130 3i 129, v2P5135vr" Sio 6YsBIC1Z6 ii Re -T'' ." i0 6BZ6 0 T301

TO R330

TO XT. OF
B C328'

I C406 F3:1,...
8323

T. 7 /11Y(... 0324
AiAll 0 2 a I.

Ill V401 R4"

0 frOICC t°E;E #007
GATED AGC

/9".3,4:0 i6igU40

0-- W., /54

4404

OF

i
4T.°4CPTif

IF AGC
009

0401

ly
TO C408 TO PIN 7 04.2

R316Z 2

116-.0404

0405,___4(

C209

RF AGC 6.3,Ao To R 317A

View of PRINTED WIRING SIDE

11318 f.3074k
3v. 111. C319iv 0304  O20

R O di Ivotritor di ,5,,I,
w 6AW8lw

0AC7111. 0 eow.?'"5

+270 V

-;,\43,.'''iACS 02"" 
C3I5 TWR ', W V202 a344.

souC314 ', ...,
PUT

e 6AS5A
("70 01.507 I

0

_L,, 02,3,, TC2I1

202

C220

L2oi
0215

..270v TO C 327 IF INPUT

1.

6.3V AC

,I 4.g LEAD

--.TC213jCLEIOilED
LEAD OF T201

TO 0208

0203

I .TO
+150v &

C204 j..5v 11.-AMNAA--411

0201 04C *--0WA-4.
SOUND

0219 & C216 A

021

6DT6 111, ACT. II6 4 6 C436

I70
C2I0

+150v

of later Printed Wiring Board A7185-1.

Gray area represents printed wiring; black symbols and lines represent components and connections on opposite side.
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ADMIRAL Chassis 18A6C, -T, 18UA6C, -T, 18B6C, -T, 18UB6C, -T, 18C6C, -T

IF AMPLIFIER ALIGNMENT
 Connect negative of 3.0 volt bias supply through 10K

resistor to test point "T" (IF AGC), see figures 10 and
11, positive to chassis.

 Connect generator high side to 6CG8 mixer-osc. insu-
lated tube shield, see figure 5. Connect low side to
chassis near tube shield.

 Connect VTVM high side to test point "V" through a
decoupling filter, see figures 7, 10 and 11.

 Set Channel Selector to channel 12 or other unassigned

high channel, to prevent interference during alignment.
 Connect a jumper wire across the antenna terminals.
 Set Contrast control fully to the right (clockwise).
 Set AGC and Super Range Finder controls fully to the

left (counterclockwise).
 Allow about 15 minutes for receiver and test equipment

to warm up.
 Use a non-metallic alignment tool, part No. 98A30-12.

Step Signal
Gen. Freq.

Instructions Adjust

Before proceeding, be sure to check the signal generator used in alignment against a crystal calibrator or other
frequency standard for absolute frequency calibration required for this operation.

1 41.25 MC If necessary, increase generator output and/or reduce bias to -1 1/2
volts to obtain a definite indication on VTVM.

Al for minimum.

2 47.25 MC A2 for minimum.

3 42.3 MC

Use -3 volts bias. When adjusting, keep reducing generator output
to prevent VTVM reading from exceeding 2 volts.

A3 for maximum.

4 45.3 MC A4 and A5 for max.

5 41.5 MC A6 for maximum.

6 42.0 MC A7 for maximum.

7 43.5 MC A8 for maximum.

8 To insure correct IF alignment, make "IF Response Curve Check".

IF RESPONSE CURVE CHECK (Using sweep generator and oscilloscope)
Receiver Controls
and Bios Battery

Sweep
Generator

Marker
Generator Oscilloscope Instructions

Set Channel Selector
on channel 3 or an
unassigned low chart-
nel. Contrast control
fully to the left. Con.
nect negative of 3

volt bias supply to
test point "T" (IF
AGC); positive to chas-
sis.

Connect high side to
6CG8 mixer-osc. insu-
lated tube shield, see
fig. 5. Connect low
side to chassis near
tube shield. Set sweep
frequency to 43 MC,
and sweep width cm-
proximately 7 MC.

If an external marker
generator is used,
loosely couple high
side to sweep genet,
ator lead o n tube
shield, low Ijde to
chassis. Marker fre.
quencies indicated on
IF Response Curve.

Connect high side to
test point "V" thru
a decoupling filter,
see figs. 7, 10 and 11.

Check curve obtained against ideal response
curve in fig. 8. Note tolerances on curve.
Keep marker and sweep outputs at very
minimum to prevent overloading. A re
duction in sweep output should reduce re
sponse curve amplitude without altering
the shape of the response curve. If the
curve is not within tolerance or the mark.
ers are not in the proper location on the
curve, touchup with IF slugs as instructed
below.

INSULATE
BOTTOM WITH
MASKING TAPE

4.5 MC

41.25 MC

MARKER

(MAY NOT BE

VISIBLE)
AT LEAST 90%

42.0 MC
MARKER

40%

APPROX. 3.8 MC

43.5 MC

MARKER

41.25 MC

MARKER

4535 MC

t MARKER

50%T060%

45.0 MC

MARKER

30%

Figure 8. Ideal IF Response Curve.

Figure 5. Special Tube Shield for IF Alignment and
IF Response Curve Check.

4I.25MC

MARKER

TO TEST POINT 47,000 OHMS

210
Miff

CHASSIS T
GROUND -=

TO VTVM OR
OSCILLOSCOPE

Figure 7. Decoupling Filter.

41.25MC

MARKER

ADJUST AS TO POSITION

45.T5MC VIDEO MARKER

ADJUST A8 TO POSITION

43.5 MC MARKER AND CORRECT-.
SHAPE Of CURVE

Figure 9. IF Response Curves, Incorrect Shape.
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ADMIRAL Chassis 18A6C, -T, 18UA6C, -T, 18B6C, -T, 18UB6C,-T, 18C6C, -T
V

A
41.25M N

TRP

A
47.25M

TRP

42.3M
IF IN 'U

A
45.3M

1ST IIF

A
41.5 MC M

2N

A
* TOP
42 MC

3RD IF

A
1. ROT T
43.5k

AT roe SIDE Of CHASSIS

M SLUG
AX TEST POINT

tBottom slug is nearest bottom of shield con.
'Top slug 's nearest top of shield con.

Figure 10. Bottom View of Chassis Showing Test Point Locations
and IF Alignment Data. VHF Tuner at Top of Illustration.

A4
45.3 MC MAX
MIXER PLATE
ON VHF TUNER

A10
4.5 MC SOUND
INTERSTAGE

A9
4.5 MC

SOUND DET.

Al2
*TOP SLUG

- 4.5 MC
SOUND TRAP

All
t BOTTOM SLUG
4.5MC SOUND

TAKE OFF

RFAGC

IF AGC

A4 A2
45.3MC MAX 47.25 MC MIN
MIXER PLATE TRAP
ON VHF TUNER

Al2
*TOP SLUG

4.5 MC
SOUND TRAP

AG.

A10
1.5 MC SOUND

INTERSTAGE

Al
41.25 MC MIN

TRAP

A9
4.5 MC SOUND

DETECTOR

A3
42.3 MC MAX

IF INPUT

A5
45.3 MC MAX

1ST IF

All

A6
41.5MC MAX

2ND IF

A7
it TOP SLUG
42 MC MAX

3RD IF

A8
tBOTTOM SLUG

43.5 MC MAX--/
TEST POINT

*Es. IF AGC.JCT OF
R408 El R409

tBOTTOM SLUG
4.5MC SOUND

TAKE OFF

O
RF AGC, JCT OF
R402 a R407

0
Figure 11. Inside Chassis View of Printed Wiring Board Showing

Test Point Locations and IF Alignment Data.

4.5 MC SOUND IF ALIGNMENT USING TELEVISION SIGNAL
For simplicity and required accuracy of the 4.5 MC signal

frequency, the sound alignment procedure given in the
manual uses a transmitted TV signal rather than test equip-
ment.

Important: Note that step 3 of the sound IF alignment
procedure requires the use of a strong transmitted TV signal.
Steps 5 and 6 requires the use of a weak (attenuated) TV
signal. Failure to use a television signal of the required level
as instructed for each of the steps will cause incorrect align-
ment with resulting weak or distorted sound.

Make alignment adjustments as follows:
1. Remove cabinet back. Turn set on and allow 15 minutes

for warm up.
2. Select the strongest TV station received. AGC control

must be in proper adjustment.
Adjust other controls for normal operation. Turn Super
Range Finder Control fully to the left (counterclock-
wise). See figures 10 and 11 for adjustment locations.

3. Using a non-metallic alignment tool (for hexagonal core
IF slugs, Admiral Part No. 98A30.12), very slowly turn
slug "A9" several turns counterclockwise until a buzz is
heard in the sound. Then turn it clockwise until the
loudest and clearest sound is obtained. NOTE: There
may be two points I approximately 1/2 turn apart) at
which sound is loudest. The slug should be set at the
center range of the second point of loudest sound noted
as the slug is turned in (toward printed circuit board).

4. Set Contrast control fully to the left (counterclockwise).
Reduce the signal to the antenna terminals until there is
a considerable amount of hiss in the sound. For best
results, it is recommended that a step attenuator be con-
nected between the antenna and the antenna terminals.
The signal can also be reduced by disconnecting the an-
tenna and placing it in close proximity of the antenna
terminals or tuner antenna lead-in.

5. Carefully adjust slug "A10" for loudest and clearest
sound with minimum hiss level. If hiss disappears during
alignment, reduce signal input to maintain hiss level;
readjust "A10".

6. Carefully adjust slug "All" for loudest and clearest
sound with minimum hiss level. If hiss disappears during
alignment, reduce signal input to maintain hiss level; re-
adjust "All". Caution: Adjustment "All" is slug near-
est bottom of shield can; use care so as not to disturb
slug nearest top of shield can.

7. If the above steps are correctly made, no further adjust-
ment should be required. However, if sound remains
distorted at normal volume level when receiver is tuned
for best sound, repeat entire procedure.

Caution: Do not readjust slug "A9" unless sound is
distorted. If "A9" is readjusted, all steps in alignment
procedure should be repeated exactly as instructed above.

Power Supply in Some VHF -UHF
Chassis Wired with Two Rectifier
Sockets.

70 II 502

BLACK

WY AC

BLACK

TO s50/

T 5OI M503

GREEN if 26 WIRE
FUSE

5GREENU4GB
RECTIFIER= v501

VOGT
RECTIFIER

V502

 S. JV AC 70 IlfAITAS

4 L 501

G502.1

40ff
350V

. .
I AMP. TYPE N
SLOW BL W FUSE

PART AI, 4A13- 40

Alternate Power Supply In Some Run 17 Sets

G5028

100 NE

350V

17* 270

M402
LUG

VIEW
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RUN CHANGES
0 Start of production

0422/ ond 1233i were added to omprove
sound performance in extreme fringe
orear.
C42/ and 4437 added for reducing pulse
voltage of 1,403. C4/9 removed from
between yelow lead of 1401 and 12433.

0 is minimize harizallol pulse in/v.00,0n on
vertical output rffeuit, C4/9 was added
between yellow lead o/ 7401 end 4433.

0 C440 changed from .022.417 to .02740:
i6Kv,I0t /or ornprowng nor,ontol
stoaddy at hoer fine voltage (130 relte
or teener).

0 For slondordltation,R50I was changed
Nam 270K to 470K

0 ro slmplify cdcuttry, L307 changed
from orange and red dot cod (port
number 73C3-32, wound on 184
resistor) to bown and green dot cod
(op, number 73C5-23, wound en 4.7K
res,v)pr) 033i (6.8K1 removed from
across L307 when brown and green
dot coil is used

0 Alternate tubes used for V501 / amp
slow - blow fuse used for M504 See
Run /7 Change on page 25-.

VOLUME TV -15, MOST -OFTEN -NEEDED 1959

ADMIRAL

9802
-Pall w 69119.1

VHF
ANTENNA

TELEVISION SERVICING INFORMATION

VHF TUNER 94E160-10 IN 18UA6C & 18UA6T
94E160-2 IN 18UB6C & 18UB6T

3

UNE 1+
MUM*

- _

101

0101
120

10%

0103
I22
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COIL VIEW

TUNE1 SET ON C111017E171-------4
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AC ONLY
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I

5501 1

1100.011120111
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0 Some chassis hod 7501 NV center tap (red-
ye//ow lead) connected directly to hat side
of fuse 04504 with no connection 10 pins
I end S of 'ohs socket N402.
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VERT.
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Jr
0303 0306
4/ 1--
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NOISE CAFE

SYNC SEP.
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6CG7

6045
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CONDITIONS FOR OBSERVING WAVEFORMS

Warning: Pulsed high voltages are present at the caps of \'405
and V407, and at pin 3 of V406. Do not attempt to observe wave-
forms at these points unless suitable test equipment is used.
 Set tuning controls for normal picture. Set Super Range Finder

control fully counterclockwise. Do not disturb AGC and Horiz.

0

412

6R

R449
r. 6.81

$11441
$5.61

0447
IVY
2.20
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Schematic for 18UA6C, 18UA6T, 18UB6C and 18UB6T Television Chassis Stamped Run 10 Through Run 16.
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Lock adjustments. After the receiver is set for a normal picture
turn the Contrast control fully clockwise.

 Oscilloscope sweep is set at 30 cycles for vertical waveforms and
at 7,875 cycles for horizontal waveforms, to permit 2 complete
cycles to be observed.

16.5 tr

06202

1E0 DOT TERMINAL

RED 001 1ERMINAL

III WAKENS 11510
IN SON! 100115.

7 OC 08 QP.
1,

4.'I. .4 Z

.1 1
-s4

o
F...) Iti

A'

"ra' r0 7'r:

Fd i 0
...0 0 '
U o `a. ;

g

2 1;._,
... .,

r,
. 15 F. 0
oS 1 -al A

g 8 8 . .1,
A. 5 I
i i 1 3r

_. , i 1-
.ii 1 0, C
i 5; '''O 8 0
ea i C

U
s .-4 t.:

`''' ..tt
sa ,72'

2 es
U .0

C >7 5
-

 Peak -to -peak voltages will vary from those shown on the schematic
depending on the input signal strength, test equipment employed
and chassis parts tolerance.

 Waveforms were taken with a comparatively strong transmitted
signal input to the television chassis.
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ADMIRAL Chassis 18A6C, -T, etc. SERVICE HINTS (Continued)

NO RASTER, LOSS OF HORIZONTAL SYNC
OR INTERMITTENT SYNC

No raster, loss of horizontal sync or intermittent
("touchy") horizontal sync can be due to a faulty dual
selenium diode (horizontal sync discriminator) CR401 or
other component in the sync circuit or horizontal sweep
circuit.

If a section of the dual selenium diode should become
shorted or open, complete loss of raster or no horizontal
sync will result. If the leads of the dual selenium diode
should become loose or make poor contact in socket or if
the diode is inserted incorrectly, loss of horizontal sync or
intermittent horizontal sync will result. Important: When
inserting diode, beveled corner of diode must line up with
beveled corner of diode socket, see figure at right.

Check the dual selenium diode CR401 as instructed in
paragraphs below. If the dual selenium diode is not at fault,
check capacitors C407, C428, C429, C430 and C431 for
short, leakage or open circuit. Check value of resistors
R450 and R451 (100,000 ohms). As a further aid in local-
izing trouble, make an oscilloscope waveform check of the
important test points in the sync, horizontal oscillator and
horizontal output circuits.

SERVICING VIDEO DETECTOR (CR301)
In these receivers, a germanium diode (1N87 or 1N87A)

is used as the video detector CR301. The detector diode is
connected across the top terminals of the 3rd IF transformer
T303. The detector diode is accessible for checking or re-
placement after removing the snap -on cover shield from the
3rd IF transformer.

Note: The germanium diode functions with excellent sta-
bility, has long life expectancy and ability to withstand severe
mechanical shock without damage. However, the diode may
be permanently damaged by application of high current or
excessive heat to the connecting leads. To avoid damage
when soldering diode leads, clamp nose end of long nose
pliers between the body of the diode and end of lead to be
soldered. Any damaging heat will be conducted by the pliers
and thus diverted from the diode.

A rough check for determining if a diode is open or
shorted can be made using an ohmmeter. Check as follows:
Disconnect one end of the diode from the circuit and con-
nect an ohmmeter (Rx1000 scale) across the diode termi-
nals. A relatively low resistance (several hundred ohms or
less) should be noted in one direction and a relatively high
reading (many thousand ohms) should be noted in the other
direction as the ohmmeter leads are reversed.

IMPORTANT: A defective detector diode will cause
insufficient picture contrast, with weak or no sound, inter-
mittent sync, no sync or AGC blocking. Connecting an os-
cilloscope to test point "V" will generally indicate no video,
low video output with compression of sync pulses. Note:
Normal peak -to -peak voltage at test point "V" output of
video detector should be approximately 3.5 volts peak -to -
peak. If the diode is suspected as being at fault, disconnect
one end of the original diode and try a substitute diode.
preferably of the same type number as the original. Impor-
tant: Note polarity when connecting the diode.

POSSIBLE CAUSES OF ARCING OR CORONA
The following points should be checked should arcing be

experienced.
a. Internal arcing can occur in the horizontal output or

damper tubes.
b. Arcing or corona can occur at the cavity for the high

voltage connection on the picture tube to either the dag
coating or to the chassis. This can result from moisture
accumulation and can usually be cured by coating with
one of the commercial insulators available in spray -type
cans.

c. Improper dress of the high voltage lead either inside the
high voltage can or between the can and the picture tube
can result in arc -over. Reroute lead for greater clear-
ance. Note: If arcing has occurred for any length of
time it may be necessary to replace the lead or wrap it
with a vinyl electrical tape.

d. Arcing or corona can occur from bottom of 1B3 recti-
fier socket to cabinet, if the nylon cap (part number
33D206-3) at bottom of 1B3 socket is removed or
damaged.

e. Arcing or corona can be due to a shorted deflection yoke.
f. As a further preventive against arcing, it is recommended

that the focus anode connection (from pin 4 of V305)
be placed at ground potential "B." In this position any
arc -over that might occur within the picture tube will be
dissipated directly to chassis ground, thus reducing
audible arcing. Note: An occasional slight arcing
within an electrostatic type picture tube can be consid-
ered as normal.

ELIMINATING CORONA AT ANODE BUTTON
OF THE PICTURE TUBE

Under extreme conditions of high humidity, corona dis-
charge may occur from the 2nd anode button of the picture
tube to the dag coated area surrounding it.

If corona discharge is experienced, remove the electro-
static charge on the picture tube by shorting the 2nd anode
button to the dag coating.

Clean the area surrounding the 2nd anode button with
carbon tet and wipe dry. Then paint the area between the
2nd anode button and the dag coating with a good commer-
cial high voltage insulating dope.

DISTORTION AND BUZZ IN SOUND
If the sound is distorted or has buzz, touch-up adjustment

of 4.5 MC intercarrier sound IF amplifier is required.
Instructions for making "4.5 MC Sound IF Alignment Using
A Television Signal" is given on alignment pages,

FAILURE OF RESISTOR R21 5
Failure of resistor R215 (220 ohms, 2 watts) can be due

to shorted elements within the 3rd IF tube V303 (6CB6) or
sound output tube V202 (6AS5A). Note: Resistor R215
is located in the B+ circuit tubes V202 and V303.

If elements within the 3rd IF tube V303 are shorted,
failure of resistor R313 (470 ohms, 1/2 watt) will also re-
sult. Note: Resistor R313 is located in the B+ circuit to
V303.
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Admiral
16B1, 16AB1, 16D1, 16AD1, 16E1, 16AE1, 16G1, 16AG1,

16J1, 16K1, 16L1, 16AL1, 16U1C, 16AU1C, 16W1C,

and 16AW1C CHASSIS

The material on pages 29 through 34 is applicable to all chassis listed above.
The list of models using these chassis is below. Material in "Most -Often -Needed
1958 Television" manual, Volume TV -14, pages 5-7, has an earlier schematic
and other service data on some of these sets. Please refer there if necessary.
For example, diagram of UHF tuner is there. Pages 32-33 in this manual have
an exact schematic for latest run of Chassis 16B1, 16D1, 16E1, 16G1, 16L1,
(all with suffix "C" added to indicate a change in Horizontal Output Circuit).
The group 16AB1, 16AD1, 16AE1, 16AG1, 16AL1, are identical to the ones
covered by this diagram except for the addition of UHF tuner. The group 16U1C,
16W1C, VHF (18 -tube) chassis and 16AU1C, 16AW1C, UHF -VHF (19 -tube) sets
differ in the audio section and other minor variations. Chassis 16J1, 16K1,
(and with suffix "C" as explained above) are remote control models but their
main circuits are identical to others described.

MODEL
NUMBER TV CHASSIS

T21E1 16G1
T21E1C 16G1C

TA21E1 16AG1
TA21EJC 16AG1C

121E2 16G1
T21E2C 16G1C

TA2IE2 16AG1
TA21E2C 16AG1C

T21E3 16G1
T21E3C 16G1C

TA21E3 16AGI
TA21E3C 16AG1C

T21E21 1681
T21E21C 16B1C

TA21E21 16A81
TA21E21C 16ABIC

T21E22 1681
T21E22C 16B1C

TA21E22 16AB1
TA21E22C I6ABIC

T21E23 1681
T21E23C 16B1C

TA21E23 16AB1
TA2IE23C 16AB1C

TH21E51C 16W1C

THA21E51C 16AW1C

TH2IE52C I6VVIC

MODEL IDENTIFICATION CHART

MODEL
NUMBER TV CHASSIS

THA21E52C I6AVVIC

TH21E53C I6W1C

THA2IE53C 16ANN1C

TR21E2I 16J1

TR21E22 16J1

TR21E23 16J1

C21E2 16L1

C21E2C 16L1C

CA21E2 16AL1
CA21E2C 16AL1C

C21E3 16L1
C21E3C 1611C

CA21E3 16AL1
CA21E3C 16ALIC

C21E6 16LI
C21E6C 16L1C

CA21E6 16AL1
CA21E6C I6ALIC

C21E7 16L1
C2IE7C 16L1C

CA21E7 16AL1
CA21E7C 16AL1C

C21E12 16D1or16E1
C21EI2C 16E1C

MODEL
NUMBER TV CHASSIS

CA21E12 16AD1 or 16AE1
CA21E12C 16AE1C

C21E13 16D1or16E1
C21E13C 16E1C

CA21E13 16AD1or16AE1
CA21E13C 16AE1C

C21E14 16D1or16E1
C21E14C 16E1C

CA21E14 16AD1or16AE1
CA21E14C 16AE1C

C21E16 16E1
C21E16C 16E1C

CA21E16 16AE1
CA21E16C 16AE1C

C21E17 16E1
C21E17C 16E1C

CA21E17 16AEI
CA21E17C 16AE1C

C21E22 16E1
C21E22C 16E1C

CA21E22 16AEI
CA21E22C 16AE1C

C21E23 16E1
C21E23C 16E1C

CA21E23 16AE1
CA21E23C 16AE1C

C21E24 16E1
C21E24C 16E1C

MODEL
NUMBER

TV
CHASSIS

CA21E24 16AE1
CA21E24C 16AE1C

CH2IE26C 16U1C

CHA21E26C 16AU1C

CH21E27C 16U1C

CHA21E27C 16AU1C

CH2IE29C 16U1C

CHA21E39C 16AU1C

CR21E12 16K1

CR21E13 16K1

CR21E14 16K1

L21E22 16E1
L21E22C 16E1C

LA21E22 16AE1
LA2IE22C 16AE1C

L21E23 16E1
L21E23C 16E1C

LA21E23 16AE1
LA21E23C 16AE1C

121E24 16E1
L21E24C 16E1C

LA21E24 16AE1
LA21E24C 16AE1C
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VOLUME TV -15, MOST -OFTEN-NEEDED 1959 TELEVISION SERVICING INFORMATION

ADMIRAL 16B1, 16AB1, etc. ALIGNMENT INFORMATION, (Continued)

IF AMPLIFIER ALIGNMENT
 Connect isolation transformer between power line and

receiver.

 Connect negative of 3.0 volt bias supply through 10K re-
sistor to test point "T" (IF AGC), see figures 24 and 25,
ptlitive to chassis.

 Connect generator high side to 5CG8 mixer-osc. insulated
tube shield, see figure 19. Connect low side to chassis
near tube shield.

 Connect VTVM high side to test point "V" through a de -
coupling filter, see figures 21, 24 and 25.

 Connect a jumper wire across the antenna terminals.

 Set Channel Selector to channel 12 or other unassigned
high channel, to prevent interference during alignment.

 Set Super Range Finder control fully to left (counterclock-
wise) and Contrast control fully to right (clockwise).

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

 Use a non-metallic alignment tool, part number 98A30-12.

Step
Signal

Gen. Freq. Instructions Adjust
1

Before proceeding, be sure to check the signal generator used in alignment against a crystal calibrator or other frequency
standard for absolute frequency calibration required for this operation.

1 41.25 MC If necessary, increase generator output and /or reduce bias to -11/2 volts to
obtain a definite indication on VTVM.

Al for minimum.

2 47.25 MC A2 for minimum.

3 42.3 MC

Use -3 volts bias. When adjusting, keep reducing generator output to pre-
vent VTVM reading from exceeding 2 volts.

A3 for maximum.

4 45.3 MC A4 and A5 for max.

5 41.5 MC A6 for maximum.

6 42.0 MC A7 for maximum.

7 43.5 MC A8 for maximum.

8 To insure correct IF alignment, make "IF Response Curve Check".

IF RESPONSE CURVE CHECK (Using sweep generator and oscilloscope)
Receiver Controls
and Bias Battery

Sweep
Generator

Marker
Generator Oscilloscope Instructions

Set Channel Selector on

channel 3 or an unassign-

ed low channel. Contrast

control fully to the left.

Connect negative of 3 volt
bias supply to test point

"T" (IF AGC); positive to
chassis.

Connect high side to 5CG8

mixer-ost insulated tube
shield, see fig. 19. Connect

low side to chassis near

tube shield. Set sweep

frequency to 43 MC, and
sweep width approximate-
ly 7 MC.

If an external marker

generator is used, loosely
couple high side to sweep
generator lead on tube

shield, low side to chassis.
Marker frequencies in-
dicated on IF Response

Curve.

Connect high side to test
point "V" through a de -
coupling filter, see figs.

21, 24 and 25.

INSULATE
BOTTOM WITH
MASKING TAPE

41.25 MC

MARKER

(MAY NOT BE

VISIBLE)
AT LEAST 90%

42 014C
MARKER

40%

4.5 MC

APPROX. 3.8MC-

43.5 MC

MARKER

47.25 MC

MARKER

45.75 MC

t MARKER

50%T060%

45.0 MC

MARKER

30%

Figure 22. Ideal IF Response Curve.

Figure 19. Special Tube Shield for IF Alignment and
IF Response Curve Check.

Check curve obtained against ideal response
curve in fig. 22. Note tolerances on curve.
Keep marker and sweep outputs at very mini-
mum to prevent overloading. A reduction in
sweep output should reduce response curve

amplitude without altering the shape of the
response curve. If the curve is not within tol-
erance or the markers are not in the proper
location on the curve, touch-up with IF slugs
as instructed below.

TO TEST POINT 47,000 OHMS0 -.0--,/vvv

41.25mC

MARKER

Figure 21.

CHASSIS

TM M F
I270 TO VTVM OR

OSCILLOSCOPE

GROUND

Decoupling Filter.

41 25MC

MARKER

ADJUST A5 TO POSITION

4535MC VIDEO MARKER

ADJUST A8 TO POSITION

43.5 MC MARKER AND CORRECT

SHAPE Of CURVE

Figure 23. IF Response Curves, Incorrect Shape.
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

ADMIRAL 16B1, 16AB1, etc. (Continued)
4.5 MC SOUND IF ALIGNMENT

Select the strongest TV station received. Adjust set for
normal operation. Turn Super Range Finder Control
fully to the left (counterclockwise). See figures 24 and
25 for adjustment locations.
Using a non-metallic alignment tool (for hexagonal core
IF slugs, Admiral Part No. 98A30-12), very slowly turn
slug "A9" several turns counterclockwise until a buzz is
heard in the sound. Then turn it clockwise until the
loudest and clearest sound is obtained./ Al A2

41.25MC MIN 47.25MC MIN
TRAP TRAP

V<

A3
42.3MC MAX

IF INPUT

A5
45.3MC MAX

1ST IF

A6
41.5MC MAX

2ND IF

A7
*TOP SLUG /
42MC MAX/

3RD IF/

A8 /
tBOTTOM SLUG

43.5MC MAX
3RD IF 2

412
*TOP SLUG

4.5 MC
SOUND TRAP

A4
45.3MC MAX
MIXER PLATE JCT. OF JCT. OF

ON VHF TUNER L306 a R318 L306 a R318

Set Contrast control fully to the left (counterclockwise).
Reduce the signal to the antenna terminals until there is
a considerable amount of hiss in the sound.
Carefully adjust slug "A10" for loudest and clearest
sound with minimum hiss level. If his1, disappears during
alignment, reduce signal input to maintain hiss level;
readjust "A10".

Carefully adjust slug "All" for loudest and clearest
sound with minimum hiss level. If hiss disappears during
alignment, reduce signal input to maintain hiss level; re-
adjust "All".

Ail
tBOTTOM SLUG
4.5MC SOUND

TAKE OFF

0 0
JCT. OF JCT. OFR402 8 C401 R305 a R306

O
JCT. OF

O
R305 a R306 JCT. OF

R402 8 C401
A9

4.5MC A9
OUADRATURE 4.5MC

DETECTOR OUADRATURE
DETECTOR

Al0
4.5MC
SOUND

INTERSTAGE

Component View of Printed Wiring Board Showing
Test Point Locations and IF Alignment Data.

111-05 3ot

Al0
4.5MC
SOUND

INTERSTAGE

( A4 A2 Al
45.3MC MAX

MIXER PLATE
ON VHF TUNER

47.25MC MIN 41.25MC MIN
TRAP TRAP

A3
42.3MC MAX

IF INPUT

A5
45.3MC MAX

1ST IF

V

All
tBOTTOM SLUG

4.5MC SOUND
TAKE OFF

412
*TOP SLUG

4.5MC
SOUND TRAP

tBottom slug is nearest bottom of shield can.
*Top slug is nearest top of shield can.

Wiring View of Printed Wiring Board Showing
Test Point Locations and IF Alignment Data.

A6
41.5MC MAX

2ND IF

'A7
*TOP SLUG
42MC MAX

3RD IF

TO PINS TO JCT TO 0. 5
OF ,5C2 TO 1, OF to OF TO To Or

GMVAD 15048 Or v304 4423 .422 04148 0306 v4,:e
v404 *401

L S6'  3.'1.303

308 To 3130

1.302h,

1130, 032E

tsszs:'-fi?

To Pm
OF

v.0! 0124

4111050 C44 & 6425

TO JO

IST IF 0 8168 R54
-

C 3o
OF 11457."

TOEE

TO JCT C426/

NO V40 VI 
vE.,-  T 041;40

TO PIN 45-Z0-44.

COOS

9443 CR4Ot

L

* ivii3g :

OF 4406

W * cap
TO P1N4 4t.

8409

Esc
R305

A8
tBOTTOM SLUG

MAX
3RD IF

TO P.N. To 4cT TO CENTER
OF Of TERM

T305 TO 502 CT R4,Y
. 50413

04099mO
OTT.TVW--45

R325 0 41111 °2CU5 RIOS Ov
SENi

TO JCT OF

TO304 To-T--TIR

Oil

ynt,rc 312-L

.,
3C81:"

ro P103
Tc..

CNe
 4,; "

20,*1ft? 61P9 T1011

COI 1. In

OF 9420 GIN

R 215
8451 R2011

TO 7:1 0 t
TO ENO cane

r 106

CR2O / CT,
OF Cele

4er:Nyt
TO C4. 4t,

C'TrI(/:

R423

TAO  *Ste
0

R449 m

R2.3 3DT6.
WI.: 1S.° 411

201

C201

TO
OF

C0; 8
.329

0324
94.5

v401 w
. ,, RS23

48--,A00-18

015

E404 C405

0 "044.6 / el."'" I
0

.11.0101

TO ENO48---T-40 0320 TERM
OF 0319

8E02 0-..04,00-
CO 9

- -T-T.T-NTTO C320

I .--441 0304
-.4.4 To 9iN

ROOF

V 0410 R3E
3.7 C32I0

CaO6 4 0007

)L2,3

C203

tT  agX 
Ia

4.4 To LOOE.

TO CENTER TO 0101 To END TO IC, VT TO END rO PIN 4
TER.104 EILJE T201 TERM C215 El TERM CF OF

8200 LEAD RED OF R208 02160 8210 0303
.-EOD

View of Wiring Side of Printed Wiring Board A5780-1 Used in All Chassis
Except 16U1C, 16AU1C, I6W1C, and 16AW1C. Gray area represents printed wiring; black

symbols and lines represent components and connections on opposite side.
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION

ADMIRAL Chassis 16B1, 16D1, 16E1,
16G1, 16L1, Schematic Diagram

Warning: The chassis of this receiver is connected di-
rectly to one side of the 117 volt, 60 cycle power line.
Depending upon the position of the line cord plug in the
wall outlet, the total AC line voltage may exist between the
chassis and any ground object. When installing or servic-
ing, do not touch the chassis unless adequate safety precau-
tions are taken. Never touch the chassis and a ground (ra-
diators, pipes, etc.) at the same time. To IMMO, 110.1
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500
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ADMIRAL Chassis 16B1, 16AB1, etc.

R208

R325

R319

R4 I 9

C430

V407

R465

V406
R424
R426

C504
C505

R501

C501

-

TO JCT
OF

C435 8
R460

TO END
TERM.

OF 8457

TO JCL
OF

04608
5459

TO PIN 7
OF 0406

TO PINS
OF V403
TO PIN 
Of V240

TO END
TERM.

OF C4I9

TO 0409

TO
CENTER

TERM.
OF R420

R472

VI02

R462 C429 R468
V101

C427 C428 T402 R434

(Continued)

ale 4-

-

L501 R428 0502 R502 R420 R457 C435 C409 R329 R3I5
Wiring Side of Chassis With Single Ended Sound Amplifier.

TO JCT TO PINS TO JCT TO PINS TO JCT. TO PIN I TO JCT. TO CENTER

OF L5028 TO PIN 4 OF TO OF TO TO OF OF Of Of TERM.

C5048 OF V304 R428 0422 8 04148 0306 V240 0401 8 0505 TO 1.5028 OF 8401

V404 1401 8329 0421 05048

TO JC TO PIN 9.
R249 8 0243 OF V303 R201

View of Printed Wiring Side of Main Board A5780-4 Used in 16U1C, 16AU1C,
16W1C and 16AWIC Chassis. Gray area represents printed wiring; black symbols and

lines represent components and connections on opposite side.

C306
C215

C417

C416

C217

R4I 7

R430

R429

C216

L306
R326

C321

TO END
TERM.
OF 5319

TO 0320

TO C319
TOPIN4
OF 0403

TO C321

1.307
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Emerson Television
TYPE STYLE MODEL NO. TV CHASSIS KINESCOPE TV TUNER

CONSOLE SHOP...1110 1414 1204575
MODELS USING CHASSIS: VHF LOW -BOY. AM -RADIO PHON 1438 120417S 21DAP4 471080Lovi.opy MA -FM PHOHD... 1441 1204175
1204075, 417S, 4225, RECEIVERS Lbri.ROY L43.

CONSOLE, SHORT LEGS 1434
.120422S
1204205 24AHP4 471096

1204205, 408U, 418U,
120423U, 120421U

UHF ,VHF
RECEIVERS

CONSOLE. SHORT LEGS 1411 120408U, 471081 (VHF)21DAP4 471037 (UHF)
LOW -8. 1912Lml,A,Dip0H0PNHoONQ_

1441 120:1'811VOw.R1V- 1433 120423U
CONSOLE. SHORT LEGS 1435 120421U 24AHP4 :7711393j (VHF SECT)

(Service material on these sets is presented on pages 35 through 40)

DISASSEMBLY INSTRUCTIONS
TO REMOVE SAFETY GLASS
Pull off knobs at front of cabinet. Remove screws located in recess underneath top molding of cabinet and remove metal strip.
Insert fingers into holes where shafts protrude through glass; pull top of glass away from cabinet about 3" and lift out ofbottom rail. To replace glass, reverse above procedure.
TO REMOVE MASK

Remove safety glass and remove two Phillips head screws holding mask to picture tube top corner brackets.
TO REMOVE PICTURE TUBE
1. Remove safety glass, mask and masonite back.
2. Remove picture tube socket, width shim and high voltage lead. (Be sure to discharge high voltage.)3. Loosen yoke clamp.
4. Remove four screws holding picture tube support strap ears to bracket.
5. Rbmove picture tube through front of cabinet, being careful to guide and support deflection yoke as it slides off picturetube neck.

TO REMOVE TV CHASSIS

All receiving type tubes and many components may be changed while the chassis is still in the cabinet. If it is necessary to
remove the chassis from the cabinet, the following general method may be followed:
1. Remove knobs, safety glass and mask as described above.
2. From front of set remove screw holding tuner bracket to picture tube corner bracket and nut which holds the dual contrast,volume, and on -off control to cabinet bracket.
3. Remove rear cover, antenna terminal strip and disconnect speaker leads or remove speaker.
4. From the rear: (a) Remove one screw holding VHF tuner extension support to side control bracket. (b) Remove two screws

mounting UHF tuner to underside of top of cabinet.
5. Remove two screws which hold control escutcheon to side control assembly.
6. Remove two screws, which are facing reor of cabinet, holding chassis base to floor mounting bracket, two screws holding

power transformer bracket and two screws holding the two top chassis braces to roof of the cabinet.
7. Remove picture tube socket, and high voltage lead. (Be sure to discharge high voltage.)
8. Loosen yoke clamp and pull chassis out towards rear of cabinet, being careful to guide and support deflection yoke as itslides off picture tube neck.
TO REMOVE AM RADIO CHASSIS

AM Radio chassis can be removed through rear of cabinet after removing 4 front knobs, 2 rear plugs, A.C. interlock, speaker
connections and 2 radio chassis board mounting screws.

6CG8
osc. HIKER

VHF TUNER- 471081, 4
CHASSIS -12040811,418U,4230

NOTE
A 4710131,411097 USED

WITH 471037.

VHF TUNER - 471097 t t
CHASSIS -120421U

0-2
leTAL MIX
111112A,,

UHF TUNER- 471057 (USED V/ TN 471081,4710571
CHASSIS-1204015U,415u,423U 421U

6AF4A
OR

6AF4
LP* OSC.

6006A 886006
OR 6CU6

HORIZONTAL OUTPUT

4
IV -12,
%..,.

IB3GT
HIGH

VOLTAGE
RECTIFIER

et

6DA4
GT

DAMPER

V -I5

10 VIDEO
LE AMPL

0
6C86

LF PLATE

6CB6

2.v,2,0
I F AMPL

v DLO'
F AMPL
5 vIDEO
OE TECTOR

6AS8

r

6AN8

SLAG
I AMPL

GATED
AGC
DETECT

1128Y -1A
VIDEOL
A

6DT6
AUTO
°ET( CT

6005
()AUDIO
OUTPUT

6C8S6
8

6676
SYNC
SEP

NOISE
CANCEL.

L AUDIO -VIDEO BOARD j
V
6W6GTERTICAL

OUTPUT

6CG7
HORIZONTAL

I OSCILLATOR

I CONTROL

6CG7
vERT.cAL

V
OSCILLATOR 5 I

SYNC AMPL 5
vERTER

L_ HORIZONTAL a VERTICAL SWEEP BOARD
_J

f 5(1468
OLOW VOLT.

RECTIFIER

NOTE.
RI -INDICATES GAP BETWEEN PINS I 5 1(0R91 ON

MINIATURE SOCKETS OR KEYING FOR OCTAL
SOCKETS.

TUBE LOCATION DIAGRAM
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EMERSON 120407S, 120417S, etc.
(Continued)

RADIO CHASSIS- - -
ON -OFF SW.10PST /

AC RADIO-
PHONO OUT

1-3
PUT

XF MR

TO SPEAKER
SYSTEM

I

-
ON -OFF SW (OPST

AC POWER
%f MR

T -5 I

OUTPUT
%F MR 1

L
T V CHASSIS

SPEAKER SWITCHING SYSTEM

SERVICING OF PRINTED BOARDS
To remove defective components one of several
methods may be used. A recommended method is to
cut close to the body of the defective component
and solder the new port to the remaining lends.
Another method is to apply heat at the junction
point of the component wire lead and the printed
board and lift out the component. If the wire lead
is bent over, first heat and pry lead wire up. A de-
fective component with many terminals may be re-
moved by clipping into several ports and removing
a small section at a time.

Use a low wattage (20 to 30 watts) soldering iron.
Be careful not to apply excessive heat since this
may cause the printed foil to loosen. Broken foil
leads may be repaired by soldering a hookup wire
across the break.

TO 910E0 IN
RUM BOARD

111-20

TO JUNCTION

OINNT20
TO C4111

OeG 1106111r.-
TORR.
OFCRT

TO C-34
*1131

TOL-9 ONn.sts
TO WU,.

1

1)-ur -jr;:

TOR- 41:,

14.21L.-Clrer.

CF OR TEMPI

MEEKrte.R

TO IMAM
21.7:

TROY

FIGURE 3 - AUDIO AND VIDEO PRINTED CIRCUIT BOARD

TO*130V
TO PIN5,60110
92E0 B AUDIO BOARD

- 1. TO PIN 2 OF 19-13
6W6GT

- TORN 6 OF V-13
6W 6G T

- TO PM I OF V -I3
6 W6GT

- TO R-97 MT.
HOLD CONTROL

- TO PIN 3 Of V-13
6W6GT

-.TO 9a BOOST

T 0 R 1;1 174, FIGURE 4 - HORIZONTAL AND VERTICAL SWEEP PRINTED BOARD
cost maps.

ALIGNMENT OF MIRACLE PICTURE LOCK (HORIZONTAL OSCILLATOR AND A.F.C.)

This can be accomplished without removing chassis from cabinet as follows:
1. Tune set to a known good channel. Turn the "local -distance" control (R-5) fully counterclock-wise (local).
2. Short phasing coil (L-11) by placing a jumper lead across C-44 which is connected in parallel with L-11. Short horizontal

oscillator grid, pin 7 of V-10 (6CG7) to chassis.
3. Set "Horizontal Hold" control (R-85) to center of its range.
4. Adjust the "Horizontal Balance" control (R-69) until picture pulls into synchronization (In most cases picture will sway

from side to side).
5. Remove short from horizontal phase coil (L-11) and adjust L-11 (with hex head tool) for same synchronous condition as in

step 4 - above.
6. Remove short from horizontal oscillator grid. Horizontal circuits ore now properly aligned. If area permits, readjust "Local -

Distant" control to distant position (fully clockwise - see following procedure).

ADJUSTMENT OF LOCAL -DISTANCE CONTROL (R-5)

Sets are shipped out from the factory with this control set to its "distant" position (maximum clockwise). This position pro-

vides best signal to noise ratio (minimum snow), and should not be changed unless overload (buzz in sound, poor synch

stability, high distorted contrast (washout), etc.) is noted on the stronger channels. If overload exists, set contrast control

to max. position and adjust "Local -Distant" control in a counterclock-wise direction to a point just under an overload

condition.
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EMERSON Chassis 120407S, 120408U, 1204175, 120418U, 120420S, 120421U, 120422S, etc.

VIDEO I.F. ALIGNMENT
1. Connect 3 volt bias to A.G.C. line. Negative terminal thru 10K resistor to junction R-3, C-5, positive terminal to chassis.(R-5 maximum ccw position).
2. Connect I.F. marker generator to floating shield of tuner mixer tube (See Note Below) and V.T.V.M. to junction of L-8,R-41.

3. Adjust output of signal generator so that peaking of coils does not produce morethan -2v D.C. on V.T.V.M.
4. Peak the following for maximum response: T-3, 44.25MC; 1-2 42.6MC; T-1,

45.3MC; L-1 bottom 42.9MC and T-11 45.3MC.
5. Peak the following for minimum response increasing generator output if neces-

sail,: L-2, 41.25 MC and L-1 top, 47.25MC.
20 %MAX 6. Re -adjust L-1 bottom (42.9MC) and T-11 (45.3MC) for maximum response. (T-1042.9 MC. on UHF -VHF sets).

7. Connect an oscilloscope through a 20,000 ohm isolation resistor in place of the
V.T.V.M. and connect a sweep generator to floating shield of tuner mixer tube
along with marker generator. Adjust output of sweep to produce about 2 volts
peak to aeak at oscilloscope and reduce marker signol so as not to upset theresponse curve.

41.25MC 8. The 45.75MC marker should appear between 60% and 70% down with respect to
its related peak. If necessary, adjust T-3 slightly.

9. The 42.9MC marker (See Fig. No. 1) should not fall below 20% of its related
peak. Limits of response curve ore 30% tilt and 20% peak to valley ratio.

NOTE: Part of the procedure: calls for use of a "floating" shield over the mixer tube of the tuner. The tube shields now usedin the tuner cannot be removed from their mounts. Instead of a "floating" shield the following method is used.
Take a thin piece of copper or brass foil Y2. by 2" and poste on to a thin piece of onion skin insulation. The insulationshould extend about 1/8 beyond the two long sides and one short side while the foil should extend beyond the insulation onthe other short side.

The shim assembly is then slipped lengthwise to fit between the mixer tube and its shield with the metal foil facing the tube.The short side with the extended insulation is placed towards chassis while the side with the foil extending beyond the in-sulation is connected to the sweep generator. The shim may now be rotated for maximum coupling as observed on the oscil-loscope.

4.5 MC VIDEO TRAP ALIGNMENT, 1-6 Top (See Fig. 6)
Using a good signal, set the fine tuning control to the point where you begin to see 4.5 mc beat in the picture. Then adjustT-6 top for minimum 4.5 mc beat in the picture.
SOUND IF ALIGNMENT (See Fig. 6).
Allow set to warm up (about 10 minutes), them
1. Using a strong signal, adjust T-6 bottom and T-4 top and bottom, for loudest sound.
2. Adjust L-6 for clearest and loudest sound. If two peaks ore encountered use position with slug closest to chassis.
3. With antenna loosely coupled to set, adjust receiver to a weak signal channel and repeat step #1, tuning for maximumvolume and minimum distortion.
4. If a V.T.V.M. is available, the measured voltage across R-37, 560K(2 should not vary more than 2 volts between strong

and weak signals. Voltages should read between -4 and -9 volts.
5. Check sound on all channels and repeat entire procedure if necessary.
ADJUSTMENT OF HORIZONTAL DRIVE CONTROL (R-65). This trimmer should be left in the full clock -wise (CW) position
(minimum resistance). If there is evidence of drive lines, adjust trimmer counterclock-wise (CCW) until drive lines disappear.
Do not adjust beyond this correct setting. The horizontal drive control, (R-64) is located on the top side of the oscillatorboard).

HORIZONTAL SIZE ADJUSTMENT
Picture width is controlled by means of a width coil, L16, located under the high voltage cage.
FINE TUNING FINE TUNING CAM

CAM FOLLOWER SPRING ANTE*" FOLLOWER SHAFT
1i*91320135) 11420021

PERMISSIBLE TILT
EITHER WAY

47.25 MC
ADJACENT

SOUND

FIG 1 - OVERALL I.F. RESPONSE CURVE

OSC ADJUST
CHANNELS 213

135V B.

FILAMENT

LK OW -PUT -IT
L F. ADJUST

3.8 MC.

TERMINALS

DETENTV 17 ROLLER
SCGS

OSC.MIXER IA 162081)
MIXER GINO

`,73,r2u011:1` CAM

MAM"AA9S6M2ECM'AAM

CAM SHAFT RETAINER
l 9620921

FINE TUNING RETAINER RING -
(49610221

VHF TUNER -471060
CHASSIS -1204075.4175,4225

VHF TUNER -471064 +
p4Ass4-1204011U,411U,423U-  - - - - - - -

UHF TUNING
ANO FINE TUNING

UHF TUNER 471037 IUSE0 WIT
471064,4710971

CHASSIS NOE 120401110.4MU,423U,421U

1

TEST
POINT RETAINER SPRING

(4,9620891
R.F PLATE

\ FINE TUNING BRACKET
(4 9620901

FINE TU16116161620601

CHANNEL SELECTOR
(PART OF CHANNEL SELECTOR
SHAFT -ROTARY CHANNEL DISC
ASSEMBLY  9620831

VHF TIMER -47f066 MOTE:
CHASSIS -1204203 1 471061,471097

USED WITH 471037.

VHF TUXE R - 47 OST
IN USED

pli l'111131%,
CI.ARM-120421U ONLY.

DETENT SPRING
0,9620861

ROTARY CHANNEL
DISC RETAINER
SPRING

I  9620611)

TUNABLE
.F RAP
110-45M CII

AGC

V16
6BH4
R.F

TIM

60% TO 70%

,15.75 MC.

/6.
11M2A

HoRIZCSFM:47T2RL6OfrIVE

H. a T.

I WIDTH COIL
..___ L-16

1

°L-2 I.F. PLATE
25MC

SOUND TRAP

[o]
7-3

1,1
TOP-47.25MC 14.25.2C
ROT -42.9 MC O
O @
7-1 7-2

45 SAC 42.6MC

CENTERING
UNIT

r- -
0
4

BOT 45MC

O
7-6

ti,g;14.5rac

1 1

L-6
 5MC

0 L AUDIO -VIDEO BOARD

R-5
LOCAL
CAST.

CONTROL

L-11
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VERT.LIN
CONTROL
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VERT SIZE
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JHORIZONTAL lb VERTICAL SWEEP BOARD
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SLON -1111..08 FUSE

AC INTERLOCK

FIGURE 6 - ALIGNMENT POINT DIAGRAM
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EMERSON 120407S, 120408U, 120417S, 120418U, 120420S, 120421U, 120422S, 120423U
UHF

(C ontinue d)
UHF-UHFTUNER ANTENNA

ANTENNA

(300 OHIS,BAL ANCEDI

CONDITIONS FOR TAKING VOLTAGE AND RESISTANCE
READINGS

The voltage and resistance measurements listed were taken
on Chassis 12040754.
Due to component variations, voltage and resistance readings
may vary slightly from those given here. Slight variations
may also be noticed if chassis is not coded as mentioned
above.
The picture tube, 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 resis-
tance readings).
(3) 3 volt bias battery connected to A.G.C. circuit, posi-
tive terminal to chassis, negative terminal to junction of
C-5, R-3. BIAS BATTERY USED FOR VOLTAGE READ-
INGS ONLY. R-5 maximum ccw position - (local).
(4) All controls in position for normal picture. (Varied when
it directly affects reading).
(5) All measurements taken with a vacuum tube voltmeter
and ohmmeter.
(6) Resistance readings are given in ohms unless otherwise
noted.
(7) N.C. denotes no connection.

WAVE SHAPE ANALYSIS CHART
The waveshapes shown were taken on chassis

peak -to -peak voltage differences may be noticed on
chassis of later triangle codes.
The peak -to -peak voltage given may also vary slightly
depending on signal strength and component variations.
To accurately 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. Failure to do this will result in wrong wave shape read-
ings. This is accomplished by using an Emerson low capa-
city probe as outlined previously in the service note for 6861_

models 687L, and 696L using chassis 120-142-B which was
issued at on earlier date:
1. Connect antenna and tune receiver to channel where best
reception hos been obtained in the past.
2. Low end of the probe is connected to CHASSIS and the
contrast control is set for MAXIMUM UNDISTORTED
CONTRAST.
3. The 30 and 7875 C.P.S. oscilloscope sweep settings are
used so as to permit observation of two cycles of the wave
shape.
NOTE: A wave shape seen on your oscilloscope may be up-
side down from same wave shape shown here. This will
depend on the number of stages of amplification in the oscil-
loscope used.

PRODUCTION CHANGES

Chassis coded ns have the following circuit changes.
NOTE: Chassis 1204205 and 120421U will have these
changes initially A.
1. C-54 is changed to .033 uf, 600 volts to improve

horizontal linearity.
2. R-45 is changed to 470 ohms, 1 watt to improve

power supply regulation.
3. R-79 is changed to 22K, 1/2 W to increase vertical

size range in low line voltage areas.
4. To prevent audio distortion resulting from pos-

sible drift in the quadrature circuit, a 4.7 mmf
ceramic temperature compensated capacitor type
N-750 (pt. #928884) has been added across R-38
(150 K). Chassis already incorporating this change
ore coded k.
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EMERSON 120407S, 120408U. 120417S, 120418U, 120420S, 120421U, 120422S, 120423U
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

Emerson Television
MODELS USING CHASSIS:

120412H, 120413M,
120414H,

120437H C, 120438MC

TYPE STYLE MODEL CHASSIS KINESCOPE TUNER

V H F

RECEIVERS

TABLE MODEL 1282 120412H

2 1D AP 4

471077
1282X 120437HC*

PORTABLE MODEL 1284 12041211
1284X 120437HC*

PORTABLE (W/AM RADIO) 1286 120414H

UHF/VHF
RECEIVERS

TABLE MODEL 1283 120413M
4710561283X 120438MC*

PORTABLE MODEL 1285 120413M
*Indicates chassis using couplate board and omitting phono jack, listening attachment and phono-radio switch.

Chassis listed above are practically identical to the group of chassis covered in
previous volume TV -14, "Most -Often -Needed 1958 Television Servicing Infor-
mation," pages 23 through 28. The main differences are in horizontal AFC sys-
tem. The service material below and exact circuit diagrams on pages 42-43,
and 44, should be used with alignment and other data in previous volume.

ALIGNMENT OF HORIZONTAL OSCILLATOR AND A.F.C.
This can be accomplished without removing chassis from cabinet as follows:
1. Tune set to a known "good" channel and turn "Picture Stabilizer" control (R-31) fully clockwise.
2. Short phasing coil (L-9) by placing a jumper wire across C.43 which is in parallel with L-9. See Fig. 4 for location of C-43. Short

horizontal oscillator grid pin 7 of V8, 6CG7. to chassis.
3. Set "Horizontal Hold" contra' to center of its range.
4. Adjust the "Horizontal Balance" control R-60 until picture pulls into synchronization (in most cases picture will sway from sideto side).
5. Remove short from horizontal phase coil (L-9) and adjust L-9 for same synchronous condition as in step 4 above.
6. Remove short from the horizontal oscillator grid. Horizontal frequency circuits are now properly aligned.
NOTE: (1) Adjustment of Horizontal Drive Control (R-64) -
This trimmer should be left in the full clock -wise (CW) position (minimum resistance). If there is evidence of drive lines, adjust
trimmer counterclockwise (CCW) until drive lines disappear.
Do not adjust beyond this correct setting. The horizontal drive control (R-64) is located on the top side of the Oscillator Board.

(2) Adjustment of Horizontal Size -
Should you encounter insufficient sweep width due to low line voltage, shunt R-85, (4700 ohm, 1 watt resistor), with a )4 watt, 4700
ohm resistor. If horizontal oversweep develops because of high line voltage, remove the shunting resistor, R-91, 4700 ohm, which
may be found on some sets. The shunting or removal operation can be performed without removing the chassis from the cabinet.
Remove the masonite back. R-85, located on a terminal strip near V-7, becomes accessible.
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EMERSON Chassis 120412H, 120413M, 120414H, 120437HC, 120438MC

fc-1
H2>e gr. :ro-

I 1--If----i

kt- TY,
o

ly 

.7
P2=iIFFL-J

./g

o7, -of -
o E'Ex c- et the:_c 9.6 a..  ._ 0 C

-'N

_cc-ss e -c o c c E o
_ c

o ,

E Qt x2.6
gEotgcuu-c xo-ox 0

0-2 S- a..2cat 8

.-0 -0 8 - .9- " 0 >-.121 0 r,

(10 -;81t..,..4E-7.)-2t 8.0*(3.

3.2,,t 0.! 2.E c*-

C .,÷), c-gr; 2 7,-5

07. ---.4(..o o o uE o -0 *73  E

--t15;-outu
oo 0°°-.`  0-g

coI -E2 al! E a co E

0
CO

U

WZ
zi^-tx
ceu,

LL:Lu

NG ...I

0 ti-
ILJ00

0
g

L,F
ANTENNA 1'

=TT" TO C-9
-T-TRIMEA

SO -3eo PAW
:T NO INNII

LINF/VHF TUNER Dow

I sizsos

I 0 v-stvo-r-TOrr.Tsg"

0010

FP TO
HEATER

 STRING

001T A

F -I
FUSE

C L

1-73
5

P N E

20 MFD
SE -2

RESISTORS ARE IN OHMS ( K  1000 OHMS) AND
In WATT UNLESS OTHERWISE SPECIFIED.
CAPACITORS LESS THAN UNITY ARE IN MFO,
CAPACITORS GREATER THAN UNITY ARE IN

MMFDS UNLESS OTHERWISE NOTED

4-- SIGNIFIES CERAMIC OR MICA CAPACITORS

-4 SIGNIFIES TUBULAR CAPACITORS

VHF ANTENNA
5000m. OALLANCED

vHF

TUNER
PART NO 471077

(CHASSIS N0 120412 -N ONLY)

V-14 313C5R aMP

V-15 5ATI3Z4:

LI

To
NEATER
STRING

120 MED

40 MED

5-72 7/C -9"A V-01: 1 I 1 HEATER CONNECTIONS OF VIDEO IF AND SOUND I I WARD 1
I SCOT SCG7 l'Por I RAVE 5A05 SUB 1213374 SAME SCSI

41.n.

v -sOW

5_65 V-9 rz V -I2

NOTES:
THE LETTER C INDICATES USE OF COUPLATES, ON NON- COUPLATE BOARDS
INDIVIDUALLY MOUNTED COMPONENTS OF THE SAME VALUES ARE USED,
UNLESS OTHERWISE SPECIFIED.

T
MODELS INCORPORATING THIS MODIFIED CIRCUIT HAVE 150 V
SOURCE CONNECTED DIRECTLY TO ?

JHF-VHF
TUNER
PART NO471056

(CHASSIS NO 12041341 ONLYI

r UHF SECTION

V -I6 2AF4A
0 -4 ING2AerAL MIXER I

VHF SECTION -1
V -I4 31305 R MP
V -I5 5ATI3 0s.mc:

V-I5(A)
SATE

S I/ zI 3 3

FUSIOLE 7 7 201/ 7 41
HEATER

121:101A 1204 CONNECTIONS OF
OSCILLATOR BD I- 4) --
HEATERS

21DA1111

V-(0

SW -1
ON -OFF SWITCH
ION VOLUME CONTROL)

0 SAFETY INTERLOCK

P-1 X- I

II7 VOLTS
AC LINE
(60 CPS)

V-7 1"-131
v-5 v-5 L -I3 v-

AA
1.5 DR

--

L
-at? 0 , %A' %VI

1J
FEATER CONNECTIONS OF TUN R

(VHF)

vm v-15
5970

L
I i HEATER CONNECTIONS OF TUNE

(UHF / VHF I
2$1.49 SATS 51105 I

VAG 0-15 V.I4

I
5 $ $

I

e

42



VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

EMERSON Chassis 120412H, 120413M, 120437HC, 120438MC, Circuit Diagram
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

Emerson Television
120424 W, 120434 N, W

120445 W
120425 Y, 120435 Y, P

120446 Y

TYPE STYLE MODEL NO. TV CHASSIS KINESCOPE TUNER

VHF RECEIVERS

PORTABLE T.M. 1452 120424 W 17BZP4 471103

TABLE MODEL 1466
_120434 Ii_

120434 W 21DAP4
471112- _. __---
471103

CONSOLE 1470 120445 W 471120

UHF -VHF

RECEIVERS

PORTABLE T.M. 1453 120425 Y 17BZP4 471104 -VHF
471105 -UHF

TABLE MODEL 1467
120435 P- -- -- - - -
120435 Y

21DAP4

471115 -VHF

- 711C3 -1-11L1 F-471104- VH F
471105 -UHF

CONSOLE 1471 120446 Y 471128

(Service material on pages 45 through 50)
DISASSEMBLY INSTRUCTIONS

Note 1: To prevent possible overload of the horizontal output tube, due to removal of negative grid voltage, do not operate
power chassis with the cable disconnected from the board.

Note 2: Provide a grounding jumper between the board and the power chassis when servicing the chassis outside the cabinet.
MODELS 1452/1453:

To Remove Plastic Lens and Mask (a single unit)

Remove 2 screws from the side of the knob -overlay and then remove overlay, control panel insert and all knobs. Remove 3
screws from bottom of cabinet front. Pull bottom of front away from cabinet to separate the plastic lens and mask.
NOTE: To clean the Plastic Lens use only a soft cloth dampened with water (a dry cloth may be abrasive). If necessary, a
mild soap solution may be applied. DO NOT USE CLEANSERS, POLISHES, OILS OR WAXES.
To Remove Picture Tube (in its metal mtg. bracket & plate).

Remove Plastic Lens and Mask. Disengage cardboard barrier by unscrewing the 4 nut and washer combinations. Disconnect
antenna leads, then remove back. Disengage CRT socket, clamp and yoke assembly and high voltage lead from CRT (after
discharging H.V.). Carefully, so as not to mar the cabinet, pry up the 2 snap -on covers on either side of the handle. Remove
the 4 screws securing the handle to the metal plate inside the cabinet. The CRT can now be removed from the front.
To Remove Chassis: (Etched Printed Circuit Board and Power Chassis)
Unscrew 2 screws from the side of the knob overlay, located in the front. Remove knob overlay, control panel insert and all
knobs. Disconnect antenna leads and cabinet back.
a) Etched Printed Circuit Board

The etched printed circuit board is kept in place by 5 screws thru the metal strap and into the cabinet at the rear of the board.
The front of the board is positioned by 2 screws, set in the right hand CRT mounting brackets, and service as locating pins.
These screws do not screw into the board but fit into 2 clearance holes located in a bracket on the front of the board. To re-
move the circuit board, unscrew the rear 5 screws only. Do not remove the screws holding the tuner bracket to the board. The
board can now carefully be removed from the cabinet. To remove the cardboard protector under the board, push up on the snap-
on fasteners. NOTE: The complete receiver can be operated conveniently with the board out of the cabinet. To completely
separate the board from the cabinet unplug 2 cables from the power chassis, disconnect the speaker leads, disengage the CRT
socket. (Note: Yellow lead to cathode of CRT is taped to the speaker leads. Retain the lead dress in reassembly). Should
you encounter any difficulty in inserting the printed board into the cabinet, it may be necessary to remove the Lens and Mask
in order to line up the two guide screws for the board.
b) Power Chassis

From the underside, remove the six screws that secure the power chassis to the cabinet. Disengage the CRT socket, high
voltage lead (after discharging the H.V.), CRT clamp yoke assembly. Reassembly can be accomplished in the reverse order.
MODELS 1466/1467

To Remove glass and mask:

Remove retainer bracket from across glass. Glass can be brought forward, up and out. Mask is secured by 2 screws in top of
mask.

To Remove chassis (Etched Printed Circuit Board and Power chassis):
a) Etched Printed Circuit Board:

Remove knobs from the front and the cabinet back. Disengage CRT cable and speaker leads. Board is mounted on the side
wall bracket. The front of the Board is secured by2 screws thru a plate attached by the Board. Remove these from the inside.
Remove the screws securing the rear of the Board to the cabinet. Remove the cardboard protector as explained above.
b) Power chassis:

Disengage H.V. lead (after discharging it), yoke clamp and assembly and 2 power cables. From the underside of the cabinet,
remove six screws to free the power chassis.
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION
EMERSON Alignment Information, Chassis 120424W, 120425Y, 120434N, -W, etc.

VIDEO I.F. ALIGNMENT
1. Connect 3 volt bias to the AGC bias point with the negative terminal to junction of R-15 and C-15, positive terminal to

chassis and R-43 (Local -Distance control) in extreme CCW position (maximum resistance in circuit).
2. Signal injection can easily be accomplished in the following manner:

Paste a piece of thin copper or brass foil V2 x 2" on onion skin insulation.
The insulation should extend about 1/8" beyond the two long sides and one short side of the foil. At the other short side,
the foil should extend approximately Y2" beyond the insulation.

This shim assembly is then slipped in lengthwise between the mixer tube and its
shield with the metal foil facing the tube. Set the short side with the extended
insulation towards the chassis; this will permit the generator lead to be connected

50% TO to the foil extending beyond the insulation at the other short side.
Inject the signal by connecting the I.F. marker generator to the metal foil wrapped
about the mixer tube as suggested above and place a V.T.V.M. across junction of

45.75 MC
L-7 and L-8 (IF Test Point) to ground. Adjust output of signal generator so that
peaking of coils does not produce more than -2V DC on V.T.V.M.

3. Peak the following for maximum response: T-5, 44.25 mc; T-4, 45.3 mc; T-3,
42.6 mc.

4. Adjust the following for minimum response, increasing generator output as neces-
sary: L-5, 41.25 mc and L-3, 47.25 mc.
At this point set generator to 45.3 mc and adjust L-4 for minimum output on
meter.

5. Peak T-10 on tuner at 45.3 mc for maximum output.
6. Peak L-4 at 43.1 mc for maximum output.

To observe the IF response curve, connect on oscilloscope, thru a 10,000 ohm isolation resistor, in place of the V.T.V.M. In-
ject a swept signal (40 to 50 mc) along with a loosely coupled marker generator at the mixer tube in the manner described
above. Adjust the output of the sweep generator to produce about 2 volts peak to peak curve on the oscilloscope and reduce
the marker signal so as not to upset the response curve. The 45.75 mc marker should appear between 50% and 70% down with
respect to the peak.

4.5 mc Video Trap Alignment
Using a good signal, set the fine tuning control to the point where you begin to see 4.5 mc beat in the picture. Then adjust
T-6, top, for minimum 4.5 mc beat in the picture.

Sound I.F. Alignment

1. Using a strong T.V. transmitted signal, adjust T-6, sound take -off transformer, bottom, and T-1, sound interstage trans-
former, top and bottom, for the loudest sound.

2. Adjust L-2, quadrature coil, for clearest and loudest sound. If two peaks ore encountered, use the position where the slug
is closer to the circuit board.

3. With the antenna loosely coupled to the set, (simulating a weak signal) repeat step t1, tuning for maximum volume and
minimum distortion.

4. If a V.T.V.M. is available, measure the voltage across R-7, 560K 1 resistor. Voltages should be between -3 and -10 volts
and not vary by more than 3 volts between a strong and weak signal.

5. Check sound on all channels and repeat entire procedure if necessary.

Alignment of Horizontal Oscillator
This can be accomplished without removing circuit board from the cabinet as follows:
1. Tune receiver to a known "good" channel. Turn "Local -Distance" control, R-43, fully counter -clockwise (local position).
2. Short horizontal phasing coil (L-10) by placing a jumper lead across it. Insert a jumper wire across R-49.
3. Adjust the horizontal hold control, R-61, until picture pulls into synchronization. (In most cases the picture will sway from

side to side).
4. Remove short from horizontal phase coil (L-10) and then adjust L-10 (use a hex -head tool) for the same synchronous condi-

tion as in step 3 above.
5. Remove short from across R-49. Horizontal circuit is now properly aligned. If area permits readjust "Local -Distance" con-

trol to distant position (fully clockwise). See below or "Local -Distance" control.
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

EMERSON Service Material, Chassis 120424W, 120425Y, 120424N, -W, etc. (Continued)
Adjustment of "Local -Distance" Control (R-43)
Before adjusting, make sure the Horizontal Oscillator has been properly adjusted (see above).
Sets are shipped out from the factory with this control set to its "distant" position (maximum clockwise). This position pro-
vides best signal to noise ratio (minimum snow) and should not be changed unless overload (streaking in picture, poor sync
stability, high distorted contrast, etc.) is noted on the stronger channels. If overload exists, set contrast control to max.
clockwise and adjust "Local -Distant" control in a counterclockwise direction to a point just under on overload condition.
Horizontal Size Adjustment (R-77)

These "Tru-Slim" 110° chassis have been designed to provide proper horizontal sweep under normally encountered line volt-
age variations. Should you, however, encounter insufficient sweep due to low line voltage, short out R-77, 33000, 1 watt
resistor, located on a terminal strip on the power chassis near the power transformer. If horizontal oversweep is present, as a
result of high line voltage, remove the short from across R-77.

The shorting or the elimination of the short from across R-77 can be achieved without removing the power chassis from the cab-
inet. R-77 becomes accessible upon removal of the back.

Horizontal Drive Adjustment (R-76)

Normally, this control should be in the most counter -clockwise position (minimum resistance in the circuit). If overdrive bars(white vertical bars in the raster are present, they can be eliminated by slowly advancing R-76, accessible thru the rear apronof the power chassis, in the clockwise direction until the lines just disappear.
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PRINTED CIRCUIT BOARD CHASSIS (Top View) (COORDINATE LISTINGS ON CH -PARTS LIST)

SERVICING OF PRINTED BOARDS
To remove defective components one of several methods may be used. A recommended method is to cut close to the body of
the defective component and solder the new part to the remaining leads. Another method is to apply heat at the junction point
of the component wire lead and the printed board and lift out the component. If the wire lead is bent over, first heat and pry
lead wire up. A defective component with many terminals may be removed by clipping into several parts and removing a smallsection at a time.

Use a low wattage (20 to 30 watts) soldering iron. Be careful not to apply excessive heat since this may cause the printed
foil to loosen. Broken foil leads may be repaired by soldering a piece of hookup wire across the break.
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

EMERSON Television

CONDITIONS FOR TAKING VOLTAGE AND RESISTANCE
READINGS (Static Conditions)

The voltage measurements were taken on Chassis 120424W.

Due to componen variations, voltage and resistance readings
may vary slightly from those given here. Slight variations may
also be noticed if chassis is not coded as mentioned above. The
picture tube, deflection yoke and high voltage circuits were in
the circuit when the readings were taken.
1. Antenna disconnected and antenna :rminals shorted on tuner

and connected to chassis (use short leads).
2. Line voltage 117 volts (Disconnect power from resistance

readings).
3. Bias battery (3V) connected to AGC Bias Point with negative

terminal of battery to junction of R-15 and C-15 and positive
terminal to chassis. (BIAS BATTERY USED FOR STATIC
VOLTAGE READINGS ONLY).

4. Local -Distance control (R-43) is not varied but is kept at
inaximum clockwise (CW) position. All other controls in posi-
tion for normal picture. (Varied when it directly affects
reading).

5. All measurements taken with a vacuum tube voltmeter and
ohmmeter.

6. All readings listed in table were taken between points shown
and chassis.

7. Resistonce readings are given in ohms unless otherwise
noted.

8. N.C. denotes no connection.
WAVE SHAPE ANALYSIS CHART - (Operational conditions)
The waveshapes shown on pages were token on chassis
120424W. Slight peak to peak voltage differences may be noted
on chassis of later triangle codes.
The peak to peak voltage given may also vary slightly depend-
ing on signal strength and component variations.
To accurately observe the wave shapes, the relatively high input
capacity of an ,scilloscope must be reduced so as not to change
the operating characteristics of the television set. (Failure to
do this will result in wrong wave shape readings).
1. Connect antenna and tune receiver to known "good" channel

for best reception.
2. Adjust CONTRAST control for maximum undistorted contrast.
3. Set LOCAL -DISTANCE control for "Distant" location (i.e.

maxirlum clockwise position).
4. Voltages (using V.T.V.M., with respect to chassis) noted at

time of readings:
AGC bias =-4.5V D.C.
Tuner bias = -3.5 V DC
Sync. separator grid (Pin 7 of V-9) - -30V.

5. Connect low end of probe to chassis. The 30 and 7875 cps
oscilloscope sweep settings are used so as to permit ob-
servation of two cycles of the wave shape.

NOTE: A wave shape seen on your oscilloscope may be upside
down from same wave shape shown here. This will
depend on the number of stones of amplification in the
oscilloscope used.
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

EMERSON Chassis 120424W, 120425Y, 120434N, -W,
120435Y, -P, 120445W, 120446Y, Schematic Diagram
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(TRIANGLES WITH LETTER INSIDE WILL REFER TO POWER CHASSW CHANGES)

C-56
(MILANO
C-70

ICERAMIC1
WPECIAL 

.015
5821520

. 1

5921514

.01 O15

ORDER BY PETRO.

P - 2

016

icoon

scoo
S-2

-CONTMCMOROCTAO6OCRO
1110TTOM

N2,31f,_
ALL POINTS ON PHENOLIC BOARD MARKED?
ARE CONNECTED TO POWER CHASSIS BY
8-PiNIOCTAL I PLUG NUMBERS I - 8 INDI-
CATE PINS ON PL IEG P- 2 SYMBOL ?
WITH NUMBERS I - II SIGNIFIES RECEP -
MLLES OF 8 -PIN IOCTALI SOCKET ON
POWER CHASSIS.

cOuPLATE PT NO623052

PICTURE TUBE

t. ION TRAP use o I

17 B2P4
ITHAA12046.1 A1204231,

2 IDA P4 ,
HROMMAN46
NIHRTvo/ /

V-8

M -I C
CENTERING

UNIT

C- 2 C647

+755 V

M5Ky

TAP

1-13 c -RA
OR Se

COILS 611-.
3,w3Ljuks,1

un
FIL

COILS

L -14

255V DEFLECTION YOKE

BOOST0

OVEN SERVICING CHASSIS OUTSIDE THE
CABINET. PROVIDE AN ADDITIONAL
°ROLAND BETWEEN THE POWER CHASSIS
AHD THE CIRCUIT BOARD.

SLUGS OF TRANSFORMERS ARE
DESIGNATED AS FOLLOWS;

T' MAY FROM CIRCUIT BOARD
'B. CLOSER ID CIRCUIT BOARD.

ARROWS AT CONTROLS INDICATE
CLOCKWISE ROTATION.

al; DENOTES ELECTROLYTIC CAPACITOR9CAPACAY IN WM/FARADS .

55 SIGNIFIES 13RAATIC OR MICA CAPACITORS

SIGNIFIES TUBULAR CAPACITORS
RESISTORS ARE 04 ORMS1K ,000 OHMS/ AND V2 RA,
UNEESS OTHERWISE NOTED.
CAPACITORS LESS THAN UNITY ARE IN 510
CAPACITORS GREATER THAN UNITY ARE IN MME,
UNLESS OTHERWISE NOTED.
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

EMERSON Parts List for Chassis 120424W, 120425Y, 120434N, -W, 120435Y, -P, etc.

SYM. COORD. PART NO. DESCRIPTION SYM. COORD. PART NO. DESCRIPTION

R-1 C5 340332 220 Ohm- Carbon ±10% 1/2W. C-10 B3 925457 50 MFD- Electrolytic 25V.

R-2 C4 340892 47,000 Ohm - Carbon ±10% 1/2W. C11 82 921753 .0047 MFD - Molded Duras ±20% 600V.

R-3 B6 350412 470 Ohm - Carbon ±20% 1/2W. C-12 CI 928991X 220 MMF - Ceramic Stab. ±20% 500V.

R-4 AS 340432 560 Ohm -Carbon ±10% 1/2W. C-13 C1 928804% 10 MMF -Ceramic NPO ±5% 500V.

R-5 B7 340572 2,200 Ohm - Carbon ±10% 1/2W. C-14 B1 928800X 4.7 MMF - Ceramic N330 .5% 500V.

R-6 B4 341012 150,000 Ohm - Carbon .10% 1/2W. C-15 E 1 923127 .1 MFD - Molded Upright ±20% 200V.

R-7 C3 341152 560,000 Ohm -Carbon ±10% 1/2W. C-16 C2 928990X 47 MMF-Ceramic NPO ±10% 500V.

R-8 B6 341072 270,000 Ohm -Carbon ±10% 1/2W.

R9 B8
390545/
390545A 1 Megohm-Volume Control

C-18
C-19

82
C3

928984X
928933%

820 MMF - Ceramic Stab. ±10% 500V.
1,000 MMF-Ceramic GMV 500V.

C-20 D3 928933% 1,000 MMF - Ceramic GMV 500V.
R -I0
R-11

83
DI

370372
340572

330 Ohm- Carbon ±10% 1W.
2,200 Ohm -Carbon ±10% 1/2W.

C-21
C-22

E3
F4

928908X
928911X

560 MMF - Ceramic Stab. ±10% 500V.
1,000 MMF -Ceramic Stab. ±10% 500V.

R-12 E 1 341292 2.2 Megohm - Carbon ±10% 1/2W. C-23 D3 928933X 1,000 MMF -Ceramic GOP/ 500V.
R13 E1 341232 1.2 Megohm - Carbon ±10% 1/2W. C-24 04 928980% 750 MMF - Ceramic Stab. ±10% 500V.
R-14 D2 341292 2.2 Megohm -Carbon ±10% 1/2W. C-25 D4 928975% 8.2 MMF -Ceramic Stab. ±10% SOOV.
R-15 DI 340772 15,000 Ohm- Carbon ±10% 1/2W. C-26 D5 928989X 10 MMF - Ceramic Stab. ±10% 500V.
R-16 CI 340192 56 Ohm- Carbon ±10% 1/2W. C-27 05 928974% 4.7 MMF - Ceramic Stab. ±10% 500V.
R-17 E2 341092 330,000 Ohm - Carbon ±10% 1/2W. C-28 05 921354 .047 MFD - Molded Durez ±20% 200V.
R-18 D3 350412 470 Ohm -Carbon ±20% 1/2W. C-29 D6 928990X 47 MMF - Ceramic NPO ±10% 500V.
R-19 C3 341052 220,000 Ohm - Carbon ±10% 1/2W. C-30 D7 928990X 47 MMF - Ceramic NPO ±10% 500V.
R-20 D3 340172 47 Ohm - Carbon ±10% 1/2W. C-31 D6 928922% 4,700 MMF - Ceramic ±10% SOOV.
R-21 D3 341052 220,000 Ohm - Carbon .10% 1/2W. C-32 E7 928923X 4,700 MMF - Ceramic GIP/ SOOV.
R-22 D3 350412 470 Ohm - Carbon ±20% 1/2W. C-33 C8 928976% 75 MMF - Ceramic Stab. ±10% 500V.
R-23 C3 350292 150 Ohm - Carbon ±20% 1/2W. C-34 D7 921515 .1 MFD - Molded Durex ±20% 400V.
R-24 E4 340312 180 Ohm- Carbon ±10% 1/2W. C-35 Fl 923127 .047 MFD - Molded Upright ±20% 200V.
R-25 08 340792 18,000 Ohm - Carbon ±10% 1/2W. C-36 I a 923059
R-26 05 340692 6,800 Ohm -Carbon ±10% 1/2W. C37 /- Pt. of Couplate
R-27 05 340652 4,700 Ohm -Carbon ±10% 1/2W. C38 E5 923126 .047 UFO -Molded Upright ±20% 400V.
R-28 05 340872 39,000 Ohm - Carbon ±10% 1/2W. C-39 F7 921515 .1 MFD - Molded Duro: ±20% 400V.
R-29 D6 351132 470,000 Ohm. - Carbon ±20% 1/2W. C-40 05 928902X 100 MMF - Ceramic Stab. t10% 500V.
R-30 C6 340232 82 Ohm - Carbon ±10% 1/2W. C-41 F4 928977X 82 MMF - Ceramic Stab. ±10% 500V.
R-31 C7 340692 6,800 Ohm - Carbon ±10% 1/2W. C42 04 928977X 82 MMF - Ceramic Stab. ±10% 500V.

R-32 C8 390456/ 15,000 Ohm - Contrast Control 1W. C-43 04 928911X 1,000 MMF - Ceramic Stab. ±10% 500V.
390546A C-44 H4 921554 .047 MFD -Molded Duras ±20% 400V.

R-32 C8 390567.
(445 -W,446 -Y)

15,000 Ohm -Contrast Control IW. C-45
C-46

G2
H3

928911
9289110

1,000 MMF-Ceramic Stab. ±10% 500V.
1,000 MMF - Ceramic Stab. ±10% 500V.

R-33 C8 340652.10% 1/2W.Oh., -Carbon,,,on C-47 H3 915039 100 MMF - Silver Mica Dur..10% 500V.
R-34 E8 340952 82,000 ±10% 1/2W. C-48 G3 915042 220 MMF - Silver Mi co Dur..10% 500V.

R-35 F8- 390547/
390547A

500,000 Ohm - Brightness Control C-49
C-50

F2
113

923125
928911%

.0047 MFD- Molded Upright ±10% 600V.
1,000 MMF -CeramicStab. ±10% 500V.

R-36 397125 7,500 Ohm - Glassohrn .10% 4W. C-51 113 928911X 1,000 MMF -Ceramic Stab. ±10% 500V.
R-37 Pt. of Couplate ±923059 C-52 I-12 921553 .0047 MFD- Molded Dural ±20% 400V.
R-38 E1 341252 1.5 Megohm - Carbon ±10% 1/2W. C-53 F7 921554 .047 MFD -Molded Duro. ±20% 400V.
R-39 87 350412 470 Ohm - Carbon ±20% 1/2W. C-54' F6 923132 .0033 MFD - Molded Upright ±10% 1KV.
R-40 Pt. of Coup late +923059 C-55 G7 921514 .01 MFD- Molded Duras ±20% 400V.
R-41 GI 397126 33 Megohm - Carbon ±10% 1/2W. 921514.
R-42 III 340972 100,000 Ohm - Carbon ±10% 1/2W. C-56 G7 (424 -W,425 -Y, .01 MFD -Mylar ±20% 400V.
R-43 GI 390549 5 Megohm- Local Distance Control 34-N, 435Y, PI

R-43 Cl 390560-(445411f,4465 Megohm - Local Distance Control C-56 G7 921520
-Y) .015 MFD - Mylar ±20% 400V.

R-44 GI 341092 330,000 Ohm - Carbon .10% 1/2W. C-57 117 921554 .047 MFD - Molded Durz ±20% 400V.
R-45 Cl 351132 470,000 Ohm - Carbon ±20% 1/2W. C58 H6 921715 .1 MFD - Molded Durex ±20% 600V.
9-46 E7 340732 10,000 Ohm - Carbon ±10% 1/2W. C-59 H5 925442 100 MFD - Electrolytic 50V.

R-46 E7
340732-

(44541,446-Y) 10,000 Ohm - Carbon .10% IW. C60
C-61

924515
928965

.1 MFD - Molded ±20% 400V.
180 MMF -Ceramic ±5% 4KV.

R-47 05 351052 220,000 Ohm - Carbon .20% 1/2W. C-62 924715 .1 MFD- Molded -±20% 600V.
R-48 05 340832 27,000 Ohm - Carbon .10% 1/2W. C-63 924754 .047 UFO - Molded ±20% 600V.
R-49 G5 340832 27,000 Ohm - Carbon ±10% 1/2W. C-64 / 0 923057 10,000 MMF -Ceramic .20%1,000V.
R-50 G4 341212 1 Megohm-Carbon ±10% 1/2W. C65 Pt. of Couplate 10,000 MMF-Ceramic ±20% 1,000V.
R51 G4 341212 1 Megohm-Carbon ±10% 1/2W. C-66 928936 68 MMF - Ceramic High 0 ±10% 2KV.
R-52 G3 341212 1 Megohm - Carbon .10% 1/2W. C-67 924754 .047 MFD - Molded ±20% 600Y.
R-53 G4 340972 100,000 Ohm - Carbon .10% 1/2W. C-68 925437 80 MFD - Electrolytic 300V.
R-54 H3 340572 2,200 Ohm - Carbon .10% 1/2W. C-69 925438 80 MFD - Electrolytic 300V.
R-55 F3 370772 15,000 Ohm - Carbon .10% 1W. C-70 Pt. of C-68 40 MFD - Electrolytic 300V.
R-56 G2 340512 1,200 Ohm - Carbon ±10% 1/2W. C71 Pr. of C-69 40 MFD - Electrolytic 300V.
R-57 H3 341052 220,000 Ohm - Carbon ±10% 1/2W. C-72 Pt. of C-68 48 MFD- Electrolytic 300V.
R-58 G2 340972 100,000 Ohm - Carbon ±10% 1/2W. 928931-
R-59
R-60

H2
G 1

340692
340212

6,800 Ohm - Carbon ±10% 1/2W.
I Megohm - Carbon .10% 1/2W. C-73 (424/434-W,

445-W,425/
39 MMF -Ceramic N750 ±5% 500V.

R-61 HI Pt. of 9-43 1 Megohm - Horizontal Hold Control 435-9,446-9)

R-61 111
390558A-(445-W,446-Y)C-751 Megohm-w Horizontal Hold Control C-74 E4

F3
928933X
928933X

1,000 MMF-Ceramic GMV 500V.
1,000 MMF - Ceramic GMV 500V.

9.62 H2 351212 1 Megohm - Carbon ±20% 1/2W. C76 D2 928933X 1,000 MMF-Ceramic GMV 500V.
R-63 GI 341192 820,000 Ohm - Carbon ±10% 1/2W. 928870-
8-64 F6 340972 100,000 Ohm - Carbon ±10% 1/2W. C-77 (434 -N,435 -P)

10 MMF -Ceramic ±5% 500V.

R-65 G8 340792 18,000 Ohm - Carbon ±10% 1/2W. 928999X

R-66 118 1390561:
390561A 1.5 Megohm -VerticalVertical Hold Control C-78 G7 1424 -W,425 -Y,

' 434 -N,435 -P)
.015 MFD-Ceramic (special)1:20% 500V.

R-67 H8 Pt. of R-66 .5 Megohm - Vertical Linearity Control 928995%-
R-68 F7 341232 1.2 Megohm - Carbon ±10% 1/2W. C-78 07 (445 -W,446 -Y) .01 MFD Coramic(special) .20% 500V.

R-69 G6 341212 1 Megohm - Carbon ±10% 1/2W. 923057 Couplate
R-70 F8 Pr. of R-35 2.5 Megohm - Vrtical Size Control F6 923059 Couplate
R-71 G6 340852 33,000 Ohm - Carbon ±10% 1/2W.
R72 117 3/1212 1 Megohm - Carbon .10% I/2W. 720337

R-73 115 380412 470 Ohm - Carbon ±20% 1W.
T.1 B5 (424 -W,425 -Y,

/4
Sound I eee go Transformer

R-74
R-75

05 340912
350252

56,000 Ohm - Carbon ±10% 1/2W.
100 Ohm - Carbon ±20% 1/2W. T-2 B1 734172 Audio Output Transformer

R76 390544 30 Ohm - Horizontal Drive Control T-3 D2 720318 1st. Bailor Video I. F. Transformer

R-77 370612 3,300 Ohm - Carbon ±10% 1W.
T-4 F4 720318 2nd. Bifilar Video I. F. Transformer

R78
R79
R-80
R -8I
R-82
R83

1

780692
340732
340892
370712

.923057
Pt. of Couplate

6,800 Ohm - Carbon ±10% 2W.
10,000 Ohm - Carbon .10% 1/2W.
47,000 Ohm - Carbon ±10% 1/2W.
8,200 Ohm - Carbon ±10% 1W.

56,000 Ohm - Carbon ±20% 1/2W.
2,700 Ohm - Carbon ±20% 1/2W.

T-5
T-6
T-7
T-8
T9
1-10

C4
D7

720318
720297
738155
738156
730079

Part of Tuner

3rd. Bifilar Video I. F. Transformr
Sound Take -Off Transformer
Horizontal Output Transformer
Vertical Output Transformer
Power Transformer

R-84 340432 560 Ohm -Carbon ±10% 1/2W. L-1 C4 705024 R. F. Choke - 6.8 UH
R-85 340432 560 Ohm - Carbon ±10% 1/2W. L-2 B3 720336 Quadratur Coil
R-86 351132 470,000 Ohm - Carbon ±20% 1/2W. L-3 81 720317 Sound Trap

R-87 397117 1,500 Ohm -Wire Wound .10% 3W. L-4 DI 720316 I. F. Input Coil
R-88 780412 470 Ohm - Carbon ±10% 2W. L-5 C3 720315 Adj. Sound Trap
R-89 394206 3,300 Ohm -Wire Wound ±10% SW. L-6 05 708271 R. F. Choke - 4.6 UH
R-90

R-93

350972
340892-

(445 -W,446 -Y)

100,000 Ohm - (Chas. 120435  P Only)

47,000 Ohm -Mylarl .10% 1/2W.

L-7 t
L-8
L-9

05

C8

708346
j

708349

Peaking Coil - 100 UH
Peaking Coil - 250 UH
Peaking Coil - 220 UH

R-94
340892-

(445 -W,446 -Y)
47,000 Ohm - Mylar ±10% 1/2W.

L-10 F2 716121 Horizontal Osc. Coil

C-1 C6 928922% 4,700 MMF - Ceramic ±20% 500V. L -I2
L-13

705021 R. F. Choke - 10 UH

C-2 C7 928924X 10,000 MMF -Ceramic GMV 500V.
t

L-14 708341 Deflection Yoke Assembly

C3 C5 928987X 1,800 MMF - Ceramic Stab. ±10% 500V. L-15 737039 Filter Choke
C4 Al 928984X 820 MMF - Ceramic Stab. ±10% 500V. L-16 F4 705031 Filament Choke
C-5 A5 928955X 10,000 MMF - Ceramic ±20% 500V. L-17 D2 705031 Filament Choke
C-6 A4 928924X 10,000 MMF - Ceromic GMV 500V.
C7 C4 928955X 10,000 MMF - Ceramic .20% 500V. V-1 136 800533 Vacuum Tube - 6AU6
C8 C4 928992 4.5 MMF - Ceramic ±5% 500V. V-2 B6 800189 Vacuum Tube - 6DT6
C-9 A7 924414 .01 MFD - Molded Owe. .20% 400V. V-3 A2 800031 Vacuum Tube - 6A05

50
 Coordinates for Board Diagrams
 R-66 may be 1 Megohm (Pt. No. 390548).

9.67 = 1 Megohm and C.54 = .0025 MFD (Pt. No. 923124)
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GENERAL ELECTRIC
"M4" Chassis, used in Models 17T2405, 17T2410, 17T2411, 17T2412, 21T2419,
21T2420, 21T2421, 24T2425, 21T2426, 21C2440, 21C2441, 21C2445, 24C2446, & UHF.

Material on the next eight pages is exact for the above listed General Electric sets
as well as Hotpoint sets listed below.

ttolpaint Co.
"M4" Chassis, used in Models 17S320, 17S321, 17S322, 21S412, 21S420,
21S421, 21S530, 21S531, 21S532, 21S533, 21S630, 21S631, and UHF types.

TO REMOVE THE CHASSIS FROM THE CABINET

Remove the knobs from the shafts on the front of
the cabinet. Disconnect any antenna connected to
the antenna terminal board. Remove the cabinet
back by taking out the screws securing the back to
the cabinet, the interlock bracket, and the anten-
na bracket. Remove the speaker leads from the
speaker (the speaker network terminal board on
some models.) On some models it will be necessary
to unsolder the speaker leads to remove them from
the speaker. Connect one end of a lead to the
chassis and touch the other end to the anode of
the picture tube to discharge it. Remove the an-
ode lead from the picture tube by squeezing the

VIDEO I -F

AM Pre -Peaking and Trap Frequencies

L135-45.75 MC T153-44.15 MC
L151-42.50 MC L150-47.25 MC TRAP
T151-43.00 MC L161-47.25 MC TRAP

T152-45.30 MC

General Notes:
1. The tuning core of T152 has a smaller hex

opening than the other cores. Use a smaller align-
ment tool. This allows T152 to be aligned without
misadjusting L161 as the tool is withdrawn.

2. Allow receiver and alignment equipment at
least 20 minutes of warm-up time before preceeding.
3. Turn the volume control fully counter clock-

wise and the contrast control fully clockwise. Set
the channel selector to channel 9 or some other
high band channel where oscillator influence is
not noted as the fine tuning control is turned.

4. Short the antenna terminals together with a
jumper wire.

COAX CABLE BRASS OR COPPER
SHIELD BRAID TUBING

anode clip and withdrawing it from the tube. Re-
move five screws (four on some models) from the
bottom of the cabinet which hold the chassis.
Loosen the yoke clamp and slide the yoke back over
the neck of the picture tube. Remove the chassis
from the cabinet.

TO REMOVE THE PICTURE TUBE

After removing the chassis remove four screws
which go through the bottom of the cabinet into
the tube strap brackets. Remove the top left hand
nut holding the tube bracket to the top front of
the cabinet. Hold the neck of the tube in the
left hand and remove the top right hand nut. Care-
fully remove the tube from the cabinet.

SYSTEM

5. Connect oscilloscope to Test Point III thru
a 22,000 ohm resistor not more than 2.5 inches a-
way from Test Point III.
6. Connect -4 volts bias between Test Point II

and the chassis with the negative side of the bias
voltage on Test Point II.
7. Inject signals from a properly terminated

AM signal generator or sweep generator through the
network in Figure 4 to the I -F injection jack* .

General Electric test equipment, if used, need not
be terminated as the termination is in the attenu-
ator.

Align the receiver to produce the response curve
in Figure 2 under "Remarks".

*NOTE: The I -F injection jack is not a phono type
receptacle. The connection is made by the end of
the phono plug touching the contact inside the in-
jection jack. The outside shell of the plug grips
the injection jack firmly. Press plug firmly into
place without excess pressure. See Figure 3 for
plug construction.

PHONO PLUG

Cl(rusuLAR

SOLDER WRAP ASSEMBLY WITH TAPE SOLDER

R2

FIGURE 3. I -F INJECTION PLUG CONSTRUCTION

I-- ------ - - --I
IciRI

4311 10004)0 t

c R2 ?
I 811 I

L _I

FIGURE 4.I -F INJECTION NETICRIC
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GENERAL ELECTRIC M4 Chassis, Alignment Information, Continued

VIDEO I -F ALIGNMENT CHART

STEP SIGNAL
FREQUENCY

ADJUST REMARKS

1. 47.25 MC AM L161 for minimum scope
deflection.

Position core between trap coil and top
end of coil form.

2. SAME Short ends of L161. Adjust
E150 for minimum scope de-
flection. Remove L161 short.

Use maximum scope sensitivity and small-
est possible signal for the 47.25 MC AM
adjustments.

3. 38.-48 MC sweep
generator, scope
calibrated 3 volts
peak to peak for
2 " deflection.

L135 (converter plate) for
maximum deflection of the
45.75 MC marker.

Do not retouch this adjustment.

4. SAME L151 (1st I -F grid) for max-
imum deflection of the
42.5 MC marker.

5. SAME L153 (Video Detector) for
maximum deflection of the
44.15 MC marker.

6. SAME T152 (2nd I -F Plate)to place
45.75 MC marker properly on
the curve.

41 25M
3-5 %

47.25MC

42 5 MC 45.75MC
50% + 5% 50% + 5%

45.0MC - 100%
- 105 %

Nii 7J993 -115°4
44 15MC

FIGURE 2.I -F RESPONSE CURVE

7. SAME T151 (1st I -F Plate) to place
42.5 MC marker properly on
the curve.

Repeat 6, 7 and 8 if necessary.

8. SAME L153 if necessary to shape
the nose.

Symmetry of the nose is important.
No portion of the nose should be out
of symmetry by more than 3%.

4.5 MC TRAP ALIGNMENT

1. Connect a -7.5V bias between Test Point II

and chassis.
2. Turn contrast control fully clockwise.
3. Connect detector network (Fig. 5) to Test

Point IV. Connect an AC VTVM to the network.
4. Connect oscilloscope to speaker terminals.
5. Apply an accurate 4.5MC AM signal through

.001 MF to Test Point III.
NOTE: The top core of T154 has two positions
showing minimum. The bottom core has two positions
showing maximum. The correct position for each
core is the position nearest the respective end of
the coil.

6. Tune the top core of T154 for minimum de-

flection on the VTVM.
7. Turn up volume control. Tune the bottom core

of T154 for maximum deflection on the oscilloscope.
8. Retouch the top core for minimum reading on

the VTVM.

AUDIO I -F ALIGNMENT

1. Connect an antenna to the receiver and tune
in a week television signal. This will provide a 4.5
MC FM signal source for audio I -F alignment. Keep
the volume control turned down unless the speaker
is connected.
2. Connect two matched 100,000 ohm resistors in

series between pin No. 2 of V108 (6T8) and chassis.
3. Follow instructions in Audio Alignment Chart.

TO TEST
POINT 4

4750f

TO CHASSIS
OF 4
RECEIVER

AUDIO ALIGNMENT CHART

.11
INS4

681( I TO VERT.
INPUT OF

100K 200? SCOPE
TUU

FIGURE 5. DETECTOR NETWORK

STEP

CONNECT VTVM OR 20,000
OHMS/VOLTMETER ADJUST METER INDICATION REMAKES

1

2

Between Pin No. 2

of v108 and
chassis.

Bottom core T154 Adjust for maximum deflection.

T301 primary(Top) Adjust for maximum deflection.

3 Between terminal 2 of
RC -304 and the center
of the two 100,000ohm
resistors.

T301 secondary
(Bottom)

Adjust for zero volts d -c
output.

Repeat steps 1,2, and
3 to assure proper ad-
justments.

Each core has two posi.
tions. Select position
for each core nearest
respective end of the
coil.
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SERVICING INFORMATION

GENERAL ELECTRIC
M4 Chassis, Continued

SWEEP BOARD VIEWED FROM COMPONENT

AND CONDUCTOR SUEZ

BY SYMBOLS

RESISTORS

R206 - EIO
R207 - F10
R208 - D2
8204 - B5
R210 - C10
8211 - A8
R212 - F2
8213 - E3
12214 - D1
R215 - F3
R218 - 12
18219 - K3
R250 - G5
R251 - G5
R252 - G7
R253 - F7
R254 - 16
R255 - J9

BY CO -
ORDINATES

R256 - 19
R257 - J10
R258 - 18
8259 - 89
R260 - G9
18261 - E9
R263 - 010

0254 - P8
C255 - D8
C256 - J7
C257 - K6
0258 - 1110

C259 - G10

CAPACITORS
RC NETWORK

C204 - A5
C205 - 83
0206 -
C207 - 89
C209 -
C210 - F4
0211 -
C212 -
C250 - G5
C251 - F6
C252 - F7
0253 -

RC 201 - 07

C011 -

L250 - K7

TUBES

V107 - B2
v110 - 86

DIODES
0251 - 116

`1252 - 115

A5 C204
A8 - 8211

B2 - V107
B5 R209
B9 - C207

010 - R210

DI - R214
D2 - R208
D7 RC201
D8 0255

E3 R213
- C2C6

87 - 0253

E9 - R261
BOO - 8206

F2 - R212
F3 - C205
F3 - R215
F4 - 0210
F6 - 0251

- C252
F7 - R253
88 - C254
F10 - R207

- C209
G5 - 8250
G5 - R251
G5 - C250
G7 - R252
G9 - 8260
010 - 0259
GIO - R263
115 - Y252

HE - Y251
116 - '11 10

89 - R25,
1110 - 0258

II C212
12 - R218
16 - R254
18 - R258
19 - R256

- C211
J7 _ C256
JT - R255
J10 - R257

K3 - R21,,
K6 - C257
K7 - L250

ASTERISKED 0 NUMBERS
DENOTE WIRE WRAP TERMINALS MOUNTED ON
COMPONENT BOARD FOR CONNECTING WIRES
FROM OTHER COMPONENTS.

* I. TO C260, T201 a 1251 TERM. 4
*2. TO T201

3. TO R205
* 4. TO R302 a *7 ON I-F BOARD
* 5. TO C260
*6. TO V106 PIN 3 a *2 ON I-F BOARD
*7. TO VII6 PIN 8
* 8. TO C4018 a L401
* 9. TO R205
* 10 TO F402

1. TO VII6 PIN I

*12.T0 VII6 PIN 2
*13. TO R 262
*14. TO L201 TERM. 3

ROMAN NUMERALS E]
IN SQUARES

REPRESENT TEST POINTS

UNLESS OTHERWISE NOTED

K.1,000 M  1,000,000
CAPACITORS MORE THAN 1.44f
CAPACITORS LESS THAN 1.14f
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GENERAL ELECTRIC M4

ASTERISKED (M) NUMBERS
DENOTE WIRE WRAP TERMINALS
MOUNTED ON COMPONENT BOARD FOR
CONNECTING WIRES FROM OTHER
COMPONENTS.

* I. TO F402
*2. TO RC201,TERM.I
*3. TO C40ID
*4. TO VII6, PIN 7
*5. TO R178
*6. TO RC20I, TERM. 2
* 7. TO R3I6 (17") OR R306 (21")
*8. TO T303 (17") OR T302 (21") RED
*9. TO T303 (17") OR T302 (21") BLUE
*10. TO R316 (17") OR R306 (2I")
*11. TO C3I0
*12. TO T303 (17") OR T302 (21") SECONDARY
*13. TO VHF TUNER FILAMENT
*14. TO R3I6 (17") OR R306 (21")

ROMAN NUMERALS Fi IN SQUARES
REPRESENT TEST POINTS.

BY SYMBOL R179 - F9
5180 - E9
R182 - M6

R183 - A3
R184 - E9
5186 - H5

C160 - D2
C163 - A8
C164 - 95
C165 - B4
C166 - D6
C167 - C8

L155 - Al
L157 - A3
L158 - Al
L159 - F6
L160 - 59
L161 - GI

RESISTORS

8150 - 02
R151 - N3
R152 - LI R301 - 118 C168 - G6 L166 - F6
R153 - 03 R302 - 18 0169 - D5 T151 - K2
R154 - J1 8307 - P8 C170 - E8 T152 - G2
R157 - J3 R308 - N8 C172 - H4 T153 - DI
R158 - K4 R309 - 07 C173 - P3 T154 - D5
R159 - J3 8310 - e9 C174 - N7 T301 - KB

8I60 - J5 R311 - 09 C175 - B2
R161 - P5 R312 - N6 C301 - H8 RC NETWORKS
R162 - 141 8313 - N5 C302 - 19
R163 - P3 R314 - 54 C305 - 1.6 5C171 - C8
8I64 - G2 C307 - 58 R C304 - 38
R165 - F1 CAPACITORS C308 - N7 RC 315 - K6
R166 - F3 C309 - NO

R167 - Be C151 - P2 C311 - P4 TUBES
R168 - D3 C152 - N1 C312 - 08
R169 - A8 CI53 - J2 V103 - L2
8170 - A6 C154 - IC3 COILS & V104 - 12
R172 - A5 C155 - L5 TRANSFORMERS 2105 - E2
R173 - C4 C156 - J2 2106 - C5
R174 - B5 C157 - 1I1 L150 - PI 2108 - L.
R176 - D7 C158 - GI L151 - N2 VI0c., - 54
R177 - H5 C159 - F2 L152 - N2 2115 - G7

BY CO -
ORDINATES

D6
D7

E2
E8
E9
E9

- C166
- R176

- V105
- 0170
- 5180
- R184

It8
118

12
18
19

- R301
- 0301

- '0109
- 5302
- C302

M6
M9

N1

N2
N2
N3

- R312
- 8310

- C152
- L151
- L152
- R151

Al
A3
A3
Al

- L155
- R183
- L157
- L158

A5 - R172 59 - L160 31 - 5I54 NO - 2109
A6 - R170 J2 - C153 NO - 0309
18 - 5169 Fl - R165 J2 - C156 N5 - R313
A8 - 0163 F2 - C159 S3 - R157 N7 - 0308

P3 - R166 Jj - 8159 N7 - C174
B2 - C175 F6 - L159 J5 - 5160 NB - R308
B4 - C165 F6 - L166 J8 - R C304 58 - C306
B5 - C164 F9 - R179
B5 - 5I74 K2 - T151 02 - R150
B8 - R167 GI - C158 K3 - C154 03 - R153

GI - L161 K4 - R158 07 - R309
C4 - R173 G2 - R164 K6 - RC 315 08 - C312
C5 - 2106 G2 - T152 K8 - T301 09 - R311
C8 - RC 171 G6 - 0168
C8 - 0167 G7 - V115 L1 - P152 P1 - L150

L2 - 2103 P2 - C151
DI - T153 111 - R162 L5 - C155 P3 - R163
D2 - 0160 H1 - 0157 1.6 - C305 P3 - 0173
D3 - R168 H4 - C172 L9 - V108 P4 - C311
D5 - T154 H5 - R177 M4 - R314 P5 - R161
D5 - C169 85 - R186 M6 - 8182 P8 - R307

CIRCLED 0 LETTERS
REPRESENT INTERCONNECTING WIRES
SOLDERED INTO BOARD,

0 TO R181 (17") OR RI 7 5 (21")
QB TO RI81 (17") OR RI75 (21")
© TO F251
10 TO VHF TUNER-AGC TERMINAL
0 TO VHF TUNER -OUTPUT TERMINAL
0 TO SHIELD OF 0

Chassis, Service Information, Continued
HORIZONTAL HOLD -

1. Remove the cabinet back as described.
2. Tune the receiver to a weak signal and adjust

the controls for normal operation.
3. Short Test Point VI to the chassis with a

jumper wire.
4. Connect a 1000 ohm resistor from Test Point

VIII to Test Point IX (in parallel with L250.)
5. Adjust horizontal hold potentiometer, R257,

until picture just "floats" back and forth across
the screen. Leave R257 set in this position.
6. Remove the 1000 ohm resistor from Test Point

VIII and Test Point IX. Adjust L250 stabilizer
coil so that the picture again just"floats"across
the screen. Leave L250 set in this position.

7. Remove the jumper from Test Point VI and the
chassis.

YOKE POSITION - The yoke is secured to the neck of
the picture tube by a "1U" shaped clamp and spring,
Figure 1. To adjust the yoke for picture tilt,
loosen the clamp by squeezing points C and D with
long nose pliers until the eye of the spring
slides over the bend in the clamp. The yoke can
now be adjusted for correct picture tilt. To se-
cure the yoke, the pliers are used in the same
manner between points A and B until the spring eye
slides over the bend to its clamping position.

MAKE YOKE ADJUSTMENT
WITH SPRING IN THIS
POSITION

AFTER ADJUSTMENT
MOVE SPRING TO
THIS POSITION TO
SECURE YOKE

KWA

FIG. 1.YOKE CLAMP

PICTURE CENTERING - The picture centering device
is located on the rear of the yoke assembly. The
centering device consists of two rings each of
which may be rotated separately. Each ring has two
tabs with holes punched. The holes are provided
so that an insulated alignment tool may be insert -
ed in them to provide an easy means of rotating
the rings. Rotate the rings so that the tabs move
towards or away from each other to center the pic-
ture on the face of the tube.
FOCUS - The proper focus potential for the tube
was chosen at the time the set was manufactured .

If it becomes necessary to install a new picture
tube or change the focus potential, any one of
three potentials may be chosen for best focus. The
three connection points for focus potential are
located on the small printed board behind the ver-
tical linearity potentiometer. The lead from
R269 in the picture tube socket may be connected
to the proper point for best focus as follows:

1. B+ Boost. Connect to ,pin that is directly
connected to the (+) side of C260 boost capacitor.

2. B+ 278. Connect to pin that is directly con-
nected to the (-) side of C260 boost capacitor.
3. Ground. Connect to pin that is directly con-

nected to Pin 8 of the picture tube socket.
ION TRAP - The straight gun picture tubes used do
not normally require an ion trap. However, a low
gauss ion trap is used on a few tubes in order to
optimize focus. Power should not be applied .to
the receiver for extended periods of time without
proper adjustment of the ion trap. Rotate and
slide the ion trap on the neck of the picture tube
to abtain maximum picture brightness without neck
shadow and consistent with good focus. Brightness
should be kept moderate during the ion trap ad-
justment.
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GENERAL ELECTRIC M4 Chassis, Service
CLEANING THE SAFETY WINDOW AND PICTURE TUBE FACE

ON THE 17T2410, 17T2411, 21T2425, & 21T2426

Remove the chassis and picture tube assembly as
previously described. The inside of the safety
window and the picture tube face may now be clean-
ed. A solution of pure soap and water and a soft
cloth is recommended for cleaning. Most other
cleaning agents, sprays, detergents, or solvents
are harmful to the safety window and should not be
applied.

REMOVAL OF THE SAFETY WINDOW ON ALL MODELS EXCEPT
17T2410, 17T2411, 21T2425 & 21T2426

To remove the safety glass for cleaning without
removing the chassis, remove the four bottom glass
channel screws from under the front cabinet rail
or under the front of the cabinet on table models.
Slide the bottom glass channel out. Pull the safe-
ty window out at the bottom and drop away from the
upper channel. For safety reasons the mask is not
removable from the front.

1[4
YAK - OFF

Material

r

1

and Schematic Diagram

V102
CON V.

POINTT I

I -F
INJECTION

1

[(ULHF

7W
AGC

I

ONLY)

TO
UHF 8+

SCOPE SYNCED AT la VERT.
FREQUENCY
SCOPE SYNCED AT 1/2 HORIZ
FREQUENCY

WAVE SHAPES TAKEN WITH NORMAL
CONTROL SETTINGS 8. NORMAL
SIGNAL APPLIED

VOLTAGE MEASUREMENTS ARE IN
RESPECT TO CHASSIS WITH A
20p00n VOLT METER WITH
CONTROLS SET FOR 14ORMAL
OPERATION, NO SIGNAL APPLIED,
UNLESS OTHERWISE NOTED
MEASURED WITH VTVM.
VARIES WITH CONTROL SETTINGS.
RESISTANCE MEASUREMENTS MADE
WITH COMPONENTS DISCONNECTED

V 115

AUDIO'kR AMP

85V

0301
5000

L135

R149

144( VHF
7W Ulf

I CI (GI TUNERS
ONLY)

2120

LIDO
47.25 MC

TRAP

C151
22

VI03
6AU6A

1ST I -F

900 upi

1 125

RI51
5600

FIL. +I35V
+2 V

UNLESS OTHERWISE NOTED

K  1000 M 1,000,000
CAPACITORS MORE THAN I  MMF
CAPACITORS LESS THAN I  MF
RESISTORS ARE I/2 WATT

TUNER AGC

R153

CI72
.047

33015

T151

R159.
47K

,488

470
R158
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GENERAL ELECTRIC

"Q-3" Line Receivers, Models 14P1208, 14P1215, 14P1216, and UHF,
material is on the next eight pages and is exact for above listed General
Electric sets, as well as the Hotpoint sets listed below.

itutPaint co
A DIVISION OF GENERAL ELECTRIC COMPANY

"Q-3" Line Chassis, used in Models

FLMCTRICAL SAFETY TEST

Should the receiver become damaged, or the chas-
sis removed to effect repairs, or for any other
desirable reason; the following advised safety test
should be performed.
The receiver, on which the safety test is to be

made, must be in good operating condition and com-
pletely assembled.
With no power applied to the receiver, short the

two prongs of the power plug together and connect
one probe of an ohmmeter to the shorted prongs of
the power plug.
The power switch of the receiver should be "ON"

and the channel selector knob removed. All built-
in antennas should be connected to their proper
connections on the antenna terminal board.
All readings obtained between the power plug and

the following listed points should be over 125,000
ohms to be considered within the safety limits.
1. Cabinet body (to insure proper contact, use a

cabinet back retaining screw for test point).
2. Each individual antenna terminal.
3. Interlock retaining screw and rivets.
4. VHF tuner selector shaft.
5. Cabinet foot.
6. Handle.

FIGURE 1.

POLARIGED POWER PLUG

GROUNDED SIDE
OF LINE

In addition to the above safety test, a "Polari-
zation" check should be performed. Connect an
ohmmeter between the wide blade of the power plug
and the main chassis. If polarization of the
power plug is correct, with respect to chassis, a
zero ohms reading should be obtained.

FLFCTRICAL ADJUSTMENTS

HEIGHT & VERTICAL LINEARITY --These controls, R211
and R212, should be adjusted simultaneously to give
proper vertical size consistent with good vertical
linearity. Final adjustment should be made to
allow the picture to extend approximately 1/8 inch
beyond the edges of the mask.
Horizontal Hold

1. Tune receiver to a weak signal and adjust
controls for normal operation.

14S208, 14S209, and UHF.

2. Short Test Point VI to VII.
3. Shunt L251 (horizontal stabilizer coil) with

2200 ohms.
4. Adjust horizontal hold potentiometer R261 so

that the picture " floats" back and forth
across the screen. Leave R261 set like this.

5. Remove 2200 ohm shunt across L251 and adjust
L251 so that picture again "floats" back and
forth across the screen. Leave L251 set like
this.

Point VI and VII.

PICTURE TUBE ADJUSTMENTS

yoke Position --The yoke is secured to the neck of
the picture tube by a "Tr shaped clamp and spring,
Figure 2. To adjust the yoke for picture tilt,
loosen the clamp by squeezing points C & D with
long nose pliers until the eye of the spring slides
over the bend in the clamp. The yoke can now be
adjusted for correct picture tilt and is squared
in the mask. To secure the yoke, the pliers are
used in the same manner between points A & B until
the spring eye slides over the bend to its clamp-
ing position.

MAKE YOKE ADJUSTMENT
WITH SPRING IN THIS
POSITION

AFTER ADJUSTMENT
MOVE SPRING TO
THIS POSITION TO
SECURE YOKE

FIGURE 2. YOKE CLAMP

Picture Centering --The picture centering' device is
located on the rear of the yoke assembly. The two
tabs through which holes have been punched should
be rotated towards or away from each other to cen-
ter the picture on the face of the tube. The holes
are provided in the tabs so that an insulated
alignment tool may be inserted in them to provide
an easy means of rotating the rings.
Focus --The proper focus potential for the tube was
chosen at the time the set was manufactured. If
it becomes necessary to install a new picture tube
or change the focus potential, any one of three
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potentials may be chosen for best focus. Two dif-
ferent potentials may be obtained at the horizon-
tal control by connecting the focus lead from Pin
4 of the picture tube to either the right terminal
(B+)or the left terminal which is ground potential.
On the left side of the interlock and line filter
board located to the right of the horizontal con-
trol is a terminal to which Boost voltage is ap-
plied. This point may also be used for focus po-
tential.
Ion Trap --Power should not be applied to the re-
ceiver for extended periods of time without proper
adjustment of the ion trap. Rotate and aide the
ion trap on the neck of the picture tube to obtain
maximum picture brightness without neck shadow and
consistent with good focus. Brightness should be
kept at maximum during the ion trap adjustment.

TO REMOVE THE CHASSIS FROM THE CABINET

Disconnect any antenna connected to the antenna
terminal board. Remove the cabinet back by taking
out the screws securing the back to the cabinet
and the interlock bracket. Remove the knobs from
the shafts on the top of the cabinet. Take out the
three bottom screws located at the middle and rear
of the cabinet bottom. Remove the two Phillips
Head screws from the top of the cabinet located to
the rear of the contrast and brightness control.
Extend the outer section of the telescoping antenna
to its full length. Disconnect the picture tube
socket and remove the ion trap. Tilt the chassis
out from the bottom as viewed from the rear,at the
same time, slide the chassis out over the neck of
the tube. Loosen the yoke clamp and slide the yoke
back over the neck of the picture tube.

The anode should be discharged with a jumper
connected first to the chassis. The anode lead is
disconnected by squeezing the anode clip. The
leads attached to the speaker can be unsoldered

Service Information, Continued
from the speaker terminals or the nuts securing
the speaker to the cabinet can be removed and the
complete speaker can be taken out.
To install the chassis, reverse the above pro-

cedure, making sure that the anode and speaker
leads are connected and the phosphor bronze termin-
al which is soldered to the by-pass condenser on
the tuner is inserted in the bottom of the nylon
nut so that the bottom screw secures the terminal
to the bottom of the cabinet.

REMOVAL OF THE SAFETY WINDOW AND/OR
PICTURE TUBE

Remove the two bottom screws securing the cabi-
net front to the cabinet bottom. Remove the two
screws located on the top of the cabinet front.
The cabinet front is now removed by tilting the
front out at the bottom.
The inside of the safety window and the picture

tube face may now be cleaned. A solution of pure
soap and water and a soft cloth is recommended for
cleaning. Most other cleaning agents, sprays,
detergents, or solvents are harmful to the safety
window and should not be applied.

In order to remove the picture tube from the
cabinet, it is necessary to first remove the chas-
sis from the cabinet as outlined.
The picture tube is secured by the clamping

action of the picture tube strap assembly against
the rim of the picture tube. Remove the two clamp-
ing screws from the top of the tube strap assembly
while supporting the rear of the picture tube with
one hand --slide the tube out through the front of
the cabinet.
To replace the tube, reverse the above procedure

remembering the following: the anode button should
be positioned on the left side of the cabinet as
you face the front.

VIDEO I -F ALIGNMENT

Introduction:
The video I -F system must be in alignment in or-

der to align most other sections of the receiver;
therefore, it is treated first. A list of the fre-
quencies of the tuned coils is given and may be
used for pre -peaking these coils, but over-all
sweep alignment is necessary to correctly align
the I -F system.

General Notes:
1. Allow receiver and alignment equipment at

least 20 minutes of warm-up time before proceeding.
2. Turn the volume control to minimum sound

output and contrast fully clockwise to maximum.
Set channel selector to Channel 11 or some other
high -band channel where oscillator influence is
not noted as the fine tuning control is turned.

3. Connect sweep generator to converter stage
using a test jig made up of an ungrounded tube
shield terminated to ground as specified by the
generator manufacturer. Users of General Electric
test equipment need not terminate as the attenua-
tor is terminated -- see Fig. 3.

4. Connect a 3 volt bias battery to Test Point
II with positive battery lead to chassis.

5. Connect the scope through a 10,000 ohm re-
sistor to Test Point III. Calibrate the vertical
gain of the scope for 3 volts peak to peak to give
2 inches of deflection. When aligning, keep 2

inches as the 100% base line.

VIDEO I -F ALIGNMENT CHART

AM PRE -PEAKING FREQUENCIES
L135 - 44.3 MC
L151 - 44.3 MC
L152 - 43.3 MC
T151 - 45.3 MC

wasmat MOM
_LO WIN
MAMMA TAPE
OR ECM

CONVERTER SOLDER HOT OUTPUT
LEAD TO TIME WELD

-14,41

OUTPLITCP
EPINAL

RESISTOR,
K OAT T CARSON

(NOT OFTWEOED WITH
HE ./

SOLDER OR
CLIP TO CHAS=
WM.

FIGURE 3. I -F SWEEP JIG

STEP ADJUST DESIRED RESPONSE REMARKS

1.

2.

3.

L152 to set 42.85 mc marker at 50%.

T151 to set 45.75 mc marker at 50%.

L135 and L151 for peak region sym-
metry.

41.25 MC

42.85MC 45.75 MC
50x 50%

45.0MC

100 % 105%
- M.SMC -

11-
- *- - 125 %1,33

Adjust L135 simultaneously with
L151. Peak of curve may fall
between limits of 105% and 125%
using 45 mc as the 100%
reference.
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4.5 MC TRAP ALIGNMENT

1. Turn contrast control fully clockwise.
2. Connect detector network (Figure 4) to Test

Point IV and set contrast to maximum. Connect os-
cilloscope to network.

3. Apply a 4.5 mc AM signal through .001 uf. to
Test Point III.

4. Tune the core of L159 for minimum signal ob-
served on oscilloscope.

Alignment

AUDIO I -F ALIGNMENT

The tuned circuits of the new "Delta" sound sys-
tem may be aligned by the use of a television
channel as the signal source or by the use of a
crystal calibrated 4.5 mc FM signal generator with
400 cycle modulation and ±25kc deviation.

To TEST

Information, Continued

TO CHASSIS
OF 4
RECEIVER

11,16.1

TO VERT
INPUT OF

66N IOOkI 1000

()SCOPE
iou,1umf 04

FIGURE 4. DETECTOR NETWORK

MOTE
uNCtif anTAN

CONDITIONS. ONLY
THE STRONG PEAK
HILL HE FOL.!) 1.
THE ARES Of PROPER
SLUG POS,SIDIONG I

IlLo
STRONG KAP

SESONO PEAK

--- WEAK KAI,

FIGURE 5. DISCRIMINATOR COIL

AUDIO I -F ALIGNMENT USING A SIGNAL GENERATOR

General Notes:
1. Adjust AM Rejection Control (R305) to its me-

chanical center.
2. Allow receiver and alignment equipment at least

20 minutes of warm up time before proceeding.
3. Turn volume control to maximum clockwise posi-

tion. PROCEED AS FOLLOWS:

STEP
CONNECT SCOPE
CALIBRAMO FOR
VOLTS P.P. FOR

2" OF DEFLECTION)

CONNECT
4.5 MC SIGNAL GENERATOR ADJUST METER INDICATION

1.

2.

3.

4.

Across

the

speaker

voice

coil

Thru a .001 ufd. capacitor
to Test Point III

(attenuate input level for
2 inches of deflection or
less on the scope)

L302 Adjust for maximum deflection.
(See Fig. 5 for proper setting)

L301 Adjust for maximum deflection.

T301 Adjust for maximum deflection.
(Proper setting is the peak
farthest from printed
wiring board)

Repeat Steps 1, 2, and 3 to assure proper adjustments.

5. Connect the antenna leads directly to the antenna terminals of the receiver and tune to a strong
television signal. Select a channel that exhibits the most buzz when tuned slightly into audio.

6. Set fine tuning to a point into audio where the picture is still in sync. This will amplify any
existing buzz that is present.

7. Adjust R305, the AM Rejection Control, for minimum buzz. In some cases, it will be found that no
buzz is present regardless of where the fine tuning control is positioned. In this event, the

AM Rejection Control R305 should be set at its mechanical center. R305 should never be set at
its full clockwise position. (NOTE: During the short intervals, such as station breaks when no
audio is present, a much finer setting of R305 may be obtained.)

AUDIO I -F ALIGNMENT USING A TELEVISION CHANNEL AS THE SIGNAL SOURCE

1. With the antenna connected, tune in a televi-
sion signal (preferably a test pattern with tone
modulation). This will provide a 4.5 mc signal
source for audio alignment. With the speaker con-
nected, turn the volume control to its full clock-
wise position.

2. Disconnect, but loosely couple the antenna
leads to the antenna terminals of the receiver.
The degree of coupling is proper when it is possi-
ble to barely hear audio above the background
noise. (If desired, a scope may be connected a-
cross the speaker voice coil to help distinguish
audio peaks from background noise.)
3. Peak each coil for maximum audio in the fol-

lowing sequence.
a. L302 audio discriminator coil (L302 will tune

thru 4 peaks. For proper setting refer to
Figure 5. This coil must be peaked for max-
imum audio with minimum buzz.)

b. L301 sound take -off coil.
c. T301 audio I -F transformer.

(NOTE: As each coil is peaked, attenuate audio by
further decoupling the antenna leads from the re-
ceiver.)
4. Connect the antenna leads directly to the an-

tenna terminals of the receiver and tune to a
strong television signal. Select a channel that

exhibits the most buzz when tuned slightly into
audio.

5. Set fine tuning to a point into audio where
the picture is still in sync. This will amplify
any existing buzz that is present.
6. Adjust R305, the AM Rejection Control, for

minimum buzz. In some cases it will be found that
no buzz is present regardless of where the fine
tuning control is positioned. In this event, the
AM Rejection Control (R305) should be set at its
mechanical center. R305 should never be set ut
its full clockwise position.
(NOTE: During the short intervals, such as sta-
tion breaks when no audio is present, a much finer
setting of R305 may be obtained.)
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C158 0

0-M--. R I 64
11.0..W./.......41 / ...

0
0R153TheWL ip..\9164 bili 7R33 /02L 159
...

'S/4404
R170 "Y..-.,/w. * 7

1
R207\t*405 CI59

R215 C205

TI51 C204
*6

107

C151) 10 ..)A203
57 R205--vvv.--,

R20

L151

R 169

C155

RI60
153 LI56

Y I51
CI52

R I 65

R163

R201
C201
IC 3

5
G201C

C20IB

CI54/ ,3"RI57

L 157

BY SYMBOLS 0306
C307
0308
C309
C310
C311
C403
C404

El
El
E3
F3
D1
Al
01

N3

100uuf.
.047uf.
150uuf.
680uuf.
10,000uuf.
10,000uuf.
800uuf.
800uuf.

8203
R205
R206
R207
R210
R215
R251
R252

N6
N5
M5
M4
H1
N4
H4
G3

1.5M ohms
47K ohms
330K ohms
22K ohms
1.5M ohms
330K ohms
270K ohms
220K ohms

COILS &
TRANSFORMERS

L151 P6
L152 N3
L154 N2 31 uh
L155 N2 7.5 uh
L156 M2 82 uh

BY CO-
ORDINATES,

El
E1
E2
E3
E3
E3
E4
E4

0307
C407
L302
C308
R311
R255
R256
C254

12

12
12
12
13
14
14

8167
R302
L158
R173
C302
V108
R300

M2
M2
M2
M2
M3
M4
M4
M5

R160
L156
C155
Y151
C205
R207
V107
R206

.

P3 R153
P4 T151
P5 C151
P5 R152
P6 L151C151

C152
C153
C154

CAPACITORS

P5 270uuf.
N3 1.8uuf.
N2 820uuf.
L6 dui..

Al
A3

B2
B3

C311
R307

V114
L251

C155 M2 5uuf. 0405 03 800uuf. R253 D6 4.7M ohms L157 J2 510 uh B4 R258 Ek C257 Jl 0161 M6 R168
C158 LI 5000uuf. C406 H4 800uuf. R254 H4 75K ohms L158 12 270 uh B4 C261 E5 R265 Jl R169 M6 R174
C159 L3 .047uf. 1407 El 800uuf. R255 E3 IM ohms L159 J2 B6 L254 E6 R404 J2 L159 m6 C204
C161 JI .1uf. C408 G5 800uuf. R256 E4 47K ohms L160 N2 1.2 uh B6 R268 J2 L157 M6 C206
C162 J5 5000uuf. 8257 C3 15K ohms L251 B3 B7 8267 Fl 8171 J2 C301
C164 K2 33uuf. RESISTORS R258 B4 820K ohms L253 C4 8.2 uh F2 V113 J4 C303 N1 R158
1202 N6 3300uuf. 8259 C4 120K ohms L254 B6 8.2 uh Cl 8309 F3 1309 J4 L301 N2 1155
C203 N5 800uuf. R151 06 8.2K ohms R260 C4 1100 ohms L301 J4 C2 C256 F3 C252 J4 C300 N2 L154
C204 M6 .015uf. R152 P5 47 ohms 8262 D5 150K ohms L302 E2 C3 R257 F4 R266 J5 C162 N2 L160
C205 M3 .047uf. R153 P3 560 ohms R263 D5 220K ohms T301 H3 Cj C255 F5 R264 N2 C153
1206 M6 .047uf. 8155 01 220 ohms R264 F5 470 ohms T151 P4 C4 R260 F6 V110 Kl R169 N3 L152
C208 N4 .027uf. R156 ma 20M ohms R265 E5 18K ohms TUBES C4 R259 K1 R164 N3 C152
C251 G4 1200uuf. 8157 L6 2.2M ohms R266 F4 1.5M ohms V103 05 C4 L253 01 C305 K1 R166 N3 .C404
C252 F3 820uuf. R158 N1 180K ohms 8267 B7 270K ohms V104 02 C6 V112 G2 R304 K2 C164 N4 R215
C253 Dj 10,000uuf. 8159 M1 1.5M ohms 8268 B6 270K ohms V105 K2 G3 8252 K2 V105 N4 C208
C254 E4 Jut. 8160 M2 4.7K ohms R300 14 47K ohms V107 M4 D1 C310 G3 Y252 K3 R165 N5 C203
C255 C3 1000uuf. R162 L4 1M ohms R301 H3 12K ohms V108 14 D1 R308 G4 Y251 K3 R163 N5 R205
0256 C2 2200uuf. R163 K3 82 ohms R302 12 100 ohms V109 Dj D1 R306 G4 C251 K5 RC201 N6 C202
C257 Ek 3900uuf. 8164 Ka 33K ohms 8303 H2 12K ohms V110 P6 D2 R307 G5 0408 N6 R203
C258 D5 300uuf. R165 K3 4.7K ohms R304 G2 150K ohms V112 C6 D3 C253 LI C158
0259 D6 1200uuf. RI66 KI 5.6K ohms R306 D1 10M ohms V113 F2 D3 V109 El R210 L2 RC172 01 0403
C261 84 570uuf. R167 12 220K ohms R307 D2 1M ohms V114 B2 D5 R262 H2 R303 L3 C159 01 R255
C300 J4 100uuf. R168 M6 18M ohms R308 D1 500K ohms MISCELLANEOUS D5 R263 H2 C304 1.4 R162 02 V104
C301 J2 5uuf. R169 Jl 12K ohms R309 Cl 120 ohms RC172 L2 D5 1258 H3 T301 I.6 RI57 03 C405
1302 13 5000uuf. R170 P3 56 ohms R311 E3 22K ohms RC201 K5 D6 8253 H3 R301 L6 0154 05 V103
/303 J4 20uuf. R171 Fl 200K ohms 8404 E6 22 ohms Y151 M2 D6 0259 H4 R251 06 R151
C304 H2 2200uuf. 8173 12 27K ohms Y251 G4 H4 R254 M1 R156
1305 GI .15uf. 8174 M6 18M ohms Y252 G3 El 0306 H4 C406 M1 R159 P3 R170

0
a)
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GENERAL ELECTRIC HQ -3" Line, Service

H I G

1305

303
304__

11

R251

F I

E D

R171 1,ic306 ® ti R308
'T' R309

18307 R306 c312,_

T
L302 R307

Information, Continued

C256 0
C

COMPONENT LOCATION AS VIEWED

CIRCLED LETTERS
REPRESENT INTERCONNECTING WIRES
SOLDERED INTO BOARD.

0 TO C402B
0 TO PIN I OF CRT
 TO C402A
OD TO TERM. 6 OF HORIZ. OUTPUT TRANS. T25I
OE TO C260 & TERM. BOARD
O TO TERM. 4 OF VERT. DEFLECTION COILS
 TO C402D
OH TO R305
O TO R212 VERT. HEIGHT CONTROL (TOP)
0 TO PIN 7 OF CRT
0 TO C402C

TO PIN 8 OF CRT
OM I -F INPUT CABLE TO TUNER

C255

R260

R259

L25
R262

V 1 1 4

VII2
R267

*2

*3
C26I

L253
R268 *

A

FROM CONDUCTOR SIDE 7

L201

ASTERISKED (*) NUMBERS
DENOTE WIRE WRAP TERMINALS MOUNTED
ON COMPONENT BOARD FOR CONNECTING
WIRES FROM OTHER COMPONENTS.

XI TO TERM. 5 OF HORIZ. OUTPUT TRANS.
T25I & TERM. I OF YOKE

*2 TO AUDIO OUTPUT TRANS. T302
*3 TO HORIZ. HOLD CONTROL R26I
*4 TO FILAMENT TERM. ON VHF TUNER
*5 TO R403 ON BACK CONTROL BRACKET
*6 TO T201 VERT. OUTPUT TRANS.
*7 TO VERT. HEIGHT CONTROL R212
*8 TO VERT. LINEAR CONTROL R2 I I

AGC TO VHF TUNER

UNLESS OTHERWISE NOTED

K= 1000 M= 1,000,000
CAPACITORS MORE THAN I = upf
CAPACITORS LESS THAN I = of
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0301

GENERAL ELECTRIC "Q-3" Line, Schematic Diagram

V108
4.5 MC MAP.

3Au6
T 301

AUDIO F

r-----
12.2n

Oi

C302
5K

L301
AUDIO

TAKE -OFF

R302

C

11011

220C

C

;
R300 iso
07K

+135V

R303
12K
IW

*8 SCOPE SYNCED AT 1/2 VERT. FREQUENCY.
ARK SCOPE SYNCED AT I/2 HORiZ. FREQUENCY.

WAVE SHAPES TAKEN WITH NORMAL CONTROL
SETTINGS B NORMAL SIGNAL APPLIED

VOLTAGE MEASUREMENTS ARE IN RESPECT
TO CHASSIS WITH A 20,00011 VOLT METER,
WITH CONTROLS SET FOR NORMAL OPERATION,
NO SIGNAL APPLIED, UNLESS OTHERWISE NOTED

A MEASURED WITH VTVM.

VARIES WITH CONTROL SETTINGS.
RESISTANCE MEASUREMENTS MADE WITH
COMPONENTS DISCONNECTED

VII3
A IA COMPRESSOR R307
F M. DETECTOR

3AV6
85V

IM

7

R305
3KWW
A.M. REJECTION
CONTROL

 Et+ BOOST
C3I0

C3091- 106 110V
680

[11_302

DISCRIM-
INATORAUDIO

R 306
ION

UNLESS OTHERWISE NOTED

R308

VOLUME

K =1,000 M.I,000,000
CAPACITORS MORE THAN I= uuf
CAPACITORS LESS THAN I = yl
RESISTORS ARE 1/2 WATT/ DENOTES CABINET

7

4V
+120V

VI 14
AUDIO OUTPUT

i2Ca5
33011

T302

II

R309
120

.511

L S3 0 1

4706

491)

2- VHF
VHFcs 1- =ft_ iTuNER -45V

ANT. I C2

OTROKTaii 411-1-11.+135V

VHF TUNER--
L135 711
44.3MC

V103 A
1ST I -F

1/2 5DH8

V104
2ND I -F
3086

LI51 T151 12
44.3MC 45.38C

.,1 Li 12680 L154
3181

47046211-4111
4706

I RC2
0.----w":::HEATER

AGC W
113r+-..-THRU3OR2U*NSF11L DROP

OK

RC 1 --
UHF - --I UHF 149 I CrK9

RI49 1
IMEG,

ANT r- ----7 TUNER 11.4 KV I

1_ _ _ _ _1

I28V

`'7
128V

RI5247

5650'

+I35V

ii7V
6 0 0/

F 401
3 AMP

FAST BLOW

L402 .01

POLARIZED
POWER PLUG

R402

511
11

OW

I 4KV

68011
L401 2W

C409
1000
IKV

9401

1 f MR

cool I2311 C4024 800
C403

37541 290,1urn150V
VII0 VII2

25EC6 1204

R403 103,A
7 2

C408T 800

V100 V102 V101C4I2 2AF4 V109 V113 V108 V107 V103
U HF ONLY -- -7 6cG7 3AV6 3A06 I2R5 5088

7VAC 13 AC 16VAC

V 114 V106
12CA5 PIK

60,v

R4
22

+120V

,*+135 V
TUNER

04020 +135V
100 A
150/ V105

AU 8-A

60,v

.8V

V104
3CB 6

46VAC 40VAC 37VAC

calo
BOOT 10404

800

5 4 3 4 4 3 4 3 4 5

0407 0406
800 800

AC

SCHEMATIC DIAGRAM OF MAIN CHASSIS WITH VOLTAGES AND WAVESHAPES

R413 r -

6405
eoo

0415
ANTENNA IN
BRACKET

RC4I4r
10414 R4I4
116 'MEG!

L_

6/57

±6154 2,2M
.1

SPACE TIE
BRACKET

0413
.001
I.4KV
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GENERAL ELECTRIC "Q-3" Line, Schematic Diagram

L155

IAA

7.5,1 I

555 I

+135V 4

RC 201

R20IC

TOOK

V103 B
VERT OSC
1/2 50H8

R2I1
5M

....TEine7.11B+ BOOST
VERT
L IN. V I 07

VERT OUTPUT
6203 1285

R205 5205 AK"-
(471 .047 130`

IKV 7
C202520103.3K

3K
9320% C

+135V 4-ww--wAN-

x.
T

30V

8160
4.7K

8158
1801

R159

1.woof"5m

TAIT a
** *

32V1

8253
+I35V

4.7M

F -
1 C2018 C2014

130 180

162018
68K

R2014 ROOD

J 47K 47K

3

X**

4 5V

V105 B
CLIPPER
/ 2 6408-4

L156

8201
4.311

-.5I-- 1

I R172

I

II

70K ,
1

C17
47

1

I
I

851 72

8210
I.5M
VERT
HOLD

8212
400K

HEIGH

80
2

C.204
,015

A

R215 5206

40V
3

% .51V0

I ov 7

1.6

330K 330K

R202
C2O8
.027

100K

3V
L159

4 5FAC TRAP

741
vio5A 33

VIDEO AMP
1/2 6408 -A

TEST
POINT

5K

6162
IM

6

C82E
R207
22K

I W

-15
 A 5206

.047

LI.57
5100

R164 12.5
33K

65V 4R1,,

9 2V,

B 135V

7201

135 V

T
32V 5207

.01
1 K V

ff-E ST
OPOINT

8R

R169
1461 L156

ONTRAST h.111"7I2K

R173
RI66
5.61 27K

0402
RI63

82 000
IOU

Y25I

251
R 254

1200

7-***
22V

6251
2706

POINT

R252
2201

CTEST
POINT
3711

TEST L251
POINT FOR. STAB.

ME go 4E).

V109
HOR. MV

557

Y252

A
RO55 2V 2
IM

`2N1

85

R256
47K

.155252
20

5254
.1

7 7V

0259

12100

R259
120K

RiS8
iRm

8213

21C
2200

8214
2200

135V

R3.769

.01
R208 KV

417

+I35V R2 12607K

RI74

BM 2171
2COK

BRIGHT NESS

TEST +I35V
POINT

R262
150K

I 35V
6

0258
300

R263
VV

.-15162
5000

25.1125 2

I I

I I

I I

L201
YOKE

3911

T**
120V

V106

3

300

8270
390K

R269
100K

B+ BOOST 4
3 30V

2201
V110

1108.SWEEP OUT
2 5EC6

`2573900
-45V
R264 5

470

R265
IRK R266

I.5M

R267 R268
~vv. vvwv
270K 270K

W-109.1360

4

0260

.6500v

x_xx_

180V

71

*OK FOCUS
JUMPER

+I35V

5262

500 1
150/

VIII
H V RECT

1524

L254
8.2
I+

L5261, 570 VII2
DAMPER

1204

L253

1611:

+135V

5252 :
O :

2500V
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GENERAL ELECTRIC "Q-3" Line
Service Information, Continued

ACHANNEL
SELECTOR

2ND. I- F LI52

V104
3CB6

VIDEO
DET.

TI51 TEST
PO

O 1ST I -F 8
VERT. OSC

V103
5DH8

OSC. MIXER

I
BOOST

VHF TUNER

R AMP

VERT.
CONTRAST HOLD BRIGHTNESS VOLUME

RI69 n R2I0 n Win R308n

V105
6AU8A

4.5 MC
TRAP

AUDIO I -F

VIDEO AMP.
a CLIPPER

L301

V107
I2R5

AUDIO'
TAKE-
OFF

VERT.
OUTPUT

TEST
POINT

HO Z.
HQLD

CONTROL

VI08
3AU6

I -F
TRANS.

305 AUDIO OUTPUT
A.M.COMPRESSOR

EM. DETECTOR

6,74L.302
\'-"' TEST..

 POINT

VII3
3AV6

ROTATE CENTERING
RINGS TO CENTER
PICTURE

UHF TUNER

EAAC
INTER- VERT.
LOCK HEIGHT

* REFER TO TUNER DRAWINGS FOR
LOCATION OF ADJUSTMENTS

T101

L-8

ER
VERT.

LINEAR

V109
6CGT

t. TEST POINTS

V I10
25EC6

FUSE

HORIZ. MV

VII4
I2CA5

VII2
12D4

HOR.
STAB.

L25I

HORIZ
OUTPUT DAMPER

C402
A,B,C,D

THE FOCUS JUMPER IS SOLDERED
TO EITHER OF THE OUTER TERMINALS
OF THE HORIZ. HOLD CONTROL OR
TO THE BOOST TERMINAL ABOVE

1

/ 11

THE HORIZ. CONTROL DEPENDING V111.1
ON WHICH POTENTIAL GIVES BEST 1X2 /
FOCUS.

H.V. RECTIFIER

TUBE AND ADJUSTMENT LOCATION

L105 W4 REAR

#4
FRONT

UNLESS 0THER.SE NOTED

CAPAC. TORS MORE THAN i y,
CAPACITORS LESS THAN l
RES1STOPS ARE 112 TVI

5-1000 M1.000,000
SWITCHES VIEWED FROM FRONT
OF TEENER TURFS FAC.NC
Dowx.m4o
SWITCH SHOWN IN CHANNEL
.15 POSITION

CREE, 8 P.ATE v5LTAG,
MEASURrD W.TH 10.00011 vOLT
METER 4II OTHER VOLTAGES
MLASoRF) WIT v TV61
NC 51,43 APPLH ,ED

2C 5

R TAMP

"A "g'«

I/2 SUB/SEAR

FRONT

# 2
REAR REAR

0124

HIGH RANG COUPLING
STRAP

LIITA c109
L1 5

3 L1176 P106
.5ON

AXT

#1 FRONT

L12

START STRINGY. WITH LAUGH IMF PULLET
AT MAX cOuNTERcLoc.155 .51T. A.
WITI1 SMALL GRAPE PULLET PLASTIC SLEEVE
TA5 AT 5 O'CLOCK (VIEWED THAW PHONY
OF TUNER)

II/2 TURNS T
CLOVE HITCH
AROUND PLASTIC
SLEEVE

DIAL CORD LENGTH

515,13.

UHF TUNER DRIVE STRINGING

V1028
..2 sue/SEAR
CO.

*I REARR,O,

12 106

rIfIZNG

SCHEMATIC DIAGRAM VHF TUNER RJX-099

1451/2TUANSI

'5-4055 OuVeA5.C.

PIN 5 HORIZ.
OUT. TRANS.,

L254 a R268
WIRING

TO PLATE CAP
OF VIII

HOR Z. OUTPUT TRANS.

Z C000

PIN 6 HORIZ.
OUT. TRANS

13 C260
YOKE

TO PIN
I OF VIII

TO PIN
8 OF VIII

0102
508/

5109 5E.

m

V Rol 2121 60.41MA

CI20 = ® TO FIL
1000 ',..-1000

C..
Iloso ®AGC

TO PLATE CAP
OF VIIO

TO L254
R268, YOKE

TO 0260 8
PIN  2 OF
YOKE

COMPONENT WIRING

TO
IE AMP

MAXIMUM

B.1- 135V
37125 VOLTS A C
,I4E WITH LOCAL
SIGNAL
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GENERAL ELECTRIC
"U3" Chassis, used in Models 21C2535, 2102536, 21C2550, 21C2551, 21L2555, 21L2556,
21L2557, 21C2560, 21C2561, & UHF types. (Material on pages 67 through 71.)

flutpaint Co. "U3" Chassis is also used in Hotpoint Co.
Models 21S415, 21S416, 21S560, 21S561, & UHF.

I -F ALIGNMENT

1. Set channel selector to some unused high chan-
nel and volume control to minimum. Set the fine
tuning control for maximum capacity of C117. Set
contrast control fully clockwise.
2. Connect sweep generator to the I -F injection

jack on the VHF tuner with the probe shown in Fig-
ure 5 or capacity jig. If General Electric sweep
equipment is used, the indicated resistor should
be omitted.

3. Connect a 3 -volt battery from Test Point II

to chassis (positive battery lead to chassis).
4. Remove horizontal sweep output tube V110.
5. Connect scope through 10,000 ohms to Test

Point III. After Step 1 (below), calibrate verti-
cal gain of scope for 5 -volts peak -to -peak for two
inch deflection. When aligning, base line to 45
mc marker should be kept at 2 inches.

V1llE0 I -F ALIGNMENT CHART

STEP ADJUST DESIRED RESPONSE REMARKS

1. L151, L159 for minimum at
47.25 mc.

41.25MC 47.25MC

"Blow-up" scope pattern to see traps.
After setting traps, set scope gain per
above. L159 and L173 slug should be
positioned at resonant point nearest
chassis.

T151, T152 and T153 should be set first.
L135 and L152 should be adjusted to set
45.75 mc marker at maximum from base
line. T151 & T152 may require slight
"touch-up" after setting L135 and
L152.

2. L173 for minimum at
41.25 mc.

45.75MC
42.5M 45%

60 %
MIN.110% 45MC

100%MAX.13C%-

3. T151 to set 42.5 mc
marker at 60%.

4. T152 to set 45.75 mc
marker at 45%.

5. T153 for peak region
symmetry. (tilt)

6. Set L135 & L152 to place
45.75 mc at maximum from
base line.

4.5 MC TRAP ALIGNMENT

1. Turn contrast control fully clockwise.
2. Connect detector network (Figure 3) to Test

Point IV and set contrast to maximum. Connect os-
cilloscope to network.

3. Apply a 4.5 mc AM signal through .001 mf. to
Test Point III.

4. Tune the bottom core of T171 for minimum sig-
nal observed on oscilloscope.

TO TEST
POINT

470Of

TO CHASSIS
OF 4
RECEIVER

AUDIO I -F ALIGNMENT

1. Tune in a weak television signal to provide
a 4.5 mc signal source for audio I -F alignment.
Do not attempt adjustment unless the speaker
is connected.

2. Connect two 100,000 ohm resistors (in series)
between Pin 2 of V114 (6T8) and chassis. (Fig 4)

AUDIO ALIGNMENT CHART

168K

1N64

I 100K

500

0

TO VERT.
INPUT OF

SCOPE

0

FIG. 3,4.5Mc DETECTOR NETWORK

TPY

FIG. 4. AUDIO ALIGNMENT CONNECTION

STEP CONNECT VTVM OR 20,000 ADJUST
OHMS/VOLT METER

1. Between Pin 2 of V114 T171 secondary (top)
2. and chassis. T300 primary (bottom)
3. Between Test Point V and T300 secondary (top)

the center of the two
100,000 ohm resistors.

METER INDICATION REMARKS

Adiust for maximum deflection.
Adjust for maximum deflection.
Adjust for zero volts d -c
output

Repeat Steps 1,
2, and 3 to
assure proper
alignment.
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GENERAL ELECTRIC Chassis U3, Component Board (Continued)

9

10

II

12

A

R315

12*

R3I3 v115

24 *---k312

C260

*27 /7'.

36

G

8158

.-"----- :r177(-*..../
----- -C,,I594. CI58

1

6i I -
1.----.=- 5 1L5

\ 2 4 // 1152 N. ,.._ /
C402 - V105

------.. Ae
- -V104 8160

0200 RC20I

jf174
T

I R250

C

C164T

RI53
CD

* CI54 RI54

C155 CI56
_L

0173

)

T151
RI55

S''221 F. 7
/

TEST -L.1
POINT

031

J255

09 V114 . --

R311 C2591 C258

E

_LC)f!1
CI5

RI91C1607
RI82

8170

V106

0172 \T171 a*

R251 CI

V108

TC257

R271

R264 £8V 110 37* 0251 J V 112

/ COMPONENT BOARD AS
VIEWED FROM COMPONENT SIX

A C I

/C262

;4537

$(!..56

8206

C204

R2I0

1200

*21

H

TEST
POINT

8218

\R216
*26

R21

R22\2
*22

*23

210

POINT

T.):::31:1*

28 29
....*

*30
TESTvm

.....
POINT

8181
*33 *34

35
M79 *

---,

*31

1

5

6

7

9

10

11

12

E F I 6

COMPONENT BOARD, VIEWED FROM COMPONENT SIDE

H
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GENERAL ELECTRIC Chassis U3, Service Material (Continued)

R.F. TUNER
V101
6858
RR AMP

0

1

VI02
GEARRFMC.8

MIXER

REMOTE CONTROL

L - TANCE

SI

UHF VHF

MOO
EAR

UHF
OSC

V 117

SUAGB

L__
F401

F250

AC LINE
0

*FOAM!!
131 TO HORI2

OUTPUT
61T

J30t S301%pp.° =3
OJ302 PHONO-TV

AUDIO OUTPUT

R257 AC INTERLOCH

HOR0IL HOLO

R0213

HEIGHT

00

1401

®R217
VERT.
LIN.

315
6AOS

AUDIO
AMP

0L151

iiatic a rm e 115-1,
PLATE

Lk., ED
LI73

'1914 GRID 41.25 MC

2ND 7152 3RD
F AMP 2ND I -F 1- RAMP

PLATE -TOP

711553

380 I -F
PLATE

TRAP ROT.

VIDEO
AMP

TI71 0 AUDIO TAKEOFF-BOT
4.5. MC TRAP -TOP

100101 F AMP VERT OSC
H0,2 FA,AsE oct 8 OUT PU T

7300
giT°
TRANS.

ST

114
6 a

 :4

0113
taws

PRI-I302
SEC -TOP

VI
6CG7

HORI2.
P OSC.

4108
60

V110

6006A
HOER.

WTPUT

0112

64.444T

CLIPPER -
NOISE

CANCELLER

0
613167

f 1

T200

L'OL

L250
ONORI2

STAB.

DAMPER

II[A V 1J3I

H.V. RECTIFIER

S250

0
WIDTH
SWITCH

CAUTION: DO NOT REMOVE 6CG7 HORIZONTAL OSCILLATOR
WITH SET TURNED ON, DAMAGE TO 6DQ6A TUBE WILL RE-
SULT. BEFORE REPLACING 6DQ6A, FIRST CHECK 6CG7 TO
PREVENT DAMAGE TO NEW TUBE.

V116
PICTURE TUBE

YOKE CLAMP
LOOSEN CLAMP& REVOLVE YOKE

TO CORRECT FOR TILT

DEFLECTION YOKE
YOKE SHOULD BE TIGHT
TO BELL OF TUBE

PICTURE TUBE
SOCKET

TUBE LOCATION DIAGRAM

CENTERING RINGS
ROTATE TO CENTER
PICTURE

vor

H.V. ANODE
CON NECTION

AM PREPEAKING FREQUENCIES

L135
L151 trap
L152
L159 trap
L173 trap
T151
T152
T153

44.5 mc
47.25 mc
44.5 mc

47.25 mc
41.25 mc
42.9 me

45.25 mc
44.15 mc

COMPONENT LOCATION BY CO-ORDINATE

A-3 C168 A-12 3264 3-5 3176 C-1 C184 c-8 7113 0-2 0156
0178

0-7 1171 E-2 C157 E-10 C252 F-4 C179 F-10 L250 0-6 0212 11-2 L153A-3 3192 B 5 8183 0-1 8153 0-9 T300 D-2 D-8 0251 E-2 C159 E-10 0253 F-4 3165 F -ii 0256 G-6 R208 II -2 L154A-4 0176 B-1 L151 3-7 C306 C-2 C154 C-9 C302 D-2 R156 0-8 3250 3-2 3158 E-10 C257 F-4 R189 F-12 0262 3-6 3209 11-2 T153A-5 3177 3-2 C151 3-7 3301 C-2 C155 0-9 3302 D-2 L173 0-9 8253 E-2 V104 E-10 3271 1-5 0181 F-12 0263 0-7 C204 11-2 Y150A-6 0316 3-2 0152 3-7 330k C-2 V103 0-10 0255 0-2 1151 0-9 8254 E-4 L157 3-12 9112 F-5 3190 0 7 C205 11-4 L156
0-1 0164

A-6 L301 3-2 L150 3-8 30303 C -k 3175 0-10 0313 D-3 3155 0-9 8260 3-4 3166 F-6 C250 0-7 3210 H-4 R1641-1 R182
A-6 3317 3-2 3150 3-9 3314 C-5 C182 C-10 R261 D-4 0153 0-10 0258 B-4 3169 F-6 3188 0-1 R163 0-8 T200 11-5 0203A-8 0310 3-3 L152 B-9 9114 C-5 8174 0-11 0259 0-4 3170 0-10 3258 E-5 0171 1-2 C158 F-7 3251 0-2 0163 0-10 3216 11-5 8207A-8 R315 3-3 3151 3-10 0169 0-6 L170 0-11 3262 1)-5 3170 0-10 9109 3-5 C173 1-2 0161 1-8 0207 0-2 3161 0-10 3218 11-9 0208A-9 V115 3-3 3152 3-10 0309 C-6 3316 D 5 9106 D-11 R256 E-5 3171 F-2 C177 R-9 3211 0-2 V105 0-11 3180 11-10 C209A-10 R313 B-4 R185 8-10 R311 0-7

C-7
0301
R0300

0-1
0-1

0165
R154

D-6
0-7

3172
0172

0-12 L251 3-6 0200 1-2 L159 1-9 0206 0-3 L155 0-12 R179 01-10 3214A-11 0312 3-5 L171 3-1.1 3263 3-6 RC201 3-2 1152 F-9 3215 0-k 0202 11-10 R222A-11 0260 3-5 L172 B-12 9110 C-8 C315 0-1 R157 0-7 0174 3-1 0160 3-8 9108 F-3 C402 F-10 R255 0-4 R206 11-2 0166 H-11 02103-1 R191 3-9 0254 1-3 3160 1-10 R270 0-5 11107 11-2 0167 11-12 3181

ASTERISKED (*) NUMBERS
REPRESENT WIREWRAP TERMINALS ON
COMPONENT BOARD FOR CONNECTIONS

OF WIRES FROM POINTS INDICATED.
* I. VHF TUNER LINK CONDUCTOR
* 2. VHF TUNER LINK GROUND
* 3. VHF TUNER A GC
* 4. CENTER ARM RI73 (CONTRAST)
* a C3)IC
* 6 CENTER ARM R193 (BRIGHTNESS)
* 7. PIN 7 OF VII6 (CRT) (YELLOW)
MB®
* 9 PIN D OF J401 , AUDIO CONTACTS

S504
*I0. a, 9, VHF TUNER +275V, C400B
*11. N ER ARM R212 (VERT. HOLD)
*12. C3IIA, T301 (RED)
*13. S301 (CENTER CONDUCTOR OF

SHIELDED LEAD)
*14. T301(BLUE)
*13 C311B
* 16. 7201 (BLUE)
*17. PIN I OF VII6 (CRT) (BROWN)

k 18 PL40I, PILOT LAMP A.G.
*19 RI73 (TOP) C, VHF TUNER +)35V
*20 TEST POINT TI
*2). C4.000
*22. YOKE TERMINAL 3 (RED), 7201(RED)
*23 CENTER ARM R2I3 (HEIGHT)
*24 BOTTOM TERMINAL R3I2 (TONE)
*25. CENTER ARM R257 (HOR1Z. HOLD)
*28 AFM R217 (VERT. LIN.)
*27 T400 GROUND LEAD (GREEN)
*28. F250, TEST POINT 11[
*29. TEST POINT ICCII
*30 PI4 8 OF VII6 (CRT),(PIN 4 OF V116,

FOCUS OPTIONAL) GROUND
*3). PI4 6 OF VII6 (CRT SOCKET)
*32. 6.5V A.G. , 7400 (BROWN)
*33 LOUSED -SAME AS *34
*34. C264+, YOKE TERMINAL 4,

250 TERMINAL C*35 PIJ
S
3 OF VII6 (CRT) (PIN 4 OF
V116, FOCUS OPTIONAL I

*38 F250
*37 T230 TERMINAL 3

CIRCLED AO LETTERS
REPRESENT BOARD MOUNTED
WIRES CONNECTED TO POINTS

INDICATED
0 R195
O *10
© )E19
O *8
® *19
OF C400C
O R401, RI95(B+ 275)
6 RI73 BOTTOM TERMINAL

(CONTRAST)
O AUDIO CABLE TO FRONT

TERMINAL BOARD GROUND
® AUDIO CABLE TO FRONT

TERMINAL BOARD (0308, C3091
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INJECTION
JACK

FINE TUNING
CAPACITOR C117

FINE TUNING
CAM

1=1

SELECTOR
SHAFT

F401
4A

CHNCS 2 THRU
13 OSC COILS -
TUNE THRU
ENO. r Li3b

GENERAL ELECTRIC Chassis U3, Schematic Diagram (Continued)

V102
6U8
OR

6EA8
TEST

POINT

ANTENNA
INPUT

-4104

:1

OLe-

..,.,

I' mai
,al 64i

Ica
1.8K,C. iii F.1.8.1,81 [IM 881 K .7..... 1A -Ad

L127A1

LI28 al

L12988

.III

IE. 122 r,

LI23

LI24
LII5

I-
1
.

t
'4411

Ira

"Al

III

VHF TUNER

J401
SOCKET

ADJUSTMENTS

PLUG IN LATCHING

< B
C

D

W E 4-

M

5400
ON

RECVR.

R400

C403

J /777

117V AC

TO MOTOR
FIL. FIELD

24V

L138

LI45
LI03
1105

U40
5107

108

L102
L142

CHAIRSICE CONTROL
BOX T600 RELAy THERMAL 5601

PROTECTOR On2FF

E0-

5501.
PUSH BUTTON

CONTACTS
(131

SIMPLIFIED POWER TUNING WIRING
SCHEMATIC

CLOVE HITCH
AROUND PLASTIC
SLEEVE DETAIL'

#
12 8 6

*hi DETAIN

11 (4 1/4 TURNS)

t 4

Pe.AW
*ErGOES OVER

CLOVE HITCH

START STRINGING WITH LARGE UHF PULLEY
AT MAX. COUNTER -CLOCKWISE POSITION AND
WITH SMALL DRIVE PULLEY PLASTIC SLEEVE
TAB AT 3 O'CLOCK (VIEWED FROM FRONT
OF TUNER)

DIAL CORD LENGTH
34.50

UHF DIAL STRINGING DIAGRAM

4 WIRE
CABLE

01

L301

5602 -r-
CHANNEL
SELECTOR

iRsa
OV

VHF TUNER
WT136X77 OR WTEI6X713

r- --0,TrpTr OTRETIT-
1

V102A ..EBL13s

CONY.

TEST T
POIN1

WH

RI94
10K
7W

E7tAr.-R401Fr.

TO
+90V

I
UHF FIL +135V

TUNER +275V

TUNER AGC

LOCAL -DISTANCE RI
SWITCH 330(1

VHF A3n41",--VHF
SI

TUNER
.4.1_0 INPUT

R2
3300

VH3A
1/2 6BW8

AUDIO I -F AMP

TO
MC

-E 41 LA TAKE -OFF
SCREEN &

I S502 S503

SWITCH MUTING SWITCH SWITCH
F-IE-LD1-1 AUDIO PROGRAM DETENTING

CONTAC
..,,,,,,

ARMATURE SWITCH
CLOSES WHEN MOTOR
IS STARTED Et REMAINS
CLOSED UNTIL MOTOR 70STOPS PE

TUOWNINGR
5

L36A04

hMOTOR
A J401

80V

1 100
I L
1 R316
I 56

JC316

5K

1401

1402

3M

+135V

RISO

33

0152

800

L150
101 47 25MC

TRAP

aSN'T

V103
68Z6
1ST I -F

LI52

41 25MC
TRAP

CI781_ LI73
POINTTE68

1T151

190V
5

-2.5V I

RI51
5600

IC63

7 I05VC155 L
%

6
H

CI54
eoo II.S6

2 -i(-
560

R152
R153

47 I2K
C165 fm

K .

.5V

- I -F AGC

800

gt

ROK5

+I35V

+ 275 V

UNLESS OTHERWISE NOTED
VOLTAGE MEASUREMENTS ARE IN RESPECT K  1,000 M  1,000000

TO CHASSIS MEASURED WITH A V TVM. CAPACITORS MORE THAN I  1,41
CONTROLS SET FOR NORMAL OPERATION. CAPACITORS LESS THAN 1 uf

II7V NOMINAL LINE. ANTENNA RESISTORS ARE I/2 WATT
TERMINALS SHORTED.

C168 C169
04

 VARIES WITH CONTROL SETTINGS.
SCOPE SYNCED AT I/O VERT. FREQUENCY.

** SCOPE SYNCED AT 1/2 HORIZ. FREQUENCY.
WAVESHAPES TAKEN WITH NORMAL SIGNAL

APPLIED.
J301

PHONO
INPUT

POINTTTY AUDIO
OUTPUT

R3031
1

22K

PHONO
TV SWITCH

5301

23°3804.0

-

- @ V I 14 A

300 -30- 2
1/2 6T8 /678A

111D 220 't
RATIO OCT

-4.7V
3 i.8.3V

1 I

I I

2
I

I
I

30
0

I

10K
IW

TO S504
POWER

TUNING RECPT.
REAR VIEW

=L4.8V

R307
33K

R31

V1148 VH5
1/4 618 /613A 6A05 /6405A

AUDIO AMP AUDI) OUTPUT

0362
.015

55V

- I V RI

-.I.- DENOTES BOARD GROUND
7.5,DENOTES CHASSIS GROUND

IBV
1-

5U4GVII7B
L.V. RECT

T400 BROWN

YELLOW

POWE
TUNING

L400

IH
5511

C400A
600I

350V

9

_f9VT

T
C400B

100111
350V

0310

R311 120
470K

R3I3,
4701e

470

R401

300

.PUTTX

235V BLUE

5 C3IC

6135v 100(

_30A
35C

11

V
+135V

B+
,+275v

B+
+ 135V

C 400C
400

300V

TO VHF 8 UHF
TUNER FIL.

V109

9,5
0106
12007

VII2 4 VII3
6CG7 6AX4GT 60W8

F402 IS FORMED FROM A I" LENGTH
I I OF 0026 WIRE

Picture Centering -The picture centering device is
located on the rear of the yoke assembly. The two

tabs through which holes have been punched should
be rotated towards or away from each other to

center the picture on the face of the tube. The

holes are provided in the tabs so that an insulat-
ed alignment tool can be inserted in them to pro-
vide an easy means of rotating the rings.

AFTER ADJUSTMENT
MOVE SPRING 1D
THIS POSITION
SECURE YOKE

A

YOKE CLAMP

V107
6876

MAKE YOKE ADJUSTMENT
WITH SPRING IN THIS
POSITION

PL4OI
.M4 MAZDA

V104 3
68Z6

C:88

vI05
6EW6

70
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GENERAL ELECTRIC Chassis U3, Schematic Diagram (Continued)
)4

I -F

190V
5

105V C159

800

t5v
156

17

47 25MC
TRAP vI05 YI50

ci58.1 iim L159
3RD I -F SET 1,TCINIT. DI
6EW6

INB7A

51 T I
rmf

r
I L153 L154 I LIDS LI57

-1 .
gi

I T 153 22 It 6.601 3.6 Ph

W
5.511 4.5R

T3 I 8200 -
C170-

MM R91

C:,
vv% AN^ **)° R169 4:7M800

%v.
...sir wog

R192 RO9
A" me, -An

6-.,-/ 4 68K 2006
CUT JUAPER,, ,,e5

CNE RLOADS
2 2,,4

t I

RI75
I 22M

4- cmki_
511

+275V

V106
12 DO7
VIDEO AMP

L156 1:330K
1804h 0310

R190P-C431
270K T

C179- 1 2.7V10K;;

I95V 185V
IN SYNC

OUT OF SYNC 40V

AUDIO TAKE -OFF
4 5 MC TRAP

1 v113A
FT4INT

TO PIN 6

C

120 4.)
40V 7

RIM I I35V

16175
T22 yx34.47(.6_,..._,TiL

CONTRAST

R ;953 I BO6KA
R177

 2°°KBRIGHTNESS 1

+ 135V CI831

loov

8183

1500
LI71

12K

5K

+ 275 V

VIVIW..111207,1,1

NOTE -
FOR 2 SPEAKER MODELS
USE WIRING 1 8 2
3 SPEAKER MODELS -1,2,3

C200
00

I

j:72014 6V
1 7

160V

30V

C212
4,

V107
6BY6

CLIPPER NOISE
CANCELLER

TEST
POINT

441ok
60V

Ii -

48V

I.+ 275v
08

lw 8209 R210
VA W.
33K 33K

C2044* -35V
0203 11200

K /21,--4,-1(
C2051t

10K 1 06
23401

T200 e. YEL

108
6DN7

ERT. OSC
OUTPUT

R2 3
3M

HEIGHT

R207
518K

I W

-Itr15V 
1

I I35V

VH3B
1/268W8
PHASE SET:250

39

I5V

EST
DINT

L250
408 STAB
-4B

gi?.Trlill
R255

15K
IW

-.22
10254
T5000 $R254

_C255
3

V109
6CG7

HOR M V

Horizontal Stabilizer Adjustments -
1. Tune receiver to a weak signal

controls for normal operation.
2. Short Test Point VI to ground.
3. Shunt L250 (horizontal stabilizer co

1000 ohms. (Connect resistor between Tes
VIII and IX.)

4. Adjust Horizontal hold potentiometer

8214

ioovffff
C208

6).33v
e-17Sn

,3.<11;

R212
300K
VERT

HOLD

C2IlT 2000

C20,7,

TEST4

V110

R260
820

R219

IM (COLO)
K (Hon GLOBAR

8+ 800ST

8.5V

004414
80V

I

III

JUMPER
6 2FOCUS

'

R181
IBM

VI 16
2IDEP4
PICIURE

TUBE

310V

RIB6 S RI79
I.5M

VERT BLANKING PULSE

C21
033

(-1- C 00V
VI 4 OGv09...E.

i60001VI
R4272020

R180
33K

CS3:1

18215
5600

5V1(

415,1

6D06A
HOR OUTPUT

C258 R263

50
00

10

0
-335,/

R261 tR262
12K SB20K

1. gV

135VL2 52

.r-11107,its1

150V.26.

10K
3W

0260

R2,83

IW

2 30V

3 30V

C 440007

R217 /5v
2K

VERT

LIN

235\

T250

34011

2202

8 511

2411

1211

1.211

w-c9J344
I

..04/4440ARROW INDICATES
INCREASING WIDTH

I

7201

00011

YEL

Oft

RED/ WHITE 4

R2281VERT 8
100 2011. HOR YOKE

7

5611 5611

9

R22I
I 000

261
RED 174.'Cg4

WHITE

HEAVY WHITE

zon1

VIII
1J3

fi V RECT

L251

8273
.4%

2200

C262 C264

4KV 450V
280 40 of

VH2
6AX4GT
DAMPER

MAIN CHASSIS SCHEMATIC WITH WAVESHAPES & VOLTAGES

and adjust

il) with
t Points

R257 so

1046
711 3

C263

1000V

F250
4/10 AMPS

J

+ 275V
that the picture appears upright and Just "Floats"
back and forth across the screen. Leave R257 set
like this.

5. Remove the 1000 ohms shunt across L250, and
adjust L251 so that the picture again "floats"
back and forth across the screen. Make no further
adjustments.
6. Remove the short connection.
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M 0 NTG 0 ME R Y WA R D

MODELS WG-5040A and WG-5140A (material on pages 72 through 74)

CHASSIS ASSEMBLY REMOVAL

1. Remove knobs from the side of the cabinet.
2. Remove cabinet back.
3. Disconnect the antenna and speaker leads.
4. Remove screw used in mounting control bracket

to side of cabinet.
5. Remove screw (painted red) at top of vertical

output transformer.
6. Push entire control bracket assembly to the right

until the shafts clear the cabinet.
7. Remove screws holding chassis brackets to top of

cabinet.
8. Remove only 4 screws (2 at each side) from the

bottom side of the shelf.
9. Gently pull the chassis assembly out from the

cabinet.
CAUTION - DO NOT LOOSEN OR REMOVE ANY
OTHER SHELF SCREWS INSIDE CHASSIS COMPART-
MENT.

10. Place entire assembly face down on a cushioned
surface which should be thick enough to allow
for clearance of control shaft. Disconnect the yoke
plug, picture tube socket, anode lead and remove
the beam aligner magnet and deflection yoke.

Cglia

4
ca.

Cg

0
sr.
IW

Ml

ta)
0

U

x E ED .1) 0
*E 04..:.,;. a5,' , -c
2 '0" . c (1.  '...
2.V 2 > 0 4)
O 0 0. 4)

O E 3 ti_
O o 'A_c uc u u

-c
a) N0 -0 0 0 00 0

11 C >,...... -=

?... 2 8 c c 60 . 0 .
w iii E g E 4)
-§ i 25 a0)- 0" -

..- a)

'6 II' " 0 > 0.
e 1 &_.
0

,_ -0
- 0 0 >a)

E J= -6 .4 -E 45
a) v.12

>0 , o _a

a 212.-,_E .t..- 2

'6 o -6_ a I'
V g a; E °
0..i=ci.-3ooc.
E . 0 .1? i .11 6-
a) 6

..c
Yi c 6 c'" (Li)" `I>O E o '- o4)7, i- a) 3

-.c- '; g ti, -c
0C

o -iii 0 "'a ". 0

3c -0 o .±c 0 .
o 0 0 01E/

-F,., -0 73 E .EE,0
-c3 0 0 0' 2 E 2

8 CO CL 0
0 C3 C 0>> 'V 0 0
O

,
C`I

17)

t- 0
in
o >, ..c

_c

al

0_

11) T
O 0 l'" K.100
E

O

- as

72 2

E
o

3
Ct.

0

C

g
-3
a E
al

.40

-8 .13

a) '76
E

o

-C
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O 0

u
0 0
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Cr

0
-C
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_C
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O
0_

aI
-C
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aI

Cr

;12

C
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_c

COIL RESISTANCE VALUES LESS THAN
1.0 OHM ARE NOT SHOWN.

MAGNET ADJUSTMENT -The beam aligner magnet
should be positioned close to the base of the tube.
From this position adjust the magnet by moving it
back and forth and at the same time rotating it
slightly around the neck of the picture tube until the
brightest raster and best focus is obtained on the
picture screen. MAXIMUM RASTER BRILLIANCE AND
BEST FOCUS OCCUR AT THE SAME POINT. Do not
sacrifice brilliance for best focus. The magnet ad-
justment is a very critical one, especially with the
electrostatic type zero focus picture tube. Conse-
quently, great care should be taken to make sure
that the magnet is correctly adjusted.

ALL RESISTANCE VALUES IN OHMS AND 1. WATT
UNLESS OTHERWISE SPECIFIED. 2

ALL CAPACITANCE VALUES LESS THAN
1.0 IN MF. AND ABOVE 1.0 IN MMF.
UNLESS OTHERWISE NOTED.

TO 1-f OUTPUT L-200
TERMINAL INPUT GRID

ON R -f TUNER COIL
7

C-201
47

500V

43
R10-20016

47
R -20I

500 V

T-200
1ST PIX
I -F TRANS,

ro as v
TERMINAL
ON R -f TUNER

C-202
1K

500 V
TO AGC

TERMINAL
ON R -f TUNER

/30 V
V-4

3BZ6
1ST P13 I -F

0.6

30 V

v

R-230
476

C-203 R-203 C-206
390 470 1K

soo v soovi

V-6
3CB6

2ND PIX I -F

R-300 I

ISO K

C-300

5006

C-301
5K

500V

- 2.2 MEG.
R -30I

V-8 A

7AU7
SYNC. SEP.

Awe,

V -8B
7AU7

SYNC. AMP

/ /6 v H 6
TO 0303

I 36 V .047 71
I

400V

1511- 0 V P -P
6 SO CYCLES

S
10VP-P1

5 ?
15.1SO

CY

`EYES

R-303 R-304
820K .680 K

-0.8 Wo0.95 Vo I
18-305

47 K

..176 P -P
80 CYCLES

I 376
/5.750 CYCLES

P -P

C-304
18

500V

1R-3074.711 ,

R -308A R-308 B R-3CBC
221k 8.2K 8.2K I

13 2

IC -305A C-305 B C -305C
.002T .005

-4-
30V 7-7
60 CYCL ES

rT
253:0 CYCLES

306 7-7

INTERLOCK
oct

C-400
0.22

ON -Off
SWITCH

I R70 K-423 0424
4

II? V AC

1430070 V

-J
ISOLATED

aRAckers

400V

FUSIBLE
RESISTOR 

my.
R-424 c -on

7.5 140 ME.
150V

SELENIUM
RECTIFIERS

300 IIA

72506
L-401 o

FILTER CHOKE

-f 0 0 rro , AM/7
40.4 R-403

II1 a.. 1.7 fl
*v.. C-402 A 0403A.- WO/

I125 F. 125MF. -
J00 V 300V

HORIZ. SWEEP AND POWER SUPPLY

V -DA 4 V -S8 V-8416-88 V.? V -J
R-401 10 DE7 7AU7 12BY7-A 5AQ5

80.1VACA 75.1VAC 85./VAC 58.75 VAC
4 5 9 483 6 .645 4 3

57

rte vA
0

11V P -P
/0.730 CYCLES

4...-.C-403 8

-I
60 MF.
300

8-406
3306

C-40824

soot/

ICII-405
00

soov

404

V-4
3CB6

54./ VAC SO

R-405

8.
1220 I<

8206

T-301
VERT. BLOCKING
OSC. TRANS.

'GREEN.

C-306

4006

R-310
470 K

1.0 MEG.
R -31I

VERT. HOLE
CONTROL

-- HORIZ HOLD - - --
CONTROL

R-407 R-408
121K OK

.250

/506.0
esov

6CG7
I HORIZ. AFC

II v To -Z/ V

R -41I
330K

v-4 V-2
3E316 3066

VACA 47.9 VAC 44.6
7 4 3

C -406A TC-406B C -10313T
1K SOOV r IK 3006 1K 500V v

V- /A 4 V-118
6CG7

VAC
4 5
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C-208
4707

500V V

MODELS WG-5040A & WG-5140A

HEIGHT AND VERTICAL LINEARITY ADJUSTMENT
Adjust the height control until the picture fills the
mask vertically. Adjust the vertical linearity control
until the picture is symmetrical from top to bottom.
Adjust the picture centering device to align picture
with the mask. Adjustment of any control will require
a re adjustment of the other control.

SOUND I -F AND AUDIO

L-1001
SOUND

TAKE -OFF
COIL

110 V

HORIZONTAL DRIVE ADJUSTMENT-While receiving a
signal from a station (with picture locked in sync) turn
contrast control fully counter -clockwise, turn the
brightness control up so that the picture appears
washed out. Turn the horizontal drive control clock-
wise until white bars appear in the left center portion
of the raster, then turn counter -clockwise until the
white bars just disappear.

V-2
3BN6

7 AUDIO DET.

C-102 6.IO2

S005 BUZZ
5K Oro 500

, CONTROL

0.103-
4.7 K

A tza v

13-104
680

C-105-1.
K

5001'

L -I01
4.5 MC

QUADRATURE
COIL

R.I05
330 K

C- -106
5K

500 V

R-106
I MEG.

VOLUME
CONTROL

V-3
5AQ 5
AUDIO

OUTPUT

14,

V C-108
.0047
600

15v

1,55

T-202
2ND PIT I -F AND SET. TRANS.

CK701 OR IN60
C455/ AL

L-206
30 MU, H.

I L-207
I JO Isu. u

Fs,0t2101111C-2II 0-2I2

5005 v
1-s

oo
5

t, '

I

I

2

pli

APPROX.

__,_j

404, R -2I4

R -2I2
I MEG.

C-213

TiO.°407

C-217 30

11-219 .1501,./
L-204 1 60 C rcc es

1-1-
SO -/s0 v P -P

6.8

221(

R -2I3
5,6 K

150V
zv

C -2I4 TO

.047 v
20C V

L-202
z,tt

R-217
750

CONTRAST
CONTROL

C- 403 C

450otir'Ar

R -I07
330
I W

T -I01
AUDIO OUTPUT

TRANS.
81511

APPROX
500o.

REO

C -402C
20 MF,
300,

R -I08
470

W

02501'

VIDEO
1.5 L-203

50" 4.5 MC TRAP

V-7

12 BY 7-A
VIDEO AMP, 5"

R-216
47

/35 V
A /28V

VIA
.5005

47C 215,
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MONTGOMERY WARD Models WG-5040A

SERVICE SUGGESTIONS

POOR VERTICAL LINEARITY - If adjustment of the
height and linearity controls will not correct this con-
dition any of the following may be the cause:

1. Check variable resistors R-314 and R-319.
2. Vertical output transformer defective.
3. Capacitor C -402B defective.
4. V-9 defective, check voltages.
5. Excess leakage or incorrect value of capacitors

C-310, C-312 or open or incorrect value of re-
sistors R-313 and R-315.

6. Low plate voltages. Check power supply.
7. Capacitor C-311 defective.
8. Vertical deflection coils defective.

POOR HORIZONTAL LINEARITY -If adjustment of the
horizontal drive control does not correct this condi-
tion, check the following:

1. Check or replace V-12 & V-14.
2. Check capacitor C-422 for defects.
3. Horizontal deflection coils defective.

SMALL RASTER -This condition can be caused by:
1. Low +B or line voltage. Check selenium rec-

tifiers.
2. Insufficient output from V-12. Replace tube.
3. Insufficient output from V-8 and V-9. Replace

tubes.
4. Incorrect setting of horizontal drive control.

o -

oa

0aoau
OfP

=0

F x^00

00

O,O

J

and WG-5140A (Continued)

PICTURE STABLE BUT WITH POOR RESOLUTION -If the
picture resolution is not up to standard, it may be
caused by any of the following:

1. Defective pix I -F tubes V-4 & V-6.
2. Defective pix detector crystal. (Part of T-202.)
3. V-7 defective.
4. Defective picture tube.
5. Open video peaking coil. Check all peaking

coils L-202, L-204, L-205 for continuity.
Note that L-202, L-204 & L-205 have shunting
resistors.

6. Leakage in V-7 grid capacitors C-214 or C-218.

RASTER ON TUBE BUT NO PICTURE OR SOUND -This
condition can be caused by:

1. Defective pix I -F tubes V-4 or V-6.

2. Defective pix detector crystal or video amplifier
tube V-7. Check tube, crystal and their asso-
ciated circuits.

3. Defective R -F amplifier or oscillator mixer tube
in the tuner.

BENDING OR S-ING

1. Check capacitors C -402A & C -403A.

2. V-12 or V -11B tubes defective.
3. Check V -8A, V -8B and V-7 tubes.

m

O

74



VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

MOTOROLA
MODEL BREAKDOWN CHART

Model ...Cabinet Chassis VHF Tuner UHF Tuner
21F8B Comb TS -544 TT -99
Y21F8B Comb TS -544 WTT-99Y 771{744280
Y21F8BA Comb TS -544Y TT -99Y VTT-89
Z1F8BA Comb TS -544 TT -99 -
ZIF8W Comb TS -544 TT -99 -
Y21F8W Comb TS -544Y TT -99Y 771(74428C
2 1F8WA Comb TS -544 TT -99 -
YZIF8WA Comb TS -544Y TT -99Y VTT-89

2 1K73B Console TS -544 TT -98 -
Y2 1K73B Console TS -544Y WTT -9 8Y 771(744280
Y21K73BA Console TS -544Y TT -98Y VTT-89
21K73M Console TS -544 TT -98 -
Y2IK73M Console TS -544Y WTT-98Y 771(744280
Y2 IK73 MA Console TS -544Y TT -98Y VT T -89
2 1K75B Console TS -544 TT -98 -
YZ IK75B Console TS -544Y WTT-98Y 771{744280
YZIK75BA Console TS -544Y TT -98Y VTT-89
21K75CW Console TS -544 TT -98 -
YZIK75CW Console TS -544Y WTT -98Y 771(744280
Y2 IK75CW Console TS -544Y TT -98Y VTT -89
21K75M Console TS -544 TT -98 -
Y2IK75M Console TS -544Y WTT-98Y 771(744280
Y21K75M.A Console TS -544Y TT -98Y VTT-89
21K76B Console TS -544 VTT-99
YZ1K76B Console TS -544Y RTT-99Y 771{744280
Y21K76BA Console TS -544Y VTT-99Y VTT-89
21K76CW Console TS -544 VTT -99 -
Y21K76CW Console TS -544Y RTT-99Y 771(744280
Y21K76CWA Console TS -544Y VTT-99Y VTT-89
21K76M Console TS -544 VTT-99
Y2 1K76m Console TS -544Y RTT -99Y 771{744280
Y21K76MA Console TS -544Y VTT -99Y VTT -89
21K8OCW Console TS -544 TT -99
Y21K8OCW Console TS -544Y WTT-99Y 771(744280
YZ1K8OCWA Console TS -544Y TT -99Y VTT -89
Z1T4OBG Table TS -544 TT -98 -
Y2 1T4OBG Table TS -544Y WTT-98Y 77K744280
Y2 IT4OBGA Table TS -544Y TT -98Y VTT-89
21T40MG Table TS -544 TT -98
Y2IT40MG Table TS -544Y WTT-98Y 771(744280
Y2IT40MGA Table TS -544Y TT -98Y VTT-89
21T42B Table TS -544 TT -99 -
Y21T42B Table TS -544Y WTT -99Y 771{744280
Y21T42BA Table TS -544Y TT -99Y VTT-89
21T42M Table TS -544 TT -99
YZ1T42M Table TS -544Y WTT-99Y 771(744280
YZ1T42MA Table TS -544Y TT -99Y VTT-89
Z1VIW Corner TS -544 TT -99
Y21V1W Corner TS -544Y WTT-99Y 771{744280
YZIV1WA Corner TS -544Y TT -99Y VTT-89
Y2 1K75CWA Console TS -544Y TT -98Y VT T -89
21K77B Console TS -544 TT -98 -
yz1K77B Console TS -544Y TT -98Y 771{744280
z IK77M Console TS -544 TT -98 -
y21K77M Console TS -544Y TT -98Y 771(744280
21K8OCWA Console TS -544 TT -99 -
21K81B Console WTS-544 TT -99 -
YZ1K81B Console WTS-544 TT -99Y VTT-89

21K81M Console WTS-544 TT -99

YZ1K81M Console WTS-544 TT -99Y VTT-89

21V1WA Corner TS -544 TT -99 -
21K9OCW Console TS -544 TT -99 -
Y2 1K9OCW Console TS -544Y TT -99Y VTT-89

DEFLECTION YOKE ADJUSTMENT

If the deflection yoke is not correctly positioned, the
picture will be tilted. If the deflection yoke is not tight
against the flare of the picture tube, the picture may be de-
focused, have non-linear distortions or neck shadow. To
adjust the yoke, loosen the yoke retainer clamp screw until
the yoke is movable. Push the yoke as far forward as pos-
sible, then rotate until the picture is straight. Recheck
Horizontal Size device; if satisfactory, retighten yoke re-
tainer clamp screw.

RASTER CORRECTOR MAGNETS

Raster corrector (pin cushion) magnets, found on each
side of the deflection yoke, are used to straighten the sides
of the raster. They are correctly set at the factory but, if
moved in shipping, or if the yoke has been replaced, they
may require readjustment. Adjust in the following manner:

1. Reduce raster size so that its sides are just visible.
2. Loosen screws holding magnet mountings.

3. Move corrector magnets forward, backward or tilt until
raster distortion is eliminated.

4. Re -tighten screws holding magnet mountings.

HORIZONTAL SIZE ADJUSTMENT
The horizontal size control consists of a piece of in-

sulated metallic foil around the picture tube neck, just under
the deflection yoke. To adjust Horizontal Size:
I. Loosen the yoke retainer clamp screw until the foil is
movable.

2. Adjust for proper amount of width by sliding foil forward
or backward: then, rotate slightly for minimum effect on
vertical size.

NOTE: Maximum width is obtained when the foil is out of
the yoke as far as possible.

3. Retighten yoke retainer clamp screw.

FUSE REPLACEMENT

Fuse Type 8, Rating Purpose Location

E-801 5 amp standard Power Top of chassis near ver-
type tical output transform-

er

E-803 1-1/2" length
of No. 26 cop-
per wire

Filament Underside of chassis on
circuit terminal strip adjacent

to AC line interlock

E-805 3/10 amp "lim- B+ sys- Top of chassis close to
ited current" tem 5 amp fuse. To re-
type move, push down and

rotate until fuse pops up

HORIZONTAL OSCILLATOR ADJUSTMENT

The HORIZONTAL HOLD should have a sync range of
approximately 30 degrees. If the control is too critical,
adjust as follows:

1. Set all controls for a normal picture.

2. Using a piece of wire, short SERVICE TEST RECEP-
TACLE S-4 pin #4 labeled "HORIZ AFC" to ground,

(Service material continued on the next 7 pages.)
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MOTOROLA Chassis TS -544, etc.
3. Connect a .1 mfd 400 volt capacitor in parallel with the
HORIZONTAL OSCILLATOR COIL (L -50I). Use pins #2
and #3 of the SERVICE TEST RECEPTACLE.

4. Adjust the HORIZONTAL HOLD control to the point
where the picture almost remains stationary...as far as
horizontal sync is concerned. Picture must be in vertical
sync during this adjustment.

5. Remove the .1 mfd capacitor shunting the HORIZ COIL
and without turning the HORIZONTAL HOLD control, adjust
the HORIZ COIL slug to the center of the range in which the
picture almost remains in sync horizontally. The coil ad-
justment slug is located just to the left of the high voltage
cage (receiver viewed from rear).

6. Remove the wire shorting the HORIZ AFC to ground and
adjust the HORIZONTAL HOLD control so that no fold -over
appears on either side of the raster.

PICTURE TUBE REPLACEMENT AND/OR RECEIVER RE-
MOVAL

1. Remove the back cover.

2. Remove channel selector and fine tuning knobs. If de-
sired, the metal insert hidden by the knob may be removed.

3. Unplug speaker lead from speaker receptacle.

4. Remove the four (4) bottom chassis retaining screws.

5. Remove the two (Z) tuner bracket screws securing the
bracket to the cabinet.

6. Unplug the operating control cable.

7. Remove chassis and picture tube from the rear.

8. Unplug the picture tube socket and yoke.

9. Remove the yoke and picture tube high voltage anode
connector.

6U8
NIX 0Se

VHF MODELS

BC8#11HF-UHFI
4BWMODELS

RFAM

2AF4/A

FOCUS

ADJUSTMENT

HEATER FOCUS

(O VOLTS) ANODE

TUNER
RECEPT

E803
FIL FUSE

1.5" NO.26
COPPER MIRE

FOCUS ADJ
STRAP

GRID NO 2
(500 VOLTS)

5U4CB
RECT

FUSE -TO REMOVE
DEPRESS & TURN

Service Information, Continued
10. Loosen the two (2) picture tube retainer strap bolts suf-
ficiently to enable removal of the picture tube.

11. Replace black tape around mounting area of new tube
and install in reverse order to that given above.

LOCAL OSCILLATOR ADJUSTMENTS

The local oscillator slugs are adjustable from the front
of the cabinet after tuner knob removal. On some models,
the INSTA-MATIC bar and/or knob retainer plate must also
be removed.

After receiver has had a few minutes of warm-up time,
run the receiver through the station list and observe sound
and picture; if sound and picture are not properly received
within the range of the fine tuning control, it may be nec-
essary to adjust the local oscillator. On automatic tuning
receivers, the indexed stations should be received without
the necessity of changing the fine tuning control due to auto-
matic re -centering of the control each time the station is
changed.

TO ADJUST OSCILLATOR SLUGS
1. Remove channel selector and fine tuning knobs. If de-
sired, the metal insert hidden by the knob may be removed.
2. Tune to the highest numbered channel that is giving
trouble.
3. Set the fine tuner to mid -position. This position is cor-
rect when channel number holes #2 and #13 are open as
viewed through cabinet opening. On automatic tuning re-
ceivers this position will automatically be correct if the tun-
er is switched off channel and then returned to the desired
channel.

NOTES:
To eliminate false tuning, use a non-metallic tool.

Do not turn oscillator screw counterclockwise to the extent
of disengagement from tuner. To insure that the screw is
within the range of its threads...tighten the screw (clock-
wise) until it stops, then turn counterclockwise until the sta-

t3 .-N lvT
A

T

1STVIDEOF 210VIDEOIF3tDgDEOIF 3CB6
AUDIO IF

21CBP4/A
PICTURE TUBE

E801
MOTOROLA
65A142612

5 AMP LINE FUSE
I o nl

3M0AMPB+FUSE iri7IN
SLO-BLO LC TYPE ft)/M1C1 1 (6AL5
MOTOROLA ____.<3 VERTOUTPUT PHASEDET
69743104 16........,

E805

6CG7
ERT OSC&

2ND CLIPPER

NO ION TRAP REQUIRED*

(
AUDIO DET

3BU8
ACC &1ST

CLIPPER

TUBE LOCATIONS

/6A051
AUDIO OUTPUT

YOKE

SOCKET

FOCUS
ADJUST THE CENTERING DEVICE AS REQUIRED, THEN POSITION THE SHUNTING STRAP (LOCATED
UNDER THE PICTURE TUBE SOCKET) FOR OPTIMUM FOCUS. THE SHUNTING STRAP IS DESIGNED SO
ONE CONNECTION ALWAYS REMAINS ON PIN #6 (FOCUS ANODE)...THE STRAP MAY THEN BE PHYSI-
CALLY POSITIONED SO THE OTHER CONNECTION IS ON PIN #1 (CHASSIS GROUND) OR PIN #10
(BOOTSTRAP VOLTAGE). IN SOME CASES, FOCUS MAY BE IMPROVED BY ROTATING THE MAGNETIC
CENTERING DEVICE 180 DEGREES AND REPEATING THE ENTIRE PROCEDURE.

*MOTE: DUE TO DIFFERENCES IN GUN STRUCTURE OF PRODUCTION TYPE 21CBP4/A PICTURE TUBES,
IT HAS BEEN FOUND HELPFUL TO ADD AN ION TRAP FOR OPTIMUM FOCUSING ON SOME TUBES.
WHEN A RECEIVER IS ENCOUNTERED EQUIPPED WITH AN ION TRAP, ADJUST THE TRAP FOR OP-
TIMUM FOCUS CONDITIONS ONLY.

FIGURE 1. TUBE MOAT ION , FUSE GUIDE, FOCUS INFORMATION & FILAMENT WIRING
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S2

TUNER

RECEPT

Si
CONTROL.

RECEPT

V18
5U4GB

E806

L801
FILTER

CHOKE

L107

C803

1801

POWER

TRANS

V6

12BY7A

MOTOROLA Chassis TS -544, etc. Service Information, Continued

L102A & B T101 L101 IF TP C101 V3 T102 V4 1302 V14 1301T103 V5 T104 & VID DET V15 L303 V16 T302
3CB6 E101 3CB6 TP 3DT6 6AQ5 AUDIO

OUTPUT

T601 r / 1501 "----... S3
E801 E805 VERT V17 VERT V8 VERT V9 V7 V10 HOR I Z HOR I Z YOKE
FUSE LC FUSE OUTPUT 6AQ5 SIZE 6CG7 LIN 6AL5 3BU8 54 6CG7 USC COIL HOLD AGC RECEPT

FIGURE 4. CHASSIS TS -544A-00 PARTS LOCATION

SERVICING THE IF SECTION

ALIGNMENT

Before alignment of the video IF section is attempted, it
is advisable to thoroughly check the system. If alignment is
started on an IF section in which a faulty component exists,
successful alignment will probably be impossible and the

SWEEP & MARKER

GENERATOR

TP - TEST POINT

42.25MC

CURVE C

CONTROL

RECIPE

SI

CURVE A

50
TILT

TUNER

RECIPE

S2

C506

V12

6AU4

6DQ6

QUAD
TP

VU
3A3

T501

entire procedure will have to be repeated when the real
cause of the trouble is corrected. Preliminary tests of the
system should include voltage and resistance measurements,
routine checks for bad soldering connections, and visual
inspection of the circuits for overheated components as well
as for obvious wiring defects.

CURVE B
4ow 47 25MC

42. 25MC

11028 80T
LIO2A TOP

V3

1826

L107

4.5MC

TRAP

2.250g_

304

CURVE C

HORIZ AFC 4

GROUND

45.75MC

VIDEO

MI
OP

NOTE

ALL CURVES 3 VOLTS PP

S3
YOKE

SOCKET

S4

SERVICE TEST RECEPT

IF AGC AORI2 OSC COIL

5 844 200011 50W
VOLTAGE

NORMALIZING
RESISTOR

QUAD OFT
TP

FIGURE 6. VIDEO IF AND SOUND ALIGNMENT DETAIL
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Pre -Alignment Steps

1. Maintain line voltage at 120 with variac,

2. Remove the deflection yoke plug to eliminate RF inter -
ference radiation.

3. Short Point (N), near oscillator tube (V -2), to chassis.

4. Apply... negative lead of a 6V bias supply to pin #1 of

VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

MOTOROLA Chassis TS -544, etc. Alignment Information, Continued
VIDEO IF & MIXER ALIGNMENT the Service Test Receptacle and the positive lead to pin #3.

5. All coil slugs should be tuned away from the chassis ex-
cept 3rd IF, mixer secondary coil and 40 Mc trap coil which
are tuned toward chassis.

6. Refer to Video IF & Mixer Alignment Detail for com-
ponent and test point location (Figure 6).

7. Set channel selector on channel # 13 and connect a 2000
ohm 50W voltage normalizing resistor from B++ to chassis.
(Use pins #5 and #3 of the Service Test Receptacle.)

VIDEO IF & MIXER.ALIGNMENT PROCEDURE

STEP
SWEEP

GENERATOR INDICATOR ADJUST ADJUST FOR AND/OR REMARKS

1. To IF TP thru .001 mf Scope thru 47K re- T - 102 Correct 42.25 Mc marker position as shown in
capacitor at 44 Mc. Set to sistor to video det curve C.
10 Mc sweep width TP

2. T-103 Correct 45.75 Mc marker position (curve C).

3. T-104 Flat response with minimum curve tilt (curve C).

4. To MIXER TEST RE- T-1 Adjust until its effect is out of the IF bandpass.
CEPT thru .001 mf ca-
pacitor at 44 Mc. Set to
10 Mc sweep width

5. L-101 47.25 Mc trap dip. See curve B.

6. L -102A
(top slug)

40 Mc trap dip. Temporary removal of bias
may be necessary to make the trap dip more
pronounced (curve B).

7. C-101, T-101
& L -102B

Alternately adjust for correct curve and marker
positions as shown in curve B.

(bot slug)

8. T-1 Flat response with 5% tilt as shown in curve A.

NOTE: Repeat any portion of the above procedure until the proper overall curve A is obtained.

SOUND ALIGNMENT
(Station Signal Method)

The sound system used in the TS -544 receiver consists
of an audio IF amplifier stage, a quadrature grid detector
and an output stage. Since this type of sound system is ex-
tremely sensitive, relatively small input signal voltage will
cause grid current to flow in both the IF amplifier and the
detector stages. Grid current through the tuned coils will
load them down making the adjustment extremely broad and
alignment impossible. For this reason, it is necessary to
use a very weak signal when aligning the driver and the de-

tector input coils. Actually, the signal, should be well down
into the noise level for proper tuning action.

Preliminary Steps

1. Tune in a strong TV station.

2. Adjust all controls for normal picture and sound.

3. Refer to Video IF & Mixer Alignment Detail for coil and
test point locations (Figure 6).

SOUND ALIGNMENT PROCEDURE

STEP STATION INDICATOR ADJUST REMARKS

2.

3.

4.

Strong signal

Weak signal*

VTVM to quad det test
point (grn lead)

Listening test
ft

L-303

T-301

L-302

Maximum deflection (coarse adj.). Of two possible maxi-
mum tuning points, use that giving the largest voltage
reading.

Maximum sound with minimum distortion (fine adj.).

Maximum sound with minimum distortion (maintain
hiss level).

If sound is not clear at this point, repeat the above procedure as necessary.

* The signal must be weakened consid'erably either by disconnecting one side of the antenna lead, or connecting low
value resistors across the antenna terminals until a pronounced hiss appears in the sound. The hiss level mustbe
maintained for proper alignment.

4.5 MC TRAP ADJUSTMENT
1. Carefully tune receiver to local station and advance con-
trast control.
2. Adjust local oscillator (with fine tuning control) to bring
4.5 Mc interference strongly into the picture.

3. ADJUST...sound trap (L-107) to find the two points of
adjustment at which the sound .beat is just noticeable on the
picture tube screen. Rotate the core toward center of the
two points. Use minimum amount of inductance (core out
of coil) that will result in no apparent beat interference.
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MOTOROLA Chassis TS -544 Partial Schematic Diagram
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MOTOROLA TELEVISION CHASSIS TS -544A-00 SERIES
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MOTOROLA Chassis TS -544, etc. PRODUCTION CHANGES

Chassis
Coding Changes

A-01 TO MINIMIZE HORIZ OVERDRIVE: R-523 (12)
changed to 22 ohms: T-501 (HV trans) changed.
NOTE: Three HV transformers and HV transform-
er secondary coils have been used on the TS -544
chassis.

Only orange coded coils and transformers will
be furnished as replacements; with this trans-
former a 12 ohm resistor MUST be used in the
cathode circuit of the horizontal output tube. When
replacing either the secondary coil or I -IV trans-
formers, change the cathode resistor to 12 ohms
if any other value is used.

A -02I C-318 (470 mmf) removed.

A-03 TO MINIMIZE HOR1Z OVERDRIVE: T-501 (HV
trans) changed: R-523 (22) changed to 12 ohms.

A-04
A-05

A-06

A-07
A-08

A-09

A-10

17-98 99 OWL,

IT -989 999,
ITT -981, . 999

WIT -98V 999

26w,

TO BROADEN RANGE OF VERT HOLD CON-
TROL C-601 (.002) changed to .001 mf.

Chassis receptacle (S -1)r ewir ed.

FILAMENT REWIRING: Filament of V-17 (Vert
Output) connected directly to filament trans-
former to prevent line losses.
RELIABILITY CHANGE: V-11 cathode resistor,
R-523 (12 ohms, 1/2 watt) changed to 12 ohms
1 watt.

PHASEDETECTOR CHANGE: V-9 (6AL5 phase
detector) replaced with E-501 (selenium recti-
fier phase detector). See figure.
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MOTOROLA
Chassis RTS-544, -Y, used in various models listed below, are similar
to TS -544, -Y, covered in preceding section. Main changes are explained.

MODEL BREAKDOWN CHART

Model Type
TV

Chassis
VHF
Tuner

UHF
Tuner

21K98BA Console RTS-544 TT -108
Y21K98BA Console RTS-544Y TT -108Y TT -89

21K98MA Console RTS-544 TT -108 -
Y21K98MA Console RTS-544Y TT -108Y TT -89

21K98WA Console RTS-544 TT -108 -
Y2IK98WA Console RTS-544Y TT -108Y TT -89

21K100BA Console RTS-544 TT -108
21K100MA Console RTS-544 TT -108 -

21K101BA Console RTS-544 TT -108 _

Y21K101BA Console RTS-544Y TT-I08Y TT -89
21K101MA Console RTS-544 TT -108 _

YlIKIOIMA Console RTS-544Y TT -108Y TT -89
21K101WA Console RTS-544 TT -108

Y21K101WA Console RTS-544Y TT -108Y TT -89

21K102CWA Console RTS-544 TT -108 -

21K103BA Console RTS-544 TT -108
Y2IK103EiA Console RTS-544Y TT -108Y TT -89

2IK103CWA Console RTS-544 TT -108
Y21K103CWA Console RTS-544Y TT -108Y TT -89

21K103MA Console RTS-544 TT -108 -
Y21K103MA Console RTS-544Y TT -108Y TT -89

2IK103MCA Console RTS-544 TT -108 -
Y21K103MCA Console RTS-544Y TT -108Y TT -89

21T58BGA Table RTS-544 TT -108 -
Y21T58BGA Table RTS-544Y TT -108Y TT -89

21T58CHA Table RTS-544 TT -108 -
Y2IT58CHA Table RTS-544Y TT -108Y TT -89

21T58MGA Table RTS-544 TT -108 -
Y21T58MGA Table RTS-544Y TT -108Y TT -89

21T61B Table RTS-544 TT -108 -
Y2IT61B Table RTS-544Y TT -108Y TT -89

21T61M Table RTS-544 TT -108 -
Y21T61M Table RTS-544Y TT -108Y TT -89

21T61BA Table RTS-544 TT -108 -
Y21T61BA Table RTS-544Y TT -108Y TT -89

21T61MA Table RTS-544 TT -108 -
Y21T61MA Table RTS-544Y TT -108Y TT -89

NOTE: Suffix "A" indicates the addition of a stereophonic
receptacle to the cabinet rear cover.

STEREO RECEPT 0

JUMPER MUST BE IN
PLACE OR SPEAKER

THESE TERMINALS
ON UHF EOUIPPED W ILL NOT OPERATE
MODELS ONLY (SHORTING PLUG/

PRODUCTION CHANGES

Chassis
Coding Changes

B-00

B-01

C -00

No coding
change

STEREO RECEPTACLE ADDED: T-302 (audio
output transformer) changed for impedance match-
ing purposes. Speakers changed to 8 ohm im-
pedance; R-314 (82) added; stereo receptacle add-
ed to back cover.

CRYSTAL PROTECTION CIRCUIT ADDED: C-128
(.005 mf) and R-125 (68K) placed in parallel and
added between pin #2 of V6 (1213Y7A) and junction
of R -I18 (3.9K), R-117 (47K) and L-107.

MODULES ADDED TO HORIZONTAL AND VER-
TICAL SWEEP CIRCUITS: Two modules, E-503
andE-601 are added replacing the following com-
ponents: a) E-503 (horizontal module -Part No.
51C749191) replaces C-502 through C-507 also
R-502, R-504 and R-506 through R-509; b) E -60I
(vertical module - Part No. 51C749219) replaces
C-601 through C-606 also R-603, R-604, R-607
through R-611 and R-613.

TONE COMPENSATING CIRCUIT CHANGE:
E-301 (tone res-cap) removed; C -3I5 (.0022
mf) C-316 (220 mmf), C-317 (.0015 mf) and
R-315 (120,000) added. See illustration,

LOCATING NOTCH

U

4) (t)

o

0

8.241E0
22K

4) 0
18K

0

PARTIAL VIEW OF BACK COVER
(ILLUSTRATES STEREOPHONIC
RECEPTACLE AND JUMPER)

91-4

R311
1M

TONE

TONE COMPENSATING CIRCUIT

R119B
2M

VOLUME

0 55-653

1601 CONNECTIONS
(TOP VIEW)

PART NO. 51C749219

S1-3

51-5
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MOTOROLA
MODEL BREAKDOWN CHART

Model Type
TV

Chassis
VHF

Tuner
UHF

Tuner

17P3-1
Yl7P3-1

17P3-2
Y 17P3-2

17P3-3
Y 1 7P3-3

Portable
Portable
Portable
Portable
Portable
Portable

TS -427
TS -427Y
TS -427
TS -427Y
TS -427
TS -427Y

TT -100
TT -100Y
TT -100
TT -100Y
TT -100
TT -100Y

-
WTT -89

-
WTT -89

WTT -89

(Service material on the next six pages)
VHF CRAWL FINE TUNING PUSHBUTTON ON-CFF

SELECTOR VOLUME CONTROL

17P3 SERIES

1.6 AMP 6+ FOE

5L0-1110 IC TTPE

MOTOROLA 65AT44238

CONTRAST

VERTICAL HOLD

BRIGHTNESS

UHF STATION

SELECTOR
(UHF MODELS

ONLY)

-10R IZONTAL HOLD

FIGURE 1. TUBE LOCATIONS & FILAMENT WIRING

FOCUS ADJUSTMENT
HEATER(0voLTFOCUS

VOLTS)

GRID#2- -FOCUS

(+500 V) ADJ. STRAP

ADJUSTMENT OF SHUNTING STRAP

LOCATED ON PICTURE TUBE BASE

PROVIDES OPTIMUM FOCUSING.
TEMPORARILY CONNECT STRAP

BETWEEN PINS 6 AND 10, THEN

6 AND 1. LOCATE STRAP PERMA-
NENT LY IN POSITION PRODUCING

BEST OVERALL FOCUS.

0

001 (LZ2...0

11§
000

0

ID3 I20

s

OM Y120

5001 VM
NW

011 Cci3H1

STY IA
We

5§.

FIGURE 2. FOCUS STRAP ILLUSTRATION
TT -100Y TUNER SCHEMATIC
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MOTOROLA Chassis TS -427, Partial schematic

T

A

15o

LOCATING EAR33
L101 CONN
0302 VIEW)

1ST VIDEO IF
TEST RECEPT

L102

"f121,'

12

8

V3

DA
1S1 VIDEO IF

1 IV

LIED

ANY

LOCATING
RAN

4

3 2

T101 CONN
(BOT VIEW)

T101

5 130v 4 = 1

130V

C107
.001

3

V4

11/1
2ND VIDEO IF

VIDEO I F

V52 l 1 3C86

1102 CONN 3RD VIDEO IF
(Luc yin)

3RD VIDEO IF
TEST RECEPT

1102 0

30

CC

R102 IK

TO SI-I

5v 2

4.2

R111 2.2 p4
AAAr

41r^:

1

f

2

1103 CONN
(LW VIEW)

120V PP

C5.220

 - -

V7B
13T3BU8

1ST CLIPPER

8 250Y

R403 470K lr

SYNC

40V PP

_.1..H404(.02

13V

V68
103V PP

I/2 8CX8
2ND CLIPPER

23V N
R408 27K

13V

j111

12V PP

C3148

g

9V PP

9V PP

1 2 3  9
E501 CONN
LEAD VIn

50V PP

AW
R503 4.7M

SI
SERVICE

TEST RECEPT

1101112 AN

60812 OSC

IF NW
10V PP

VI3 V12

19AU4 12006

53

V5
3036

Va
3826

V3

3626

VIO
5625

YES

5A05 ecxs
V6

POWER SUPPLY
VS

5US

VIA VT

liCTP4 31,1118

7 2 4 3 4 3 4 3 4 3 4 3 4 5 4 5 12 1

8.

120V AC ONLY

3 3
it

E802 8803 20 C8D1 040,sof

L6A SB

C8L3 1231E

1801
ON -OFF SW

In VOL COAT)
R805 2.281

/ /
FRANE CHASSIS

VII

6CG7

V9

3026

5 4 4 3

13

E803 E801

C807)1.001

E8135+ E1106+

Y -Y

L802
49 SUS

L801

'BCE

5

R804 I2K
'ODD' ANY

251

O.

C810A__ C8I08 C810C
!SOME 100MF 10MF

86



VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

MOTOROLA Chassis TS -427, Service Instructions and Alignment
HORIZONTAL SIZE ADJUSTMENT

The horizontal size control consists of a piece of insu-
lated metallic foil around the picture tube neck, just under
the deflection yoke. To adjust Horizontal Size:

1. Loosen the yoke retainer clamp screw until the foil is
movable.

2. Adjust for proper amount of width by sliding foil forward
or backward; then, rotate slightly for minimum effect on
vertical size.

NOTE: Maximum width is obtained when the foil is out
of the yoke as far as possible.

3. Retighten yoke retainer clamp screw.

DEFLECTION YOKE ADJUSTMENT

If the deflection yoke is not correctly positioned rotation-
ally, the picture will be tilted. U the deflection yoke is not
tight against the flare of the picture tube, the picture may
be de -focused, have non-linear distortions and neck shadow.
To adjust the yoke; loosen the metal clamp, push the yoke
as far forward as possible, then rotate until the picture is
straight. Loosen clamp and push tight against rear of yoke;
tighten metal clamp.

VIDEO IF & MIXER ALIGNMENT

Pre -Alignment Information

1. Remove the deflection yoke plug from its socket.

2. Maintain 122 line volts with variac.

3. Short point (K) near oscillator tube (V2) to chassis.

CURVE 'A'
3RD IF RESPONSE

2 w 70 TO

PP
100%

41.25 MC

1 651'10

2-5V 75%

PP I_ --
42.25 MC

45.75 MC

L

39.75 MC

4010
60%

2-5V
PP

42.25 MC

10% DIP MAX

2 SLUGS:

CHASSIS 4.._ - T103
, 45.75 MC BOT TOWARD

CURVE 'BT - ..2-
TOP AWis.' FROM' \ -'_)

1ST & 2ND IF
CHASSIS

10% DIP MAX

CURVE 'C'
OVERALL RESPONSE

via?: "PI
41.25 MC 47.25 M

3RD

IF
ITP

T102

0

PICTURE CENTERING

Picture centering is accomplished magnetically by means
of the centering device located on the picture tube neck. Use
the following procedure:

1. Starting with the magnetic centering device arms to-
gether (for minimum field strength) and positioned in the
horizontal plane.
2. Separate the arms of the centering device to center the
picture vertically.
3. Adjust horizontal centering by rotating the magnetic cen-
tering device, as a unit, one way or the other. Readjust
vertical centering by slightly rotating the relative position
of the arms.

SILICON RECTIFIER REPLACEMENT

Silicon rectifiers 1N1082 (Motorola Part No. 481(745525)
must be replaced in pairs, as failure of one rectifier nor-
mally results in damage to the other. If 1N1082 rectifiers
are unavailable, use one 1N1084 (Motorola Part No. 48C743273
as a substitute for each pair of rectifiers, and complete the
circuit by shorting the adjoining rectifier holder with a piece
of wire.

ALIGNMENT

47K

VIDEO
DET TP

4. Apply negative lead of a 6V bias supply to pin #1 of the
Service Test Receptacle and the positive lead to pin #3.

5. Begin adjustment of cores so that they are coming from
a position outside of the coil and away from the chassis...
tune into the coil to obtain required response.

6. Set channel selector on channel #13 and connect an 1800
ohm 50 Watt voltage normalizing resistor from B++ to chas-
sis. (Use pins #5 and #3 of the Service Test Receptacle.

GE N

SYNC

BI

HORIZ
AFC

1800 OHMS 50 W

IF AGC

HORIZ --6V
OSC COIL

GND

8CX8
V6

O1

5U8

L109

SERVICE

TEST

RECEPT

MIXER
-

TEST

RECEPT

3BZ6
V3

60 TO

70%

5% TILT

BOT

1.101A IBOT

CURVE 'B'

(L.L302

001 MF

5A7:(yl15

(k,

SWEEP & MARKER

GENERATOR

44 MC AT 10 MC

°SWEEP WIDTHo
0

CHASSIS
- GROUND

TP = TEST POINT

FIGURE 5. VIDEO IF & SOUND ALIGNMENT

SCOPE
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

MOTOROLA Chassis TS -427, Alignment Procedure, Continued

VIDEO IF & MIXER ALIGNMENT PROCEDURE

STEP
SWEEP

GENERATOR INDICATOR ADJUST REMARKS

1. To 3rd IF TP thru Scope thru 47K T-103 (3rd IF) Maximum gain and marker positions (see
.001 mf capacitor. resistor to video curve A). Both slugs may be reached
Set to 44 Mc with det TP from bottom side of T-103 "can".
10 Mc sweep width

2. To 1st IF TP thru
. 001 mf capacitor.

I/ T-102 (2nd IF) Maximum gain and 45.75 Mc marker
position (see curve B).

Set to 44 Mc with
10 Mc sweep width

3. " T -I01 (1st IF) Maximum gain and 42.25 Mc marker
position. If curve is tilted, readjust
T-103 (3rd IF) (see curve B).

4. To mixer test recept
thru .001 mf capacitor.

L-16 Adjust until its effect is out of the IF
bandpass.

Set to 44 Mc with 10 Mc
sweep width

the following adjustments:

6. Same as step #4 Same as step#1 L-102 41.25 Mc trap dip (see curve C).

7. L -101A (bot) 47.25 Mc trap dip (see curve C).

8. L -101B (top) 39.75 Mc trap dip (see curve C).

9. Replace bias battery

10. L-16 & L-103 Closest approach to that of curve C.

NOTE: Repeat any portion of the above procedure until the proper overall curve "C" is obtained.

SOUND ALIGNMENT
(Station Signal Method)

The sound system used in the TS -427 receiver consists
of an audio IF amplifier stage, a quadrature grid detector
and an output stage. Since this type of sound system is ex-
tremely sensitive, relatively small input signal voltage will
cause grid current to flow in both the IF amplifier and the
detector stages. Grid current through the tuned coils will
load them down making the adjustment extremely broad and
alignment impossible. For this reason, it is necessary to

uses very weak signal when aligning the driver and the de-
tector input coils. Actually, the signal should be well down
into the noise level for proper tuning action.

Preliminary Steps

1. Tune in a strong TV station.
2. Adjust all controls for normal picture and sound.
3. Refer to Video IF & Mixer Alignment Detail for coil and
test point locations (Figure 5).

SOUND ALIGNMENT PROCEDURE

STEP STATION INDICATOR ADJUST REMARKS

1. Strong signal VTVM to quad det test
point pin #4 of quad
coil (see base detail
on schematic. This
point is jct. of R-308

L-302 Maximum deflection (coarse adj.). Of two possible
maximum tuning points, use that giving the largest
voltage reading (DC).

(82K) & R-309 (560K)

2. Listening test Maximum sound with minimum distortion (fine adj.)

3. Weak signal* T-301(bot slug) Maximum sound with minimum distortion (maintain
hiss level)

4. T-301(top slug) Maximum sound (maximum sensitivity)

5. L-301 Maximum sound with minimum distortion
If sound is not clear at this point, repeat the above procedure as necessary.

*NOTE: The signal must be weakened considerably either by disconnecting one side of the antenna lead, or connecting low
value resistors across the antenna terminals until a pronounced hiss appears in the sound. This hiss level must
be maintained for proper alignment.

4.5 MC TRAP ADJUSTMENT

1. Carefully tune receiver to local station and advance con-
trast control.

2. Adjust local oscillator (with fine tuning control) to bring
the 4.5 Mc interference strongly into the picture.

3. ADJUST...sound trap (L-109) to find the two points of
adjustment at which the sound beat is just noticeable onthe
picture tube screen. Rotate the core toward center of the
two points. Use minimum amount of inductance (core out
of coil) that will result in no apparent beat interference.
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MOTOROLA
CHASSIS PTS-546 and PTS-546Y

MODEL BREAKDOWN CHART

Model Cabinet Chassis VHF Tuner UHF Tuner

21P1B
Y21P1B
21P1BR
Y21P1BR
21P1GY
Y21PIGY

Portable
Portable
Portable
POrtable
Portable
Portable

PTS-546
PTS-546Y
PTS-546
PTS-546Y
PTS-546
PTS-546Y

TT -110
TT -110Y
TT -110
TT -110Y
TT -110
TT -110Y

-
VT T -89-
VT T -89-
VT T -89

PICTURE CENTERING

Picture centering is accomplished magnetically by means
of the centering device located on rear of yoke cover. Use
the following procedure:

1. Start with the magnetic centering device arms together
(for minimum field strength) and positioned in the horizontal
plane.

2. Separate the arms of the centering device to center the
picture vertically. Keep arms as close together as possible
commensurate with proper centering; excessive separation
may result in de -focusing.

3. Adjust horizontal centering by rotating the magnetic cen-
tering device, as a unit, one way or the other. Readjust
vertical centering by slightly rotating the relative position
of the arms.

DIAL LIGHT, NEON

0 BULB N.E4X-51
* 651(746835

1ST IF SCREEN --,.. 3RD IF GRID
TEST RECEPT - TEST RECEPTor 1ST IF SCREEN_Ar VIDEO DET

4.-TE T POINT (G. VIDEO DET TEST RECEPT
PLUG-IN
XTAL *
461(74 7380

(Material on the next 11 pages)

FUSE REPLACEMENT GUIDE

Fuse Type & Rating Purpose Location

E-804 1-3/4 amp
slo-blo
LC type

B++ system Top of chassis
near vert output
tube.
To remove, push
down & rotate
until fuse DODS UD

DEFLECTION YOKE COMPONENTS

Temperature compensating resistor for stabilization of

vertical size
To maintain constant vertical size during warm up, a

temperature compensating resistor (R-703) is incorporated
in series with the vertical winding. This resistor is located
on the yoke itself. A defect in the temperature compensat-
ing resistor could result in loss of vertical sweep, poor
vertical linearity or reduction in vertical size of the raster
and picture.

Pincushion magnets
Pincushion magnets, in botii the vertical and horizontal

planes, are provided as part of the yoke. The magnets are
glued into pockets provided in the yoke flare and under nor-
mal operating circumstances require no service or adjust-
ment. If it should be necessary to replace a magnet, polar-
ize magnet in same direction as other three magnets.

SERVICE NOTES:

USE ONLY MOTOROLA BRANDED 21EX6 AND
6CG7 TUBES AS REPLACEMENT.

FOCUS ADJUSTMENT: PLUG PICTURE TUBE BLUE

LEAD TO B++, BOOTSTRAP OR GROUND FOR BEST FOCUS.

PLUGS LOCATED ABOVE VERTICAL SIZE CONTROL.

BZ6
1ST IF 2ND IF

FIL
POINT

BZ
3RD F

4851-3/4 AMP 54 FUSE 12BYTA AGC NOISE GATESLO-BLO LC TYPE VIDEO A P a 1ST CLIP ER65K 746971 *

UD 10 IF

21DAP4
PICTURE

TUBE BLU FOCUS LEAD
TO FOCUS ADJUST

2011
(Ow

AUDIO DET

:Y4 r . SENTRY
TUBE

5

PLUG-IN
SILICON
RECTIFIER

48C74327 3
OR EQUIV

9EF6/TEY6 2ND CLIPPER
VERT OUTPUT a VER OSC

B++ GND BOOTSTRAP

AC SWITCH r -V1 -1°( -R -FOCUS ADJ

HORIZ OSC
DEFL YOKE

RECEPT

/ HORIZ 49,I
HORIZ HASE DET OSC
*48B742698 COIL

I * MOTOROLA PART NO.

SPKR CONN

AUDIO
OUTPUT 3

9AU4 CIA
MPE

21EX6
ORIZ AM

3A3/ 44A01
RE"

4-41INPTOEVREOcK1 0 0 HORIZ AFC
IF AGC HORIZ OSC COIL

ND 0 HORIZ
VERT SIZE VERT LIN B++ HORIZ HOLD SIZE

FIGURE 1. TUBE LOCATION, FUSE GUIDE, FOCUS INFORMATION & FILAMENT WIRING,
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MOTOROLA Chassis PTS-546, -Y, Service Information, Continued
HORIZONTAL OSCILLATOR ADJUSTMENT

The HORIZONTAL HOLD should have a sync range of
approximately 30 degrees. If the control is too critical,
adjust as follows:

1. Set all controls for a normal picture.

2. Using a piece of wire, short SERVICE TEST RECEP-
TACLE pin#4 labeled "HORIZ AFC" to ground. See Figure
2 for test point pins.

3. Connect a .1 mfd 400 volt capacitor in parallel with the
HORIZONTAL OSCILLATOR COIL (L-501). Use pins #2
and #3 of the SERVICE TEST RECEPTACLE.

4. Adjust the HORIZONTAL HOLD control to the point
where the picture almost remains stationary... as far as
horizontal sync is concerned. Picture must be in vertical
sync during this adjustment.

5. Remove the .1 mfd capacitor shunting the HORIZ COIL
and without turning the HORIZONTAL HOLD control, adjust
the HORIZ COIL slug to the center of the range in which the
picture almost remains in sync horizontally. The coil ad-
justment slug is located just to the left of the high voltage
cage (receiver viewed from rear).

6. Remove the wire shorting the HORIZ AFC to ground and
adjust the HORIZONTAL HOLD control so that no fold -over
appears on either side of the raster.

IF AGC 2 HORIZ OSC COIL

5 13+,

HORIZ AFC G/ID

FIGURE 2.

N

sres\,
TWO SCREWS

ONE ON EACH S IDE

BEZEL

N

START RESTRINGING WITH LARGE Uhe l'ULLLY

IN MAX COUNTERCLOCKWISE POSITION (AS
VIEWED FROM FRONT OF TUNER).

4-1/2 TURNS

CORD CLAMP

ON PULLEY

2-1(2 TURNS

FIGURE 3. UHF TUNER DRIVE STRINGING.

SERVICING THE VHF TUNER

The tuner has been provided with removable wafers for
the tuning sections, to facilitate checking of the component
parts as well as provide a simple method of replacement
should one of the tuned sections be damaged.

SERVICING THE TS -546 PORTABLE RECEIVER

In addition to the service teat receptable, numerous in-
dividual test points are provided on the chassis. All tubes
are accessible from the top of the chassis and a comprehen-
sive check of the receiver can be made by removal of the
rear cover only.

If it is necessary to get to the under side of the chassis,
the most practical method is to remove the cabinet wrap
around. This method is usually easier and provides a com-
pletely exposed chassis without the disadvantages of a sep-
arate chassis, tuner and picture tube with their connecting
wiring.

TO REMOVE THE CABINET

Follow the dismantling steps shown in Figure 2A. Upon
completion of these steps, position the receiver with the
picture screen down using a protective pad to eliminate
scratching of the screen. Then lift the cabinet (wrap -around)
up and off of the chassis and bezel.

To replace cabinet wrap -around, follow the dismantling
steps in reverse order.
NOTE: Do not tighten grounding rod or other assembly

parts to the extent of damage to the fiberglass
STEP 5 cabinet.
KNOBS

lialp

STEP 7

1. ---SCREW

1.1-1/2
JTURNS

2-1(2
TURNS

STEP 9\
(2) BUMPERS ,

STEP 6

HOOD &

SPKR LEADS

S10,4
WEDGE

CLAMPS

STEP 10
CABINET

N

STEP 2
REAR COVER

.8 SCREWS

544

FIGURE 2A.

CABINET REMOVAL.
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MOTOROLA Chassis

SERVICING THE IF SECTION

PTS-546, -Y, Alignment Information
ALIGNMENT

Before alignment of the video IF section is attempted, it
is advisable to thoroughly check the system. 11 alignment is
started on an IF section in which a faulty component exists,
successful alignment will probably be impossible and the
entire procedure will have to be repeated when the real
cause of the trouble is corrected. Preliminary tests of the
system should include voltage and resistance measurements,
routine checks for bad soldering connections, and visual
inspection of the circuits for overheated components as well
as for obvious wiring defects.

VIDEO IF & MIXER ALIGNMENT

Pre -Alignment Steps

1. Maintain line voltage at 120 with variac.

2. Remove the deflection yoke plug to eliminate RF inter-
ference radiation.

3. Disable oscillator by shorting point "N" located near
VIDEO IF & MISER

oscillator tube V -Z, to chassis.

4. Apply the negative lead of a 6 volt bias supply to pin #1
(IF AGC) of theSERVICE TEST RECEPTACLE and the pos-
itive lead to pin #3 (chassis ground).

5. All coil slug tuning positions, in relation to chassis, are
given in the procedure chart and in the separate detail of
fig. 7.

6. Set channel selector on channel #13 and connect a 1500
ohm 50W voltage normalizing resistor from B++ to chassis
(use pins #5 (B++) and #3 (ground) of the SERVICE TEST
RECEPTACLE.

7. Set the contrast control at minimum (maximum resistance).

8. Maintain 2 to 5 volts peak -to -peak at the diode load (Det
TP) except when specific values are given in the procedure
chart.

9. Refer to Video IF & Mixer Alignment Detail for compon-
ent and test point locations (Figure 6).

ALIGNMENT PROCEDURE

STEP
SWEEP GEN
AND MARKER INDICATOR ADJUST ADJUST FOR AND/OR REMARKS

1. To 3rd -IF -grid test- Scope thru a 47K ohm Both slugs of 3rd IF Equal peaks and 45.75 Mc marker as
recept thru a .001 mf resistor to Video Det coil (T-103) as shown on curve #1.
capacitor. Set sweep
approx. to 44Mc:
markers as required.

test recept Note: Slug at crystal end can be reached
by inserting tool through unobstruct-
ed slug.

Tune both slugs near the ends of their re-
spective coils. See detail for slug position.

To mixer grid thru Scope connection Note: temporary removal of bias or in -
a. .001 mf capacitor.

(Use opening adjacent
to mixer, point "N").

same as step #1 creased generator input may be re -
quired to see traps.

Set sweep to approx 44 a. Both 47.25 Mc a. Minimum response (tune slugs at end of
a. Set marker to 47.25 traps (L-101 I. L-104) coils away from chassis).
Mc b. 41. 25 trap b. Minimum response (tune slugs at end of
b. Set marker to 41.25 (L -102B) coil toward chassis).
Mc c. 39.75 trap c. Minimum response (tune slugs at end of
c. Set marker to 39.75 (L-103) coil away from chassis).
Mc See curve #2 for above responses

3. Generator connection
same as step #2, ex-

Scope to "1st IF
screen test recept

Mixer trans ,
located on tuner

Tune both T-1 &L -102A for curve shown in
curve #3. The pri affects the center peak

cept set output for or test point." Pin (T-1) and the sec affects the two outside peaks.
3V P -P on scope. #6 of tube.

1st IF grid coil If a suck -out (trap effect) occurs, detune
(L -102A) slug located
away from chassis.

1st IF transformer (T-101) to remove.

Tune both coil slugs at end of coil away
from chassis

4. Gen connection same Scope thru a 47K ohm 1st IF trans (T-101) Proper 42.25 Mc marker placement (tune
as step #2. Reset for resistor to Video Det slug at end of coil toward chassis)
2-5V P -P on scope test recept. 2nd IF trans (T-102)

Proper 45.75 Mc marker placement (tune
slug at end of coil toward chassis). See
curve #4.

5. Same as step #4 Same as step #4 If a tilt occurs, readjust the mixer pri
coil (T-1 on tuner) and if necessary touch-up
the 1st and 2nd IF trans (T-101 & T-102) for
response shown in curve #4.

SOUND ALIGNMENT
(Station Signal Method)

The sound system used in the TS -546 receiver consists
of an audio IF amplifier stage, a quadrature grid detector
and an output stage. Since this type of sound system is ex-
tremely sensitive, relatively small input signal voltage will
cause grid current to flow in both the IF amplifier and the
detector stages. Grid current through the tuned coils will
load them down making the adjustment extremely broad and
alignment impossible. For this reason, it is necessary to
use a very weak signal when aligning the driver and the de-

tector input coils. Actually, the signal should be well down
into the noise level for proper tuning action.

Preliminary Steps

1. Tune in a strong TV station.

2. Adjust all controls for normal picture and sound.

3. Refer to Video IF & Mixer Alignment Detail for coil and
test point locations (Figure 6).
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MOTOROLA Chassis PTS-546, -Y, Alignment Information, Continued
SOUND ALIGNMENT PROCEDURE

STEP STATION INDICATOR ADJUST REMARKS

1. Strong signal VTVM to jet, of R-309 L-303 Maximum deflection (coarse adj.). Of two possible maxi-
(82K) and R-310 (560K)
located on L.-303 (under
chassis).

(quad coil) mum tuning points, use that giving the largest voltage
reading.

2. Listening test Maximum sound with minimum distortion (fine adj.).

3. Weak signal* T-301
(interstage)

Maximum sound with minimum distortion (maintain
hiss level). Do not change pre-set core at top end of
"can". **

4. L-302
(take -off)

If sound is not clear at this point, repeat the above procedure as necessary.

*The signal must be weakened considerably either by disconnecting one side of the antenna lead, or connecting low
value resistors across the antenna terminals until a pronounced hiss appears in the sound. The hiss level must be
maintained for proper alignment.

**The purpose of the top pre-set core is to enahle the adjustable core to make the tuning range required while reducing
the physical length. If the pre-set core should be misadjusted by previous service work, merely re -set near top end
of coil and tune for maximum.

4.5 MC TRAP ADJUSTMENT

1. Carefullytune receiver to local station and advance con-
trast control.
2. Adjust local oscillator (with fine tuning control) to bring
4.5 Mc interference strongly into the picture.
3. ADJUST... sound trap (L-110) to find the two points of
adjustment at which the sound beat is just noticeable on the
picture tube screen. Rotate the core toward center of the
two points. Use minimum amount of inductance (core out
of coil) that will result in no apparent beat interference.
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MC MC
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MOTOROLA Chassis PTS-546, -Y, Service Information, Continued
SERVICE AID CHART

Be certain that all applicable remedies of each section
have been applied before continuing to the next column.

Before any adjustments... even the most minor repairs
...are attempted, it is recommended that you examine the
television scr een very carefully, as it supplies an abundance
of visible information. After viewing the screen, determine
the possible source of trouble and proceed with the necessary
adjustments. and repairs as outlined in the chart. Return
the controls to their original position, if making the adjust-
ments or moving the controls does not rectify the trouble.

It is common knowledge that tube failures account for a
majority of the TV troubles and that these failures can be
corrected by changing the defective tubes. However, it is
not necessary to remove and test all the tubes when the set
is inoperative. It is recommended that you localize the
trouble with the aid of the chart and remove only the tubes
listed under the "Tubes" column in the chart. Always return
removed tubes into the exact tube socket from which they
were removed, even though there are many identical tubes
(tubes having identical numbers).

LINE VOLTAGE VARIATIONS

Low -line -voltages could create any or all of the following
conditions: 1. Decrease it:Horizontal and/or Vertical Size:
2. No Picture or Intermittent Picture: 3. Dark Screen:
4. Weak and/or Hazy Picture: 5. Weak and/or Distorted
Sound. These operating difficulties are usually temporary
and are rectified when normal operating voltages are supplied,

High -line -voltages, however, create a more serious
problem as tubes and components may be damaged perman-
ently during these peak periods.

FILAMENT WIRING

The filaments in the TS -546 chassis are wired in series.
Series wired receivers have all the tube filaments placed in
series with one another and this string is then wired across
the AC line. A surge resistor is also wired in series with
the AC line and the first tube in the filament string. This
special resistor prevents damage to the tubes during the in-
itial voltage surge. In the series filament string one defec-
tive tube filament "breaks" the electrical circuit causing
the entire string to become inoperative; none of the tubes
will "lite-up" when one tube becomes defective.

SYMPTOMS ICONTROLS

I. INOPERATIVE RECEIVER

SET DEAD (tubes
not lighting)

SET DEAD (no
sound or picture
but tubes are lit)

NO RASTER OR
LOW BRIGHTNESS
(sound normal)

NORMAL RASTER
(no picture -no
sound) visible
black and white
specs (snow)

ON -OFF switch

Volume
Brightness

Brightness

Channel selector

11. DEFECTIVE SIZE

SMALL VERT SIZE

(Thin horiz white
line) : poor vert
lin

SMALL HORIZ
SIZE

SMALL SIZE -
HORIZ & VERT

Vert size.
Vert Lin.

(Caution -Bright-
ness must be
decreased to pre-
vent permanent
damage to the CRT)

Horiz size

Vert size

CHECK or ADJUST

Is set plugged in?
Check AC line cord
and plug. Is AC
line voltage avail-
able at outlet (check
with lamp). Is back
cover interlock in
place?

Ion trap

Try "tuning in"
another channel.
Check antenna &
lead-in. Check
connections at
antenna terminals.

Picture centering

Horiz size control
Check AC line
voltage

TUBES

Check the filaments
of each tube - as the
failure of one tube
heater in a series
filament string will
cause the whole
string to become
inoperative.

Horiz Osc
Horiz Output
HV Rectifier
Damper
Picture tube

RF Amp
Mixer-Osc
1st, 2nd & 3rd IF
Amp. AGC

Vert Osc
Vert output

Horiz osc
Horiz output
Damper

Horiz output
Vert output
Damper

MISCELLANEOUS CHECKS

Isolate defective filament by
using appropriate Test Points.
Tube Sentry. Filament
dropping resistor. On -Off
Switch.

B++ Fuse (1. 75 amp).
Dropping Resistor. Silicon
Rectifiers. Electrolytics.
Filter choke. B++ voltages.
Tube sentry.

Second anode voltage.
Voltage at Hi Voltage Rect.
Bootstrap voltage. Drive
voltage at Horiz Amp.
Voltages & waveforms at
Horiz Osc & Horiz Output.
Solder connections at base
of CRT, Horiz Output transf.
Deflection yoke. B++ voltages.

Components and voltages in
the following circuits. RF
Amp, osc-mixer, IF amp,
AGC, B+ & B++. Oscillator
coil not timed. Crystal
diode (detector)

Voltages in Vert Osc & Vert
output circuits. Bootstrap
voltage. Vertical output
transformer. Deflection yoke.

Second anode voltage. Bootstrap volt-
age. Drive voltage. B++ voltage.
Horizontal output transformer.
Deflection yoke.

Power supply voltages. Low AC line
voltage.
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MOTOROLA

SERVICE AID CHART (Cont'd)
SYMPTOMS I CONTROLS

111. LOSS OF SYNCHRONIZATION

POOR HORIZON,.
TAL "LOCK -IN"
(diagonal black &
white bars or
picture rolls from
side to side)

POOR VERTICAL
"LOCK -IN"
(picture rolls
up or down)

POOR HORIZON-
TAL & VERTICAL
"LOCK -IN"

Horiz hold

Vert hold
Vert size
Vert lin

Horiz hold
Vert hold

IV. POOR PICTURE QUALITY

WEAK PICTURE
(picture appears
gray and may have
thin horizontal
diagonal lines)
sound normal

EXCESSIVE
CONTRAST

NEGATIVE PIC-
TURE (picture
has "silldsh
appearance" as
brightness is
advanced).

WIDE HORIZON-
TAL BAR OR
GRADUATION
IN SHADING -
VERTICALLY
(set may have
poor vertical
sync).

PICTURE TOO
DARK (size may
increase with
loss of focus as
brightness is
advanced)

INTERFERENCE
IN PICTURE

MICROPHONICS
VISUAL &
AUDIBLE

LOSS OF PICTURE -
SOUND NORMAL
NORMAL RASTER

Contrast
Fine tuning

Contrast
(Control has
no effect on
picture)

Brightness
Contrast

Brightness

Fine tuning

Contrast

CHECK or ADJUST I TUBES

Horiz Osc Coil

Antenna & lead-in

Weak signal.
Antenna lead-in.

Check for proper
channel selector
setting. Check
antenna system.
If trouble appears
on only one or two
channels, the tuner
tubes are likely at
fault.

Antenna location
Antenna lead-in
location.
Check neighbor-
ing set for com-
parison or poss-
ible interference
source,

Binding knobs &
control shafts.
Lightly tap to locate
defective tube.

Phase Detector
(tube or selenium
rectifier) 1st &
2nd Clipper,
Horiz osc, AGC.

1st & 2nd Clipper
Vert Osc
Vert Output
AGC

1st & 2nd Clipper,
AGC

RF Amp
Mixer-Osc
1st, 2nd and 3rd
Video IF amp.
Video amp.
Picture Tube
Diode detector
(crystal)

AGC
Mixer-osc
RF amp
1st, 2nd & 3rd IF amp
Video amp
Picture tube

1st, 2nd & 3rd video
IF amp. Video amp.
Mixer -osc. Picture
tube, AGC.

RF amp
Mixer-osc
1st, 2nd & 3rd video
IF amp. Video amp.
Picture tube,

HV Rectifier
Picture tube
Horiz output

Horiz output
Video amp

Video amp

MISCELLANEOUS CHECKS

Bootstrap, B++, Clipper, Phase det,
Horiz Osc & AGC voltages & wave-
forms. Also refer to "WEAK
PICTURES",

Bootstrap, B++, Clipper, Vert Osc
& AGC voltages & waveforms. Inter-
ference, sync clipping at video amp.
Abnormal power supply ripple.
Insufficient bootstrap filtering.
Also refer to "WEAK PICTURE".

Bootstrap, B++, AGC and clipper
voltages. Sync clipping at video
detector. Also refer to "WEAK
PICTURE", POOR HORIZONTAL
"LOCK -IN" & POOR VERTICAL
"LOCK -IN".

B+, B++, AGC, RF Amp, Mixer-Osc
& video amp voltages & waveforms.
Crystal detector. Contrast control.

AGC voltage and circuit, Proper
pulse from horiz output to AGC tube.
Pulse coupling capacitor toAGCplate.
RF-AGC delay network. To check
AGC (IF) use service test recept on
back panel.

AGC voltage and circuit. Video
detector circuit. Leakage be-
tween primary & secondary of
video IF transformers. Video IF
amp circuits.

Heater -cathode short in any video
circuit. Excessive power supply
ripple (may have hum in audio).
Power supply filters. Selenium
rectifiers. Picture tube.

Brightness control. Ion trap out of
adjustment (ion trap not on all
models). Horizontal output or hi -
voltage stages. Check boost and
B+ -t voltages.

Improper adjustment of 40 Mc &
47.25 Mc trap. Improper IF
alignment. Open screen & decoup-
ling by-pass capacitors. Hi -voltage
arc -corona. Interference from
neighboring television receivers in
immediate vicinity.

Tap tubes - look & listen for micro -
phonic tube.

B+ & B++ voltages.
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71st 510 isg.MOTOROLA Chassis PTS-546, -Y
PRODUCTION CHANGES

Chassis
Coding Changes

A-00-1

A-01

A-02

A-03

A-04

TO PIN #5
OF 1501
1

TO C516

A-05

A-05-1

A-06

MONOPOLE

BEZEL

Same as A-02 production change.

TO IMPROVE VIDEO RESPONSE: L-109 (500
microhenries)changed to 180 microhenries; L-112
(500 microhenriis)changed to 400 microhenries.

TO MINIMIZE AUDIO REGENERATION: C-313
(30 mmf) changed to 18 mmf; C-307 (.22 mmf)
removed; C-301 (.0015 mf) changed to .001 mf;
C-306 (18 mmnrelocated; fixed iron core added
to L-303; L-303 changed.

TO REDUCE AUDIO DISTORTION AT CERTAIN
FINE TUNING SETTINGS: R-125 (15K) added
across secondary of T-102 (2nd IF Trans).

Reliability Change: C-514 (390 mmf, 2KV),
C-515 (390 mmf, 2KV) and R-521 (6.8K) replaced
with E-502 (Res Cap- 120 mmf, 2. 5KV/120 mmf,
2.5 KV/6800 20% 1/4W); C-517 (130 mmf, 5KV)
added between pins #4 and #6 of deflection yoke
socket. See drawing for res-cap connection,.

E502

2

3

J

YOKE RES-CAP CONNECTIONS (PROD CHANGE A-04)

L701 YOKE

HOR IZ

PICTURE SHADING CHANGE: Focus terminal
bootstrap lead moved from unfiltered end of
bootstrap (junction of R518, R517 & C512) to
filtered end of bootstrap (junction of R518-1 meg
& C-513-,1 mf); R -608(15K 20% 1/2W) changed
to 15K 10% 1/2W.

Same as Production Change A -06 -Tuning Range
change.

TO DECREASE AUDIO DISTORTION AT CERTAIN
FINE TUNING SETTINGS: Fine tuning range
decreased ontuner. Tuner changed to TT -110C.
TO INCREASE TUNING RANGE OF THIRD IF
TRANSFORMER: One turn is removed from
T-103 secondary.
HORIZONTAL SYNC STABILITY CHANGE:C-506
(150 mmf) changed to 100 mmf; R-512 (12K)
changed to 6800 ohms.

110ERCONN

TT -1011y FILAMENT SCHEMATIC

VI V2
SUlf

rig " 5 4 5

§ C815 '

2X81)3

1501 CONN

®o

e

51 Eld

100*0-11

(2_41
00B VIZ3

I

71st ola
®aii.k9,H.I

11

'C'211.'" I 11(75-11

TT -110Y TUNER SCHEMATIC
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MOTOROLA Chassis PTS-546, Part of Schematic Diagram
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WV

150MF 100MF
C809C
IOMF

C 809B
+
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MOTOROLA TELEVISION CRASS IS PTS -546A -00

--11
I 5

I 2

3 CONN
T VIEW)

1103

E101

1-14-1

1

1105

2

116 18

J

VIDEO DEE

TEST RECEPT

1107

5.61

4V PP
H

0113 2.260
'W

1,3

128Y7A

VIDEO AMP

1108

LIII

5.6K

160V PP

VIA
1/2-31308

AGC PP

, MY

R117 620K

C121 .1

MM.

R123 56K

-71

C201

9201
BRIGHT

1001

In& AIIMIIIMI

1

14 95V PP

V

ON CRT
SOCCET

Y L

7 2

3

5

n

R205 10K

1"
C 204 0 1

VI7
21DAP4

PICTURE TUBE

VOLTAGE DETERNIMED BY
FOCUS LEAD SETTING

FOCUS

T
'ADJUSTMENT

TERM

HORIZ SWEEP & H.V.
V9

6CG1

HORIZ OSC

50V PP

C5031(680

g

L50 1

A

r

+lC312C

I IC"

V10 VII
21E86 19AU4GTA

HOR 12 OUT DAMPER

5

=MI

1502

000

C601

1(°°2
C603

I ,

L

85V PP
V

V88
1/2-6C G7

VERT OSC

C 6051( . 01 5

T501

ea

R519 4.7
NM

VI2
3A3/144A0I

HV RECT

R520 220rlw

C701

100

BLL

R521 6.8K

I ORG

YOKE'

,L..
3.5 KV PP
iH

L701

VERT SWEEP

R607 22K C 6 1 0 (. 02

R601 Z"A
VERT HOLD

O

02

9611 214

VERT LIN

V16

9EF6 OR 7EY6

VERT OUT

22,

R613 33K
.r1Mt

80V PP
V

1.6KV PP

/V

2601

ED

4.

O 

190V PP
V

Ce

HOR 17

DEFL YOKE
33o TOTAL

VERT

DEFL YOKE
43. TOTAL
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MOTOROLA Chassis PTS-546, -Y, Service Information, Continued

1501 YOKE L501 V9 E501 V7 V8 1103 & V16 V6 C809

RECEPT 6CG7 3BU8 6CG7 E101 9EF6 OR 128Y 7A
7EY6

E805

SIL RECT

V12

3A3 OR

144A01

HI-PASS
F ILTER

VI

V10
Ltsus 4BC8

21EX6

Vii
19AU

C315

1302

AUDIO
OUTPUT

CRT

V15 V14 /VID DET V13 GND V5 3RD IF V4 I V3

5AQ5 R801 1303 3DT6 1301 TP 3C136 L302 STRAP 3BZ6 TP 1102 3826 LI04 T101 3BZ6

CHASSIS TS -546A-00 PARTS LOCATION.

VOLUME &
ON-OFF CONTRAST BRIGHTNESS

V2
5U8

FINE TUNING

CHANNEL

SELECTOR

C315 V10 R516 Vii V15 R119 R801 L303 V14 1301 W V13 1302 T103 V6 V5 1102 V4 1104 T101 V3 L101

YOKE SERVICE

V12 R515 RECEPT R507 1501 V9 TEST RECEPT V8 V16 R611 R803

CHASSIS TS -546A-00 PARTS LOCATION.

FUSE

R605 RECEPT C809

L102

R104

L103

R108

RI12

C807

R124

R805
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PACKARD BELL
MODELS 21T1, 21C1, 21C2, & 24C1

(CHASSIS 88-5)
PICTURE I -F ALIGNMENT:

1. Connect VTVM between point "B" and ground.

2. Connect signal generator to mixer grid in RF
tuner through the .001 mfd capacitor.* Connec-
tion may be made to exposed end of resistor
visible through hole in tuner chassis adjacent
to the 6CG8.

3. Set signal generator output so as to obtain 3 to
4 volts VTVM reading for the next five steps.

STEP
SIG GEN

FREQUENCY ADJUST FOR

4. 44.80 mc S-1
(on RF tuner)

MAXIMUM

5. 42.50 mc S-5 MAXIMUM

6. 45.00 mc S-6 MAXIMUM

7. 43.25 mc S-7 MAXIMUM

8. 44.00 mc S-8 MAXIMUM

REPEAT STEPS FOUR THROUGH EIGHT

9. Connect scope to point "B" through a 22,000
ohm isolating resistor. Connect VTVM to point
"A".

10. Connect sweep generator to antenna terminals
through the impedance matching network. (An-
tenna terminals 300 ohms balanced.)

11. Rotate tuner to channel 3, and set sweep gen-
erator to center frequency of channel (63 mc).
With a sweep width of 8 mc, adjust generator
output to develop about minus 4 volts of AGC
at point "A".

12. Adjust AGC control at rear of set so that voltages
at points "A" and "D" are the same. Then, if
necessary, readjust sweep generator output so
that AGC voltage is again four volts.

13. Disconnect signal generator from mixer grid and
connect between bottom of tuner shield and
ground connection of tuner I -F output cable.
Generator ground lead goes to tuner shield.

NOTE: When coupled to the VHF/UHF tuner, (see
footnote) replace 6AT8 shield and connect as
in step 13.

14. Adjust signal generator output to provide the
markers shown on the illustrated response curve.
Check position of markers one at a time. Some
slight touching -up of the I -F adjustments may be
needed to make the curve correspond to the
illustration.

'In models using VHF/UHF tuner 10609, lift the 6AT8 tube
shield and connect generator between shield and ground.

15. The adjustments have the following effects:
S-1 moves the 45.75 mc marker up or down the
curve (should be 50%).
S-5 controls tilt, or flatness of response, and
also affects the overall bandwidth.
S-6 controls the position of the 45.00 mc marker
(should be at a maximum of 97% response).
S-7 helps to establish band width on sound side
of curve.
S-8 affects tilt or flatness of response.

IMPORTANT: The 45.00 mc marker must not exceed
97% on channel three or picture may
smear on higher channels.

ALIGNMENT OF 4.5 MC TRAP:

1. Connect signal generator between point "B" and
ground.

2. Turn contrast control to maximum.
3. Connect RF probe of VTVM to point "C".
4. Set signal generator to 4.50 mc, with the output

at one volt or more.
5. Adjust trap, S-9, for minimum VTVM reading.

NOTE: If generator is not capable of one volt output,
trap may be adjusted by visual means. Observe the
picture and detune the signal to accentuate the 4.5
mc beat. Then adjust S-9 for minimum beat.

45.75 MC 50%

45.00 MC

97%
MAX

3-12%
41.25 MC

43.30 MC Response Curve
Chassis 88-5

SOUND I -F AND RATIO DETECTOR ALIGNMENT:

1. Connect signal generator between point "B" and
ground.

2. Connect VTVM between point "F" and ground.
3. With generator frequency at 4.50 mc, adjust S-2

and S-3 for MAXIMUM VTVM reading.
4. Connect VTVM between points "E" and "G".
5. Adjust ratio detector secondary, S-4, for zero be-

tween positive and negative peaks.
6. Repeat steps 2 thru 5.
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PACKARD BELL Chassis 88-5 Schematic Diagram
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PACKARD BELL Chassis 88-5 Schematic Diagram
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L-15

VT LIN S-5
HEIGHT

V-14 V-7 V-4

HEIGHT POINT "C" VT LIN

VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION
S-6

PACKARD BELL
Chassis 88-5

Models
21C1, 21C2,
21T1, 24C1.

BTNESS

VT HOLD

1-3

LIST OF ADJUSTMENTS:
FOCUS

S-1 I -F on RF tuner INTLK

S-2 Sound I -F, 4.50 mc
S-3 Ratio detector primary

FUSE
S-4 Ratio detector secondary
S-5 1st picture I -F
S-6 2nd picture I -F

S-7 3rd picture I -F V-16

S-8 4th picture I -F
S-9 Trap, 4.50 mc
S40 Horizontal hold

POINT "A"
POINT "G" S-4 POINT "B"

'144-1SPKR PLUG

HZ DRIVE

Chassis 88-5, Top View

S-1

POINT "D"

FOCUS

Chassis 88-5, Bottom View

PIX LOCK 104
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PHILCO
PHILCO TELEVISION 8L35 and 8L35U CHASSIS

Model No. Chassis Tuner Picture

F4221 8L35 (T -68C) 76-11450-5 21CQP4

UF4221 ...............8L35U (T -69G) 76-11547-5 21CQP4
F4221L 8L35 (T -68C) 76-11450-5 21CQP4

UF4221L ............8L35U (T -69G) 76-11547-5 21CQP4

F4222 ..... ..... 8L35 (T -68C) 76-11450.5 21CQP4
UF4222 8L35U (T -69G) 76-11547-5 21CQP4
F4222L 8L35 (T -68C) 76-11450-5 21CQP4

UF4222L 8L35U (T -68G) 76-11547.5 21CQP4

F4629 .....8L35 (T -88C) 76-11450-5 21CQP4
UF4629 8L35U (T -69G) 76-11547-5 21CQP4
F4629L ..8L35 (T -68C) 76-11450-5 2!CQP4
UF4629L 8L35U (T -69G) 76-11547-5 21CQP4
F4629W ..... ..... 8L35 (T -68C) 76-11450-5 21CQP4
UF4629W 8L35U (T -69G) 76-11547-5 21CQP4

RECEIVER SET-UP CONTROL LOCATIONS
1. Vertical Linearity - Adjust with a thin screwdriver through

the hollow brightness shaft.
2. Height - Adjust with a thin screwdriver through the hollow

vertical hold shaft.

through the hollow horizontal hold control shaft.
4. Width - Remove back. Width control is at lower left.
5. Fusible B+ resistor - Remove back. Resistor is a plug-in

at lower left corner of chassis.
6. Tubes - All tubes (except CRT) are accessible after re-

moving back. IG3GT, high voltage rectifier, is in cage.

CHASSIS REMOVAL

t. Remove knobs and cabinet back.

2. Disconnect speaker leads and remove pilot lamp socket
from mounting clip in front of control panel.

3. Remove 2 screws mounting range switch and 2 screws
mounting control panel to top cabinet block.

4. Remove top front trim strip by removing 3 screws.
5. Remove safety glass by tilting top forward and lifting out.
6. Remove screw from mask and lift out.

7. Remove 2 screws holding top chassis bracket to chassis.

8. Remove 2 screws mounting bottom chassis bracket to
bottom cabinet block.

9. Remove 4 nuts and washers mounting CRT frame to cabinet.

10. Remove chassis and CRT assembly from front.

NOTE: Exercise care to prevent damage to bottom trim strip
when removing chassis.

UHF CROSSOVER NETWORK

A UHF -VHF antenna crossover network is available for use
with the 8L35U chassis sets. This network should be ordered
through our Accessory Division by part no. 426-3034.

Reproduced through the courtesy of Philco Corp.
(Continued below and on the next 5 pages)

VERT.
012  OUT
103

1213fl rN3301112_

MEINN

VERT NOLO

VORIROLE RESISTER SETTINGS

FULL Cw
CONTRAST TULL CW
WRIGHT. Au, C31
WERT LIN FULL CCW

IGNT I/2 TURN Cro
WIPTN 1/2 TURN CW
J22 ROT 2/3 TURN CWMr. SWITCHMRIIN
MULL.
Wi.TACE oolEaSUFRWNTS
ME rmEE WITN NO SIGNAL ON
ANTENNA

L!I

Voltage -Resistance Readings - Top View

VIF DAMPER
CON, ROL

PANEL
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(3)

(4)
(5)

Inject 4.5 MC AM signal into L181) or use station signal.

VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

PHILCO Chassis 8L35 and 8L35U
VIDEO I -F ALIGNMENT

AM ALIGNMENT
CHANNEL SELECTOR: Set tuner to channel 4 position.
SIGNAL INJECTION: To tuner feed-thru, L2, in mixer grid

circuit.
BIAS: -4.5 volts to I -F A -G -C, L17D, on V.O.S. panel.
SCOPE: Connect to L18D on V.O.S. panel, video second de-

tector output.
OUTPUT LEVEL: Not to exceed 2.0 volts peak -to -peak during

pole and sweep alignment. Not less than .2 volts peak -to -
peak as null, during trap alignment, is approached.
Adjust tuner pole, T1A, for maximum at 47.4 MC. This is
a temporary setting for trap alignment.
Adjust trap VC3C for minimum at 41.25 MC. *
Adjust traps VC2C and VC4C for minimum at 47.4 MC. *
Repeat steps 2 and 3. Bias may be reduced as trap mini-
mum is approached.
Adjust tuner pole, T1A, for maximum at 45.0 MC.
Adjust VCIC and T2C for maximum at 42.7 MC.
Adjust T3C for maximum at 45.75 MC.
Adjust T1S for maximum at 43.85 MC.

(1)

(2)
(3)
(4)

(5)
(6)
(7)
(8)
* These traps are sharp. During adjustment, the generator

output frequency may change with generator attenuator
setting. This must be compensated for at the generator.

SWEEP ALIGNMENT
SIGNAL INJECTION: To antenna terminals through an an-

tenna matching network (generator to 300 ohms.)
CHANNEL SELECTOR, BIAS, SCOPE and OUTPUT LEVEL:

Same as above under AM alignment.
(I) Inject 65.75 MC, AM, 30% modulated signal, into antenna.

Adjust fine tuning control for minimum output. Do Not
Disturb fine tuning during balance of 1-F adjustments.

(2) Inject channel 4 sweep signal (69 MC with 6 MC sweep
width) into antenna. If necessary, adjust the following
poles to bring the curve within limits (See curve, figure 2).
a. Tuner I -F pole, T1, to set carrier level.
b. T16, 3rd V -I -F pole, to adjust curve tilt.
c. T26, 2nd V -I -F pole, and VC16, 1st grid pole, to adjust

42.7 MC (sound side) slope.
d. T36, 1st V -I -F pole, to adjust carrier level.

4.5 MC TRAP ALIGNMENT
(1)
(2) Connect 4.5 MC detector (see circuit, figure I) to LID

(pin 2 of CRT).
NOTE: Preliminary padding of 4.5 MC test detector -
Connect detector to an accurate source of 4.5 MC signal
and pad core of transformer for maximum DC output
voltage.
NOTE: When using generator, calibrate
with sound I -F developed from station sig
Connect 20,000 ohms/volt meter, set to 2.
detector output.
Turn contrast control fully clockwise (to
Adjust 4.5 MC trap (T2D) for minimum

I.2MMF

CI

INPUT

1N60 4.7K

RI

C3
.001
MFD

OUTPUT
TO

METER

by zero beating
nal.
5 volt range, to

maximum).
indication.

PART NUMBERS

CI

12
C3

RI

Ti
XTAI

30-1221-21

PART OF TI

30-1238-3
88-2418340
32-4449
34-8022-2

Figure I. 9.5 mc. Detector Tube

SOUND I -F ALIGNMENT
NOTE: The sound I -F alignment is based upon a properly
aligned video I -F strip.

1. With a weak station signal (antenna disconnected) tune
receiver for best possible picture. Do not readjust fine con-
trol during balance of procedure.

2. Set buzz control, VRID, to the center of its range.
3. With a strong signal (antenna connected) adjust the quad-

rature coil, T8D, for maximum sound. See Note 1 below.

4. With a weak signal (antenna disconnected) adjust the sound
take -off coil, T6D, and the sound interstage transformer,
T7D (both pri. and sec. cores), for maximum sound.

5. With a weak signal, back off on the contrast control. Ad-
just the buzz control, VRID, for minimum buzz and noise.
See Note 2 below.

6. Reset the contrast control. With a weak signal, touch-up
T6D (sound take -off) and T7D (sound interstage) for maxi-
mum. See Note 3 below.

7. With a strong signal (antenna connected) adjust the quad-
rature coil, T8D, for maximum sound. See Note 1 below.

NOTE 1: The quadrature coil, T8D, will peak at two points.
The correct peak is the first peak reached as the core
is backed out from the full in position. If this
coil is misadjusted weak and distorted output will
result and the other coils will not tune properly.
The buzz control, VRID, sets the operating point of
the 3BN6 midway between saturation and cut-off.
This enables the tube to provide proper limiting
action. If this control is misadjusted, excessive
buzz or noise will result.
Misadjustment of the sound take -off, T6D, and the
sound interstage, T7D, will cause either weak sound
or an excessively high noise level, or both.

TUNER OSCILLATOR ALIGNMENT
AM GENERATOR: Connect to receiver antenna -input termi-

nals (no matching network is required). Use 30% modu-
lated signal.

PRE-SET: Fine tuning control to middle of its range.
OSCILLOSCOPE: Connect to USD, video detector output,

on V.O.S. panel.
NOTE: This procedure uses the traps of the video I -F channel.
Proper oscillator adjustment is therefore dependent upon an
accurately aligned I -F strip.

NOTE 2:

NOTE 3:

STEP AM. GEN. FREQ. TUNER POSITION ADJUST FOR MIN.

1 209.75 mc Channel 13
2 203.75 mc Channel 12
3 197.75 mc Channel 11
4 191.75 mc Channel 10
5 185.75 mc Channel 9
6 179.75 mc Channel 8
7 173.75 mc Channel 7
8 81.75 mc Channel 6
9 75.75 mc Channel 5

10 65.75 mc Channel 4
11 59.75 mc Channel 3
12 53.75 mc Channel 2

C M.4 R.F.
IN M.C.

100

80

0
6

a_
4

4

W 20rc

71 70 89 68 67

T4
TC6
TC5
TC4
TC3
TC2
TC1
T9
T8
T7
T6
T5

42
M.

.7
43.85

M.C.

0

0

0
41 42 43

45.0
M.C.

45 .7.6

44 45 46

LE IN M.C. Figure 2. Overall R -F I -F Response Curve
47

HORIZONTAL OSCILLATOR ADJUSTMENT
Allow set to warm up. Tune in a picture.
1. Short out the horizontal ringing coil, T5D, by placing a

jumper across CI ID.
2. Set the horizontal hold control, VR2 shaft, to the center of

its range.
3. Adjust the horizontal hold centering control, VR2 screw-

driver adjustment, to set the oscillator to the correct hori-
zontal line frequency (to stop the picture; it will not be
stable).

4. Remove the shorting jumper from across CUD and adjust
the ringing coil (T5D) core for stable picture sync.
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PHILCO Chassis 8L35 and 8L35U Schematic Diagram
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VIDEO I.F. PANEL
NOTE: TO ALL SYMBOL NOS. ON THIS PANEL,

ADO THE SUFFIX 'C'.
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I VIDEO, OSC., SOUND PANEL

Schematic Diagram for Chassis 8L35 and 8L35U
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The IG3GT is electrically identical to the IB3GT.
Mechanically, however, the IG3GT is speCially de -
designed with a short bulb and must be used for
replacement.

108



VOLUME TV -15, MOST -OFTEN -NEEDED

Run 2. The V.O.S. panel was changed from a run
(white dot) to a run 2 (red dot).

VIDEO, OSC, SOUND PANEL
NOTE TO ALL SYMBOL NOS. ON THIS PANEL, ADD THE SUFFIX V.
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1959 TELEVISION SERVICING INFORMATION

PHILCO Chassis 8L35 and 8L35U
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NOTES: All capacitor values greater than I are in
MMF unless otherwise noted.
All capacitor values less than I are in
MFD unless otherwise noted.
All resistors are 1/2 watt, 10%, carbon
unless otherwise noted.
Arrow through control indicates clock-
wise rotation.
Voltages are DC from point shown to
chassis unless otherwise noted.
Voltages were read using a 20,000 ohms/
volt meter. Voltages were taken with no
signal. The receiver was adjusted for a
good quality picture; i.e., normal con-
trast, brightness, width, height, vertical
lin. and sound, picture in sync, then
removed sianal.

 Indicates a voltage dependent upon sig-
nal.

le Focus voltage optional for best focus.
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PHILCO Chassis 8L35 and 8L35U Service Information, Continued
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-
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VHF MODELS ONLY
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9H25 and 9H25U CHASSIS

Re
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L -K8

T2 455
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_L no 11.5
piatin CONTROL
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CO

T-71 Tuner Schematic, 9H25 Chassis

VIDEO
AM ALIGNMENT
CHANNEL SELECTOR: Set tuner to channel 4 position.
SIGNAL INJECTION: To tuner feed-thru, L2, in mixer grid

circuit.
BIAS: -8.0 volts to arm of contrast control, VR4-2.
SCOPE: Connect to LI IR on Video -Sound panel, video second

detector output.
OUTPUT LEVEL: Not to exceed 2.0 volts peak -to -peak during

pole and sweep alignment. Not less than .2 volts peak -to -
peak as null, during trap alignment, is approached.

(1) Adjust tuner pole, T2, for maximum at 47.25 MC. This
is a temporary setting for trap alignment.

(2) Adjust trap VC3Z for minimum at 41.25 MC. *
(3) Adjust traps VC2Z and VC4Z for minimum at 47.25 MC.*
(4) Repeat steps 2 and 3. Bias may be reduced as trap mini-

mum is approached.
(5) Adjust tuner pole, T2, for maximum at 45.0 MC.
(6) Adjust VC1Z and T2Z for maximum at 42.7 MC.
(7) Adjust T3Z for maximum at 45.75 MC.
(8) Adjust T1Z for maximum at 44.4 MC.
* These traps are sharp. During adjustment, the generator out-

put frequency may change with generator attenuator setting.
This must be compensated for at the generator.

SWEEP ALIGNMENT
SIGNAL INJECTION: To antenna terminals through an an-

tenna matching network (generator to 300 ohms.)
CHANNEL SELECTOR, BIAS, SCOPE and OUTPUT LEVEL:

Same as above under AM alignment.
Inject 65.75 MC, AM, 30% modulated signal, into antenna.
Adjust fine tuning control for minimum output. Do not
disturb fine tuning during balance of I -F adjustment.

(2) Inject channel 4 sweep signal (69 MC with 6 MC sweep
width) into antenna. If necessary, adjust the following
poles to bring the curve within limits. (See curve, fig-
ure 2).

a. Tuner I -F pole, T2, to set carrier level.
b. TIZ, 3rd V -I -F pole, to adjust curve tilt.
c. T2Z, 2nd V -I -F pole, and VC1Z, 1st grid pole, to

adjust 42.5 MC (sound side) slope.
d. T3Z, 1st V -I -F pole, to adjust carrier level.

(1)

I -F ALIGNMENT

4.5 MC TRAP ALIGNMENT
(1) Inject 4.5 MC AM signal into L 11R or use station signal.
(2) Connect 4.5 MC detector (see circuit, figure 1) to L4R

(pin 7 of CRT).
NOTE: Preliminary padding of 4.5 MC test detector -

Connect detector to an accurate source of 4.5 MC
signal and pad core of transformer for maximum
DC output voltage.

NOTE: When using generator, calibrate by zero beating
with sound I -F developed from station signal.

(3) Connect 20,000 ohms/volt meter, set to 2.5 volt range, to
detector output.

(4) Turn contrast control fully clockwise (to maximum).
(5) Adjust 4.5 MC trap. (T2R, top) for minimum

1.2Mr0 TI INS() 0.7K

indication.
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Figure I. 9.5 Inc. Detector Tube

SOUND I -F ALIGNMENT
NOTE: The sound I -F alignment is based upon a properly

aligned video I -F strip.
1. With a weak station signal (antenna disconnected) tune

receiver for the best possible picture. Do not readjust fine
tuning control during balance of procedure.

2. Set buzz control, VRIR, to the center of its range.
3. With a strong signal (antenna connected) adjust the quad-

rature coil, T1R, for maximum sound. See Note 1 Below.
4. With a weak signal (antenna disconnected) adjust the

sound take -off coil, T2R (bottom), and the sound inter -
stage transformer, T3R (both pri. and sec. cores), for maxi-
mum sound.

5. With a weak signal, back off on the contrast control. Ad-
just the buzz control, VRIR, for minimum buzz and noise.
See Note 2 Below.

6. Reset the contrast control. With a weak signal, touch-up
T2R (bottom) (sound take -off) and T3R (sound inter -
stage) for maximum. See Note 3 Below.

7. With a strong signal (antenna connected) adjust the quad-
rature coil, TIR, for maximum sound. See Note 1 Below.

NOTE 1: The quadrature coil, TIR, will peak at two points.
The correct peak is the first peak reached as the
core is backed out from the full in position. If this
coil is misadjusted, weak and distorted output will
result and the other coils will not tune properly.

NOTE 2: The buzz control, VRIR, sets the operating point of
the 4CS6 midway between saturation and cut-off.
This enables the tube to provide proper limiting
action. If this control is misadjusted excessive buzz
or noise will result.

NOTE 3: Misadjustment of the sound take -off, T2R (bottom),
and the sound interstage, T3R, will cause either
weak sound or an excessively high noise level, or
both.

CM 4 R F
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Figure 2. Overall R -F I -F Response Curve
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PHILCO Chassis 9H25 and 9H25U Schematic Diagram
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When replacing chassis after Servicing, care must be taken
to ensure that is is correctly remounted. See details under
"Chassis and CRT Removal". When chassis is remounted the
resistance between chassis and metal cabinet parts should mea-
sure not less than 100,000 ohms.

NOTES

All capacitor values greater than I are
in MMF unless otherwise noted.
All capacitor values less than I are in
MFD unless otherwise noted.
All resistors are 1/2 watt, 10%, carbon
unless otherwise noted.

Arrow through control indicates clock-
wise rotation.
Voltages are DC from point shown to
chassis unless otherwise noted.
Voltages were read using a 20,000 ohms/
volt meter. Voltages were taken with no
signal. The receiver was adjusted for a
good quality picture; i.e., normal con-
trast, brightness, width, height, vertical
lin. and sound, picture in sync, then
removed signal.

0 Focus voltage optional for best focuus.
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PHILCO Chassis 9H25 and 9H25U (Continued)
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0
HORIZONTAL OSCILLATOR

ADJUSTMENT
Allow set to warm up. Tune in a picture.

I. Short out the horizontal ringing coil, TIP, by placing a
jumper across terminals I and 3.

2. Set the horizontal hold control, VR2 shaft, to the center
of its range.

3. Adjust the horizontal hold centering control, VR2 screw
driver adjustment, to set the oscillator to the correct hori
zontal line frequency (to stop the picture; it will not he
stable). Bring picture into sync from high frequency side
(black bars sloping up to the left).

4. Remove the shorting jumper from across TIP and adjust
the ringing coil core for stable picture sync. Bring picture
into sync from high frequency side.

0

C.)

Er

RECEIVER SET-UP CONTROL LOCATIONS
I. Height - Adjust with a thin screwdriver through the hol-

low vertical hold shaft.
2. Horizontal Hold Centering - Adjust with a thin screw-

driver through the hollow horizontal hold shaft.
3. Vertical Linearity - Remove cabinet back (7 screws; 4 at

top and 3 at bottom). Control is located on deflection
panel.

4. Width Link - Remove cabinet back. A jumper across
deflection panel lugs L I4P to LISP is used when necessary.
These lugs are the two along the rear edge of the deflection
panel to the left of the 17l)(26A horizontal output tube.
Width is increased with jumper.

5. Fusible Resistor - Remove cabinet back. Resistor is
a plug-in unit at top right corner.

6. Tubes - All tubes (except CRT) are accessible after re-
moving back. IC,36T, high voltage rectifier, is in cage.
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LI

PHILCO Chassis 9H25 and 9H25U Service Material, Continued

G5 ci R6 C8 R12 I R7

Si L5 C12 R3
6AM8A R5

3RD I F

CHASSIS AND CRT REMOVAL
1. Remove back - 7 screws, four at top and three at bottom.
2. Remove front (safety window and bezel) - 5 screws, one

on each side and three at bottom. Free front front bottom
and then disengage from top.

3. Remove knobs.
4. Remove the five 5/16 in. drive screws from cabinet bottom.
5. Remove one 1/4 in. drive screw from right rear side and

two 1/4 in. drive screws from left rear side.
6. Remove two 1/4 in. drive screws from rear top bracket.

Tilt bracket and remove.
7. Remove five I/4 in. drive screws from front top.
8. Separate wrap -around cabinet from chassis and CRT asst'.

Caution: speaker leads are still connected.
9. Disconnect anode lead and CRT socket.

10. Remove four 1/4 in. drive screws from front that mounts
CRT bracket to chassis frame.

11. Remove CRT assembly from front. Caution: yoke leads
are still connected.

NOTE: CRT may be removed front front without removing
hack.

HOR. LIN.
MAGNET

RIGHT
PIN CUSHION

A MAGNET

VERT. CENT.
MAGNET

HOR. CENT
MAGNET

-I

C4 R4 T3
C5 G2

S2
R9 S3

YOKE CLAMP SCREW
I/4"HEX HEAD

G6
C9

L6 R8
R10 C10 C13 RI 1

X6

4DE6 4DE6
2ND I.F 1ST

VC2

X5 X7 X8
VC3 VC4

NOTE: To all symbol Nos. add suffix "Z"
(this panel only)

Base Layout of Video I -F Printed Wiring Panel

TERMINAL LUG IDENTIFICATION - I -F PANEL

LIZ Video output front video 2nd detector.
L2Z Filament input front I.5P of Deflection panel.
L37. Filament output to LI6R of Video -Sound panel.
L4Z 1-F input link from tuner.
1.5Z 140V B .

L6Z A.G.C.

G4Z Shield braid of I -F link.

,1
TOP PIN CUSHION

MAGNET AQUADAG
GND. SPRING

LEFT
PIN CUSHION

MAGNET

11111- INDICATES
NORTH POLE

BOTTOM
PIN CUSHION

MAGNET CRT Adjustments
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PHILCO Chassis 9H25 and 9H25U Service Material, Continued

SAWSA
VID.OUT
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rz 12A27A INTERSTAGE DISC.
D

SOUND

48TAKE-OFF

S I F B
SYNC SEPBase Layout of Video -Sound Printed Wiring Panel Note: To all symbol Nos. add suffix "R" (this panel only).(212N AP

TERMINAL LUG IDENTIFICATION - VIDEO -SOUND PANEL
L IR Lead from noise inverter grid coupling (C3R) to junc- L9R Filament lead to L4P of Sweep panel.

tion of RIO and WR2 (B5-9).
L lOR Lead to contrast control, VR4-3.

L2R Lead to video plate supply, RIO, at B5-8.
L11R Video input from 2nd detector, LIZ of V.I.F. panel.L3R

L4R
Lead to lug # 1 of VR4, the contrast control.
Video output to CRT cathode, pin 7. L I 2R Sync output to LIP of Sweep panel.

L5R Lead to arm of brightness control, VRI. L13R Shielded lead to top of volume control, VR4-6.
L6R 140V B -E lead. LIAR 26W B±.
L7R Red lead of A.O.T. and B to audio output screen. L15R Shielded lead from arm of volume control, VR4-5.
L8R Blue lead of A.O.T. to audio output plate. Ll6R Filament lead from L3Z of V.I.F. panel.

a

tl

2
a
2
S.

SC
2

0
a.

SE

a
0

-a

a
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1?11123tD
9L41 and

CONTROL LOCATIONS
1. Vertical Linearity - Control shaft located on rear chassis

flange. Accessible through hole in back.
2. Height-Adjust with a thin screwdriver through the hollow

vertical linearity control shaft.
3. Horizontal Hold Centering-Remove horizontal hold knob,

lowest of the three knobs on cabinet side. Adjust with a thin
screwdriver through hollow horizontal hold control shaft.

4. Width-Switch control located at rear just below vert. lin.
S7T

"CIR. I2AUTA
RINGING
COIL NOR. OSC.

R26 C28 C16 T4 R23

C17

L22

X3

L21

R27
S5T C18

L17 --=1

L16----:=11-1 -4 R21
C13

L13

L10

R7

L9

R
16

I-
-4 R8

L8 -=
-I R4 I.

X2

Rt5

C26

-I R2

C3 L6
Video -Oscillator -Sound Printed Wiring Panel

TERMINAL LUG IDENTIFICATION

G IT

LiT

L2T
L3T

L4T
L5T

L6T
L7T

L8T
L9T

LtoT

OUADRATURE
LOI

L25 N4 L24
CT3

C25

R10

C11
S T

L5 N3
6AW8A

VIDEO OUT.
El NOISE INVERT.

Ground terminal for shield braid of volume con-
trol cable.
Red lead of V.O.T. and white/black lead to yoke
socket.
Blue lead of V.O.T. to vertical output plate.
Yellow lead to VR2(3), vert. lin. control, from
vertical output cathode.
Orange lead to VR1(3), top of contrast control.
140V B -E; red lead to IF panel and red/white lead
to E1-3.
Brown lead from video cathode to C4A.
Orange lead from vertical osc. cathode to VR4(1),
vert. hold control.
Video input; one end of coil Xl.
IF AGC; yellow lead to L5S on video panel &
yellow lead to R9.
Tuner AGC; yellow lead to junction of R6 and
white tuner lead.

9L41 U CHASSIS

control. Accessible through hole in back. Slide to left (looking
at rear) to increase width.

5. Fringe-Normal Range Switch-Located top center of back.
Slide to left (looking at rear) for "Normal."

6. Fuse-Located on rear chassis flange just under width control.
Back must be removed. Push in and twist CCW to remove.
Use .7 amp., slow -blow, part number 27-018-1.

7. Centering Magnets-Remove back. Magnets are just to the
rear of the yoke shield. Rotate by the tabs.

6C6CS6
SOUND DISC.

C24 C22 I C21 R29 L23 C20 R32

3

() 5

2

C5 L4 T
44..5MMCa

T
SOUND0FrE-

LIIT
1.12T
L13T
Li4T
Lt5T
Lt6T
L17T
LIST
L t9T
L2oT

L21T
L22T

L23T
L24T

L25T

L3 L7 L2
S3T
6BY8
SOUND IF
8 TUNER
AGC DELAY

R
2

C15

28
=tr.'61

C19

C4-1_18
S4T
L15

SIT
6CS7

VERT. OSC.
a OUT.

C.-- L14

R22A

Retrace suppression; green lead of CRT cable.
Orange lead to arm of height control, VR2(5).
270V B+; red/white lead to L14T.
270V B+; bare strap to 83-4.
Filament input; brown lead.
Yellow lead to arm of brightness control, VR3(2).
Green lead to arm of contrast control, VR1(2).
Blue lead of A.O.T. to audio output plate.
Sound discriminator test point.
Green lead of audio cable; from arm of volume
control, VR I (6).
Video output; yellow lead of CRT cable.
De -coupled 8+ to hor. oscillator; red/white lead
to E1(2).
Sound disc. audio output; R8A to 83-10.
Horizontal oscillator output; green lead to pin 5

of 6DQ6A.
Shielded lead to hor. hold aux. control, VR5(4).
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PHILCO Chassis 9L41 and 9L41U Service Material, Continued

PM AST

VHF TuNER
USED IN G -LINE CHASSIS

9L41

HORIZONTAL OSCILLATOR ADJUSTMENT
Allow set to warm up. Tune in a picture.

coil, T4T, by placing a jumper
across C26T.

2. Set the horizontal hold control, VR5 shaft, to the center of
its range.

3. Adjust the horizontal hold centering control, VR5 screwdriver
adjustment, to set the oscillator to the correct horizontal line
frequency (to stop the picture; it will not be stable).

4. Remove the shorting jumper from across C26T and adjust the
ringing coil (T4T) core for stable picture sync.

VIDEO I -F ALIGNMENT

AM ALIGNMENT

CHANNEL SELECTOR -Set tuner to channel 4 position.
SIGNAL INJECTION -To mixer grid through T -L2.
BIAS- -5.0 volts to L9T. Connect 2:1 voltage divider from

L9T to ground. Feed from divider -2.5 volts to ILIOT.
SCOPE -Connect to video detector output, L8T on V.O.S.

panel.

OUTPUT LEVEL -Not greater than 2 volts peak to peak dur-
ing pole and sweep alignment; not less than 0.2 volts
peak to peak during trap alignment.

WARM UP -Allow equipment and chassis 15 minutes warm-up.
1. 45.75 mc Adjust TIA (tuner) for maximum.
2. 41.25 mc Adjust trap VC3S for minimum. Bias may be reduced

as minimum is approached.

2. Inject channel 4 sweep signal (69 mc, with 6 mc sweep width)
into antenna. If necessary, adjust the following cores to bring
the curve within limits (see Overall R -F - I -F Response Curve
Fig. 2). Do not change settings of VC2S, VC3S or VC4S.

3. Adjust 67.25 mc to fall at the 50% point with cores TIA
(tuner) and T3S.

4. Level curve with core TiS.
5. Position 70.50 mc slope with T2S and VC1S.

(3)

(4)
(5)

(1)

(2)

(3)

(4)

4.5 MC TRAP ALIGNMENT
Inject 4.5 MC AM signal into L8T or use station signal.
Connect 4.5 MC detector (see circuit, figure 1) to L21T
(pin 11 of CRT).
NOTE: Preliminary padding of 4.5 MC test detector -Con-
nect detector to an accurate source of 4.5 MC signal and pad
core of transformer for maximum DC output voltage.
NOTE: When using generator, calibrate by zero beating
with sound I -F developed from station signal.
Connect 20,000 ohms/volt meter, set to 2.5 volt range, to
detector output.
Turn contrast control fully clockwise (to maximum).
Adjust 4.5 MC trap (top core of T1T) for minimum indi-
cation.

474

OUTPUT
TO

METER

Figure I. 4.5 mc. Detector Tube

SOUND I -F ALIGNMENT

PART NUMBERS

CI 30-1221-21

02 PART OFT!

C3 30-1238-3
RI 24/478340
TI 32-4449
XTAL 34-6022-2

NOTE: The sound I -F alignment is based upon a properly
aligned video I -F strip.
With a weak station signal (antenna disconnected) tune
receiver for best possible picture. Do not readjust fine tuning
control during balance of procedure.

With a strong signal (antenna connected) adjust the quad-
rature coil, T3T, for maximum sound.

Connect a VTVM to the audio test point, L19T. Be sure
voltmeter probe contains an isolation resistor. (If it is re-
quired to add a probe isolating resistor, use a value of
10,000 ohms or more.) Using a weak station signal (antenna
disconnected), adjust the sound take -off coil (bottom core
of TIT) and the sound interstage transformer, T2T (both
pri. and sec. cores), for a maximum. The station signal
employed should not be too weak for this adjustment.

If any signs of intercarrier buzz or noise interference occur,
a VERY SLIGHT adjustment of T2T and/or the bottom core
of T1T may be made to minimize the noise. Neither core
should be adjusted more than 1/4 turn; if more adjustment
appears necessary, re -check the sound alignment.

R. F IN MC
I J

R $ $
I. .1 1

CD IES
(0

3. 47.40 mc Adjust traps VC2S and VC4S for minimum. Bias may
be reduced as minimum is approached. Repeat for accuracy.

4. 42.7 mc Adjust VC1S and T2S for maximum.
5. 45.0 mc Adjust T3S for maximum.
6. 44.4 mc Adjust TIS for maximum.
SWEEP ALIGNMENT

CHANNEL SELECTOR -Set tuner to channel 4 position.

100

80

60

40
_.1

SIGNAL INJECTION -To the antenna terminals through an
antenna matching network (generator to 300 ohm an-
tenna).

20

0 11 T 1

Bias, Scope and Output Level same as above for AM alignment.
1. 65.75 mc, AM, 30% modulated to antenna. Tune fine tuning

I. IN MC 8n 8 g 8 8 8 oo 0
(4 4 0 ousc)

.q4 crf
control for minimum output. Do not disturb fine tuning dur-
ing balance of video I -F sweep alignment. Remove signal. Figure 2. Overall R -F I -F Response Curve, Channel 4
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PHILCO Chassis 9L41 and 9L41U Schematic Diagram (Continued)
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION
PHILCO Chassis 9L41 and 9L41U Schematic Diagram (Continued)

+390V

XI
22

RG
.211

ST

RETRACE SUPPRESSION

9

330
R9

SIF

7

6 BY8
S3T TUNER

DELAY

80V

1.3V

cit
a .008

80--

C5
.0047

GMV

- =
1/2 6AW8A
N. I.
S2T

27V

22K

R5

GM(]/._

3

6CS6
SOUND DISC

SET

NTERSTAGE
T2 32-4745-2

DE __I
1 2

I

2.75V
.001 R29

Ci5

R22A

360
5%

12K

reC 2W

R23
I5K 1 NETWORK

I5K iscir 130-6031'
AA $

941 ftP 6c4TA 5 250V

3 170V
RI

20
2

W022

RIO
2.2K I W

5%

= 5.6K 270 o,X
7W 1.1.H
WRI 1.2.11.

LI9T
TEST POINT

r-

'.5.150 CPS

40 R32
820K

4.5 MC TRAP

SOUND TAKEOFF I

32-4688-6 ,
S2T 1/2 6AW8A g 9

VID AMP

C2 7

X2 .047
200V

8

R1 2v 6
>470K

R2
R70K

39
R4

00
82

47

MEG -=

5

AU D. OUT.

8 7
GMV

25

=C14
I MEG
R28

68
R35

C201470 R22
470K

7 OUAORATURE

lA
2

C24 = 13
GMV__ .15

R30 I -I"'"

GI

- .208
GMV

265V L14T

84
5

RI4
2.2 MEG

+ 14 OV0
5

L4T

ROA

CRT 21D0P4

12
FIL

.,...C5A FOCUS LINK -PLACE
4.7 BETWEEN PINS 6 810

OR 6 B 2 FOR BEST
FOCUS OR

fRED
DOT

BLUE=
18T SPEAKER

A.O.T.1N

2114

YEL

=GRN

RED

13+
270V

p. 4i#%

C6 GMV
0047

SYNC

55T
1/2 12BR7
SYNC SEP

i5OK
R25

R16

RI3

680K

8

180

75

R12 Ri5
1.2 MEG f8.2mEG

7.5 MEG
5%

R6 5%

2.2 MEG

CI GMV
= .008

.15
200V
- IF TUNER

L9T0 AGC AGC

L1OT

R3

LI3T0 1000
SWEEP OSC., SOUND

a VIDEO PANEL

6

^P

I -17T

16

 270 V

+390V

VIDEO

1001.LF

I2E°1-31

CI
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220 K

100K
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VR3

270K
10

C4A .0047 acra-r°3WWI
1/

swi

680K
R9 04-'-°FRINGE

SWITCH

Schematic Diagram for Chassis 9L41 and 9L41 U

NOTES: All capacitor values greater than 1 are in MMF unless otherwise noted.
All capacitor values less than 1 are in MFD unless otherwise noted.
All resistors are ,/2 watt, 10%, carbon unless otherwise noted.
Arrow through control indicates clockwise rotation.
Voltages are DC from point shown to chassis unless otherwise noted.
Voltages were read using a 20,000 ohms/volt meter. Voltages were taken with no
signal. The receiver was adjusted for a good quality picture; i.e., normal contrast,
brightness, width, height, vertical lin. and sound, picture in sync, then removed
signal.

* Focus voltage optional for best focus.
Coil resistances read with coil in circuit.

WAVEFORM PATTERNS

Awn% emu. eau

0%.

.41,mode

Composite video, 2nd detector output,
L8T (on V.O.S. panel), 4.0 volts in "Nor-
mal," 7.0 volts in "Fringe," 60 c.p.s.

os0

.0** I 0 1

Composite video, 2nd detector output,
L8T (on V.O.S. panel), 4.0 volts in "Nor-
mal," 7.0 volts in "Fringe," 15,750 c.p.s.

Composite video, noise inverter plate
(pin 3 of 6AW8A, S2T), 94 volts, 15,750

Composite video, sync separator grid
(pin 2 of 12HR7, S5T), 84 volts, 60 c.p.s.

Vertical output plate, pin 1 of 6CS7
(SIT); or panel lug L2T, 1800 volts, 60
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CIS

X5S

PHILCO Chassis 9L41 and 9L41U Service Material, Continued
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AM ALIGNMENT
CHANNEL SELECTOR: Set tuner to channel 4 position.
SIGNAL INJECTION: To tuner feed-thru, L2, in mixer grid

circuit.
BIAS: -4.5 volts to I -F A -G -C, L22U, on V.O.S. panel.
SCOPE: Connect to L24U on V.O.S. panel, video second ce-

tector output.
OUTPUT LEVEL: Not to exceed 2.0 volts peak -to -peak during

pole and sweep alignment. Not less than .2 volts peak -to -
peak as null, during trap alignment, is approached.

( 1 ) Adjust tuner pole, T1A, for maximum at 47.4 MC. This
is a temporary setting for trap alignment.

(2) Adjust trap VC3C for minimum at 41.25 MC.*
(3) Adjust traps VC2C and VC4C for minimum at 47.4 MC *
(4) Repeat steps 2 and 3. Bias may be reduced as trap mini-

mum is approached.
(5) Adjust tuner pole, T1A, for maximum at 45.0 MC.
(6) Adjust VC1C and T2C for maximum at 42.7 MC.
(7) Adjust T3C for maximum at 45.75 MC.
(8) Adjust T1C for maximum at 43.85 MC.
* These traps are sharp. During adjustment, the generator

output frequency may change with generator attenuator
setting. This must be compensated for at the generator.

SWEEP ALIGNMENT
SIGNAL INJECTION: To antenna terminals through an an-

tenna matching network (generator to 300 ohms).
CHANNEL SELECTOR, BIAS, SCOPE and OUTPUT LEVEL:

Same as above under AM alignment.
( I ) Inject 65.75 MC, AM, 30% modulated signal, into antenna.

Adjust fine tuning control for minimum output. Do Not
Disturb fine tuning during balance of I -F adjustments.

(2) Inject channel 4 sweep signal (69 MC with 6 MC sweep
width) into antenna. If necessary, adjust the following
poles to bring the curve within limits (See curve, figure 2).
a. Tuner I -F pole, T1A, to set carrier level.
b. T1C, 3rd V -I -F pole, to adjust curve tilt.
c. T2C, 2nd V -I -F pole, and VC1C, 1st grid pole, to ad-

just 42.7 MC (sound side) slope.
d. T3C, 1st V -I -F pole, to adjust carrier level.

4.5 MC TRAP ALIGNMENT
( 1) Inject 4.5 MC AM signal into L24U or use station signal.
(2) Connect 4.5 MC detector (see circuit, figure 1) to L3U
(3) Connect 20,000 ohms/volt meter, set to 2.5 volt range, to

detector output.
(4) Turn contrast control fully clockwise (to maximum).
(5) Adjust 4.5 MC trap (T1U) for minimum indication.

1.2 MMF

C I

INPUT

CH.4 R.F.
IN M.C.

100

80

O
F 60

2 40
4

20
cc

0

TI 1N60 4.7K
ri

OUTPUT
TO

METER

PART NUMBERS

CI 30-1221-21

C2 PART OF T1

C3 30-1238-3
RI 66-2478340
T1 32-4449
X TAL 341022-2

Figure 1. 4.5 mc. Detector Tube

71 70 69 68 67

41

42
M.

42

.,7
C.

43

M.C. Figure 2.

43.85
M.C.

44 45

45.75

46

Overall R -F I -F Response

47

Curve

9L35 and 9L35U CHASSIS
Material on pages 121 through 124. There
is some similarity of These sets to Chassis
8L35, -U, on pages 105 through 110.

Tuner T -69L schematic used in 9L35U Chassis.

121



VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

PHILCO Chassis 9L35 and 9L35U Schematic Diagram (Continued)
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NOTE: The IG3GT is electrically identical to the IB3GT.
Mechanically, however, the IG3GT is specially
designed with a short bulb and must be used for
replacement. The IB3GT, being taller, will place
the plate cap too close to the high voltage cage and
ARCING will result.
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TERMINAL LUG IDENTIFICATION - IF PANEL 450V
L1C Video output to V.O.S. panel terminal L24U. 0
L3C Filament out to pin 3 of C.R.T.
L4C IF input from tuner.
L5C Filament input from pin 7 of 12D4.
L5AC 140V B+ input.
L6C IF AGC; lead from V.O.S. panel terminal L22U

and R16 to L7C.
L7C IF AGC; resistor R16 to LGC.
G4C Ground terminal for shield braid of IF link.

(TO TUNER)
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PHILCO Schematic Diagram for Chassis 9L35 and 9L35U
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

PHILCO Chassis 9L35 and 9L35U
Service Material, Continued

CHASSIS REMOVAL

I. Remove knobs and cabinet back.

2. Disconnect speaker leads and remove pilot lamp socket
from mounting clip in front of control panel.

3. Remove 2 screws mounting range switch and 2 screws
mounting control panel to top cabinet block.

4. Remove top front trim strip by removing 3 screws.

5. Remove safety glass by tilting top forward and lifting out.

6. Remove screw from mask and lift out.

7. Remove 2 screws holding top chassis bracket to chassis.

8. Remove 2 screws mounting bottom chassis bracket to
bottom cabinet block.

9. Remove 4 nuts and washers mounting CRT frame to
cabinet.

10. Remove chassis and CRT assembly from front.

NOTE: Exercise care to prevent damage to bottom trim strip
when removing chassis.
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RECEIVER CONTROL LOCATIONS
1. Vertical Linearity-Adjust with a thin screwdriver through

the hollow brightness shaft.
2. Height-Adjust with a thin screwdriver through the hol-

low vertical hold shaft.
3. Horizontal Hold Centering-Adjust with a thin screw-

driver through the hollow horizontal hold control shaft.
4. Width-Remove back. Width control is at lower left.
5. Fusible 8+ resistor-Remove back. Resistor is a plug-in

at left center of chassis, between yoke and tuner.
6. Tubes-All tubes (except CRT) are accessible after re-

moving back. 1G3GT, high voltage rectifier, is in cage.

HORIZONTAL OSCILLATOR ADJUSTMENT

Allow set to warm up. Tune in a picture.

I. Short out the horizontal ringing coil, T2U, by placing a
jumper across CI5U.

2. Set the horizontal hold control, VR2 shaft, to the center of
its range.

3. Adjust the horizontal hold centering control, VR2 screw-
driver adjustment, to set the oscillator to the correct hori-
zontal line frequency ( to stop the picture; it will not be
stable).

4. Remove the shorting jumper from across C15U and adjust
the ringing coil (T2U) core for stable picture sync.
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VOLUME TV -15, MOST-OFTEN-NEEDED 1959 TELEVISION SERVICING INFORMATION
® REMOVE (2) SCREWS AT

ENO OF BRACES

()REMOVE 4 SCREWS HOLDING
BOTTOM CRADLE 8 2 NUTS
AT TOP CORNERS - LIFT OUT
KINESCOPE  CRADLE

()REMOVE TOP SCREW
AT EACH SIDE OF BEZEL

 o

()REMOVE REAR PANEL

NO REMOVE CONTROL

()TO REMOVE KINESCOPE
UNPLUG YOKE, KINESCOPE
SOCKET AND HIGH VOLT.
LEAD- REMOVE (8)
SCREWS HOLDING MASS
ASSEMBLY.

()REMOVE 12) BOTTOM CHASSIS BOLTS
TAKE CHASSIS OUT FROM REAR.

()REMOVE (2) BOTTOM SCREWS AND
LIFT OFF BEZEL AND GLASS

CHASSIS AND SAFETY WINDOW REMOVAL

KINESCOPE AND SAFETY WINDOW CLEANING
The front safety window may be removed to allow for

cleaning of the kinescope faceplate and the safety window.
Use a soft cloth cmd water only.

Remove the two screws at the bottom edge of the front
bezel and the screw on each side of the bezel near the top.
Pull the bezel and safety window outward to remove. Refer
to A & B of illustration above.

CHASSIS REMOVAL
To remove the chassis from the cabinet, remove the cabi-

net back and the control knobs. Unplug the antenna cable,
the kinescope socket and the speaker cable. Unplug the yoke
cable. Remove the two chassis screws at the bottom of the
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41
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CHASSIS NOS.

KCS117A & KCS117B

cabinet and the two screws on the braces at the top rear
edge of the cabinet. Refer to steps 1, 2, 3 and 4 of illus-
tration above. Disconnect the H.V. anode lead and remove
the chassis from the cabinet rear.

KINESCOPE REMOVAL
Remove the front bezel as shown in A and B of above

illustration. Remove rear panel; unplug kinescope socket,
yoke and H.V. anode lead. Remove (8) screws holding mask
assembly and remove mask. Take out (4) screws holding
kinescope cradle and two nuts at top corner braces. Remove
kinescope and cradle from front of cabinet. Refer to steps
C and D of above illustration.
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TO
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UHF
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2ONTRAST

192 V.
P -P

RCA Victor Chassis KCS-117A and KCS-117B, Continued

22 V.
P -P

1380 V
P -P
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Waveforms for Chassis KCS-117A, KCS-117B, refer to schematic on page 127.
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RCA Victor Chassis KCS-117A and KCS-117B, Service Information, Continued

R502

4-R517

. I .

R5I6

CO

LIM1

50

R505

R510

PRINTED WIRING ASSEMBLIES

eICTURE I -F UNIT LAYOUT

4 R518 Im

0512

0504

6511

7
m

LE=

co ea  -A. 4.=.  ettSM:

SEE SEPARATE ORAV/016 OM VERTICAL SUR-ASSEMBLT

le

KI

6517

6516

40Sr 

(-tsis

IC=

PW500-VERTICAL OSC. 6 SYNC OUTPUT UNIT LAYOUT

I

C508 0507

PW500A-SUBASSEMBLY FOR PW500

The assemblies represented above are viewed from
the component side of the boards and are oriented
as they will usually be viewed on the chassis.

The printed wiring, on the reverse side of the
boards, is presented in -phantom- views super-
imposed on the component layouts. This will enable
circuit tracing without removing the assemblies from
the chassis to see the printed wiring on the reverse
side.

FOCUS Electrostatic

INTERMEDIATE FREQUENCIES
Picture I -F Carrier Frequency 45.75 mc.
Sound I -F Carrier Frequency. 41.25 mc.

PW600-HORIZONTAL OSCILLATOR
UNIT LAYOUT

REPLACEMENT PARTS
(Partial Listing)

SYMBOL STOCK
NO. NO.

C103 100849
C105 105674
C107 100849
C113 102177
C114, C115 103536
C116 103535
C117 106307
C121 105479
C122 73815
C123 105479
C203 73960
C204 104131
C205 73960
C208, C209 73960
C213 105524
C215 79980
C216 102415
C221 77108
C223, C224 105301
C226 106546
C301 103614
C302 77953
C303 73473
C304 78622
C305, C306 77252
C307 73473
C308 102234A
C309 73473
C310 77252
C311 104177
C312 102234A
C313 104178
C502 39636
C515 104222
C601 105348
C602 105245
C606 105672
C608 105675
C609 106080
C610 105518

CPR201 104329

F101 104295
F102, F103 -
F104
L102 105522
L602 105667

PW300 106159
PW500 106161
PW500A 106079
PW600 106160

DESCRIPTION

CAPACITORS

Variable, mica, 10-160 mmf., I.F. link
Ceramic, 100 mmf., ±10%, 500 v.
Variable, mica, 10-160 mmf., horizontal drive
Ceramic. 330 mmf., ±10%, 2000 v.
Ceramic, 120 mmf., ±10%, 2500 v.
Ceramic, 91 mmf., -±-10%, 2500 v.
Ceramic, 560 mmf., ±10%, 2000 v.
Ceramic. .039 mf., +80%, -20%, 500 v.
Paper, .068 mf., ±20%, 1000 v.
Ceramic, .039 mf., +80%, -20%, 500 v.
Ceramic, .01 mf., +100%. -0%, 500 v.
Ceramic, .0027 mf., ±10%, 500 v.
Ceramic, .01 mf., +100%, - 0%, 500 v.
Ceramic, .01 mf., +100%, -0%, 500 v.
Ceramic, .0018 mf., ±10%, 500 v.

Ceramic, 680 mmf., ±20%, 500 v.
Ceramic, 3 mmf., ±1 mmf., 1000 v.
Ceramic, 9 mmf., ±1 mmf., 500 v.
Ceramic, 330 mmf., ±10%, 500 v.
Ceramic, 170 mmf., -±20%, 500 v.
Ceramic, 15 mmf., ±5%, 500 v.
Ceramic, 2200 mmf., -f 100%, -0%, 500 v.
Ceramic, .0047 mf., +100%, -0%, 500 v.
Ceramic, 470 mmf., 500 v.
Ceramic, .001 mf., +100%, -0%. 500 v.
Ceramic, .0047 mf., +100%, -0%, 500 v.
Ceramic, .001 mf., ±-20%, 500 v.
Ceramic, .0047 mf., +100%, -0%, 500 v.
Ceramic, .001 mf., +100%, -0%, 500 v.
Ceramic, 7 mmf., ±0.5 mmf., 500 v.
Ceramic, 001 mf., 500 v.
Ceramic, 5 mmf., mmf., 500 v.
Mica, 220 mmf., ±10%, 500 v.
Ceramic, 0.001 mf., ±10%, 2000 v.
Ceramic, 33 mmf., ±10%, 500 v.
Ceramic, 220 mmf., ±10%, 500 v.
Mica, 470 mmf., ±5%, 1000 v.
Ceramic, 390 mmf., ±10%, 1000 v.
Mica, 820 mmf., ±10%, 500 v.
Ceramic, 680 mmf., ±20%, 500 v.

Circuit -Printed sub -assembly - Includes
C202, R201

Fuse -Fusible surge limiter
Fuse -#28 AWG copper wire heater
Fuse -#32 AWG copper wire heater fuse
Coil -Width
Coil -Horizontal frequency

PRINTED CIRCUITS

Circuit -Printed pix board less tubes
Circuit -Printed vertical board less tubes
Circuit -Printed vertical board sub -assembly
Circuit - Printed synchroguide strip less

tubes
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CENTERING ADJUSTMENT

The electrostatic focus kinescope is provided with special
centering magnets. These magnets are in the form of two discs
mounted on the back of the deflection yoke. When the magnets
are rotated on the tube so that the levers are together, maxi-
mum centering effect is produced. To shift the picture, rotate
one of the magnets with respect to the other. To shift the
picture in the desired direction rotate both magnets simul-
taneously in the same direction on the neck of the kinescope.
By alternately rotating one magnet with respect to the otter,
then rotating both simultaneously around the neck of the tube,
proper centering of the picture can be obtained.

WIDTH ADJUSTMENT

The width adjustment is located on the chassis rear. The
rear panel must be removed to perform this adjustment.

The width of the picture should be adjusted to fill the mask
with a line voltage of 105V. With normal voltage of 117V, the
picture should overscan the tube at each side by approxi-
mately 3/4 inch. The adjustment should be made with the
Brightness control set at normal operating position.

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS

Adjust the height control R253 on chassis rear (remove rear
panel) until the picture overscans approximately 1/4" at both
top and bottom with normal line voltage of 117V. Adjust
vertical linearity (R259 on chassis rear), until the test pattern
is symmetrical from top to bottom. Adjustment of either con-
trol will require a readjustment of the other. Recheck center-
ing of the picture within the mask.

CHECK OF HORIZONTAL OSCILLATOR ADJUSTMENT
Turn the horizontal hold control to the extreme clockwise

position. The picture should be out of sync, with approximately
eight bars slanting downward to the left. Turn the control
counter -clockwise slowly. The number of diagonal black bars
will be gradually reduced and when only Ph to 3 bars gap-
ing downward to the left are obtained, the picture will pull
into sync upon slight additional counter -clockwise rotation of
the control. The pictuie should remain in sync for approxi-
mately two-thirds of a full turn of additional counter -clockwise
rotation of the control. Continue counter -clockwise rotation
until the picture falls out of sync. Rotation beyond fallout posi-
tion should produce between 2 and 5 bars before interrupted
oscillation (motorboat occurs). Interrupted oscillation (motor-
boat) should be reached before full counter -clockwise rotation.

When the receiver passes the above checks and the picture
is normal and stable, the horizontal oscillator is properly
aligned Skip "Adjustment of Horizontal Oscillator-.

ADJUSTMENT OF HORIZONTAL OSCILLATOR
If in the above check the receiver failed to hold sync over

two-thirds of a full turn of counter -clockwise rotation of the
control from the pull -in point, it will be necessary to make
the following adjustments.

The width adjustment should be properly set, as explained
in paragraph above, before adjusting the sine wave coil

Set the sine wave coil L211 fully clockwise.
Adjustment of the horizontal frequency control in the counter-

clockwise direction will show a multiple number of bars
before "motorboat" occurs. Adjust the sine wave coil L211
until 3 bars are present before "motorboat" occurs, when the
horizontal frequency control is rotated counter -clockwise from
the fall out point.

FM TRAP ADJUSTMENT

In some instances interference may be encountered from a
strong FM station signal. A trap is provided to eliminate this
type of interference. To adjust the trap tune in the station on
which the interference is observed and adjust the FM trap for
minimum interference in the picture. The trap is L5 and is
located on top of the tuners as shown in Figure. 9 and 10.

CAUTION.-In some receivers, the FM trap L5 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
L5 to make sure that adjustment does not affect sensitivity
on these two channels.

RCA VICTOR
PORTABLE TELEVISION RECEIVERS

MODELS

17 -PD -9062 & U, 17 -PD -9064 & U

17 -PD -9070 & U, 17 -PD -9072 & U

17 -PD -9074 & U, 17 -PD -9078 & U

17 -PD -9079 & U, 17 -PT -9041 & U

17 -PT -9042 & U, 17 -PT -9050 & U

17 -PT -9054 & U, 17 -PT -9059 & U

CHASSIS NOS.

KCS118A, B, C & D

The service material for these
chassis is printed on pages 129
through 136. The printed wiring
assembly illustration on page 133,
and schematic on pages 134-135
are exact for KCS-118C, -118D.
Chassis KCS-118A, -B, use some-
what different tuners and have a
few other very minor differences.

FA'"°E,
TOP

()Ira gl':.SSI;
INSIDE)

REMOVE REAR PANEL

® REMOVE SCREW AT
END OF BRACE -
COMPLETE STEPS'

G

REMOVE
CONTROL
KNOBS

TO REMOVE KINESCOPE -
UNPLUG YOKE, N V LEAD
B DINE SOCKET -
REMOVE 8 SCREWS
HOLDING MASK -

PULL MASK AND DINE
ASSEMBLY OUTWARD

REMOVE BOTTOM 12) CHASSIS BOLTS -
REMOVE CHASSIS FROM FRONT

REMOVE (2) BOTTOM SCREWS
AND LIFT OFF BEZEL & GLASS

Figure 2-Chassis Removal and Safety Glass Cleaning

KINESCOPE REMOVAL AND REPLACEMENT

The kinescope is removable from the front of the cabinet,
leaving the chassis in place.
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RCA Victor Chassis KCS-118A, -B, -C, -D, Alignment Procedure

ALIGNMENT PROCEDURE USE 1/2 WATT 5% COMPOSITION RESISTORS

HORIZONTAL INTERFERENCE 87 OHMS 87 OHMS
Interference from the horizontal sweep circuits of the re-

ceiver may appear on the responses making it difficult to ..

observe a clearly defined trace. It is recommended that the
horizontal circuits be disabled during alignment.

The horizontal circuits in these receivers should be disabled
in the following manner. Connect a 150 ohm 10 watt resistor
in series with the plate lead of V102 horizontal output tube.
Apply -12.5V. bias to the grid of V102, pin 5. Figure 3-Sound

PICTURE I -F TRANSFORMER AND TRAP ADJUSTMENTS

TEST EQUIPMENT CONNECTIONS:

BIAS SUPPLY Apply -4 volts to I -F AGC bus at terminal "Q" of PW200. Positive lead

SIGNAL GENERATOR Connect in series with 1500 mmf. to mixer grid at SIB as shown below.

VACUUM TUBE VOLTMETER Connect to 2nd Detector output at terminal "TP". Use DC probe.

IS OHMS

Attenuation Pad

to chassis.

STEP
SIGNAL

GENERATOR
ADJUST REMARKS

1
Peak 3rd pix. I -F

transformer 44.5 mc. T205
Peak on specified frequencies

2 Peak 2nd pix. 1-F
transformer 45.5 mc. T204

for maximum indication on
meter. Set generator output for
3 volts on meter when finally

3
Peak 1st pix. I -F

transformer 43.0 mc. T203
peaked.

4 Adjust 47.25 mc. trap 47.25 mc. L203 Adjust for minimum voltage
on meter

VTVM

-4.0 VOLTS
I -F BIAS

GROUND
PTO CHASSIS

.
ej "'"'" I

' MEM° . . A 1
7viii 3 °

AiF [1,0 VI 02 1124001._
'

j
(11211215.

- ..1 1206 '
'36

L Rol 024 5

T 203

25 6

10 ' 5 0 o V201 0
o  . ,00l R242

"' TO CHAN. 7-12 STRAP
o7

6 iTE

Y zz T206 RED
0

C204 ... ON SIB AT MIXER GRID

.
C2

'
NOTE- 3

R 7
' 111, 4.. R205 Im . E2

i HOLE IN SHIELD

. L203 ...
law Pc 0

 - TP

...--

BROWN

c !ii

C2I9 RIM

lin% " p22.c 3L

D P,

c'''1"""
0° p

' ft C 1500 MMF

R MU L212 s,. ..1 R2i7 F

"6
.61 1.223 .[M422Th

irA-tL.J

L202 0

MB

0
5

T l R2I4 im <2 II
.2

.C211...[., R2I3 ..-. ORO 0

e 0 76', O, e

. T203
ON'

T204 °2 v2.2 20
26/ C.

*

-
T205

0 a
C221

lli

CEM 09 0
ORO

49 3 Pt)
 8

CO120

i'c ?

,fC 26 
ORO Wini . 50

C241 <2 37 6-,
R2.6\ o . '' E .

C242

...5,
13

0

6 c236 C 4

1
6 C252

o C 24 Rz. 0v20iE K
33 EA PP

BEEN

.do.l."-_

J
C 34

C".*43

r.
. . ' * II=1

P I

0 0 C) 0G ESN

RR -IN RF - OUT

47.25MC 43.OMC 45.5MC 44.5MC
0

1

Figure 6-Picture 1-F Transformer and Trap Adjustments

130



VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION
RCA Victor Chassis KCS-118A, -B, -C, -D, Alignment Procedure, Continued

SWEEP ALIGNMENT OF PICTURE I -F
BIAS SUPPLY Apply -4 volts to I -F AGC bus at terminal "Q" of PW200. Positive lead to chassis
OSCILLOSCOPE Plug test adapter under 1st picture I -F tube V204. Connect 180 ohm resistor between pins

2 and 3 on adapter. Connect oscilloscope to pin 2 on adapter using diode probe.
SWEEP GENERATOR Connect in series with 1500 mmf. capacitor mixer grid at SIB as shown below.
SIGNAL GENERATOR Couple loosely to sweep output cable to provide markers.
VACUUM TUBE VOLTMETER. Connect to 2nd Detector output at terminal -TP-. Use DC probe.

STEP SWEEP
I GENERATOR

SIGNAL
GENERATOR ADJUST I REMARKS

Set channel selector to Channel 4.

1
Adjust mixer plate,

link trimmer & I -F grid
input coil

40-50 mc. (I -F) 42.5 mc.
45.75 mc.

L56, L57 or T4 &
C103 & L202

Adjust for max. gain with
response -A- & 0.5 v.

p -p on scope.
Remove adapter from V204 and reinsert tube. Connect oscilloscope to terminal "TP" using direct probe.

2
Adjust pix. I -F

overall 40-50 mc. (1-F)
42.5 mc.
45.0 mc.
45.75 mc.

T205, T204,
T203

Adjust for response -B-
5 v. p -p on scope.

Connect signal generator to mixer at SIB, in series with pad shown in Figure 3 (see below). Set generator to 45.75 mc. and
adjust output for exactly 11/2 volts on the "VoltOhmyst '. Remove the pad. Do not change generator output during step 3 below.

3
Set 41.25 mc.
attenuation 40-50 mc. (I -F)

41.25 mc.
(42.5 mc.,
45.0 mc.,
45.75 mc.)

T203 & T205 Adjust for 1.2 to 1.5 volts.
Maintain response -S.-

4
Connect sweep generator to antenna terminal through pad shown in Figure 5. Check all channels for proper re-
sponse as in "B" below. Retouch T204 and T205 slightly to correct for any overall tilt which is essentially the same
on all channels. Use -2.0 volts R -F AGC bias on chassis with tetrode KRK70A or KRK71A tuners or -3.0 volts R -F
AGC bias on chassis with cascode KRK46R or KRK47R tuners. Apply R -F bias to tuner AGC terminal

-4.0V. BIAS
VTVM SWEEP

GENERATOR". . I I -11 12 (5) 3)
AF

.j.37W7'. all dal,zio V JI.J CPPCL,_D I -F OUT SCOPE RF-OUTch o -' ,. R206 EU -
5 V 03 4 r-

im.

, .
. .

D.
5 MI ID

k / I,
DC

v
,.

°
,

ChM/ PROBE
/

TO
0 2.2 ED

C* 1 SCOPE

27
10 - P203 203

.

203 11:114.:
- 0 -

C2

WOW

R ..... pJ

..r.
L2

_-----

.".11- I.---..ilikg '41,
GM :A -

a P217 I...
c ,

h."----  .....
,-C2

_ GROUND

5."' 180 ' ..1 R2.. r..,_ 22
5 -.o us , ....Q,Z

°
L56,L57 0

T4

0 . s .
, T205,1 ' . . Di

0 ill0 L202.
, V204 II I.' v., ,,,\I T204 0, w... 2.. , T205

1111°

OSCILLO-
SCOPE

VERT. NOR

MEM
i

,, ,,,,,i.... .
TEST /
ADAPTER If'

GROUND
DIODE 0 0

-

0
eTh co o " ATTENUATOROR

PAD
(S EE

,..----0

TEXT)

PROBE/
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

RCA Victor Chassis KCS-118A, -B, -C, -D, Alignment Procedure, Continued

SOUND I-F AND SOUND DETECTOR ALIGNMENT
TEST EQUIPMENT CONNECTIONS:

BIAS SUPPLY Apply -10 volts to the I -F AGC bus at terminal "Q" on PW200.
OSCILLOSCOPE Connect across speaker voice coil.
SIGNAL GENERATOR Connect to terminal TP on PW200.
VACUUM TUBE VOLTMETER Connect to output of diode detector shown below. Set meter for negative voltage readings.

MISCELLANEOUS Connect test diode detector as shown below.

STEP
SIGNAL

GENERATOR ADJUST REMARKS

Set contrast control maximum clockwise.

1

Adjust Driver
Transformer Primary

and Secondary
4.5 mc.

nu (top &
bottom

Adjust T202 top & bottom for maximum nega-
tive DC on meter. Set generator for 1.0 to 1.5
volts on meter when finally peaked. Peak cores
at open end of coils (maximum core separa-
tion).

2 Adjust Sound
Take -Off Trans.

4.5 mc. T201
Adjust T201 for maximum negative DC on
meter. Set generator for 1.0 to 1.5 volts on
meter when finally peaked.

3
Disconnect the diode test
control for normal volume

detector. Turn off signal generator and
(approx. )/4 turn from c.c.w.). Turn core

une in strongest signal in area adjusting volume
of T206 flush with top of coil form.

4 Adjust Sound
Detector Trans.

Observing oscilloscope and listening to
Continue clockwise to a second louder peak
peak.

audio output adjust T206 clockwise to a peak.
and adjust T206 for maximum on this second

Alternate Method Using Generators With F -M Modulation Provided

1 Same as step 1 above. Modulate 4.5 mc. signal with F -M 400 cycle signal with 71/4 kc. deviation.

2 Same as step 2 above. Modulate 4.5 mc. signal with F -M 400 cycle signal with 71/2 kc. deviation.

3 Adjust Sound
Detector Trans.

4.5 mc. 400 cycle
F -M

2 kc.Dev.71/controlT206

Adjust T206 for max. 400 cycle output on scope
using max. amplitude peak. Adjust volume

for .70 v. p -p on scope when peaked.
See response below.

4
Retouch Driver and

Sound Take -Off Trans.
for breakout

4.5 mc. 400 cycle
F -M Mod.

71/2 kc. Dev.

not &
T202

Decrease to minimum usable gig-
nal and retouch T201 & nu for symmetrical
breakout. Response below.

-10y

BIAS
I -F AGC ©Q (CTOORPEas BOT. 0

o N

"6ROWNN 1 -17 j WM A AJ AD 1) 1---- L2I3 -1 .
AF R2I0 V I eJ RO N C20  ,C.,7 , R, sz, T5

, ,, °C2i3
c., 2 1:TIS.-

) C2.8
'
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8213 \

*n
5 2203 10
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o

0
6242 I-C4 I

6

e
E

,

15 OT IA0,4 6
7

6
0,1201 C235
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o
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god
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4...,

4
OE
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I
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- , 5 PC 20 0 3
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c.\ 5 04
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6 R233, Al
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U TERIell
DIODE DETECTOR CIRCUIT

Sound 1-F and Sound Detector Alignment
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0 0

0 O0
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OSC/M1XER
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(i)WaLT
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60064
HORIZ

OUTPUT

O Z)

VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

RCA Victor Chassis KCS-118A, -B, -C, -D, Service Material, Continued

60 V
P -P

NORMAL
CONTRAST

198 V.
P -P

24 V.
P -P

1435 V.
P -P

39V
P -P
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P -P

61 V.
P -P

310 V
P -P

217 V
P -P

167 V
P -P

Waveform Observations, refer to main schematic printed on page 135.

CHASSIS BEAR VIEW

1DENOTES KEYWAY
(OPEN PIN LOCATION
FOR MINIATURE TUBES)

5101 / RI25
ON/OFF SW.
B VOLUME
CONTROL
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CONTROL
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VHF TUNER
KRK 704 (KCS 1184)
KRK 714 (KCS 1188)
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RCVS R -F AMP
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Chassis Removal

To remove the chassis from the cabinet for
repair or installation of a new kinescope, remove the
four control knobs from the side of cabinet, the cabi-
net back, and disconnect antenna leads. Remove metal
screws from bottom front of cabinet and lift mask
gently from cabinet. Take out screws holding chassis
bottom and top chassis guide rail. Withdraw the
chassis from the front of the cabinet.

RCAVICTOR
TELEVISION RECEIVERS -MODELS

14PD9030-3-4&U 14PT9011-2&U

Chassis Nos. KCS120A,B

VERT OUTPUT
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I I I
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I I
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(Material on pages
137 through 140.)
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RCA Victor Chassis KCS-120A, KCS-120B, Schematic Diagram
AUDIO OUTPUT

® 6A05A

10%

WTTH OCTPUT 11.01t
E'PAt.,V113 FROM S(CCET

6 co

ist AND CONTROL

6CG7

® V

.01

560K

VOLUME
hneg

S

CO

U 235V

VERT OSC

6CU8

T
-56K 235V

Focus

X

BLUE

.0033

VIDEO AMP

OA 6AW8A

dv

660K

VERT OUTPUT

®6A05A

k26ISK

OII 056 VERT UN
S1506

330K

lime)

HOW OUTPUT

An electrostatic focus type kinescope is em-
ployed in these receivers. The receivers operate
with fixed focus, having a fixed voltage applied to the
focusing electrode.

CO NOT MEASURE

IV

sC-.)

_DEFIEGI1481011___

313 RECT

0 1X2B

DAMPER

6AX4GT

55V
1-6

RED

235V
limp

(ZOo FUSIBLE
RESISTOR)

BOOST 490V

2°4

420V 10

KINESCOPE

14WP4

Deflection Yoke Adjustment
If the lines of the raster are not horizontal or

squared with the picture mask, rotate the deflection
yoke until this condition is obtained. The yoke clamp
must be loosened to allow the yoke to be rotated. Make
sure the yoke assembly is pushed forward against the
kinescope bell.
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RCA VICTOR
CHASSIS DESIGNATIONS

CHASSIS TUNER
ASSEMBLY

TUNER
Sub-

assemblies
MODELS

KCS12IA KRK79E KRK72D 21-D-9195
21-D-9197

KCS121 B KRK79F KRK73D 21 -D -9195U
KRK66A 21-0-9197U

KCS121C KRK78T KRK72B 21-T-9375.6
21-T-9377-8

KCS121D KRK78U KRK73B 21 -T -9375U -6U
KRK66A 2I -T -9377U -8U

KCS121E KRK78P KRK72E 21-0-9475-7
21-D-9516

KCS121F KRK78R KRK73E 21 -D -9475U -7U
KRK66A 21 -D -9516U

KCS121H KRK78C KRK72C 21-D-9495-6-7
21-D-9530-4

KCS121J KRK78D KRK73C 21 -D -9495U -6U -7U
KRK66A 21 -D -9530U -4U

KCS121K KRK78K KRK72F 21 -RD -9675-6
.21 -RD -9677

KCS121L KRK78L KRK73F *21 -RD -9675U -6U
KRK66A .21 -RD -9677U

KCS121M KRK78M KRK72F .21 -RD -9690
.21 -RD -9699

KCS121N KRK78N KRK73F .21 -RD -9690U
KRK66A 21 -RD -9699U

KCS121P KRK8IA KRK46T 21-D-9182
21-D-9185
21-0-9187

KCS121R KRK81B KRK47T 21 -D -9182U
KRK66A 21 -D -9185U

21 -D -9187U

These models also incorporate a KRK83A Remote Control
Receiver Chassis and a RIII(84A Remote Control Transmitter
Assembly.

CHECK OF HORIZONTAL OSCILLATOR ADJUSTMENT
Turn the horizontal hold control to the extreme clockwise

position. The picture should be out of sync, with approxi-
mately eight bars slanting downward to the left. Turn the
control counter -clockwise slowly. The number of diagonal
black bars will be gradually reduced and when only 11/2
to 3 bars sloping downward to the left are obtained, the
picture will pull into sync upon slight additional counter-
clockwise rotation of the control. The picture should remain
in sync for approximately one quarter of a full turn of
additional counter -clockwise rotation of the control. Con-
tinue counter -clockwise rotation until the picture falls out
of sync. Rotation beyond fall out position should produce
between 2 and 5 bars before interrupted oscillator "motor-
boat" occurs. Interrupted oscillation "motorboat" should be
reached before full counter -clockwise rotation.

When the receiver passes the above checks and the pic-
ture is normal and stable, the horizontal oscillator is prop-
erly aligned. Skip "Adjustment of Horizontal Oscillator" and
proceed with "Centering Adjustment."

ADJUSTMENT OF HORIZONTAL OSCILLATOR
If in the above check the receiver failed to hold sync for

one -quarter of a turn of counter -clockwise rotation of the
control from the pull -in point, it will be necessary to make
the following adjustments.

The width and drive adjustments should be properly set,
as explained in the paragraph below, before adjusting the
sine wave coil.

Set the sine wave coil L601 fully counter -clockwise.
Adjustment of the horizontal hold control in the counter-

clockwise direction will show a multiple number of bars
before "motorboat- occurs. Adjust the sine wave coil 1.601
until 3 or 4 bars are present before "motorboat" occurs,
when the horizontal hold control is rotated counter -clockwise
from the fall out point.

CHASSIS NOS.

KCS121A, B, C, D, E, F, H, J,

K, L, M, N, P & R

TELEVISION RECEIVERS - MODELS

21-D-9182 & U, 21-D-9185 & U

21-D-9187 & U, 21-D-9195 & U

21-D-9197 & U, 21-D-9475 & U

21-D-9477 & U, 21-D-9495 & U

21-D-9496 & U, 21-D-9497 & U

21-D-9516 & U, 21-D-9530 & U

21-D-9534 & U, 21 -RD -9675 & U

21 -RD -9676 & U, 21 -RD -9677 & U

21 -RD -9690 & U, 21 -RD -9699 & U

21-T-9375 & U, 21-T-9376 & U

21-T-9377 & U, 21-T-9378 & U

(Material on pages 141 through 148)

CENTERING ADJUSTMENT

The electrostatic focus kinescope is provided with special
centering magnets. These magnets are in the form of two
discs mounted on the back of the deflection yoke. When
the magnets are rotated so that the levers are together,
maximum centering effect is produced. To shift the picture,
rotate one of the magnets with respect to the other. To
shift the picture in the desired direction rotate both mag-
nets simultaneously in the same direction on the neck of
the kinescope. By alternately rotating one magnet with
respect to the other, then rotating both simultaneously
around the neck of the tube, proper centering of the picture
can be obtained.

WIDTH AND DRIVE ADJUSTMENTS

Set the horizontal control at the "pull -in" point. Adjust-
ment of the horizontal drive control affects the high volt-
age applied to the kinescope. In order to obtain the highest
possible voltage hence the brightest and best focused pic-
ture, set the width coil maximum counter -clockwise and
adjust horizontal drive trimmer counter -clockwise until a
bright vertical line appears in the middle of the picture,
then clockwise until the bright line just disappears. If no
line appears set the drive trimmer at maximum counter-
clockwise position.

At normal brightness adjust the width coil L102 to obtain
1/4" overscan at each side with normal line voltage.

Readjust the drive trimmer C109 as was done previously.

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS

Adjust the height control (R107 on chassis rear) until the
picture overscans approximately % at both top and bot-
tom. Adjust vertical linearity (R112 on chassis rear) until the
test pattern is symmetrical from top to bottom. Adjustment
of either control will require a readjustment of the other.
Adjust centering to align the picture with the mask.
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RCA Victor
AGC AND NOISE LIMITER CONTROLS

To check the adjustment of these controls, tune in a
strong signal and sync the picture. Momentarily remove the
signal by switching off channel and then back. If the pic-
ture reappears immediately, the receiver is not overload-
ing due to improper adjustment. If the picture bends at all,
readjustment should be made.

Turn the Noise Limiter control R140 fully clockwise.
Adjust the AGC control slowly clockwise for a slight bend

in the picture, then turn the control counter -clockwise ap-
proximately 1/4 turn (90°) from this point.

Adjust the fine tuning control until the 4.5 mc. beat is
just perceptible in the picture. Readjust the AGC control for

(3) 7 .- oo .....

"--0 PRY TOP CHANNEL DOWNWARD OFF RETAINERS

® REMOVE CHANNEL FROM BOTTOM RETAINERS

® SLIDE BAR TO THE RIGHT AND REMOVE
TOP RETAINERS.

® REMOVE BOTTOM RETAINERS AND SAFETY
GLASS.

adi r

SIOI / R101 e
ON/OFF

SWITCH 8
VOLUME

CONTROL

Safety Glass Removal
RIOIA

CONTRAST
CONTROL

VHF
CHAN EL
SELF TOR

F
.,.

UHF
TUNING

(

 0 ,

R146Q ; NOR. HOLD/ I CONTROL

VHF TUNER
(ALL MODELS)

UHF TUNER

ti

lo-

RI45
TONE

CONTROL

RION
BRIGHTNESS

CONTROL

8110
VERT HOLD

CONTROL

A DENOTES KEYWAY (OPEN PIN

T LOCATION FOR MINIATURE TUBES)

V601
ECG)/

NOR OSC.
& CONTROL

PIN600
PRINTED WIRING

NOR OSC.
ASSEMBLY

C109
HON

DRIVE

L102
IDTH COIL

V103
6AU GTA
DAMPER

V101
6006A
NOR.

OUTPUT

5103
PHONO
SWITCH

21-D-9182 & U to 21 -RD -9699 & U Incl.
21-T-9375 & U to 21-T-9378 & U Incl.

start of picture bend, then counter -clockwise 45° from this
point.

Set the horizontal hold control as far counter -clockwise as
possible (toward motorboat condition) without sync becom-
ing unstable.

Turn the Noise Limiter control counter -clockwise until a
horizontal bend or shift in position is visible in the picture,
then clockwise about 30° past the point where the bend
just disappears. In noisy locations set 15° from point of bend.

Return the horizontal hold control to the center of its
holding range.

CHASSIS REMOVAL

To remove the chassis from the cabinet for repair, remove
the cabinet back, unplug the speaker cable, the antenna
cable, the pilot lamp, the kinescope socket, and the yoke.
On all models except 21-D-9182, 5, 7 & U remove the
"on -off" volume and contrast control knobs and remove the
screws holding the "on-off"/volume/contrast control mount-
ing bracket.

Remove the knobs from the controls in the control case or
at the receiver front on Models 21-D-9195, 7 & U and remove
the screws holding the control bracket. Unplug the I -F link
cable and the tuner power plug.

Remove the two nuts at the top of the chassis and the
two screws at the bottom. Move chassis out slightly to
enable the H.V. lead to be disconnected from the kinescope.
Clear all wires from lances and retaining springs. Remove
chassis from cabinet.

If it is necessary to remove the tuner assembly, remove
the nuts holding the tuner mounting plate to the cabinet.
The tuner and control brackets may be fastened to the
chassis for transporting.
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0 I -F AMP. I -F AMP I -F AMP OnT,30,4x

I -F TRANS I -F TRANS

L106
FILTER
CHOKE

I -F TRANS.

SOCKET

Chassis Rear View
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R.F
AGC

RCA Victor
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CHASSIS CIRCUIT SCHEMATIC DIAGRAM ICCS121IC. L. M & N (REMOTE CONTROL)

Regular type Chassis KCS-121A, -B, -C, -D, -E, -F, -H, -J,-P, -R, are practically identical
except for the remote control feature. Tuner diagrams are printed on page 143.

REMOTE CONTROL TRANSMITTER CHASSIS
AND PUSHBUTTON REMOVAL

Chassis Removal -Remove the end plate from the trans-
mitter case. Turn and remove the two battery retainers and
unplug the battery. Take out the two Phillips head screws
holding the chassis and push the chassis forward to remove.

Pushbutton Removal -The "Channel" and "Sound" push-
buttons must be removed first by pulling outward. This will
expose the side of the inner "Off -On" button. Loosen the
Allen set screw at the side of the button and pull the button
outward. Repeat the same procedure for the outer "Off -On"
button.

All resistance value in ohms. K 1000.

All capacitance values less than 1 in
MF and above 1 in MMF unless other-
wise noted.

Direction of arrows at controls inch-
cates clockwise rotation.

All voltages measured with "Volt-
Ohmyst" and with no signal input. Volt-
ages should hold within ±20% with 117
v. a -c supply.
*Measured with 1 megohm, 1/2 watt re-

sistor in series with meter probe.

Balloons 00 etc., shown on schematics
indicate points of observation of the
waveforms shown below the individual
schematic.
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RCA Victor Chassis KCS-121K, -L, -M, -N, Schematic Diagram

REFER TO TABLE ON PAGE 141 FOR MODEL/
CHASSIS/TUNER CROSS-REFERENCE
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

RCA Victor 21-D-9182 & U to 21 -RD -9699 & U Incl.
2I -T-9375 & U to 21-T-9378 & U Incl.

ALIGNMENT PROCEDURE

PICTURE I -F TRANSFORMER AND TRAP ADJUSTMENTS

TEST EQUIPMENT CONNECTIONS:

BIAS SUPPLY Apply -6 volts to I -F AGC bus at terminal "J" of PW300. Ground positive lead to chassis.
SIGNAL GENERATOR Connect to mixer grid at strap on SIB, in series with 1500 mmf. capacitor (see below).
VACUUM TUBE VOLTMETER. Connect to 2nd Detector output at terminal -A- of PW400 using direct probe. Ground

lead connected to chassis.

STEP SIGNAL
GENERATOR

ADJUST REMARKS

1 Peak 3rd pix. I -F transformer 44.5 mc. T303

2 Peak 2nd pix. I -F transformer 45.5 mc. T302
Peak T303, T302 & T301 on frequency for maxi -
mum output on meter. Adjust generator output
for 3 volts on meter when finally peaked.

3 Peak 1st pix. I -F transformer 43.0 mc. T301

4 Adjust 47.25 mc. traps 47.25 mc. L302 & T2
(top core)

Minimum output indication on meter.

.IR307 F
030

.11,311 1. .1R309 .112305).

4 ri, 2r.Csa , 99
-----_,

42 A3412

1/1.-3-1.,.

j\ --- -6 V. I- F
CRIol

III

C3

?L°
6,4:14 6s:

4 3

30 7. .Q._.,05 I
R310 Alik, 6. I
T 005  . 6904

I. 01

66: : .1 R301 L306

I- .= A

AGC BIAS

PW300 PICTURE
r<CD CSO L304 C30 1_303

C3;:;I
L302 LL,_

I-F ASSEMBLY

HI U c303 tr
NN.

DIRECT 45.5 MC. ©43.O MC. 0 47.25 MC.0 44.5 MC. (T2 TOP CORE)
PROBE

111 IN - rii do7 7 e,
GROUND

40417 I.. R4I6 a S
--)

,,,

..f C408 ; 9404 2
11H4

VTVM

.4-91_ 4titR:20.1
5-a(R418 11. .16410

.3 W
INECill caoa 411 ..' 0..[R414

R413

Ral5 la.
c40h

814015

0
4.* 1,421C 09 , I :L.Is C405

C I [

I .,
-11,42F. PW400

MEI C906 8402 VIDEO ASSEMBLY
L4021,1314421

R403

I
_------

M f'66 m
el*

Call R42 c 0, C402 GROUND
1,401

\lb
R 2

1.40
1,427

aop3 P ... R43I
SIGNAL TO CHAN. 7-13

RIM4 GENERATOR STRAP ON SI B

-6 5WrL405
R429 6430 .....

44..,..

Mir
IN 1_404 -112432 I. ,41)

1500
R428

0
0413

,,,,,,7
MMF

Picture I -F Transformer and Trap Adjustments
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

RCA Vic tor 21-D-9182 & U to 21 -RD -9699 & U Incl.
21-T-9375 & U to 21-T-9378 & U Incl.

ALIGNMENT PROCEDURE

SOUND I -F, RATIO DETECTOR AND 4.5 MC TRAP ALIGNMENT

TEST EQUIPMENT CONNECTIONS:
BIAS SUPPLY
OSCILLOSCOPE
SIGNAL -GENERATOR
VACUUM TUBE VOLTMETER
MISCELLANEOUS

STEP

1

Apply -10 volts bias to I -F AGC, terminal "J" of PW300.
Connect to terminal "A" on PW400 at the kinescope grid, using the diode probe.
Connect to Video Detector output at terminal "K" of PW400.
Connect to terminal -N- of PW200.
Connect a matched pair of 100,000 ohm resistors in series from terminal -N- of PW200
to ground.

SIGNAL
GENERATOR

Adjust Ratio
Detector Trans.

& Sound Take -off

Move VTVM to terminal "D" of

Adjust Ratio
Detector Trans.

Secondary

4.5 mc.

ADJUST

T202
(Top & bottom
cores) & T201

REMARKS

Adjust T202 (top & bottom core) & T201 for
maximum reading on VTVM. Set generator
for 10 to 12 volts on VTVM.

PW200, with ground lead to junction of 100,000 ohm resistors. (See illustration below.)

4.5 mc. T202
(Bottom core)

Adjust T202 (bottom core) for zero reading
on VTVM.

Repeat steps 1 and 2 until proper results are obtained.

Adjust 4.5 mc.
Trap

4.5 mc.
(Modulate 30%

with 400 cycles)
L109

Adjust L)09 for minimum 400 cycle output
indication on the oscilloscope. Set contrast
control full clockwise.

*Step 3 may be performed "on the air" using a transmitted signal if desired. Observe picture on kinescope for 4.5 mc.
beat, set fine tuning to exaggerate beat, then tune L109 for minimum beat pattern with contrast fully clockwise.

PW200
SOUND
BOARD .1
ASSEMBLY

Is

T202
(BOTTOM
CORE)

4 5MC
T201 8
T202 (TOP
S BOTTOM
CORES)

Ir

SIGNAL
GENERATOR

GROUND

100000 OHMS
MATCHED PAIRS

GROUND

L109
4.5 MC
TRAP

ifl
GROUND

-1Q-1-.,-,,t..)=I -

l'' LO. #A-VCVEL-FS

4 ° ../I

---N,

PW 400
VIDEO

- BOARD
4.01 407 S
1'16, 7 T ASSEMBLY

GROUND

DIODE
PROBE

Sound 1-F, Ratio Detector and 4.5 mc. Trap Alignment

OSCILLO-
SCOPE

PW 300
PICTURE I -F
BOARD ASSEMBLY

(1%
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

RCA Victor Printing Wiring Assemblies

PW300 Picture
Assembly Layout

PW400 Video, 1st Sync and AGC
Assembly Layout

The assemblies represented above are viewed from
the component side of the boards and are oriented
as they will usually be viewed on the chassis.

The printed wiring, on the reverse side of the
boards, is presented in -phantom- views super-
imposed on the component layouts. This will enable
circuit tracing without removing the assemblies from
the chassis to see the printed wiring on the reverse
side.

APERTURE
CHANNEL FOR

13 ADJUSTMENT

CHANNEL NUMBERS

012

AODSJCIATI:EW
SHOWN

S CHANNEL 0
IN

TURRET

0 POSITION

0l 02.0e 3 SET INDICES ON

000 e4 GEARS FACING

6 5
COUNTER -CLOCKWISE
AROUND FRONT
TURRET DISC.

VHF Oscillator Adjustments

CHANNEL

PW600 Horizontal
Oscillator Assembly Layout

21-D-9182 & U to 21 -RD -9699 & U Incl.
21-T-9375 & U to 21-T-9378 & U Incl.

7!
T202

A F B
GP C. V.

DOE

c2Da

A

B

T201

PW200 Sound 1-F and
Audio Assembly Layout

PW500 Vertical and Sync Output Assembly Layout

FM TRAP ADJUSTMENT
In some instances interference may be encountered from

a strong FM station signal. A trap is provided to eliminate
this type of interference. To adjust the trap tune in the
station on which the interference is observed and adjust
the FM trap for minimum interference in the picture. The
trap is L5 on all tuners and is located on the rear of the
antenna matching transformer assembly.

148



VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

APERTURE
CHANNEL FOR

IS ADJUSTMENT

CHANNEL NUMBERS

r.' '2
,o O-ADJUISTMEN TS

90 0 e2
,0 0, 00

6 5

TURRET
SHOWN M
CHANNEL I!
POSITION

SET INDICES ON
GEARS FACING
COUNTER -CLOCKS
AROUND FRONT
TURRET DISC.

IS

VHF Oscillator Adjustments

CHANNEL

o ; _ .

r0 PRY TOP CHANNEL DOWNWARD OFF RETAINERS

0 REMOVE CHANNEL FROM BOTTOM RETAINERS

OS SLIDE BAR TO THE RIGHT AND REMOVE
TOP RETAINERS.

ED REMOVE BOTTOM RETAINERS AND SAFETY
GLASS

Jae T 1. rt.

------

Safety Glass Removal

WIDTH AND DRIVE ADJUSTMENTS

Set the horizontal control at the "pull -in" point. Set the
width coil maximum counter -clockwise and adjust horizontal
drive trimmer counter -clockwise until a bright vertical line
appears in the middle of the picture then clockwise until the
bright line just disappears. If no line appears set the drive
trimmer at maximum counter -clockwise position.

At normal brightness adjust the width control L102 to
obtain 3/4" overscan at each side with normal line voltage

Readjust the drive trimmer C109.

AGC CONTROL ADJUSTMENT
To check the adjustment of the AGC Control, tune in a

strong signal and sync the picture. Momentarily remove the
signal by switching off channel and then back. If the picture
reappears immediately, the receiver is not overloading due
to improper setting of R135. If the picture requires an appre-
ciable portion of a second to reappear, or bends excessively,
R135 should be readjusted.

Turn R135 fully counter -clockwise. The raster may be bent
slightly. This should be disregarded. Turn R135 clockwise
until there is a very slight bend or change of bend in the
picture. Then turn R135 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 R135 clockwise until the snow in the picture becomes
more pronounced, then counter -clockwise until the best sig-
nal to noise ratio is obtained.

The AGC control adjustment should be made on as strong
a signal as 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 observed and adjust
the FM trap for minimum interference in the picture. The
trap is L5 on all tuners and is located on the rear of the
antenna matching transformer assembly.

RCA VICTOR
TELEVISION RECEIVERS - MODELS

21-RT-9632-5-7 & U

21-RT-9655-6-7 & U, 21-T-9132-5-7 & U

21-T-9152-5-6-7 & U, 21-T-9215-6-7 & U

21 -T -9225 -6 -7 -5M -6M -7M -U & MU

21 -T -9235 -6 -7 -8 -5M -6M -7M -8M -U & MU

21 -T -9255 -6 -7 -8 -5M -6M -7M -8M -U & MU

21-T-9315-6-7-8 & U, 21-T-9335-7-9 & U

21-T-9355-6-7 & U, 21-T-9396-7-9 & U

214-9415-7 & U, 21-T-9435-6-7 & U

CHASSIS NOS.

KCS122E, F, H, J, P, R, BA,

BB, BC, BD, BE, BF, BH,

BJ, BK, BL, BM, BN, BP,

BR, BW, BAA, BAB, BAC,

BAD, BAE, BAF & BAH

Service material on these sets printed
on pages 149 through 152. Remote control
models use a circuit similar to the one
shown except for remote control feature
which is also used in circuit on page 145.

CHASSIS REMOVAL

To remove the chassis from the cabinet for repair, remove
the cabinet back, unplug the speaker cable, the antenna
cable, the pilot lamp, the kinescope socket, and the yoke.
Remove the "on -or volume and contrast control knobs and
remove the screws holding the "on-or/volume/contrast con-
trol (except models with control mounted on chassis).

Remove the knobs from the controls in the control case
and remove the screws holding the control bracket to the
control case. Unplug the I -F link cable and the tuner power
plug.

Remove the nuts at the top of the chassis and the screws
at the bottom. Move chassis out slightly to enable the H.V.
lead to be disconnected from the kinescope. Clear all wires
from lances and retaining springs. Remove chassis from
cabinet.

If it is necessary to remove the tuner assembly on models
with tuner detached from chassis, remove the nuts holding
the tuner mounting plate to the cabinet. The tuner and con-
trol brackets may be fastened to the chassis for transporting.
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

RCA Victor (Continued) 21-RT-9632 & U to 21-RT-9657 & U Incl.
21-T-9132 & U to 21-T-9437 & U Incl.
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Waveform photographs, refer to correspondingly marked balloons on schematic, page 151.
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SYLVANIA
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MIXER
GRID

9
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WAFER I

UHF
B+

CHASSIS 1-537-5, -6, MODELS 17P110, 17P206
CHASSIS 1-539-3, -4, MODEL 21T121

(Service material on pages 153 through 158)
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION.

SYLVANIA Chassis 1-537-5, -6, 1-539-3, -4, Alignment Information, Continued

VIDEO IF, SOUND IF AND 4.5MC TRAP ALIGNMENT PROCEDURES
PRELIMINARY INSTRUCTIONS

I. Connect an isolation transformer
between chassis and power line.

2. Use high scope gain and keep sweep
generator output at lowest usable
value; check, at intervals for
possible sweep generator overload-
ing by temporarily varying signal
input level and noting any change
(excluding amplitude) in response
curve shape.

3. Keep marker generator coupling to
minimum to avoid distortion of

response curve.

4. For optimum receiver alignment,
power line voltage should be main-
tained at 117 volts.

5. Receiver and test equipment should
warm up for approximately 15 min-
utes before alignment.

VIDEO IF ALIGNMENT

STEP ALIGNMENT SETUP NOTES TEST EQUIPMENT HOOKUP ADJUST

1 Set VHF tuner to a free chan-
nel.

Connect -5 volts DC source (-)

term to junction of R203 (100K)

and R204 (100K) and (+) term.
to chassis.

Detune tuner converter plate
coil by turning core fully
counterclockwise.

SWEEP GENERATOR - through a
.0047 Mfd DC blocking capacitor

to pin 1 of L201. Set gen-
erator to 43.5 MC with 10 MC
sweep.

SIGNAL GENERATOR - loosely
coupled as a marker to sweep
generator lead.

OSCILLOSCOPE - connected to
junction of R219 and L205.
through a 33K resistor.

4I.25MC

FIGURE 1

a. Adjust sweep generator out-
put to produce response curve
of 3V. peak to peak.

b. Adjust 1200 (top core)
for minimum 41.25 MC marker
amplitude.

c. Adjust L202 for maximum
response at 44.0 MC.

d. Adjust T201 for maximum
response at 45.3 MC

e. Adjust T200 (bottom core)
for maximum response at 42.7 MC.

f. Repeat steps C to E until
45.75 MC marker is at 60%
and 42.6 MC marker is at 80%.

Adjust L202 to remove tilt.
Adjust T201 to position 45.75
marker.

Adjust T200 (bottom core) to
position 42.6 MC marker.
(See Fig. 1).

2. Same as step 1. SWEEP GENERATOR - through a
.0047 Mfd DC blocking ca-
pacitor to VHF IF cable at
chassis tie point (No. 1).

SIGNAL GENERATOR - Same as
step 1.
OSCILLOSCOPE - Same as step 1.

Adjust L200 and L201 (top
core for minimum 47.25 MC
marker amplitude.

For optimum results, repeat
steps 1 & 2.

3. Leave -5 volt AGC voltage con-
nected as in step 1.

Set VHF tuner to a high band
VHF channel which causes min-
imum distortion of response
curve as fine tuning control
is rotated.

SWEEP GENERATOR - to jig
shield on mixer tube (V16).

SIGNAL GENERATOR - same as
step 1.

OSCILLOSCOPE - same as step
1.

Adjust tuner converter plate
and L201 to give response shown
below.

For optimum results, repeat
steps 1 & 3 but do not detune
tuner.
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

SYLVANIA Chassis 1-537-5, -6, 1-539-3, -4, Alignment Information, Continued
4.5MC TRAP, SOUND IF AND RATIO DETECTOR ALIGNMENT

STEP ALIGNMENT SETUP NOTES TEST EQUIPMENT HOOKUP ADJUST

1. Set contrast control to max-
imum and brightness control to

minimum.

Connect -30 volts DC source
(-) term. to junction of R203
(100K) & R204 (100K) and (+)
term. to chassis.

Connect a 4.5 MC series tuned

circuit between yellow cathode

lead of picture tube and ground.

VTVM - Ground or "common" lead

to junction of two matched
100K resistors connected in
series across R106 (27K).
DC probe through 100K resistor

to terminal 1 of de -emphasis

plate (PP100) Isolate VTVM

from ground.

SIGNAL GENERATOR - connected
to junction of R219 and L205.
Set signal generator to 4.5
MC preferably crystal cal-
ibrated or controlled.

For MAXIMUM neg reading:
T100 (Top core)
T100 (Bottom core)
T202 (Bottom core)

T202 (Top core)

Note: Use peak resulting in
greatest separation of cores.

2. Same as step 1. VTVM - RF probe connected
across coil of series tuned
4.5 MC circuit.

SIGNAL GENERATOR - same as
step 1.

For MINIMUM reading:
T202 (Bottom core)

Using lowest signal generator
output level, repeat steps 1 &

2 except T202 (bottom core).

3. Same es step 1. Same as step 1. For zero reading:
T100 (Top core)

Set VTVM to zero reading using
lowest meter scale. At cor-
rect setting for T100 (top
core), a slight turn of core
will give a reading either
up or down the scale.

ALTERNATE 4.5MC TRAP ALIGNMENT
Connect a good antenna to the receiver and properly tune in a strong station. Adjust (T202
bottom core) for minimum 4.5 MC interference in the picture. This interference takes the
form of a "grainy" appearance or a fine line pattern through the picture,

CHASSIS REMOVAL

CAUTION: WHEN SERVICING CHASSIS OUT
OF CABINET, DO NOT OPERATE RECEIVER
WITH SPEAKER LEADS DISCONNECTED.

NOTE: For purposes of trouble-
shooting, the chassis may be re-
moved leaving the deflection yoke
and speaker mounted in the cab-
inet. If this is desired, perform
steps one (1) through five (5) only.
For complete chassis removal, per-
form the entire procedure.

I. Disconnect AC power cord and
antenna connections; remove
rear interlock cover.

2. Disengage knobs.

3. Remove two (2) screws locking
rear chassis feet to slots in
cabinet bottom.

4. Disconnect picture tube high
voltage lead.

5. Lift chassis up and to the rear
until chassis feet are clear of
slots in cabinet bottom. Lift
chassis from cabinet.

6. Unsolder speaker and isolation
leads from chassis.

7. Remove yoke retaining spring
and yoke from cabinet.
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

Westinghouse

Chassis V-2365
(Material on pages 159 through 166)

MODEL INFORMATION CHART

Models Chassis Used VHF Tuner

H17T249

H17T250
V-2365-1

470V057H01
or

470V059H01

H17TU249

H17TU250
V-2365-2

470V058H01
or

470V060H01

H17T247 V-2365-7
470V057H01

or
470V059H01

H17TU247 V-2365-8
470V058H01

or
470V060H01

CHASSIS REMOVAL

Note: The picture tube is NOT removed with the chassis.
1. Remove the external antenna leads.
2. Remove the back cover.
3. On models with a built-in antenna, remove the nylon

bushing between the telescoping antenna arms and re-
move the antenna.

4. Pull the control knobs (picture, volume, channel se-
ector, etc.) out from the cabinet.

5. Remove the antennal terminal board from the cabinet.
6. Remove the speaker leads. Remove the two speaker

retaining nuts and remove the speaker from the cabinet.
7. Remove the base socket and HV anode lead from the

CRT. Unclip the yoke leads from the side of the HV
cage.

8. Remove the two self -tapping screws which secure the
top of the mezzanine to the top metal cabinet support.
The screws are located on either side of the filter
choke.

9. Remove the four screws, on the bottom of the cabinet,
which secure the chassis to the cabinet.

10. Carefully slide the chassis out of the cabinet until it
clears the cabinet. The receiver can now be serviced.
It is recommended that extensions be used between the
CRT base socket and the CRT base and also between
the HV anode lead and the CRT HV anode.

CRT REMOVAL

1. Remove the external antenna leads; remove die back
cover.

2. Remove the CRT base socket; loosen the yoke clamp and
remove the deflection yoke slowly, making sure it will
clear corner of tuner; remove the HV anode lead from the
CRT; discharge the CRT anode.

3. Remove the two bottom mounting screws (Figure 1) from
the cabinet. Lift the bottom of the front mask out and up
from the cabinet. The top of the front mask will unhook
from the top of the cabinet.

4. Remove the two top mounting screws (Figure 1) securing
the top of the CRT mounting bracket to the cabinet
front.

5. Remove the two bottom mounting nuts securing the bottom
of the CRT mounting bracket to the cabinet front.

6. Remove the CRT from the front of the cabinet.
7. Remove the CRT support strap from the CRT by removing

the two nuts from the strap.

HANGER SLOTS
(MASK)

BOTTOM
MOUNTING SCREWS

Figure 1. Mask and CRT mounting.

TEST POINTS
Figure 4, a diagram which shows a bottom view of the

printed board and physical location of parts, also shows the
location of test points. Test points, designated by an encircled
letter are also shown in the complete receiver schematic
diagram. The test points are important in aligning, adjusting,
and servicing the receiver, as explained below:
SPEAKER LOAD RESISTOR

Whenever the receiver is operated with the speaker dis-
connected, turn Volume control to minimum or substitute a
load resistor (3.2 ohms, 2 watts) for the speaker. Connect
this resistor to the secondary of the audio output transformer.
Failure to do so may result in damage to the audio output
tube.
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION
WESTINGHOUSE Chassis V-2365, Service Information, Continued
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Use with chart below.

Part Location Part Location Part Location Part Location Part Location Part Location

C100
C101
C102
C103*
C104
C105
C106
C107
L100
L101
R100
R101
R102
R103
R104
R106
R107
T100
C200
C201
C202
C203
C204

119
H21
J19
L22
M16
Q17
X23
M20
1122
021
A22
J23
N19
K18
018
T23
T21
V21
S12
Q12
P5
N5
K5

C205
C206
C208
C209
C210
C211
C212
C213
C215
C216
C217
C218
C219
C220
C221
C222
L200
L201
L202
L203
L204
L205
R200

H5
E3
E5
P6
F9
N10
H10
D16
H13
L13
G16
J12
011
L26
15
J6
K6
117
H9
G12
D13
E20
R9

R201
R202
R203
R204
R205
R206
R207
R208
R209
R210
R211
R212
R213
R214
R215
R216
R217
R218
R220
R221
R222
R224
R225

R12
Q5
P5
M6

M5
N7
K4
1-16

H4
E3
G6
L8
P10
F8
111
N9
F12
D21
D18
F19
F17
K14
M14

R226
R227
R228
R229
R230
R231
R232
R233*
T200
T201
T202
T203
C300
C301
C302
C303
C304
C305
C306
C307
C308
C309
R300

J13
P8
J15
010
H17
All
H25
H7
S3
L3
F3
D6
N24
023
Q20
R29
W17
W12
T17
X14
U12
E18
Q22

R301
R302
R303
R304
R305
R306
R307
R308
R309
R310
R311
R312
R313
R314
R315
R316
Z300
C402
C403
C404
C405
C413
C414

P23
M26
Q26
027
R25
S23
Al2
Q15
W15
U15
X5
W10
A9
D9
Q21
A25
U18
01
K1
G2
B4
F33
1135

C415
C416
C417
C418
C419
C422
L402
R404
R405
R406
R407
R408
R409
R410
R411
R412
R413
R414
R415
R416
R417
2401

1128
E31
F30
R35
G27
T30
H30
134
L34
L32
132
D30
1130
N28
L28
E28
A28
T33
R33
W30
F26
Q31

* Underneath PC board

KEY TO BOTTOM VIEW OF PC BOARD aamm)b
13. Red wire to pin 10 of CRT

1. Shielded lead to tuner IF output 14. Red/white wire to C410A (B+, 135V)
2. Brown wire to pin 7 of 12D4 15. Yellow wire to lug 2 of T400
3. Green wire to pin 2 of CRT 16. Green shielded lead to arm of VOLUME control R105
5. Brown wire to tuner (filament VHF/UHF receivers only) 17. Orange wire to C412A (B+, 115V)

6. Brown wire to tuner (filament VHF receivers only) 18. Black wire, filament return to ground
7. Blue wire to PICTURE control R219 19. Black wire to pin 1 of CRT
8. Brown wire to pin 11 of CRT 20. Blue wire to T300 primary
9. Yellow wire to T300 secondary 21. White wire to tuner AGC

10. Green wire to arm of PICTURE control R219 22. Orange/white wire to junction R402 and C411A (B+,
11. White wire to pin 6 of CRT (B+, 115V) 105V)
12. Gray wire to lug 3 of T400 (B+ +, 425V) 23. Blue shielded lead to top of VOLUME control R105
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WESTINGHOUSE Chassis V-2365, Service Information, Continued
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Figure 4. Bottom view of PC board showing top components as schematic symbols.

For key to circled numbers, 1 through 23, see bottom of page 160, at left.
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WESTINGHOUSE Chassis V-2365, Alignment Information, Continued

IF ALIGNMENT TERMINATION OF EQUIPMENT:

EQUIPMENT: 1. Generators - Except where otherwise noted, all signal
generating equipment should be terminated as shown in

1. Sweep generator - Output frequencies of 40 MC through Figure 9.
60 MC. Output voltage level should be adjustable. 2. Oscilloscope and VTVM - Use direct probe terminated

2. CW or marker generator - Output frequencies of 4.5 MC, with decoupling network shown in Figure 11.
41.25 MC, 43.1 MC, 42.5 MC, 47.25 MC, and 215.75 MC.
Generator should be accurate and stable; crystal cali-
bration preferred. Output voltage level should be adjust- SHORT
able. LEADS TUNER

3. Oscilloscope - Hickock 640 or equivalent.
4. VTVM - RCA Voltohymst or equivalent.

R2

5. Bias A 3 bias. 300 OHMsupply - negative volt
6. Alignment tool - The alignment tool shown in Figure 7 R1

should be used to adjust all slugs having a hexagonal
INPUT

o
bore. 150 OHMS

Zo Zo RI R2 R3

.099" ACROSS FLATS
-N7" GENERATOR 52 56 120 150

''.\-0= -1d=? _ LO OUTPUT 72 85 110 150

PART NUMBER V-8623 IMPEDANCE

Figure 7. Alignment tool; .099" across flats. Figure 8. Impedance matching network.

IF ALIGNMENT

Step Generator
Freq.
(MC)

Generator
Connection Point

Indicator and
Connection Point

Adjustment

1.
a) Connect a -3 volt bias to test

point 0 
b) Short out the receiver antenna ter-

minals with a short jumper wire.
c) L2 (tuner). Turn slug fully counter-

clockwise (all way out) to detune
tuner output.

2. Sweep 43.9 Connect sweep genera-
tor output to control
grid (pin 1) of 3rd IF
Amp.

Scope. Connect to test point
C) . Calibrate for 2V PP.

T203. Bottom slug for maximum out -
put at 43.9 MC; top slug to check that
response will "rock" about 43.9 MC.
If necessary, readjust bottom slug
slightly until top slug will "rock"
respon;e about 43.9 MC. Finally, ad-
just top slug for Barest response.

3.
a) Remove generator connection from

control grid (pin 1) of 3rd IF Amp.
b) Remove scope connection from

test point 4)

4. CW 43.1 Connect CW generator
output co test point 0.

VTVM. Connect to test point0 . Use range suitable for
measuring -1.5V.

T202. Adjust for maximum negative
voltage.

5. CW 47.25 CW. Leave connected
as in step 4.

VTVM. Leave connected as
in step 4.

L200. Adjust for minimum negative
voltage.

6.

7.

CW 45.2 CW. Leave connected
as in step 4.

VTVM. Leave connected as
in step 4.

T201. Adjust for maximum negative
voltage.

a) Remove generator connection from
test point 0

b) Remove VTVM connection from
test point 0 .

.001 MF 47K -.1
(----LITI

--.4--0WV%--- 7.: --
TO._--11stilr-....

VALUE
EQUAL TO

-
RI

---:

GENERATOR 470

OUTPUT MMF-
CABLE ....4

I VTVM
OR

OSCILLOSCOPE

OUTPUT -L--1--OUTPUT
IMPEDANCE

Figure 9. RF generator cable. Figure 11. Decoupling network.
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PICTURE
CARRIER
211.25 MCA

2 V P -P T

50% OR 6 DB

SOUND
CARRIER
215.75 MC

42.25MC 45.75MC
41.25 MC 43MC44MC 45MC 47.25MC

2 VOLTS
PEAK TO PEAK

Figure 10. Overall response.

IF ALIGNMENT (Continued) Figure 12. Video IF response curve.

6 DB

Step Generator
Freq.
(MC)

Generator
Connection Point

Indicator and
Connection Point Adjustment

8. Sweep 44 Connect sweep genera-
tor output to test point

Scope. Connect to test point
® Calibrate for 2V PP.

Response curve should be as shown in
Figure 12. Slight readjustment of T201
and T202 should be used, if necessary,
to obtain the proper IF response curve.

9. a) Remove generator connection from
test point 0

b) Remove scope connection from test
point ®

10. CW 41.25 Connect CW generator
to test point on tuner.

11.

VTVM. Connect to test point
Use range suitable for

measuring -1.5V.

T200. Top slug for minimum negative
voltage. (Increase generator output
or reduce IF bias if necessary to ob-
tain indication.)

a) Remove jumper wire shorting out
antenna terminals.

b) Set receiver channel selector to
Ch. 13.

12. Sweep 215.75 Connect sweep generator
to antenna terminals
through impedance
matching network shown
in Figure 8.

VTVM. Leave connected as
in step 10.

Fine tuning. Adjust for lowest point
in trap dip.

13. a) Remove generator connection from
antenna terminals.

b) Remove VTVM connection from test
point

14. Sweep Ch. 13
(210-
216)

Connect sweep genera-
tor to antenna terminals
through impedance
matching network shown
in Figure 8.

Sze. Connect to test point
Calibrate for 2V PP.

a) L2 (tuner). Adjust for maximum
output.

b) T200. Bottom slug to check that
response will "rock" about Ch. 13
center frequency (213 MC). If nec-
essary, readjust L2 slightly until
bottom slug of T200 will 'rock"
response about 213 MC. Finally,
adjust bottom slug of T200 for over-
all response curve as shown in
Figure 10.

15. a) Remove generator connection from
antenna terminals.

b) Remove sco e connection from
test point lBJ

16. CW 4.5 Connect CW generator
to test point ®

VTVM. Connect to point © ,

low side to
L203. Adjust for minimum positive
voltage.

SOUND ALIGNMENT

LOCALLY GENERATED SIGNAL
ALIGNMENT EQUIPMENT:

1. FM generator - Output frequency of 4.5 MC with approx-
imately ±7.5 KC deviation.

2. AM generator - Output frequency of 4.5 MC, modulated
approximately 30%.

3. VTVM or oscilloscope - Use with high impedance probe.
Connect across VOLUME control as AC voltage indicator.

PROCEDURE:

1. Connect VTVM or scope across VOLUME control.
2. Set QUIETING control R100 to mid -range.
3. Apply strong 4.5 MC FM signal to test point 0
4. Adjust quadrature coil L101 for maximum output.
5. Using lowest signal level that will produce an indica-

tion, adjust coil L100 for maximum output.
6. Apply medium strong 4.5 MC AM signal to test point ®
7. Adjust QUIETING control for minimum AM output.
8. Repeat steps 3 through 7.
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WESTINGHOUSE Chassis V-2365, Schematic Diagram

NOTES:

I. DC VOLTAGES MEASURED WITH VTVM FROM POINTS INDICATED TO 8- ANT. TERMINALS SNORTED.

2. PEAK TO PEAK WAVE FORMS WERE TAKEN WITH CONTRAST CONT. SET FOR
 25 VOLT PEAK TO PEAK SIGNAL AT THE CRT CATHODE, ALL OTHER
CONTROLS SET FOR NORMAL PICTURES.

3. ALL CAPACITANCE VALUES LESS THAN I ARE IN MED AND VALUES GRE ATER THAN
I ARE IN NNE°, WHILE ALL RESISTORS ARE 1/2 VI UNLESS OTHERWISE INDICATED.

4. N INDICATES VOLTAGES TAKEN WITH PICTURE ADJUSTED FOR NORMAL RASTER.

5. MN USED ON V2365-2-8 UHF ONLY.

.5 V.

V6

FM OCT.

SECTION I SOUND IF AND AUDIO

R102

30- 300V. 470
5.56+

1.101_ 4.514c
6

2

1- 1
ciol

10 L JC101
150

L100
4.5 Mc

-14
5 80 V.

I1
0- 3 V CO6047

0102

°°47C100 R100
600

-
-QUIETING
CONTROL

RDI

IW

V9
3826

1611A AMP

GRN

T200 DOT
_TUNE_R_TERL11- 44 Mc

2
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fillL113
R F

22T I
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3
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3.9K 8001

C2041
Geo

-C201 c223..
.22 11164-4, 470

ZKV

L2
47.25

R206
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WESTINGHOUSE Chassis V-2365, Schematic Diagram
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Figure 15. Schematic diagram; VHF tuner 470V057H01

WESTINGHOUSE
Chassis V-2365,

Continued

Figure 5.

Top view of chassis.
Tube location, heater

string, and adjustments.
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Westinghouse
MODEL AND CHASSIS CHART

Model Chassis Bands
Covered Tuner Used Tuner Tubes UHF

Adaptability

H21T201D - mahogany
H21T202D - limed oak
H21T203A - lawn
H21T217 - mahogany
H21K204D - mahogany
H21K205D - blond

V-2366-1 VHF
VHF: 470V051H01,

code 191

RF amp: 2CY5
Mix-osc: 5AT8

External
converter
required

H21TU203A - lawn V-2366-2 VHF-UHF

VHF: 470V050H01,

code 305

UHF: 472V034H01

code 191

RF amp: 2BN4
Mix-osc: 5CG8

UHF osc: 2AF4A

Crystal: 1N82A

Equipped
with
UHF tuner

(Service material continued
on pages 167 through 171.)

QUIETING CONTROL

The quieting control is located on the back of
chassis. This control, which determine s the
rejection characteristics of the sound system,
normally adjusted during sound alignment and
not ordinarily require further a d j us t m en t. In
signal areas, however, a reduction in noise or
in the sound may be obtained 'by slightly readjusting
the control.

HORIZONTAL RINGING COIL

The horizontal ringing coil L401 is adjusted as
follows:
1. Short out the ringing coil (accessible from the top

of the chassis) with a short jumper wire.
2. Set the horizontal hold control (labeled

the HORIZONTAL at the front escutcheon) to mid -
AM position, and leave it in this position during the

is steps that follow.
will 3. Connect a VTVM to test point F (figure 5) or to

weak pin 7 of the horizontal multivibrator socket to
hiss measure DC voltage between this point and B

mints.
4. With the receiver tuned to a TV station, adjust

C423 for zero voltage on the meter. If zero voltage
..- can be approached but not quite reached at oneCTOV0511101

41T2v03,1.101

u pi f

.--
-!

r-9°-----
li .

extreme of the C423 adjustment, set the horizontal
hold control slightly to one side of mid -position00. , 0 j to obtain zero voltage.

5. Remove the jumper from the ringing coil.L J EH
1. DM

410V05040.
CODE 305 wlf ..F

MOP

NI} 6. Adjust the ringing coil (L401) for zero voltage
on the meter.

r 2si

T00TN

r-:es L FiL. ,
Frl. MOVING :

'
:ERR9

r202

C)

-,
v 7

[Ran
E103 NMII:G o

r.

L . _ _1

12a6A

OJTuT

4111ki

6E11113

: L101

L O 14 all)
...

....,

.L:411
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31326 i

,

2. -
.6 Taa

0-,
A

5

L 205

.
0 LN4

L

..

CO23

r I

..,,-,n--_-,illitt
T 000 I

lir4i.
AIM' 6 c.,

200 .
1.400 0 MILE C.05 

MI:0 MEWA
r---

ou.F.c

Figure 2. Tube location,
.46-4.0

heater

v2,7 Lim

string, and adjustments. Top view of chassis.
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WESTINGHOUSE Chassis V-2366, Service Information, Continued
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WESTINGHOUSE Chassis

KEY to figure 5,

1. Red lead to audio output transformer, T100
2. Lead to tuner B4, 120 volts
3. Shielded lead to tuner output
4. Lead to tuner heater
5. Lead to AGC
6. Lead to CRT pin 2
7. Lead to C403A,. low B-71,
8. Lead to CRT pin 6
9. Lead to arm of BRIGHTNESS control, R229

10. Lead to CRT pin 11
11. Yellow lead to vertical output transformer T300 and

vertical winding of deflection yoke Z301
12. Lead to CRT pin 10
13. Lead to arm of BRIGHTNESS control, 8229
14. Shielded lead to VERTICAL hold control, R309
15. Heater to ground lead

V-2366,

I II

01M-\
grt-Mh-

8 tt ®
j-lir-°110-2,SPV

.4 12 t:i!
r,Fau (cs!

e g Erit I NU

RI®ie 1-"Itc

e I esliee
21RP-LE)

120 volts

Service Information, Continued

16. Shielded lead to arm of VERTICAL hold control, R309
17. Blue lead to vertical output transformer, T300
18. Red/Yellow lead to vertical output transformer, T300
19. Heater lead to pin 2 of V2, 12DQ6 horizontal output
20. Shielded lead to HORIZONTAL hold control, R417
21. Lead to CRT pin 1

22. Lead to pin 5 of V2, 12DQ6 horizontal output
23. Lead to C403A, low B , 120 volts
24. White/black lead to horizontal output transformer, T400,

terminal 3, boost f34, 190 volts
25. Lead tg C405A, B -i4, 140 volts
26. Lead to arm of .CONTRAST control, R223
27. Lead to CONTRAST control, 8223
28. Shielded lead to VOLUME control, R107
29. Shielded lead to arm of VOLUME control, R107
30. Blue lead to audio output transformer, T100
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Figure 5. Bottom view of printed circuit board showing top components as schematic symbols.
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WESTINGHOUSE Chassis V-2366, Schematic Diagram

NOTES:
I. DC VOLTAGES MEASURED FROM 8-, NO APPLIED SIGNAL ,USING A
2. ALL PEAK CO PEAK WAVEFORMS AND D.C. VOLTAGES(*) TAKEN WITH ALL

CONTROLS SET FOR NORMAL PICTURE.

3. ALL CAPACITANCE VALUES LESS THAN I ARE IN MFD AND VALUES GREATER THAN I

ARE IN MAIFD,WHILE ALL RESISTORS ARE 1/2 WATT UNLESS OTHERWISE SPECIFIED.

4. V 23 6 6- 2 CHASSIS ONLY
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B

ALIGNMENT USING AN AIR SIGNAL
1. Tune the receiver to a television station. Connect an

attenuator between the antenna lead-in and receiver so
that signal strength may be varied from weak to strong.

2. Set the quieting control to mid -range.

7 2 7 2 4 3 4 5 4 3 S 4 4 3

C 406
0411

1 033
680 I

3. Apply a strong signal to the receiver. Adjust the quadra-
ture coil, L103 for maximum program sound. If peaks
occur at two widely separated positions, use the one
that occurs with the slug farthest counterclockwise. If

two peaks occur within a narrow range of adjustment,
sufficient signal is not being applied to the receiver or
the quieting control is not set at the correct position.
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WESTINGHOUSE Chassis V-2366, Schematic Diagram
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4. Apply a very weak signal that allows noise to be heard.
Adjust the 4.5 me IF slugs (L100 and L101) for maximum
program sound. If peaks occur at two different positions
of the slug, use the peak that occurs when the slug is
farthest counterclockwise.

L

C426
100
5K V

 B + 390 V.

?7421

R230
IM

Schematic diagram, V-2366-1 and V-2366-2 chassis

5. Using a strong signal, readjust L103 for maximum sound.
6. Apply a strong signal and readjust the quieting control

for minimum hum. This control determines the AM
rejection characteristics of the sound system. Its correct
setting is normally about mid -position.
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

Westinghouse
MODEL AND CHASSIS CHART

Model Chassis Bands
Covered

Tuner Used Tuner Tubes UHF
Adaptability

Additional
Information

H21K210 - mahogany
H21K211 - limed oak
H21T206 - mahogany
H21T207 - blond

V-2364-1 VHF
VHF: 470V049H01,

code 305
RF amp: 2BN4
Mix-osc: 5CG8

External
converter
required

12DT5 used
as vertical
output tube

H21KU210 - mahogany
H21KU211 - limed oak
H211U206 - mahogany
H21TU207 - blond

V-2364-2 VHF-UHF

VHF: 470V050H01,
code 305

UHF: 472V024H04

RF amp: 2BN4
Mix-osc: 5CG8
UHF osc: 2AF4A
Crystal: 1N82A

Equipped
with
UHF tuner

12DT5 used
as vertical
output tube

H21K210A - mahogany
H21K211A - limed oak
H21T206A - mahogany
H21T207A - blond

V-2364-3 VHF
VHF: 470V049H01,

code 305
RF amp: 2BN4
Mix-osc: 5CG8

External
converter
required

5CZ5 used
as vertical
output tube

H21KU210A - mahogany
H21KU211A - limed oak
H21TU206A - mahogany
H21TU207A - blond

V-2364-4 VHF-UHF

VHF: 470V050H01,
code 305

UHF: 472V024H04

RF amp: 2BN4
Mix-osc: 5CG8
UHF osc: 2AF4A
Crystal: 1N82A

Equipped
with
UHF tuner

5CZ5 used
as vertical
output tube

(Service material on pages 172 through 178)

CHASSIS REMOVAL 5. Unplug speaker leads.
1. Remove the following knobs from front of escutcheon: 6. Remove screws 3, 4, and 5, which hold escutcheon on

CONTRAST, VHF channel selector, and PULL -ON front bracket.
VOLUME. 7. Remove escutcheon.
If receiver is a UHF model, remove UHF knob and dial 8. Remove thumbwheels.
from side of cabinet. 9. Remove screws 6, 7, 8, and 9, Note location of these

2. Remove screws which hold back cover. Remove back screws in the diagram.
cover. 10. Remove chassis retaining bolts, accessible from bottom

See figure 1 of cabinet.

3. FROM INSIDE THE CABINET, remove screws 1 and 2. 11. Slide chassis out of cabinet.

These screws hold escutcheon from the rear, and are CRT REMOVAL

located in extreme upper left and right corners. Remove chassis from cabinet. Remove CRT socket, yoke
4. Remove the outside antenna lead-in wire and antenna and HV connector. Loosen bolt (at top of CRT) which secures

bracket. CRT support strap. Carefully remove CRT.

,A0 0 0

O
'-------

CD 0(

0 SCREWS 0 SO ARE ACCESSIBLE
FROM INSIDE THE CABINET.

0

/

0

Figure 1. Front bracket with escutcheon removed.
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION
PART LOCATION PART LOCATION

WESTINGHOUSE

I
472V0241424

Chassis V-2364, Service Data, Continued
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION
WESTINGHOUSE Chassis V-2364, Service Information, Continued

Bottom view of printed circuit board showing top components as schematic symbols.

1. Lead to high B+, 265 volts
2. Lead to C302, .47 mfd
3. Boost B+, 610 volts
4. Lead to R223, BRIGHTNESS control
5. Shielded lead to R107, VOLUME control
6. AGC lead to tuner
7. AGC lead to lug no. 1, T400
8. Lead to R217, CONTRAST control
9. Lead to arm of CONTRAST control

10. B+ lead to tuner, 130 volts
11. Lead to C110B, 20 mfd
12. Shielded lead to R107, VOLUME control
13. Blue lead to T101, audio output transformer
14. Lead to screen supply, audio B+, 230 volts

14A. Red lead to T101, audio output transformer
15. Lead to audio B+, 235 volts
16. Lead to pin 4 of CRT, focus
17. Lead to pin 2-6 of CRT, grid

265 V. 610V.
HI 8+ BOOST

1,1012
R4 6

4 1:

t' c415!

i T___.. t -J R*05

c4,71

18. Lead to 8223, BRIGHTNESS control
19. Heater lead to tuner
20. Shielded lead from tuner, IF input
21. Lead to pin 7 of CRT, cathode
22. Lead to pin 3 of CRT, screen
23. Shielded lead to R312, VERTICAL hold
24. Lead to T300 and orange lead to yoke, Z302

25. AGC lead to lug 2, T400
26. Shielded lead to R312, VERTICAL hold
27. Lead to pin 1 of CRT, heater
28. Blue lead to T300, vertical transformer
29. Red lead to T300, vertical transformer
30. Lead to C424A, 10 mfd
31. Lead to pin 7 of 12DQ6A horiz. output tube
32. Black lead to ground, B-
33. Shielded lead to R417, HORIZONTAL hold
34. Lead to pin 5 of 12DQ6A horiz. output tube
35. Lead to low B+, 130 volts
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

WESTINGHOUSE Chassis V-2364, Service Information, Continued

AL I G r\1 1\,/1 r\1 -r
VIDEO ALIGNMENT

VIDEO ALIGNMENT EQUIPMENT REQUIRED 4. Sweep generator. Output frequencies required: 40 through
220 mc (video IF and channels 2 - 13). Output voltage
level should be adjustable.

I. Oscilloscope. Use direct probe. 5. Bias supply. A 6 volt battery, with a tapped 10 K ohm
2. VTVM resistor connected across its terminals, may be used.
3. Marker or CW signal generator. Output frequencies The resistor should be tapped at the 3 volt point for the

required: 40 through 220 mc. Equipment should be accurate receiver AGC connection, and at the 2.5 volt point for the
and stable; crystal calibration preferred. Output voltage tuner AGC connection. Or, two separate batteries may
level should be adjustable. be used.

VIDEO ALIGNMENT CHART
Use alignment tool shown in figure 6, except where noted.
For scope -to -test point connection, or VTVM-to-test point connection, use decoupling network shown in figure 10.

Step Generator
Freq.
(MC)

Generator
Connection Point

Indicator and Connection
Point Adjustment

1. Connect -3V bias to test point A. Detune
the IF output coil located in the tuner.
(Figure 14)

2. IF sweep 43.9 Connect generator out-
put to grid of V9
(pin 1).

Scope, calibrated 2V P -P. Con-
nect to test point B thru
decoupling network.

T203. Bottom slug for maximum output; top
slug to rock response at 43.9 mc.

3. Remove sweep generator
output cable from
grid of V9.

4. CW 43.1 Connect generator out-
put to test point D, thru
terminated cable.

VTVM. Connect to test point B
thru decoupling network.

T202. Adjust for maximum output.

5. CW 47.25 " " " " L200. Adjust for minimum output.

6. CW 45.2 " " PI " T201. Adjust for maximum output.

7. Remove CW output
cable from test point D.

8. IF sweep 44 t Connect generator out-
put to test point D thru
terminated cable.

Scope, calibrated 2V P -P.
Connect to test point B thru
decoupling network.

If necessary, touch up T201 and T202 so
that curve resembles that shown in
figure 11.

9. Remove IF sweep gener-
ator output cable from
test point D.

10. CW 41.25 Connect CW generator
output to tuner test
point thru terminated
cable,

VTVM. Connect to test point B
thru decoupling network. Set
VTVM sensitivity so that meter
will show an indication at
-1.5 volts.

Switch channel selector to channel 12 or
13. Adjust T200, top slug, for minimum
voltage indication.

11. CW 47.25 " .. " " With channel selector set at either channel
12 or 13, adjust L206 for minimum
indication.

12. Disconnect CW generator
output cable from
tuner test point.

13. CW 59.75 Connect CW generator
output to antenna
terminals thru im-
pedance matching
network. (Figure 8)

.. ,, Apply -2.5 volts bias to tuner AGC point.
Adjust fine tuning control for minimum
dip on VTVM. The VTVM should show a
voltage rise on either side of the dip.

14. Disconnect CW gener-
ator output cable from
antenna terminals.

15. RF sweep CH 2

(54-60)

Connect RF sweep out-
put to antenna terminals
thru impedance
matching network.

Scope, calibrated 2V P -P. Con-
nect to test point B thru
decoupling network.

Tune IF output coil (on tuner) for maximum
output. Tune T200 (bottom slug) to rock
response at center of pass band (57 mc).
Curve is shown in figure 12. Use
alignment tool shown in figure 7.
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

WESTINGHOUSE Chassis V-2364, Schematic Diagram
NOTES.

I DC VOLTAGES MEASURED FROM 8-, NO APPLIED SIGNAL. USING v T VM

2. ALL PEAK TO PEAK WAVE FORMS TAKEN WITH CONTROLS ADJUSTED FOR
A NORMAL PICTURE CONTRAST FOR 125 VP -P AT TEST POINT C.

3 ALL CAPACITANCE VALUES LESS THEN I ARE IN mfd. AND VALUES GREATER
THEN ARE IN mnIld. , WHILE ALL RESISTANCE VALUES ARE IN OHMS
1/2 wATT UNLESS OTHERWISE INDICATED

4  INDICATES VOLTAGE FOR NORMAL PICTURE.
5  SEE PARTS LIST.
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C409
.033

*251

.080 ACROSS FLATS

TUNER ADJUSTMENT TOOL

C410

4276
Umf ONLY

PART NO. V-8623-2

Figure 7. Alignment tool, .080" across flats.

SECTION 4
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WESTINGHOUSE Chassis V-2364, Schematic Diagram
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Figure 8. Impedance matching network.

Alignment continued
on page 178, over.
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WESTINGHOUSE Chassis V-2364,

2 VOLTS
PEAK TO PEAK

42.25MC 45.75MC
41.25MC 43MC 44MC 45MC 47. 5MC

6 DB

I.5DB

Figure 11. Video IF response curve.

SOUND ALIGNMENT

The sound section may be aligned using signal generators
(FM or AM) or by using an air signal. Alignment procedure
for both methods follows:

ALIGNMENT USING A SIGNAL GENERATOR
1. Connect a high impedance AC voltmeter or oscilloscope

across the volume control for use as an indicator.
2. Set quieting control to mid -range.
3. Apply a 4.5 mc FM signal (deviation approximately 7.5 kc)

to video test point B.
4. Using a strong signal, adjust the quadrature coil, L101,

for maximum output.
5. Reduce the signal to the lowest level that will produce

an indication. Adjust L100 and T100 for maximum output.
6. Using a strong signal, readjust the quadrature coil,

LI01, for maximum output.
7. Apply a 4.5 mc AM signal (modulated approximately 30

percent) to video test point B. Adjust the generator output
for strong signal level.

8. Adjust the quieting control for minimum AM response or
output.

Alignment Information, Continued
VIDEO
TEST

POINT "B"

47K

RECEIVER
CHASSIS I
GROUND

Figure 10. Decoupling network, oscilloscope
or VTVM input.

470 --t
MMF

PICTURE CARRIER
55.25 MC

2 VOLTS VP

SOS ..an

1T1.O VTVM OR
OSCILLOSCOPE

SOUND CARRIER

59.75 MC

Figure 12. Overall response curve, channel 2.

ALIGNMENT USING AN AIR SIGNAL

1. Tune the receiver to a television station. Connect an
attenuator between the antenna lead-in and receiver so
that signal strength may be varied from weak to strong.

2. Set the quieting control, R102, to mid -range.
3. Apply a strong signal to the receiver. Adjust the quadra-

ture coil, LI01, for maximum program sound_ If peaks
occur at two widely separated positions, use the one
that occurs with the slug farthest counterclockwise. If
two peaks occur within a narrow range of adjustment,
sufficient signal is not being applied to the receiver or
the quieting control is not set at the correct position.

4. Apply a very weak signal that allows noise to be heard.
Adjust the 4.5 mc IF slugs (L100 and T100) for maximum
program sound. If peaks occur at two different positions
of the slug, use the peak that occurs when the slug is
farthest counterclockwise.

5. Using a strong signal, readjust L101 for maximum sound.
6. Apply a strong signal and readjust the quieting control

for minimum hum. This control determines the AM re-
jection characteristics of the sound system. Its correct
setting is normally about mid -position.

ELIMINATION OF THE SPOT REMOVER CIRCUIT
Exhaustive tests showed that the spot appearing on the

CRT was not detrimental. Therefore, the spot remover circuit
(R228 & C215) was eliminated in later production.

3BN6 TUBE SOCKET CHANGE
The tube socket for the 3BN6 FM Detector was replaced

by a socket of different composition to further reduce any
tendency toward 4.5 MC drift.

VERTICAL OUTPUT VOLTAGE CHANGE
Later production, using the 12DT5 Vett. Out tube,

required a change in the screen grid (pin 1) voltage from
Hi B+ (265V) to Vert. B+ (255V). This change provides a
more stable vertical output operating range.
REVISION OF SOUND LIMITER CIRCUIT

The sound limiter circuit has undergone several changes.
These changes result in improved tuning characteristics and
a lower interference level without any decrease in sound
sensitivity.

4.5 MC
L100

C101
47

TO PIN *9
6AU8

VIDEO OUTPUT

TO PIN *2
3BN6 FM DET.

TO TERM *3
TIO0

V6B
6AU8
SOUND
LIMITER

Revised sound limiter circuit
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ZENITH RADIO CORPORATION

iNITII TELEVISION
CHASSIS 15A26 - 15A26Q - 17A30 - 17A30Q - 17A31Q - 19A30. 19A30Q

CHASSIS 151320 - 15B20Q - 17B20 - 17B20Q - 17B21Q - 171322 - 191320 - 19B20Q

Service material on pages 179 through 190. Model and chassis information below.
MODEL CHASSIS PICTURE TUBE MODEL CHASSIS PICTURE TUBE
A1410L 15A26 14AUP4 B1410L & LZ 151320 14AUP4
A1411P 15A26 14AUP4 B1411P & PZ 15820 14AUP4
A1412G 15A26 14AUP4 B1412G & GZ 151320 14AUP4
A1716L 15A26 17CRP4 B1413G & GZ 15B20 14AUP4
A1717G 15A26 17CRP4 B1715L 15B20 17CRP4
A1718G 15A26 17CRP4 B1716C 15B20 17CRP4
A1719J 15A26 17CRP4 B1717J 15B20 17CRP4

A2001L 15A26Q 17CRP4 B1718B 15B20 17CRP4

A2221R & L
A2223E,R,Y

17A30

17A30

21CXP4
21CXP4

B1719P
B1720C
B2001L

15620
15820
15B20Q

17CRP4
17CRP4
17CRP4A2245, E,R 17A30 21CXP4 B2221R & Y 17B20 21CXP4A2246 E & R 17A30 21CXP4 B2223E,R,Y 17B20 21CXP4

A2252R 17A30 21CXP4 B2225,E,R 17B20 21CXP4
A2253 E & R 17A30 21CXP4 B2245,E,R 17B20 21CXP4
A2282E & R 17A30/3Z01 21CXP4 B2245Z,EZ,RZ 17A30 21CXP4
A2329R 19A30 21CXP4 B2246E & R 171320 21CXP4
A2330 E &R 19A30 21CXP4 B2247E & R 171320 21CXP4
A23601-4 & R 19A30 21CXP4 B2247EZ & RZ 17A30 21CXP4

A2673E & R 17A30 24AJP4 B2249,H,R 178 20 21CXP4

A3000E & R
A3001 E & R

17A31Q

17A30Q

21CXP4
21CXP4

B2250MZ & RZ
B2254 E,H,R
B2282,E,R

17A30
17B20

17B22.6B26

21CXP4
21CXP4
21CXP4

A3004, E,R 17A31Q 21CXP4 B2329R 191320 21CXP4
A3006 E,I1, R 17A30Q 21CXP4 B2330E & R 191320 21CXP4
A3007R 17A30Q 21CXP4 B2335,E,R 19B20 21CXP4
A3008E & R 17A30Q 21CXP4 B2358E & R 19B20 21CXP4
A3009E & 11 17A30Q 21CXP4 B2359 & E 19B20 21CXP4
A3010E & R 19A30Q 21CXP4 B2360M & R 19620 21CXP4
A3011, E,Y 19A30Q 21CXP4 B2673,E,R 17B20 24AJP4
A3012H & R 19A30Q 21CXP4 B3000E & R 17621Q 21CXP4

A3013H 19A30Q 21CXP4 B3001E & R 17B20Q 21CXP4

A3014H & R
A4007E & R

19A30Q
19A30Q

21CXP4
24AJP4

B3004,E,R
B3006,E,R
B3007E & R

17B21Q
17B20Q
17320Q

21CXP4
21CXP4
21CXP4

A4012H & R 19A30Q 24AJP4
B3008R 17B20Q 21CXP4
B3009,E,Y 17B20Q 21CXP4
B3010E,H,R 19620Q 21CXP4

Suffix Q following chassis number iden- B3011,E,Y 191320Q 21CXP4
tifies remote control set. Suffix U or B3012H & R 19B20Q 21CXP4
UD is added to chassis and model num- B3013H 19B20Q 21CXP4

ber when UHF tuner is added to set. B3014H & R 19B20Q 21CXP4
84007E & R 191320Q 24AJP4
B4012H & R 19B20Q 24AJP4
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ZENITH Chassis 15A26, 17A30, 17A31,

AGC ADJUSTMENT
To adjust the AGC, tune in a strong TV signal and
slowly turn the delay control until a point is reach-
ed where the picture distorts and buzz is heard in
the sound. The control should then be backed down
from this position and set at a point comfortably
below the level of inter -carrier buzz, picture dis-
tortion and improper sync. This setting will corres-
pond to approximately 3 V. peak to peak output from
the video detector.

FRINGE LOCK ADJUSTMENT

The fringe lock adjustment is made to obtain best
possible synchronization under weak and noisy
signal conditions. To adjust, first check the AGC
adjustment and proceed as follows.

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 nor-
mally when the turret is switched from channel to
channel.

2. If 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
conditions, the correct adjustment will be near the
counterclockwise position of the control.

3. In fringe and noisy areas, the best adjustment
will be found at or near the maximum clockwise
position of the control; however, do not automatical-
ly turn the fringe lock fully clockwise in fringe
areas. Follow the procedure outlined. In areas
where both local and fringe signals are received,
a compromise setting should be made for best over-
all performance.

CENTERING ADJUSTMENT
The centering assembly is built into the yoke hous-
ing. This assembly is made of two magnetic rings
which can be rotated by means of tabs. Centering
is accomplished by gradually rotating the tabs with
respect to each other, then rotating both tabs si-
multaneously until the picture is centered.

CORRECTOR MAGNET ADJUSTMENT
Two corrector magnets are used to obtain straight,
sharply focused sweep lines across the face of the
picture tube. The magnets are mounted on the de-
flection 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
four corners and sides of the picture are visible.
(In some receivers it may not be possible to reduce
the picture size sufficiently to see all the sides and

1959 TELEVISION SERVICING INFORMATION
19A30, 15B20, 17B20, 17B21, 17B22, 19B20

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: Misadjustment of the corrector magnets may
cause pincushioning, barreling, keystoning, poor
linearity, etc.

SOUND ALIGNMENT
Proper alignment of the 4.5 Mc intercarrier sound
channel can only be made 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.

TO RECEIVER ANTENNA TERMINALS

MATCHING TRANSFORMER
50 OHMS UNBALANCED TO 300 OHMS BALANCED

HOOKED END
FOR CONNECTING
TO VARIOUS GRIDS

470 MMFD.
CERAMIC
CAPACITOR

GROUND DIRECTLY
TO CHASSIS. DO NOT
USE LEADS.

5611
1/2 W 5%
CARBON
RESISTOR

SWEEP GENERATOR
OUTPUT CABLE

Fig. 5 IF-RF Alignment Fixtures

Various methods may be used to reduce the signal
level; however, a step attenuator is recommended
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. Adjust the
step attenuator until the signal is reduced to a
level where a "hiss" is heard with thc sound.

3. Adjust the sound take -off coil (top and bottom
cores), intercarrier transformer, quadrature coil and
buzz control for the best quality sound and minimum
buzz. It must be remembered that any of these ad-
justments may cause the "hiss" to disappear and
further reduction of the signal will be necessary to
prevent the "hiss" from disappearing during align-
ment.
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ZENITH Chassis 15A26, 17A30, 17A31,

VIDEO IF ALIGNMENT
Refer to the tube and trimmer layout for reference
test points.
1. Slowly turn the channel selector until the tuner
rotor is made to rest between two channels. This
will prevent an erroneous response.

2. Connect an oscilloscope through a 10,000 ohm
isolation resistor to terminal "C' ' ( detector).
Connect the ground lead to chassis.

3. Feed the sweep generator through the special
terminating network shown in Fig. s to point "G"
(Pin 1 of the 3rd IF). Adjust generator to obtain
a response similar to Fig. 6 with a detector output
of 3 volts peak to peak. Do not exceed this level
during any of the adjustments.

4. Set the marker generator to 45.75 Mc and alter-
nately adjust the top and bottom cores of the 4th IF
for max:mum gain and symmetry with the 45.75 Mc
marker positioned as shown in Fig. 6. The 39.75 Mc

Fig. 6.4th IF Response

marker can fall within t 0.5 Mc of the specified
frequency. If the correct response cannot be obtain-
ed, check the position of the cores to see that they
are not butted but are entering their respective
windings from the opposite ends of the coils.

5. Connect the sweep generator to terminal "A"
(Mixer grid, see fig. 1,2 or 3, depending on tuner).
Connect terminal "F" to chassis and connect a

Fig. 7, Expanded View of Traps

1959 TELEVISION SERVICING INFORMATION

19A30, 15B20, 17B20, 17B21, 17B22, 19B20

jumper between terminal "E" and the junction of
the 56 ( 68 in 15A26) and 1500 ohm resistors in the
cathode of the 1st IF. Adjust sweep to obtain a
response similar to Fig. 9. Switch oscilloscope to
10 X gain to "blow up" the traps.

Fig. 8.Further Expansion of Fig. 7 for detail view
of the 39.75 and 47.25 Mc Traps.

6. Refer to Fig. 7 and 8 and adjust the 39.75 Mc
41.25 Mc, and the two 47.25 Mc traps for minimum
marker amplitude. (15A26 chassis has one 47.25 Mc
trap.) It can be seen that high oscilloscope gain
must be used to "run" the response off the screen
in order to view a "blow up" of the traps.

7. Disconnect the jumper between "E" and the
56 and 1500 ohm cathode resistors. Connect this
jumper between "E" and chassis. Adjust sweep
generator for 3 volts peak to peak output. Alternate-
ly adjust the 2nd, 3rd, 1st IF and the converter
plate coil until an overall response similar to Fig. 9
( Fig. 10 for 15A26) is obtained. 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. After align-
ment remove all jumpers and check operation.

Fig. %Overall IF Response 17A & 19A Chassis

Fig. 10.0verall IF Response 15A26 Chassis
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ZENITH Chassis 15A26

AFC ADJUSTMENT

and 15A26Q Service Material

1. Connect a jumper from the grid end of diode X2
( see fig ) to chassis. Connect a short jumper
across the terminals of the oscillator coil. Set the
horizontal fine control to the center of its range.

TO I.F. OUTPUT
ON TUNER

8+ (RED LEAD)

A.G.C. (YELLOW LEAD)

TEST POINT .E. I.F BIAS

1ST. IF TRANSFORMER
AND 41 25MC TRAP

(TOR CORE ASSOCIATED SOUND)

2ND I.F TRANSFORMER

ADJACENT CHANNEL TRAPS
39 75MC I BOTTOM SLUG, ADJACENT PIX)

4725MC I TOP SLUG,ADJACENT SOUND)

3RD I F TRANSFORMER

TEST POINT .1,7 I.F. ALIGNMENT ---

HORIZONTAL HOLD CONTROL( FINE)

VERTICAL HOLD CONTROL -

4 TH. I F TRANSFORMER

BRIGHTNESS CONTROL -----

TEST POINT '1). VIDEO OUTPUT -

CONTRAST CONTROL

SOUND TAKE -OFF COIL

TEST POINT TO BE GROUNDED FOR I.F ALIGNMENT

TEST POINT "C. I.F DETECTOR OUTPUT

TEST POINT .H. SOUND LIMITER PLATE

INTERCARRI ER COIL

BUZZ CONTROL

DEFLECTION YOKE ADJUSTMENT

JACK FOR REMOTE
LISTENING DEVICES

,SPEAKER LEADS
FROM T.V. SET

GROUND LUG
TO CABINET AT SPEAKER

T.V. SPEAKER LEADS

VERTICAL SIZE CONTROL

2. Tune in a TV station and adjust the horizontal
coarse control until the picture is as nearly synch-
ronized as possible.

3. Remove the jumper from the oscillator coil and
adjust the core until the picture is again as nearly
synchronized as possible.

4. Remove the jumper from the AFC diode and
check operation. A slight readjustment of the coarse
control may be necessary to insure positive synch-
ronization with the fine control approximately in the
center of its range.

VOLUME CONTROL

-DEFLECTION YOKE

_TEST POINT (RINGING COIL TERMINALS)

HORIZONTAL RINGING COIL

TEST POINT .11" PLATE OF DIODE(AFC)

-SELENIUM DIODE (HORIZONTAL A FC )

PIX CENTERING ADJUSTMENT

TEST POINT *K. FILAMENT

- TEST POINT G' SOUND DISC AUDIO OUTPUT

WIDTH CONTROL( METAL SLEEVE )

OUADRATURE COIL

TEST POINT 'Al* FILAMENT LEAD TO TUNER ( BUCK LEAD)

VERTICAL LINEARITY CONTROL

FRINGE LOCK CONTROL ---

MOTOR SOCKET

CONNECTOR SOCKET TO SPACE COMMAND CHASSIS

A.G.C. DELAY CONTROL

-HORIZONTAL HOLD CONTROL (COARSE)

R
A C INTERLOCK

Tube and Trimmer Layout 15A26 & 15A26Q Chassis.
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VOLUME TV -15, MOST -OFTEN -NEEDED 1959 TELEVISION SERVICING INFORMATION

Index
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.

Admiral Corp. Admiral , Cont Admiral, Cont.
1501 5 C21E14 29 CHS21H77 9

16A R1 29 C21E16 29 CR21E12 29

16AD1 29 C21E17 29 CR21E13 29

16AE1 29 C21E22 29 CR21E14 29
1 6A G1 29 C21E23 29 GS21G62 21

16A L1 29 C21E24 29 GS 21G63 21

1 6AU1 29 C21G2 21 GS21G64 21
16AW1 29 C21G3 21 L21E22 29
16AX1 15 C21G12 21 L21E23 29

16B1 29 C21G13 21 L21E24 29

16D1 29 C21G14 21 L21G12 21
16E1 29 C21G22 21 L21G13 21
16G1 29 C21G23 21 L21G14 21
16J1 29 C21G24 21 L2111G12 21
16K1 29 C21UG2 21 L21UG13 21

16L1 29 C21UG3 21 L21UG14 21

16U1 29 C21UG12 21 LA21E22 29
16W1 29 C21UG13 21 IA21E23 29

16X1 15 C21UG14 21 LA.21E24 29
Pl7D46 15 C21UG22 21 LH21H22 9

P17D47 15 C21UG23 21 LH21H23 9

P17E31 5 C21UG24 21 LH21 H24 9

Pl7E32 5 CA21E2 29 LH21H32 9

P17E33 5 CA21E3 29 LH21H35 9

P17E34 5 CA21E6 29 LH 21131122 9

Pl7E35 5 CA21E7 29 LH 21UH23 9

PA 17D41 15 CA21E12 29 LH21UH24 9

PA 17D42 15 CA21E13 29 LH21UH32 9

PA17D43 15 CA21E14 29 LH 21 UH3 5 9

PA 17D44 15 CA21E16 29 LHS21H 51 9

PA17D4 5 15 CA21E17 29 LHS21H 53 9

16 6C , -CB 21 CA21E22 29 LHS21H54 9

18A 6T , -TB 21 CA21E23 29 LHS 21H62 9

18B6C , -CB 21 CA21E24 29 LHS21H69 9

18B6T , -TB 21 CH21E26C 29 LS21G42 21

18C 6C 21 CH21E27C 29 LS21G43 21

13C 6T 21 CH21E29C 29 T21E1 29
18UA 6C , -CB 21 CH21H32 9 T21E2 29

18UA 6T , -TB 21 CH21H33 9 T21E3 29

18UB 6C 21 CH21H34 9 T21E21 29

18UB 6CB 21 CH21H41 9 T21E22 29

18UB6T , -TB 21 CH21H43 9 T21E23 29

20B6C , -CB 9 CH21H44 9 T21G1 21

2086T , -TB 9 CH21UH32 9 T21G2 21

20C 6C 9 CH21UH33 9 T21G11 21

20UB6C , -CB 9 CH21L7134 9 T21G12 21

2OUB6T , -TB 9 CH21UH41 9 T21G13 21

C21E2 29 CH21UH43 9 T2lUG1 21

C21E3 29 CH21UH44 9 T2lUG2 21

021E6 29 CBA21E26C 29 T21UG11 21

021E7 29 CHA21E27C 29 T21UG12 21

021E12 29 CHA21E29C 29 T21UG13 21

C21E13 29 CHS21H72 9 TA 21E1 29

Admiral, Cont.
TA21E2 29
TA21E3 29
TA21E21 29
TA21E22 29
TA21E23 29
TH21E51C 29
TH21E52C 29

Emerson, Cont.
120435P 45
120435Y 45
120437HC 41
120438MC 41
120445W 45
120446Y 45

TH21E53C 29 General Elect.
TH21H22 9 Q-3 59
TH21H23 9 U3 67
TH211TH22 9 M4 51
TH21UH23 9 14P1208 59
THA21E 51C 29 14P121 5 59
THA21E52C 29 14P1216 59
THA 21E53C 29 17T2405 51
TR21E21 29 17T2410 51
TR21E22 29 17T2411 51
TR21E23 29 17T2412 51
TS 21022 21 21C2440 51
TS21G23 21 21C2441 51

2102445 51
Emers on Radio 21C2535 67
1282 , -X 41 21C2536 67
1283, -X 41 21C2550 67
1284, -X 41 21C2551 67
1285 41 21C2560 67
1286 41 21C2 561 67
1414 35 21L2555 67
1415 35 21L2556 67
1432 35 21L2557 67
1433 35 21T2419 51
1434 35 21T2420 51
1435 35 21T2421 51
1438 35 21T2426 51
1439 35 24C2446 51
1440 35 24T2425 51
1441 35
14 52 45 Hotpoint Co.
14 53 45 4-3 59
1466 45 U3 67
1467 45 M4 51
1470 45 143208 59
1471 45 143209 59
120397B 40 173320 51
120407S 35 175321 51
120408U 35 173322 51
120412H 41 213412 51
120413M 41 213415 67
120414H 41 213416 67
1204173 35 213420 51
120418U 35 213421 51
1204203 35 213530 51
120421U 35 21S 531 51
120422S 35 213 532 51
120423U 35 213 533 51
120424W 45 213 560 67
120425Y 45 21S 561 67
120434N 45 21S 630 51
120434W 45 21S 631 51

191
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Montgomery Packard -Bell+ RCA,Contraued SY2-vania,Cont. Zenith, Cont.
Ward & Co. 2401 101 21T9132,U 149 17P206 153 81720C 179
WG-5040A 72 88-5 101 21T9135,U 149 21T121 153 A2001L 179
WG-5140A 72 21T9137,U 149 82001L 179

Philco Corp. 21T9152,U 149 ':Vestinghouse A2221L,R 179

Motorola
8L35 105
8L35U 105
9H25 111
9H25U 111
9L35 121

21T9155,U 149
21T9156,U 149
21T9157,U 149
21T9215,U 149
21T9216,U 149

H17T247 159
H17T249 159
H17T250 159
H17TU247 159
H17TU249 159

82221R,Y 179
A2223+ 179
82223+ 179
82225+ 179
A2245,E,R 179

17P3+ 84

2l7P3+
84

1F88,+ 75
21K73B,M 75 9L35U 121 21T9217,U 149 H17TU250 159 82245,+ 179
21K75+ 75 9L41 116 21T9225+ 149 H21K204D 167 A2246E,R 179
21K76+ 75 9L41U 116 21T9226,+ 149 H21K205D 167 82246E,R 179
21K77B,M 75 21T9227,+ 149 H21K210,A 172 82247+ 179
21K80+ 75 RCA Victor 21T9235,+ 149 H21K211,A 172 82249,H,R 179
21K818,M 75 14PD9030,13137 21T9236,+ 149 H21KU210,A 172 B2250+ 179
21K900W 75 14PD9033,U137 21T9237,+ 149 H21KU211,A172 A2252R 179
21K98+ 83 14PD9034,U 137 21T9238,+ 149 H21T201D 167 A2253E,R 179
21K100BA 83 14PT9011,U137 21T9255,+ 149 H21T202D 167 B2254+ 179
21K100NA 83 14PT9012,U137 21T9256,+ 149 H21T203A 167 A2282E,R 179
21K101+ 83 17PD9062,U129 21T9257,+ 149 H21T206,A 172 B2282,E,R 179
21K102CWA 83 17PD9064,U129 21T9258,+ 149 H21T207,A 172 A2329R 179
21K103+ 83 17PD9070,U129 21T9315,U 149 H21T217 167 B2329R 179
21P1B,+ 90 17PD9072,U129 21T9316,U 149 H21TU203A 167 A2330E,R 179
21T40+ 75 17PD9074,U 129 21T9317,U 149 H21TU206,U 172 82330E,R 179
21T42+ 75 17PD9078,U129 21T9318,U 149 H21TU207,U172 82335,E,R 179
21T58+ 83 17PD9079,U 129 21T9335,U 149 V-2364-1 172 B2358E,R 179
21V1W,-A 75 17PT9041,U 129 21T9337,U 149 V-2364-2 172 82359,E 179
Y21F8B,+ 75 17PT9042,U129 21T9339,U 149 V-2364-3 172 A2360M,R 179
Y21K73+ 75 17PT9050,U129 21T9355,U 149 V-2364-4 172 82360M,R 179
Y21K75+ 75 17PT9054,U 129 21T9356,U 149 V-2365+ 159 A2673E,R 179
Y21K76+ 75 17PT9059,U 129 21T9357,U 149 V-2366-1 167 82673,E,R 179
Y21K77+ 75 21D9182,U 141 21T9375,U 141 V-2366-2 167 A3000E,R 179
Y21K80+ 75 21D9185,U 141 21T9376,U 141 B3000E,R 179

Y21K81+ 75 21D9187,U 141 21T9377,U 141 Zenith Radio A3001E,R 179
Y21K900W 75 21D9195,U 141 21T9378,U 141 15A 26,Q 179 83001E,R 179
Y21K98+ 83 21D9197,U 141 21T9396,U 149 15B20,Q 179 A3004,E,R 179
Y21K101+ 83 21D9475,U 141 21T9397,U 149 17A30,Q 179 B3004,E,R 179
Y21K103+ 83 21D9477,U 141 21T9399,U 149 17A31Q 179 A3006+ 179
Y21P1+ 90 21D9495,U 141 21T9415,U 149 17820,Q 179 B3006,E,R 179
Y21T40+ 75 21D9496,U 141 21T9417,U 149 17821Q 179 A3007R 179
Y21T42+ 75 21D9497,U 141 21T9435 149 17B22 179 B3007E,R 179
Y21T58+ 83 21D9516,U 141 21T943.6 149 19A30,Q 179 A3008E,R 179
Y21T61+ 83 21D9530,U 141 21T9437 149 19520,0, 179 B3008R 179
Y21V1W,-A 75 21D9534,U 141 KCS-117A 125 A1410L 179 A3009E,H 179
TS -427 84 21PT9095,U125 KCS-117B 125 B1410L,LZ 179 B3009,E,Y 179
TS -427Y 84 21RD9675,U 141 KCS-118A,3 129 A1411P 179 A3010E,R 179
RTS-544 83 21RD9676,u141 KCS-118C,D129 B1411P,PZ 179 B3010+ 179
RTS-544Y 83 21RD9677,U 141 KCS-120A,B 137 A1412G 179 A3011,E,Y 179
TS -544 75 21RD9690,U 141 KCS-121A B1412G,GZ 179 83011,E,Y 179
TS -544Y 75 21RD9699,13141 through 81413G,GZ 179 A3012H,R 179
WTS-544 75 21RT9632,U149 KCS-121R 141 81715L 179 B3012H,R 179
WTS-544Y 75 21RT9635,U 149 KCS-122E,+149 A1716L 179 A3013H 179
PTS-546 90 21RT9637,U 149 B1716C 179 B3013H 179
PTS-546Y 90 21RT9655,U 149 Sylvania Elec. A1717G 179 A301.115.,R 179

21RT9656,U 149 1-537-5 153 81717J 179 B3014H,R 179
Packard -Bell 21RT9657,U149 1-537-6 153 A1718G 179 A4007E,R 179
2101 101 21T9112,U 125 1-539-3 153 31718B 179 B4007E,R 179
2102 101 21T9115,U 125 1-539-4 153 A1719J 179 A4012H,R 179
21T1 101 21T9117,U 125 17P110 153 B1719P 179 B4012H,R 179
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