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Supreme Publications
RADIO DIAGRAM MANUALS

111 New 1957
VOLUME 17
Price $2.50

ofto,

1957

1:,1 D10

1)1A6RA

Repair quickly all new 1957 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 1957 sets. In-
cludes material on portables, clock
radios, record changers, FM, and
auto sets. A worthy companion ro
six teen 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 S2 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, alignment 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.

1956 [1 1955 II) 1954 El 1953 0 1952 1951

Volume 16 Volume 15 Volume 14 Volume 13 Volume 12 Volume 11

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

1] 1950
Volume 10

$2.50

111 1949
Volume 9

$2.50

0 1942 111 1941
Volume 5 Volume 4

$2.00 $2.00

Ei 1948
Volume 8
$2.00

E] 1940
Volume 3

$2.00

1947
Volume 7

$2.00

Ei 1939
Volume 2

$2.00

1946
Volume 6

$2.00

1926-1938
Volume 1

$2.50

 INDEX for all Radio and TV Manuals 250

PRA CT I CAL
DIO

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

.p.msx

MOW TO

MatrAut
Rattles
for PEWIT

n 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Cash in by improving and modernizing all out of date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

 ARVIN DIAGRAM Manual (Pre -War Radios) 50c

 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

1760 Balsam Road, Highland Park, Illinois
(Warehouse and Branch Office in Chicago, Illinois )

SUPREME TELEVISION MANUALS

1957

Television

El 1957 TV Manual, TV -12

This new giant volume of 1957
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 1957 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 81/2x11 inches.
Sturdy covers. Book binding opens
flat. Amazing value.
Price postpaid, only.... 3

EARLIER TV MANUALS FOR 1956 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 tha, 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.

[1] 1956 TV
Volume 1V-11

$3.00

[1] 1953 TV
Volume TV -7

$3.00

1949 TV
Volume TV -3

$3.00

[I] 1955 TV
Additional, TV -la

$3.00

El 1952 TV
Volume TV 6

$3.00

Li 1948 TV
Volume TV -2

53.00

n 1955 TV [I] 1954 TV
Early, Vol. TV -9 Volume TV -8

$3.00 $3.00

[11 1951 1V 111 1950 TV
Volume TV 5 Volume TV -4

$3.00 $3.00

 UHF Converters
Volume UHF -1, $1.50

(-1 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

11 Practical Radio & Electronics Course
Here is your complete home study course of 35 lessons designed to
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 81/2 x 11 inches, 3 -in -1 volume, includes all lessons, $395
instructor's notes, test questions. New edition. Only.

ri ANSWER BOOK to the above course 250

 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 81/2 x 11 inches, 92 pages. Over
1,000 practical service hints. 26 large, trouble -shooting blueprints. Charts
for circuit analysis. 114 tests using a Sc resistor. Developed
by M. N. Beitman. New edition. Price only

Simplified
Radio

Servicing
by

Comparison
Method

$150
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R. C. A. Victor
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FOREWORD

This new "Additional 1957 Television Servicing Information" manual
is the thirteenth volume of the Supreme Publications TV series. As in
previous volumes, we have tried to include all essential service facts on
all present-day popular sets. Factory prepared and checked material
was used in every case where it was available. This is the service ma-
terial you need to make TV servicing more profitable work.

Our sincere thanks and appreciation is extended to all manufacturers
through whose cooperation it was possible to present technical informa-
tion on the sets of their make.

M. N. Beitman
July 1957
Highland Park, Illinois
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Admiral 17C1 and 17G1
Chassis 17AC1 and 17AG1 differ from the
above only in that a UHF/VHF tuner is used.

Chassis 17C1, 17G1, are used in Models C21F42, C21F43, T21F32, T21F33
Chassis 17AC1, 17AG1, used in Models CA21F42, CA21F43, TA21F32, TA21F33

(Service material on pages 5 through 9)

Pants Zia
Only special parts are

COILS AND TRANSFORMERS
Sym. Description Part No.
L302 1st IF Grid Input Coil 72C 132-31
L303 IF Input Trap Coil

(41.25 MC) 73B 37-1
L304 Video Detector Peaking Coll 73B 5-20
L305 Video Detector Coil

(with white mark) 73B 24-7
L306 Video Detector Choke 73B 31-1
L307 Video (Series) Peaking Coll

(includes R322) 73B 5-23
L308 Video (Shunt) Peaking Coll

(includes R323) 73B 5-36
L310 Heater Choke 73B 27-2
L401 Horizontal Lock Coil 94C 17-4
L501 Power Supply Filter Choke .. 74B 18-25
T101 Antenna Transformer

Assembly AB359
T201 Audio Output Transformer 79B 78-4
T301 1st IF Transformer

(with yellow mark) 72C 132-23
T302 2nd IF Transformer

(with yellow mark) 72C 132-23
T303 3rd IF Transformer

(Includes CR301 and C322) 72B 191-1
T304 Sound Take -off Transformer,

4.5 MC (includes C314,
C315, C316) 72B 185-2

T401 Vertical Output Transformer 79B 43-14
T402 Deflection Yoke (Includes

R431, R432 and R433) less
cap and centering device 94D 147-3

T403 Horiz. Output Transformer 79D 77-3
T501 Power Transformer 80C 35-12

VHF ANTENNA

SUPER RANGE FINDER
See information under "Check Super

Range Finder".

IF BOARD A5775-2-

PICTURE CENTERING TABS
rMore tabs closer together or farther

apart to center picture.

MAIN BOARD A5780-2 -

listed below.

RESISTORS
Sym. Description Part No.
R208 1 megohm, Volume control,

tapped (includes 8501 Push -
Button Off -On Switch) 75B 38-2

R210 2 megohms, Tone control 7513 13-95
R319A 1,000 ohms, Contrast

control
R319B 100,000 ohms, Brightness

control
R322 4,790 ohms, 1/2 watt Part of L307
R323 10,300 ohms. % watt Part of L308
R324 5,800 ohms, 4 watts, 10%,

glass type 61B 24-443
R407 100,000 ohms, Super Range

Finder control 75D 20-101
R419 200,000 ohms, Vertical Hold

control 75D 13-92
R424 1.5 megohms, Height control 75D 20-105
8426 500 ohms, Vertical Linearity

control 751) 20-103
11430 470 ohms, 3 watts, 10%,

glass type 818 24-317
R432 3.8 ohms, (measured cold)

Thermistor (mounted on
on T402) 61A 27

8457 10.000 ohms, HORIZ. DRIVE
control 75D 20-106

R461 10,000 ohms, 3 watts, 10%,
glass type 6113 24-349

R465 1.2 ohms, % watt, 10%,
(wire wound) 60B 28-64

R502 3,000 ohms, 7 watts 61B 20-15

HORIZONTAL LOCK HORIZONTAL DRIVE
See information under "Horizontal Lock II Rear View of Chassis Showing Adjustments.

and Horizontal Drive Adjustment" :eV
INTERLOCK SOCKET

75B 17-22

MISCELLANEOUS CHASSIS PARTS
Sym. Description Part No.
CR301 Video Detector 1N87
CR401 Dual Selenium Diode 93B 5-4
M201 Speaker

4" PM, used on 17C1
chassis

8" PM, used on 1701
chassis 78D 135-4

M202 Speaker
6" PM, used on 17C1

chassis 78C 134-4
8" PM, used on 1701

chassis 78D 135-5
M501 Line Cord and Interlock

Socket 89B 62-4
M503 Vs ampere, Slow -Blow Fuse,

type "N" 84A 13-36
3501 Push Button, Off -On Switch Part of 8208
Centering Device, Picture (mounted

to deflection yoke cap) 94B 148-1
Core, Powdered Iron

for L203 711) 1-49
for L302, T301, T302, T304 7113 1-41
for T303 71D 1-50

Spring Clip, Cabinet Back
Retaining 18A. 159

Terminal, Antenna (snap -in type) 9A 29

78B 138-4

COILS AND TRANSFORMERS
Sym. Description Part No.
L201 Sound IF Coupling Coil,

(4.5 MC) 72B 188-1
-L203 Sound Detector (Quadrature)

Coll 72C 132-18
L301 IF Input Trap Coll

(47.25 MC) 73B 37-1

DEFLECTION YOKE
YOKE RETAINING SPRING

"co correct picture tilt, loosen screw on

.oke retaining spring. Rotate yoke
;Mil picture is straight. Tighten

crew.

VERTICAL LINEARITY
HEIGHT

'o correct improper picture height

or vertical linearity, alternately

(idlest HEIGHT and VERT. LIN.

-REMOVABLE COVER

1/2 AMP. TYPE 'N'
SLOW BLOW FUSE
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Admiral Corporation Schematic for 17C1 and 17G1 Television Chassis Stamped Run 10

1/2608A

VHF TUNER 94E144-15 OR -25

10

1104

L103 L109

L102

IZO

10%

VIIF

ANTENNA

0103 0104

COIL VIII,
TUNER 5E1 ON CHANNEL 2

to

1

66C8
VHF AMR

viol

t5 CIOT

to%

3.0
10%

C101

11100 1000

COOT

.041 NO

8208

L _J
5501 9501

501 2704

117 VOLTS

10 CYCLE
AC ONLY

3.911

/KASE CATE

CAVED A

SYNC SEP

12

.5-3.0 -
1401,

Li

L331

8105

0111

560 It

.94V
10001

R103

33

0109
2.2
10%

0
ACC

"*I

TUBE LOCATIONS

SOUND

OUTPUT
VSeYNCSNV

1501-J GREEN

1 `e16.31/0
I 7 I MEN 3.7,

RE,O,TZI,EH

REO

1130
.

A,
1130

L_

I (EL.

50AC

-J TEL. NOY

0123

TUBE COMPLEMENT

V101-6BC8
V102-6CG8
V201-6DT6
V202 -6/1E15
V301 -6E126
V302 -611Z6
V303-6CB6
V304-6AW8A
V305-210EP4A
V401-6BU8
V402 -6C67

s V403-6DB5
L1163 V404-6CG7

V405-6CD6GA
V406-6AU4GTA
V407-1B3GT
V501 -5V3
CR301-1N87
CR401-9365.4

6CG8
VHF MIXER V102

C117 R9,1RICO
SOY

39 /15Y

1

0122o

V101

O 0
V102

O 0

-07,9
0 AIN

V403

00
V401

00
V 304

RHO

VHF OSC.

1000

45.3 NC

71Y 10119
T 1.0 10% ,
Ty C120

If
' 10.5% FILE

A 7IMINC

I011M
00111801.

117G"-- 1503

1017:4/100I WOW
Y.411.411f IN al
00C101.5 /1710.015
420CIFSF 10141/N Aq

5171/K.

+WY

V404

V402

00
V 202

00
0201

0©
L

r -- viol
0325

I 20

I

I 1303

I I 0327

V 302

3,303

VHF TUNER M503 45775-2
I/2 880
ELSE

TYPE T 51.011-6101

45780-

V305

V406

V405

m504
TUNING

LICHT

Tr.
* 44

- J

R505
1000
0!

ANY

SOUND IF AMP.

V3048

FC52 1_201A

4.5

6202
476

WIRING BOARD -.-
eil!!
1ST IF

0401
.022 T

510(9

FINDER
NANCE

1004

1302
40.0 NC

Rie2 0305

II
0304

2%

L30i L303

0301 GM
,5-8 3-12 5 C3081
41.2511C 4115M

<-_-_)

8401

 NEC

onor

0E10.1 1111

450

. C504
8502 *5601113

3 300I c,°3*
10 7----I

360

L501 HMI/.t_----elf510-----
=A..=

20117 0 W121P

3000 3004

-r

WY

aror

2

1303
47

C307

F--
120

8305 6BU8
-C.Ir0. NOISE GATE,

8409 17306 SYNC SEP.
154 2.211EC AND CAM ACC

V4018400

4.7110
4.JY I NOY

115

4403

476

11405

3904

8404
1.26

0418

0047 If
LAZY

3 6

JOY 6 N IOSY

50 V

PERI 1111111!!

/SOY

V26GG1
SYNC. INV
V4021

6449 0420

6 6.88 .001 NF

4- JOY

A446

2.2 MC

58445 51441
4.1 MC 3.311

9441
5.65

0419

. DONENE

105.

4 784111G

Conditions for measuring voltages on page 15,for onserving waveforms on page 8.

6



VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 17C1 and 17G1 Schematic Diagram (17AC1, 17AG1 use UHF tuner)
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5.6
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40412.
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;I 4451 0435 2 W
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H V RECTIFIER
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4464
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g
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.
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1.2 2

CONNECT 70 P047
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6470
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14020
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Mr -v-1
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.0334F
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40411
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2
0432
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263 5466

0433
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II

4462
TO JCL Of
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7 SCHEMATIC NOTES
Numbers and letters inside hexagons indicate alignment points.

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

NOTE: K = x 1000, MEG = x 1,000,000, MF = microfarad.

3500V
4041/.

C.N111014

SCE IAVECORN

0914 BEFORE

35

TOTAL
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To R419 Ki.VERT ,,___. 1.0.

MOLD
CONTROL

TO C409. .  ° 0 1 c402

R424 "tiNZ'  vVE:292 0 \
"6;1'87 o i

NEE
---Hr.

CONTROL

Part No. 98A30-19) carefully adjust the channel slug for
best picture. ( Note that sound is not loudest at this
point.) Repeat procedure for remaining stations, ad-
justing them in order of their channel number (from
lowest channel to highest channel).

TOP SLUG

VHF OSG ADJ ACCESSIBLE THROUGH EITHER OF THREE HOLES

IN TUNER WHEN TWO SLUGS ARE VISIBLE ADJUST TOP SLUG

Front View of Console Model. Escutcheon plate removed.

CONDITIONS FOR OBSERVING WAVEFORMS

Warning: Pulsed high voltages are present at the caps of V405
and V107, 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. Set Super Range Finder

control fully counterclockwise. After the receiver is set for a nor-
mal 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.

PRINTED WIRING VIEWS
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6431 1
.X. 0

I .-',%--,
008

TO R208
CENTER

TAP

TO T201
BLUE
LEAD

VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 17C1, 17G1, 17AC1, 17AG1 (Continued)

ADJUST CHANNEL SLUGS
IMPORTANT: Always make adjustment on lowest chan-

nel first, then work up, in order of channel number to the
highest channel. (For example, if channels 2, 9, 7 and 5
are received, adjust in this order: 2, 5, 7, 9.)

See illustration at the right for location of channel slugs.
a. Turn the set on and allow 15 minutes to warm up.
b. Set Channel Selector for lowest channel to be adjusted.

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

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

d. For table models, remove Channel Selector and Fine
Tuning knobs. For console models, remove escutcheon
plate above channel knob after removing mounting screw
at center of plate. Note: Later sets may use snap -in plate
without mounting screw.

e. Using a 1/8" blade, flexible, non-metallic tool (Admiral

TO? SLUG

VHF OSC ADJ. ACCESSIBLE THROUGH EITHER OF THREE

HOLES IN TUNER.WHEN TWO SLUGS ARE VISIBLE ADJUST TOP SLUG.

Front View of Table Model. Tuning Knobs Removed.
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View of PRINTED WIRING SIDE of Main Board A5760-2. Gray area represents printed
wiring; black symbols and lines represent components and tions on opposite side.
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C.31#111

3'

1177

6505

0941(-0.0is

0 YR3CD986 0
6"'T.0 0 0

L;(16
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CR

not

ate

3,5

View of PRINTED WIRING SIDE of IF Board
A5775-2. Gray area represents printed wir-
ing; black symbols and lines represent com-
ponents and connections on opposite side.
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 17C 1,

CHECK SUPER RANGE FINDER
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 pic-
ture, 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 disap-
pear 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.

Important: Keep the Super Range Finder setting as far
to the left as possible consistent with satisfactory pictures.

HORIZONTAL LOCK AND DRIVE ADJUSTMENT
A receiver which requires Horizontal Lock or Horizontal

Drive adjustment can be corrected only by following in
exact detail the procedure given here.

Note: If Horizontal Drive adjustment is not properly
made, it may be difficult to obtain sufficient picture width
and brightness. Also note that there is some interaction be-
tween these controls; Horizontal Lock adjustment having
lesser effect. Make adjustment as follows:
1. Allow receiver to warm up for a few minutes. Tune in

a station, set the Brightness and Contrast controls for
normal picture. Important: Before proceeding, be sure
that the Super Range Finder control (AGC) is ad-
justed according to instructions given in this manual.

2. Turn Horizontal Drive control fully clockwise. At this
point, picture compression and/or foldover will appear
near the center of the picture.

3. Very slowly turn the Horizontal Drive adjustment coun-
terclockwise, just to the point at which picture foldover
and/or compression disappears. Note that maximum
width and brightness is also produced at this setting.
Caution: Turning the Horizontal Drive control too far
counterclockwise will shorten life of the horizontal out-
put tube.

4. Reduce Contrast to minimum. If picture bends or loses
horizontal sync, adjust the Horizontal Lock so that pic-
ture remains in sync and bending of vertical lines does
not appear at top of picture. If Horizontal Lock adjust.
ment was required, repeat steps 2 through 4.

CHASSIS REMOVAL
The chassis, picture tube and front escutcheon are remov-

able as a unit. Remove chassis as follows:
L Remove cabinet back. Disconnect antenna leads and

speaker.

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

SUPPORT WIRE
RETAINING SCREW

M2AEI-15

17G1, 17AC 1, 17AG 1 (Continued)
3. Remove chassis, picture tube and front escutcheon as a

unit through the front of the cabinet. For removing the
chassis from front escutcheon, see procedure on Picture
Tube Replacement.

4. To reinstall chassis, insert chassis through front of cabi-
net. Use extreme care to see that metal locating pins (at
rear of escutcheon) fit into holes in cabinet.

PICTURE TUBE HANDLING PRECAUTION
WARNING: Never handle picture tube by its neck

or exert pressure on neck or base.
Due to the high vacuum and large surface area of picture

tubes, extreme care must be exercised when handling these
tubes. Shatterproof goggles, heavy gloves and a protective
apron should be worn while handling or installing a picture
tube. The picture tube must not be scratched, bumped or
subjected to excessive pressure, as fracture of the glass may
result in an explosion of considerable violence, which may
cause injury or property damage.

PICTURE TUBE REPLACEMENT
The picture tube of this receiver is mounted directly to

the front escutcheon of the receiver as shown in the figure
below. To replace picture tube, proceed as follows:
1. Remove chassis, picture tube and front escutcheon as a

unit as instructed under Chassis Remodal.
2. Remove knobs from front of set.

4. Remove picture tube socket and deflection yoke from
picture tube. Disconnect pilot light bracket and 2nd
anode connector.

5. Disconnect bracket supporting front panel controls by
removing bracket mounting screws.

6. Remove screws which mount front of chassis support
channels to bosses at sides and bottom of escutcheon.

7. Carefully lift chassis up and away from picture tube.
8. To remove picture tube from escutcheon, loosen retain-

ing screw on tube support wire. Remove screws mount-
ing tube support straps.

9. Replace tube and reassemble chassis to escutcheon fol-
lowing the above procedure in reverse.

Important: See note on schematic for different focus con-
nections.

TUBE MOUNTING STRAP
- -1F15A1621

HOLE LOCATING PIN

TUBE SUPPORT -NN\
WIRE W19E1103-4

CHANNEL MOUNTING
BOSSES

10-24 5 1/2 SCREW I RUBBER TIPS
#1A206-29-71 3=12879-25

Rear View of Escutcheon with Picture Tube Mounted,
Chassis Removed.
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HORIZONTAL LOCK AND
HORIZONTAL DRIVE ADJUSTMENT

A receiver which requires Horizontal
Lock or Horizontal Drive adjustment
can be corrected only by following in
exact detail the procedure given here.

Note: If Horizontal Drive adjust-
ment is not properly made, it may be
difficult to obtain sufficient picture
width and brightness. Also note, that
there is some interaction between these
controls; Horizontal Lock having lesser
effect. Adjust as follows:
1. Allow receiver to warm up for a

few minutes. Tune in a station, set

TUBE LOCATIONS

AMP

VHf OSC

i MIXER

VERT

OUTPU

PICTURE

TUBE

0305

1STIF 309

V RECT

VERT OSC

A SYNC

INVERTER'

4111$1

HORI7OUTPUT

2.0
DRAM

3ROIF
CR301-

30 AD

3

-VIDEO'
DET

SOU 0
2 011 1310

OUT SOUND IF&
11015F CATE

VIDEO AMP
SYNCSEP

SOUND OFT
SCATEDACC

ORIZ SYNC 5

DISC HOAR

CR40IP OSC

8503

PARTS LIST

1117VAC/

VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

Chassis 16F1 used in
Chassis 16AF1, used

Admiral Corporation

Models P17D21, P17D22, P17D23, P17D24, and
in Models PA17D21, PA17D22, PA17D23, PA17D24.

Schematic diagram on page 11 is exact
except that it uses a UHF /VHF tuner.

the Brightness and Contrast controls
for normal picture. Important: Be-
fore proceeding, be sure that the
Super Range Finder control (AGC)
is adjusted according to instructions
given in this manual.

2. Turn Horizontal Drive control fully
clockwise. Note at this point, pic-
ture compression and/or foldover
will appear near the center of the
picture. Very slowly turn the Hori-
zontal Drive adjustment counter-
clockwise, just to the point at which
picture foldover and/or compression

=
LLI H wIE

Only special parts are listed below.

VHF ANTENNA

for 16F1. Chassis 16AF1 is identical

disappears. At this point, maximum
width and brightness is also pro-
duced. Caution: Turning the Hori-
zontal Drive control too far counter-
clockwise will shorten life of the
horizontal output tube.

3. Reduce Contrast to minimum. If
picture loses horizontal sync, adjust
Horizontal Lock so that picture re-
mains in sync and bending of verti-
cal lines does not appear at top of
picture. If Horizontal Lock requires
adjustment, repeat steps 2 and 3.

PICTURE CENTERING TABS
Wm rob, deur town*. of lock0:1
wort la renter Wore

P -

PRINTED WIRING BOARD "-AC INTERLOCK SOCKET 1111

REMOVABLE COVER

DEFLECTION YOKE
YOKE RETAINING SPRING

.." To wrreft Wine tih, loeun son on
wk. r Hawn wring. Rotolo wk.
until imbue n strow10. Tile*
tow

-HORIZONTAL DRIVE
HORIZONTAL LOCK

Coo alonwtro maw "IloPwrPol
led ond Horixowel DOH MEW-

- SUPER RANGE FINDER

--- FUSIBLE RESISTOR

SELENIUM RECTIFIERS

HEIGHT
VERTICAL LINEARITY

to word improper pKtort Might
or gerNal twenty. ohormlely
whwt HIKAT owl WIT UN

BRIGHTNESS

Rear View of Chassis Showing Adjustment locations.

RESISTORS Sym. Description Port No.

Sym. Description Part No. C302 14 mmf. 450 volts, ceramic,
NPO temp. coeff 65D 6-40R208 1 megohm, Volume control

(R208 includes switch S501) 75D 1-93 C303 3 to 12.5 mmf, cer. trimmer 66A 38.7
R324
8325

25,000 ohms. Contrast control 75D 20-98
100,000 ohms, Brightness

control 75D 20-101

C304 18 mmf, 500 volts, 5%, ceramic,
N220 temp. coeff. 65D 10-140

R407 100,000 ohms, Range Finder C312 560 mint, 500 volts. 5%. cer 65D 6-131
control 75D 20-101 C318 5 ml, 200 volts, electrolytic See C216BR419 200,000 ohms, Vertical Hold
control 75D 20-97 C320. 15 mmf, 450 volts, 10%. cer 65B 28-150

R424 1.5 megohms, Height control 75D 20-104 C321 .1 mt. 200 volts, upright paper 64B 16-538429
R432

500 ohms. Vert. Lin. control 75D 20-100
3.8 ohms (measured cold),

thermistor 61A 27
C409 .001 mf, 1.6 KV, 10%

(mylar dielec.). 64B 2-32
8457 10,000 ohms, }Rorie. Drive

control 75D 20-106
C413 50 mf, 50 volts, electrolytic See C216D

R501 5 ohms, 5 watts, fusible 61A 28 C414A 10 mf, 300 volts 1 electrolytic... 67D 15-204
8503 30 ohms, 10 watts, tapped C414B 50 mf, 300 volts

candohm 61B 5-13 C419 .001 ml, 400 volts, 10%
(mylar dielec.) 64C 24-45

CAPACITORS C420 .001 mf, 400 volts, 10%
(mylar dielec.) 64C 24-45C202

C204

C207

4.5 mmf, 450 volts, 5%, cer 65B 27-045
82 mmf, 500 volts, 5%, ceramic,

NPO temp. coeff. 65D 10-98
18 mmf, 500 volts, S%, ceramic,
N220 temo. coeff. 65D 10.140

C431

C432

.001 ml, 1 KV. 10%, cer. disc
150 mmf, 2 KV, 10%, car. disc,

N1500 temp. coeff

65D 10-147

65D 10-149

C209 .047 mi. 200 volts, upright
paper ... 649 16.55

C433 15^ -^4, 2 KV, 10%, cer. disc,
N1500 temp. coeff 65D 10.149

C215
C216A

40 mf, 200 volts, electrolytic 67A 25-2
60 mf, 200 volts

C434 120 mmf, 2 KV, 10%, cer. disc,
N1500 temp. coeff 65D 10-148

C216B
C216C

5 mf. 200 volts electrolytic 67D 15.30720 ml, 200 volts C503 150 mf, 150 volts, electrolytic._.67D 15-203
C216D 50 mf, 50 volts C504A 100 mf, 300 volts. I electrolytic 67D 15-306C301 .5 to 8 mmf. ceramic trimmer 66A 38-8 050413 100 mf, 300 volts

COILS AND TRANSFORMERS
Sym. Description Part No.
L201 Phase Shift and Sound IF Coil 72B 106-1
L203 Quadrature Coil 72C 132-18
L301 47.25 MC Trap Coil 73B 37-1
L302 IF Input Coil 72C 132-31
L303 41.25 MC Trap Coil 73B 37-1
L304 RF Choke Coil (orange dot) 73B 31-4
L305 Video Peaking Coil 73B 5-34
L306 RF Choke Coil (yellow dot) 73B 31-3
L307 Video Peaking Coil 73B 5-23
L308 Video Peaking Coil 73B 5-36
L401 Horizontal Lock Coil 94C 17-7
L501 RF Choke Coil (brown dot) 73B 31-1
L502 Filter Choke (11 henry) 74B 18-24
T201 Audio Output Transformer 79D 33-15
T301 1st IF Transformer 72C 132-23
T302 2nd IF Transformer 72C 132-23
T303 3rd IF Transformer 72B 19-2
T304 Sound Take off Transformer 79C 185 2
T401 Vertical Output Transformer.. 79B 43.13
T402 Deflection Yoke (less cap and

centering device) 94D 147.1
T403 Horizontal Output Transformer 79D 77-2

MISCELLANEOUS CHASSIS PARTS
.CR301 Video Detector 1N60, IN87 or 1N295

CR401 Diode, Dual Selenium . 93B 5-4
CR501 Rectifier. Selenium (350 MA) 93A 4-4
CR502 Rectifier, Selenium (350 MA) 93A 4-4
M201 Speaker, 4" PM 78B 122-2
M502 Interlocking Plug 88A 36
S501 Switch, On -Off Power Part of 5208
Picture Centering Device 94D 148-1

°Alternate types used. Replace with same part as original.
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

Admiral Corporation
Chassis 16H1 used in Models P14D11, P14D12, P14D13, P14D14, and
Chassis 16AH1 used in Models PA14D11, PA14D12, PA14D13, PA14D14.
Circuit of 16H1 on page

HORIZONTAL LOCK AND
HORIZONTAL DRIVE ADJUSTMENT

A receiver which requires Horizontal
Lock or Horizontal Drive adjustment
can be corrected only by following in
exact detail the procedure given here.

Note: If Horizontal Drive adjust-
ment is not properly made, it may be
difficult to obtain sufficient picture
width and brightness. Also note, that
there is some interaction between these
controls; Horizontal Lock having lesser
effect. Adjust as follows:
1. Allow receiver to warm up for a

few minutes. Tune in a station, set

TUBE LOCATIONS

CR501 
CR502

RECT

ar)
5

VHF Alf

VHF OSC

11111ER PICTURE

TUBE

V305

H iRECT

I-els -

CR401 HORIZ
SYNC DISC -

IST If

SOUND DET

309 3R0 It
CR301s

2110 If 1310

C, 4

VSINDENODAIwk NOISE CATE.

SYNC SEP

i GATED ACC_

DA PER0 0
40

8081
DET osc

SYNC INV

vErost
R503

HORIZ

OUTPUT

VERT

OUTPUT

N VW,

13. Chassis 16AH1 identical

the Brightness and Contrast controls
for normal picture. Important: Be-
fore proceeding, be sure that the
Super Range Finder control (AGC)
is adjusted.

2. Turn Horizontal Drive control fully
clockwise. Note at this point, pic-
ture compression and/or foldover
will appear near the center of the
picture. Very slowly turn the Hori-
zontal Drive adjustment counter-
clockwise, just to the point at which
picture foldover and/or compression

PARTS LIST Only special parts are listed below.

RESISTORS
Description Port He.

5208 1 megohm. Volume control.__. 75D 1-93
(5208 includes switch 5501)

5324 25,000 ohms, Contrast control 75D 20-98
5325 100.000 ohms, Brightness

control 75D 20 101
5407 100,000 ohms. Range Finder

control 75D 20-101
5419 200,000 ohms. Vertical Hold

control 75D 20-97
R424 1.5 megohms, Height control 75D 20-104
R429 500 ohms, Vert. Lin. control 75D 20-100
5432 3.8 ohms (measured cold)

thermistor 6IA 27
R457 10.000 ohms. Horiz. Drive

control 75D 20-106
5501 7.5 ohms, 5 watts, fusible 61A 22.2
R503 28 ohms, 15 watts, tapped

candohm 61A 5-14

CAPACITORS
C202 4.5 mmf, 450 volts, 5%, cer 65B 27.045
C204 82 mmf, 500 volts, 5%, ceramic,

NPO temp. coeff 65D 10-98
C207 18 mmf, 500 volts, 5%, ceramic

N220 temp. coeff. 65D 10-140
C209 .047 mf, 200 volts, upright

paper 64B 16-55
C215 40 mf, 200 volts, electrolytic 67A 25-2
C2I6A 60 mi. 200 volts
C216B 5 mf, 200 volts electrolytic 67D 15.307C216C 20 mf, 200 volts
C216D SO mt, 50 volts -
C301 .5 to 8 mmf, ceramic trimmer 66A 38.8

Synt. Description

SILICON RECTIFIERS

VHF ANTENNA

PRINTED WIRING BOARD

except for UHF/VHF tuner.

disappears. At this point, maximum
width and brightness is also pro-
duced. Caution: Turning the Hori-
zontal Drive control too far counter-
clockwise will shorten life of the
horizontal output tube.

3. Reduce Contrast to minimum. If
picture loses horizontal sync, adjust
Horizontal Lock so that picture re-
mains in sync and bending of verti-
cal lines does not appear at top of
picture. If Horizontal Lock requires
adjustment, repeat steps 2 and 3.

PICTURE CENTERING TABS
More tab, (tout toqrThet or further
opt0 to center pen..

AC INTERLOCK SOCKET

FUSIBLE RESISTOR

-REMOVABLE COVER

DEFLECTION YOKE
YOKE RETAINING SPRING

To totre0 Wun telt, looter uric en
yoke 'Room. %ring. 11510. yen

Id picture is Vtaight.

SUM

-SUPER RANGE FINDER

HORIZONTAL LOCK
"-HORIZONTAL DRIVE

See wIenrvitm vs& ileciNNIK
led pod Nortraftl DON M.N.

HEIGHT
tt- VERTICAL LINEARITY

T. <env, ...rope NamTT.

rating laverity. elkaMely
etlivst RIGID end ttti IN.

BRIGHTNESS

Rear View of Chassis Showing Adjustment Locations.

Part Na.
C302 14 mmf, 450 volts, ceramic,

NPO temp. coeff. 65D 6-40
C303 3 to 12.5 mmf, cer, trimmer 66A 38-7
C304 18 mmf, 500 volts. 5%, ceramic.

N220 temp. coeff. 65D 10-140
C312 560 mmf, 500 volts, 5%, cer 65D 6-131
C318 5 mf. 200 volts, electrolytic. See C216B
C320 15 mmf. 450 volts, 10% cer 65B 28-150
C321 .1 mf, 200 volts, upright paper 64B 16-53
C409 .001 mf, 1.6 KV, 10%

(mylar dielec.) 648 2-32
C410 .047 ml, 200 volts, 10%

(mylar dielec.) 64C 26-59
C413 50 mf, 50 volts, electrolytic See C216D
C414A 10 mf. 300 volts electrolytic 67D 15-204C414B 50 mf, 300 volts
C419 .001 mf. 400 volts, 10%

(mylar dielec.) 64C 24-45
C420 .001 mf. 400 volts, 10%

(mylar dielec,) 64C 24-45
C431 .001 mf 1 KV. 10%, cer. disc 65D 10-147
C432 210 mmf, 2KV, 10%, con disc.

NI500 temp. coeff. 65D 10-151
C433 210 mmf. 2 KV. 10%, cer. disc,

N1500 temp. coeff. 65D 10-151
C435 120 mmf, 2 KV. 10%, cer. disc,

NI500 temp. coeff. 65D 10-148
C503 100 mf. 150 volts, electrolytic 67D 15-202
C504A 100 ml. 300 volts electrolytic 67D 15-306C5048 100 ml, 300 volts

'Alternate types used. Replace with same part as original.

COILS AND TRANSFORMERS
Sym. Description Pert Net
L201 Phase Shift and Sound IF Coil.... 72B 186-1
L203 Quadrature Coil 72C 132-18
L301 47.25 MC Trap Coil 7313 37-1
L302 IF Input Coil 72C 132-31
L303 41.25 MC Trap Coil 73B 37-1
L304 RF Choke Coil (orange dot) 73B 31-4
L305 Video Peaking Coil... 73B 5-34
L306 RF Choke Coil (yellow dot) 73B 31-3
L307 Video Peaking Coil 73B 5-23
L308 Video Peaking Coil 73B 5-36
L401 Horizontal Lock Coil
L501 RF Choke Coil (brown dot)

7934 17-78C

L502 Filter Choke (11 henry)..... 74B 18-24
T201 Audio Output Transformer 79D 33-15
T301 1st IF Transformer 72C 132-23
T302 2nd IF Transformer 72C 132-23
T303 3rd IF Transformer 72B 19-2
T304 Sound Take off Transformer 72C 185-2
T401 Vertical Output Transformer 79B 43-13
T402 Deflect ion.Yoke (less cap and

centering device) 94D 147.1
T403 Horizontal Output Transtosmer 79D 77.1

MISCELLANEOUS CHASSIS PARTS
CR301 Video Detector 1N60, 1N87 or 1N295

CR401 Diode, Dual Selenium 93B 5-4
CR501 Rectifier, Silicone (500 MA) 93A 11
CR502 Rectifier, Silicone (500 MA) 93A 11
M201 Speaker, 3 V2- PM 78B 120-2
M501 Interlocking Plug 88A 36
S501 Switch. On -Off Power Part of R208
Picture Centering Device 94D 148-1
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

Admiral 16B1, 16D1 and 16E1

Chassis 16AB1, 16AD1, 16AE1, differ from
the above only in using UHF/VHF tuner.

VHF C21E22 T21E11 UHF /VHF CA21E22 TA21E11
Models: C21E23 T21E12 Models: CA21E23 TA21E12

C21E11 C21E24 T21E13 CA21E11 CA21E24 TA21E13
C21E12 C21E25 T21E21 CA21E12 CA21E25 TA21E21
C21E13 L21E22 T21E22 CA21E13 LA21E22 TA21E22
C21E14 L21E23 T21E23 CA21E14 LA21E23 TA21E23

(Service material on pages 14 through 18)

ADJUST CHANNEL SLUGS
VHF channel slug adjustment can be made without re-

moving chassis from the cabinet.

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

See illustration at the right for location of channel slugs.
a. Turn the set on and allow 15 minutes to warm up.
b. Set Channel Selector for lowest channel to be adjusted.

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

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

d. Remove escutcheon plate above channel knob after re-
moving mounting screw at center of plate. Note: Later

VHF ANTENNA

SUPER RANGE FINDER
See information under "Check Super

Range finder".

PICTURE CENTERING TABS ---
Move tabs closer together or farther I
apart to center picture.

IF BOARD A5775-1-,

MAIN BOARD A5780 1

sets may use snap -in plate without mounting screw.
e. Using a 1/8" blade, flexible, non-metallic tool (Admiral

Part No. 98A30-19) carefully adjust the channel slug for
best picture. (Note that sound is not loudest at this
point.) Repeat procedure for remaining stations, ad-
justing them in order of their channel number (from
lowest channel to highest channel).

VHF OSC ADJ. ACCESSIBLE THROUGH EITHER OF THREE HOLES
IN TUNER WHEN TWO SLUGS ARE VISIBLE ADJUST TOP SLUG

Front View of Cabinet Showing VHF Channel Adjustment Holes.
Escutcheon plate removed.

a 'era
HORIZONTAL LOCK HORIZONTAL DRIVE

See information under "Horizontal Lock

and Horizontal Drive Adjustment".

Rear View of Chassis Showing Adjustments.

11 DEFLECTION YOKE
YOKE RETAINING SPRING

To correct picture tilt, loosen screw on

yoke retaining spring. Rotate yoke
until picture is straight. Tighten

screw.

HEIGHT
VERTICAL LINEARITY

To correct improper picture height
or vertical linearity, alternately
adjust HEIGHT and VERT. LIN.

REMOVABLE COVER

FUSIBLE RESISTOR

SELENIUM RECTIFIERS

AC INTERLOCK SOCKET

14



VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 16B1, 16D1, 16E1,

CHECK SUPER RANGE FINDER

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 pic-
ture, 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 disap-
pear 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.

Important: Keep the Super Range Finder setting as far
to the left as possible consistent with satisfactory pictures.

HORIZONTAL LOCK AND DRIVE ADJUSTMENT
Note: If Horizontal Drive adjustment is not properly

made, it may be difficult to obtain sufficient picture width
and brightness. Also note that there is some interaction be-
tween these controls; Horizontal Lock adjustment having
lesser effect. Make adjustment as follows:

1. Allow receiver to warm up for a few minutes. Tune in
a station, set the Brightness and Contrast controls for
normal picture. Important: Before proceeding, be sure
that the Super Range Finder control (AGC) is ad-
justed according to instructions given in this manual.

2. Turn Horizontal Drive control fully clockwise. At this
point, picture compression and/or foldover will appear
near the center of the picture.

3. Very slowly turn the Horizontal Drive adjustment coun-
terclockwise, just to the point at which picture foldover
and/or compression disappears. Note that maximum
width and brightness is also produced at this setting.
Caution: Turning the Horizontal Drive control too far
counterclockwise will shorten life of the horizontal out-
put tube.

4. Reduce Contrast to minimum. If picture bends or loses
horizontal sync, adjust the Horizontal Lock so that pic-
ture remains in sync and bending of vertical lines does
not appear at top of picture. If Horizontal Lock adjust-
ment was required, repeat steps 2 through 4.

CONDITIONS FOR MEASURING VOLTAGES
Warning: Pulsed high voltages are present at the caps of V405

and V407, and at pin 3 of V406. Do not attempt to measure voltage
at these points without suitable test equipment. A VTVM 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 Horiz. Lock and Horiz. Drive adjustments.

 Antenna disconnected and terminals shorted together.
 Line voltage: 117 volts AC.
 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.

16AB1, 16AD1, 16AE1, (Continued)

CHASSIS REMOVAL

The chassis, picture tube and front escutcheon are remov-
able as a unit. Remove chassis as follows:
1. Remove cabinet back. Disconnect antenna leads and

speaker plug.
2. At the rear of the cabinet, remove the screws which

mount rear of chassis support channels to sides and
bottom of cabinet.

3. Remove chassis, picture tube and front escutcheon as a
unit through the front of the cabinet.

4. To reinstall chassis, insert chassis through front of cabi-
net. Use extreme care to see that metal locating pins (at
rear of escutcheon) fit into holes in cabinet.

PICTURE TUBE REPLACEMENT

The picture tube of this receiver is mounted directly to
the front escutcheon of the receiver as shown in the figure
below. To replace picture tube, proceed as follows:
1. Remove chassis, picture tube and front escutcheon as a

unit as instructed under Chassis Removal.
2. Remove knobs from front of set.
3. Place chassis on table with front escutcheon down.
4. Remove picture tube socket and deflection yoke from

picture tube. Disconnect pilot light bracket and 2nd
anode connector.

5. Disconnect bracket supporting front panel controls by
removing bracket mounting screws.

6. Remove screws which mount front of chassis support
channels to bosses at sides and bottom of escutcheon.

7. Carefully lift chassis up and away from picture tube.
8. To remove picture tube from escutcheon, loosen retain-

ing screw on tube support wire. Remove screws mount-
ing tube support straps.

9. Replace tube and reassemble chassis to escutcheon fol-
lowing the above procedure in reverse.

TUBE MOUNTING STRAP -di--

*I'5111621 _

- HOLE LOCATING PINS -

SUPPORT WIRE
RETAINING SCREW

#2A8-15

TUBE SUPPORT
WIRE 4198103-4

CHANNEL MOUNTING
BOSSES

10 32 X5/8 SCREW
#1A49-46-71

RUBBER TIPS
*12879-25

Rear View of Escutcheon with Picture Tube Mounted,
Chassis is Removed.
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

Admiral Corp Schematic for 16131, 16D1 and 16E1 Television Chassis Stamped Run 10

5

m104
63411.1

r" R31- 7

L.2:11fL
63811-i

VHF m705
ANTENNA

L 105

L104

3

1ST IF

2NDIF

310

3RDIF

CR301

0 VIDEO
DET

(For conditions for observing waveforms refer to page 8.)

3

L 131,

I 0102

1 110

0103 0104

22

VHF TUNER 94E144-13 OR -24

046

0107

.03

COIL VIEW

IER 5E1 ON CHANNEL 2

10

4BC8
VHF MM.

72101

L138

CIO/
6101 TA

3.91

R103

- TUBE LOCATIONS

A

5a114,4 4

VRFFNITOSC

A MIXER VHF
AMP

09

.1

12

13

605

5

cat
560

6104

620 A

TS'

2 o 1
L131

4106
47

1000 5%

S

6110830 8503

Acc°

SCHEMATIC NOTES

.00014
01103

t

1418 4'

1019

0120

I0

f -7011-

AiA
C011 TIMNTI%M

10

4504 470

2200,20

Numbers and letters inside hexagons indicate alignment points.
Fixed resistor values shown in ohms ± 10% tolerance, 5/2 watt;

capacitor values shown in micromicrofarads ± 20% unless otherwise
specified.

NOTE: K = x 1000, MEG = x 1,000,000, MF = microfarad.

NOISE GATE

SYNC SEP

&GATED ACC

/SOUND IF

VIDEO 11P4

VERT

4

4

TPUT HORIZ

5 OSC

alkO
CO4Oil

MORI' SYNC

D1SCR

4,5\9
SOUND onNuDi &V% Si NCO

DE T

TUBE COMPLEMENT

V101 -413C8
V102-5CG8
V201-3DT6
V202-12CU5
V301-3BZ6
V302-3BZ6
V303-3CB6

CR301-Video
Detector IN295

V304-6AW8A
V305-210EP4A

CR401-Dual Selenium
Diode 93B54

VOLTS

60 0700
AC ONLY

HO Z

OUTPUT

DAMPER

H V ifV1

0

MAC

1.4501 86502

V401-3BU8
V402-7AU7
V403-12DB5
V404-6CG7
V405-25CD6GB
V406-19AU4GTA
V407-1B3GT

s501
L 501 08 MN

11F CHOKE

L___1

0501
.04TV

502

.0058

0402

VHF TUNER -
0124 0102 V101 0122 0305 V401
1000 10000 0 0 0

0115
11000

J
0301 0302

00 00 L 310G 0 00
0405

0303 V201

00 00 00 00 00 00
65 I 0503 CR 502_N.

FUSIBLE I

C ABINET GROUND

L502

e-Mitsos,
05048

1.'100 NF 6100 ME
3006 30040

14150,

01

Y26AW8A
SOUND IF AMP.

03048

150

WIRING BOARD

3

I 0 _E

-a.: r'

7.56NEC329

5%

6407
1001

SUPER

OAHE
6110FR

45v
VERT.

36
YEAI.

389
NM.

L302
42.0 MC

C301

.5-8
47.2518

HAI
ilorIs 6.16

FUSIBLE RESISTOR
A pig -tail type fusible resistor (Part No. 61A28) is used

as a B+ and initial surge fuse.

4.310:

0.16

1301 0305s

IH
I I 120,

304

o

0303 r 
4C13-11.5

LO3041DI

11305

MOH

11409 1306 { 531
106 2.21K.* AND C

4402 V

4.71E0

6403
3901

-/.0r 1.96

3

MY 

8405

3906

R4g

309

8
VERT. 111,

1

1/2 TAUT
SYNC. CV.
04028

7441 C71

.001

10

1441
3.11

041

.0011
109

4.2

16



VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

ADMIRAL Schematic for 16B1, 16D1, 16E1. (16AB1, 16AD1, 16AE1 use UHF tuner)

PRINTED WIRING BOARD 45780-1

L20113

852%

'75 -1 -

r 301 /is
45.3NC

3DT6
SONO KT

v201

4203

680 C206

- 004741

3BZ6
2ND If
1302

Al

'2° 4300
470

4308
228

4309

508
80412.54

4204
8.28

1302 -
41.5 NC Dy'

IC208

13"

1203

4206 I1 0209
56061T.047 11F

_J

3CB6
380 IF

V303

03111 1314
.005 111 --* 150

4313 0312
470

)1
540

0.407

.00224F

4418 1 C406
44 1.0047 OF

210

.01111

1101 C#ASSIS.

C011101 AOT 03E0 MO
POLO( C011101 !WS
NO RAVI Ile

)

TONE VOLUM

4210 4209 7 4208
iMEC- C213 226 erl NEC

I.0047
;.F0142NF7

IFF

L
L304

O
303 CR 301

R315

470 We in, 01 - 11711 IIMACf I
NM SAW MKT #4 f Idf0.

30 V 12DB5
1427"7220.50. VERT.- VERT. OUTPUT
v402 A 4,-T-- V403

10P I 110P

0411

5

15Y 2.2460

10417ONF

VO4%

4E41110LO
4419
2001

5:442:

_k N_._
NOLL

204 __A_OM

9385-4
Ni......,

-T- 6C67 ,
00812. SYNC. DISCR.

R401
00814 CSC."

C V404

4 6 is" I 0424
-MY 1 Y

5.11454 I

4423
4708

0

4452

4108
0421

.0547 w 0422

IP
390

8456
120K

VERT. 1410117

4424
1.5 NEC .E.T.*4

LIIEKRITT .
4421Ka

500 IiIrr4N

R454

82K

554
110R11.

C428

I(
304

L30

.11P fay II427
.A.Ay,y
100 A414

8

C412

I

C

10 111

3004

.14F 0413
TiC218C1

50 IIF
504

12CU5
SOUND OUTPUT

0202

CEII 4213 my

.014E

R 211

I NEC
5%

1 41: T

-T--
3.59
VEAL
_A_

4422
2208

2-5

150P

11.211E0

5%

4212

434
418

112 6AW8A
VIDEO MP

5,3 04 A

CONT4457

8319

CAEEN
T401

r

280 n

RED ANITEVLUE

o 23113 1-I -C416 L
047 NI

04144
1.*

FELLOW
50 11F

300 V

4429 2 VP°
$184 36

I1

-74 101511 DO!T
Nosa. v405

C426 JlY
)1-0 Ix 5

4451
4708

It. DRIVE

WARNING: The chassis of this receiver is connected di-
rectly to one side of the 117 volt, 60 cycle power line. Depend-
ing upon the position of the line cord plug in the wall outlet,
the total AC line voltage may exist between the chassis and
any grounded object. When installing or servicing, do not
touch the chassis unless adequate safety precautions are taken.

51-

4449

r8
0435 21

.0111F 6004
00412.

108

450n

0429

.0336F

C430

.1
.111F

C215

-
40 le
2009

C2168
1010
2004- o

4215

220
21 - - - -

L307

4322

4.74

80
80
6044

11111 111111111 II

M207

WNW: IL PATS
CeeNter SPEAK!!
If/01f Taller
VOLUME 0011101
1.1011/11.

efft, 41101 WOW
011111f III 01
COMMIS eV/CITES
CIOCII/Se10141701110
larami ,ACTT/66:

--"r"
804

VERT.

8323
I 0321

CEP 44/
728

/::
L30t°-11F

0320
CON II

fig
0

T4 02 A
VERTICAL DEE YOKE

111P

1426
1808

.1\37.5.

700

844144E55

r ----T 70.9
VERT.

-
70 4432 6 in

3.100.010

4431

220

4433

220

41111E-BLKC6-e 0417

1B3CT
N.Y. RECTIFIER

V407

19AU4sTA
CAMPER
4406

4462 1463

15011 4706

C431

.001 NF
1 KV

.020 111
10% 4434 6

388

MAW TO Me
1.1 01C INICIfel.
110170ES IISI An

4470

1004 IED r I - 140213

04321 el:
HORIZONTAL

204
150 - 281

RE

4446

f31:0 1L0

0433
1.78

150--
2441

11914-411.0,

-t- CRUX:
laty.111.1 tfIT

NEASUINC

Never touch the chassis and a ground (radiators, pipes, etc.)
at the same time.

Do not ground chassis or connect test equipment directly to it un-
less an isolation transformer is used. If an isolation transformer is
not available, a neon lamp can be used to determine if the chassis
is "hot".
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 16B1, 16D1, 16E1, 16AB1, 16AD1, 16AE1, (Continued)

If meter
indicates
continuity

Remove V302 (3BZ6). Check
tube pin 3 to pin 4. Measure
resistance from pin3 (socket)

to chassis ground.

Insert V302. Remove V403
(12DB5). Check tube pin 4 to
pin 5. Measure resistance
from pin 4 (socket) to chassis

ground.

If meter
indicates
continuity

CHECK

1
If meter
indicates

open

CHECK

V404, V405, V201, V202,
V406, S501, V303, V304,

L501 L310

If meter indicates
open (no reading

or very high value)

Insert V902 (3BZ6). Remove
V305 socket (picture tube).
Check tube pin 1 to pin 8.
Measure resistance from pin
1 (socket) to chassis ground.

If meter
indicates
continuity

CHECK

V101, V102,
V301

11 meter
indicates

open

CHECK

V401, V402

Simplified for Locating an Open Heater Tube.

View of PRINTED WIRING SIDE of IF Board
A5775-1. Gray area represents printed wir-
ing; black symbols and lines represent com-
ponents and connections on opposite side.

3 -ii -3'' ic30,
c 302'40

To JCT OF 4.--,5655-54

"SilIP--. 3'650 3

501

TO 1630,

6303 L 50:ri 11301
.......______.........

TSOS ,' C12.

":>''' 0 
-__..;,,, :Is

30 I an
i ST IF gip

0 3826
T 11 I %0 RI

}.30=
4404 NI'

R

TO C3! OT

i P310 13..i. R 11 T '''ir

6304

TO'f' 702

iFaC;I; Of

TO

ICU*

MRS

i/13441P, P4.4-41 6314

t I:74H".
0 di CiA5

CiferI 3086_0

or veo

TAO

632
05--550

C I

63204 "

11506

SERVICING TUBES

To prevent the possibility of electrical shock and damage
to tube pins and socket contacts, do not remove or insert
tubes unless the set is disconnected from the power line.

The heaters of tubes in this receiver (except V407, high
voltage rectifier) are connected in series. If tubes do not
light, be sure all tubes are firmly seated in sockets and
check the interlock line cord to see that it is making contact.

A total of 15 tubes are used in the heater circuit of this
receiver. The tube location diagram contains a circuit of
tube heater connections. Through the use of this diagram
and an ohmmeter, an "open" in the heater circuit can be
located very quickly without substituting or testing all tubes.

The simplified step by step procedure can be used
for locating an open heater tube. Measurements are made
with an ohmmeter from the tube socket pin to chassis
ground with the tube removed. IMPORTANT: The control
shafts and the control panel bracket are insulated from the
chassis. The heater string has a total resistance, when cold,
of approximately 25 ohms. If the ohmmeter reads approxi-
mately 25 ohms or less, the heater circuit is continuous; if
the ohmmeter indicates a very high resistance (above 10,000
ohms), the heater circuit is open.

NOTE: Socket pins are counted in a counterclockwise
direction when viewed from the tube side of the socket.

PRINTED WIRING VIEWS

TO JCT
OF L502
C5046

84511

11455d 11.-""""..""""e 1.405

.--1H--.
.2.,.......424

8455
R454

TO R457.4-4 NOM 00 V404 Gars

TO JCT. C426I OSC.

8,1:0 ..._. 0 6CG7

R450 I 1

R459.
,00 ,,,, I

4--.......ITO PINT - 1111-VVV1P-
11450OF 0406 .3...41 elE, 1111-vVV/P-411

IC II

11451
C422TO PIN 4

(T) FO V PIN40; .4 --------. 7
0403

C 4 10 C40.4, 014411

TO

CONTROL

z,r, ____.1408
T ....""%-

0406

B211

e-K-e

TO 0409

TO R420 84
#.341 0 vtit°,1c 0 ;) C41* Gt"I

t 0 00%

7AU7 0 8418

ONT. ..... 0 qt.,,t C414

a FGR1 TOT,. ". -.

"Th

TO JCT
Of

C453,
R466

TO PIN 5 TO JCT
TO OF OF

0306 V402 0401
R328

TO PINS TO JCT
TO PIN 4 OF TO OF TO

OF 0304 R426 R422 C41415
0404 1401

/2!} VoVu4k3

12D13g 0
0 0 0

°MA
 ciN-RPr 

ral)2CU5

821(3°

TO 8206 TO T201
CENTER BLUE T201

TAP RED

TO PIN! TO JCT.
OF OF

V305 L502
C504E1

TO 8401
SUPER

RANGE FINDER

'1911/C111
R

m1 06

306

-
32° 'C&749.7

R327
44'F: * 13321

TO C319

TO 8335

r - -r 6.. TO PIN 4° 1 '1'-gli 0 On tl.-- -, TO C32I
Of V403

' F. V304,0 a 32f LM\4 I 1 .
I ago/

i ' Lz°3 ' ,' 0 We) ra
Ili. i n6AWSA

C203 ',... Are
_201/1 C315 8201

' C204 020,2 F.,<AN7-1,c eeee--3._,_

4210 0 -40e T ,,3i6,,

,1_20113 / T304
'jam , .."--1

0201

'1(.1

"°1 oi

TO 8205 TO CT.
VOL. C2I5

CO sA

C201:1S,

'19

2207

3 6 
TO R210 TO PIN 

TONE OF
CONTROL V303

9

TO PIN I
Of

V202

c205

.R2C3

View of PRINTED WIRING SIDE of Main Board A5780-1. Gray area represents printed
wiring; black symbols and lines represent components and tions on opposite side.
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

Admiral TV - 17B1
HI-FI AMP - 4R2

Chassis 17B1 used in Models CH21F52, CH21F53, CH21F54, LH21F32, LH21F33, LH21F34,

Chassis 17AB1 is identical to 17B1 except for a UHF/VHF tuner. This chassis is used
Models CHA21F52, CHA21F53, CHA21F54, LHA21F32, LHA21F33, LHA21F34.

(Service material on pages 19
CHECK SUPER RANGE FINDER

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.

VHF ANTENNA

SUPER RANGE FINDER
See information under "Check Super

Range Finder".

IF BOARD A5775-2

rPICTURE CENTERING TABS
Move tabs closer together or farther

apart to center picture.

MAIN BOARD A5780-3

HORIZONTAL LOCK HORIZONTAL DRIVE -

See information under "Horizontal Lock I

and Horizontal Drive Adjustment".

through 22)

in

White flashes across the picture, or "snow" in the pic-
ture, 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 disap-
pear completely.

Important: Keep the Super Range Finder setting as far
to the left as possible consistent with satisfactory pictures.

1/2 AMP. TYPE N
SLOW BLOW FUSE

4R2
AC INPUT PLUG

Rear View of Chassis Showing Adjustments.

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. Set Super Range Finder

control fully counterclockwise. After the receiver is set for a nor-
mal 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.

DEFLECTION YOKE
YOKE RETAINING SPRING

To correct picture tilt, loosen screw on

yoke retaining spring. Rotate yoke

until picture is straight. Tighten

screw.

VERTICAL LINEARITY
HEIGHT

To correct improper picture height
or vertical linearity, alternately

adjust HEIGHT and VERT. LIN.

4R2 HI-FI AMP.

TREBLE PLUG
AUDIO

INPUT PLUG

CONDITIONS FOR MEASURING VOLTAGES
Warning: Pulsed high voltages are present at the caps of V405

and V407, and at pin 3 of V406. Do not attempt to measure voltage
at these points without suitable test equipment. A VTVM 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 Horiz. Lock and Horiz. Drive adjustments.

 Antenna disconnected and terminals shorted together.
 Line voltage: 117 volts AC.
 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.
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

Admiral Schematic for 17B1 Television and 4R2 HI -Fl Amp. Chassis Stamped Run 12

1105

1104

TIOT

L102

3

1136

0105

to% 10%

NOISE CATE

SYNC SEP

AGATE!) ACC

VIDEO Al1P1
ABOUND IFY:LITY

SOUND VIlitSC

DET &SYNC INY

VHF TUNER 94E144-25

cm?

3.0

101/,

1102

3.11

COIL VIII
171; 011 01 0111--;1.2

6BC8
VHF AMP

C101

0100

1103

33

CPI
2.2

1121

12

12

lila 1101

.,11104 0 0 0
,

'NH

TUBE COMPLEMENT

V101-6BC8

V240-12AX7
V241 -6A115

V102-6CG8
V201 -60T6

V242 -6A115
V243-5T3GT
V301-6BZ6
V302-61126
V303-6CB6

CR301-1N87
(Crystal Diode)
V304-6AWSA
V305-210EP4A
11401-611U8

5 CR401-931154
L116 (Dual Selenium Diode)

V402 -6C67
V403-6015
V404-6CG7
V405-6CD6GA
V406-6AU4GTA
V407-1B3GT
V501 -5V3

VHF MISER
6CC8

vIO2

1110

HE 052.

r1/26AW8A
SOUND IF AMP

1211 PRINTED WIRII

l

6212 1001 .

SOUNF.D (ET
0301

6DT6

V201

1201

3 i1

1000 03 N301

tN-1m 431:
I10140 '

i 15.3 NC

If102
MCC1t

Ar
10.5% 1111Er 6011/10/

1305
00

1304 1800

2200.21

ISO

1577!

6816
151 If
v 501

/NM'

WIRING BOARD

I L302
42.0 NC

L001

C301 C133

r

."
--- 4 .03E 7t1 411-fl.v

TOA
I 4-

4401
101E1

ACC

TUBE LOCATIONS

UHT OUTPUT HORIZ

OSC

orril IFL4
CR inHotiii SYNC

DISCR

150

RECTIFIER

0
1R2 HI Fl AMP CHASSIS

t&@,
SOUND SOUND IF AMP A

OUTPUT OUTPUT FUSE
INVERTER

T DILE C ONTROL Al INPUT
INPUT SOCKET SOCKET

CVIII

li.frie 5V3
1611511

RECTIFIER
v501

II II
OUTPUT

RECTIFIER

SPEAKER

SOCKET '

v10

4102
0113 C321

r

L

V403

0 0
v401

7,7,-
I 0125

ac )20

L 310

THVOCO 20L- _J L. -- - -I
VHF TUNER 01503

/3 IMP.

Is FUSE

TYPE 1111- 000 ,1s.0

001T 42401 POMMY
10114111 PH Of
MIMS &Pala
ciarrse 20141/00
MN WINN MUM.

0404 .11

V 305

4406

4405

04504
101116

LICHT
4044

1505
1000

1500
47

0 5 MT

" 021
120I --

C304

-
1305 6BU8
RC 01 MU CITE,

1401 1304 SIC SEP.
Rt 2.NC AND GATED ACC

1402 0401

0401 4.710
003 I

0
4

0

514
4111.

11111111

1502

I

i C 5031
80 IF

1000
4:0
3004 7-I

311

L50,
A4011/.r_.-..-riors-..--

11

1403

3804

6CG7
SYNC. INY
44020

042044,1

1.11 .001 NI
101/.

1441
3.14

11

1441 C4I1

2.2 461 .00i Of

11445
10% 0-1

14.7 NEC 1313117

101

0,1°,2;

5

5%

10004
1511

IFS

8453 4
4.11(C
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T301
51

4)01
420

1501
221

301

91
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45.3 NC

VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

BOARD A5780-31
C20

0210 001

0207
11

5%-
L .

ADMIRAL Chassis 17B1 Television and 4R2 HI-FI Amplifier Schematic
Chassis 17AB1 the same except

r-- - - PRINTED WIRING BOARD A5975-for UHF/VHF type tuner used. I
s V212AX7 Vt12AX7

1ST SOUND 111P PHASE INV
1 92404 4249 924013 i
I 4241 2204

0241 /OS ii

r6saeg:
042424 1124213 OUTPUT I
PIN VIEI LUC VIEW 4241

82041
5401:

_J
C201

04140

61)16
240 IFO 0302

13 140Y

1403'

.771 z

0

301 T120309

120
1310
INNV
2201

1412

I AM,
151

11415 080-5
?MK T.

C404
.0111f

1411

4414

110 0

-1- -1
- 1

Tv- 30040

52408
FRONT 0151

1055
CONTROL

42401

M241
PNONO IIIPLIT

C240 0243

6066
3110 IF

V303

C 311- 1314
.00543 - 150

4/0
C312

540

ll
-J.3,

A02211
1411/ 0.401 .1421
151, .coorT :nu

10%

0404 31

II 1 0400

K

1.004/
10%

204
NOM/.

52434
12404 11E6

'I' 1:T'2".
TREBLE CONTROL

5Y3cT
RECT.

9243
001110

0011110

00
3303

1-42.0.

VIDEO

0302 0317

141 3.3 ll

1111, 1W 01 11115. 11-11.40
0710 SIN1 I417

lit 6 C 67 25 - V

VERT_ DSC.
VERT.

0402a

II. MOLD
101

2004

13011151NC. DISCO. RORIE.
CR401 0404

11101111.

93B5 -4 -t-

1450 ,-- :1-.:1.
10011

5%

4451 . )
1104

5%#.0.50.-- 1)

1452 108(1

1104

C4214

104? NI ,422

401
40*

NOME
LOCK

fY

000
NF

1420
561

0411

.010

4423
1700

2000

6DB5
VERT OUTPUT

0403

1421
wry

100

0412

.110

1421
8011. REICAT 114
1424 II
1.0111 WERT.

1.1110.1121

4421
500

6CC7
551
=12

1451
121

0424

11-4,
.004/11/

0425T".

0221

02243

4255
MO II

2204 412
I 0244

1

02411 02491 02410 I

30070 1 30
50

08
Lau

502304usi
1.

041 NE 1251

4101
5% C241

0117

1252
914

5%

0241 425,
041 4104
NE 5%

PRINTED WIRING BOARD A5780-3

aso4 1 -4-

1E0 DOT

11441 OF 111011[

11001 6424413

4250 I T241
101

150
I 11

6A05 °

501110

1272
14133-

1 um Tilt' 11

41(5% 0315RM

1 r
N.

0

I

311 0

flF401
3004

k45:13C

050
-.I IF

0/V

CIEE1
1401

2104i
RED

230
04(48

I'
50 IN
3004

SOY
14 2 ...1t03°
111 " 54
It

1000

--f- 6CD6CA
KOHL OUTPUT

KO. 4405

221
0435 20

TOtNE

T 8014.51140

SCHEMATIC NOTES
Numbers and letters inside hexagons indicate alignment points.
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Fixed resistor values shown in ohms ± 10% tolerance, 112 watt;
capacitor values shown in micromicrofarads ± 20% unless otherwise
specified.

NOTE: K = x 1000, MEG = x 1,000,000, MF = microfarad.

M248
11EE1E4

RED 007

5140 OF UM.

0251

440

8249
11001E4

Ii

M250
000114

02
0251

TWEETER

0252
11EE1E1

1071 031011.5011
100EIS.

21



0,
1E

04

Tor

C3,3

VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 17B1 and 17AB1 Service Information (Continued)

HORIZONTAL LOCK AND DRIVE ADJUSTMENT
A receiver which requires Horizontal Lock or Horizontal

Drive adjustment can be corrected only by following in
exact detail the procedure given here.

Note: If Horizontal Drive adjustment is not properly
made, it may be difficult to obtain sufficient picture width
and brightness. Also note that there is some interaction be-
tween these controls; Horizontal Lock adjustment having
lesser effect. Make adjustment as follows:
1. Allow receiver to warm up for a few minutes. Tune in

a station, set the Brightness and Contrast controls for
normal picture. Important: Before proceeding, be sure
that the Super Range Finder control (AGC) is ad-
justed according to instructions given in this manual.

1-7110

TOP SLUG

VI4F OSC AN ACCESSIBLE THROUGH EITHER OF THREE HOLES
IN TUNER WHEN TWO SLUGS ARE VISIBLE ADJUST TOP SLUG.
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2. Turn Horizontal Drive control fully clockwise. At this
point, picture compression and/or foldover will appear
near the center of the picture.

3. Very slowly turn the Horizontal Drive adjustment coun-
terclockwise, just to the point at which picture foldover
and/or compression disappears. Note that maximum
width and brightness is also produced at this setting.
Caution: Turning the Horizontal Drive control too far
counterclockwise will shorten life of the horizontal out-
put tube.

4. Reduce Contrast to minimum. If picture bends or loses
horizontal sync, adjust the Horizontal Lock so that pic-
ture remains in sync and bending of vertical lines does
not appear at top of picture. If Horizontal Lock adjust-
ment was required, repeat steps 2 through 4.
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Admiral
1 7 F 1

Chassis 17AF1 is identical to the above
chassis but uses a UHF/VHF type tuner.

Chassis 17F1 is used in Models T18A11, T18Al2, and T18A13,
Chassis 17AF1 is used in Models TA18A11, TA18Al2, TA18A13.

(Service material on pages 23 through 26)

REMOVING CABINET
This receiver uses a bonnet type cabinet which is easily

removed. The cabinet is mounted with screws to the wood
base in which the picture tube and chassis are assembled.

To remove the cabinet, proceed as follows:

1. Remove the knobs, screws from antenna terminal board
and cabinet back. Disconnect speaker.

2. With the cabinet in the normal position, place it so that
a side extends slightly over the edge of the work bench.

3. Remove screws which are accessible from underside of
cabinet, see illustration of chassis.

4. Move cabinet forward and lift away from receiver.

LOWEA SLUG

VHF OSCILLATOR ADJUSTMENTS ACCESSIBLE

THROUGH EITHER OF THREE HOLES. WHEN TWO
SLUGS ARE VISIBLE, ADJUST THE LONER SLUG.

HORIZONTAL DRIVE
Turn screw in until just snug. U drive

line shows in picture, turn screw
out until line JUST disappears.

IMPORTANT: If chan-
nel slugs appear in two
of the three adjustment
holes, adjust the lower
slug. Caution: Only slight
rotation of the slug will be
required; turning the slug
out too far will cause it to
fall out of the coil.

OFF-ON AND VOLUME ---1" Aimp-

CONTRAST

VERTICAL

BRIGHTNESS

FUSIBLE RESISTOR

rPICTURE CENTERING TABS

Move tabs closer together or for-
ther apart to center picture.

If meter
indicates
continuity

Remove V301 (3CB6). Check
tube pin 3 to pin 4. Measure
resistance from pin 4 (socket)

to chassis ground.

Insert V901. Remove V401
(6CG7). Check tube pin 4 to
pin 5. Measure resistance
from pin 5 (socket) to chassis

ground.

If meter
indicates

continuity

V402, V404,
V405, R501,
S501, L501

If meter
indicates

open

V304, V701,
V702

U meter indicates
open (no reading

or very high value)

Insert V301 (3CB6). Remove
V305 socket (picture tube).
Check tube pin 1 to pin 12.
Measure resistance from pin
12 (socket) to chassis ground.

If meter
indicates
continuity

CHECK

V203, V302
V303

U meter
indicates

open

CHECK

V201, V202
V407, V403

Simplified Procedure for Locating an Open Heater Tube.

Rear View of Chassis Showing Adjustment Locations.

HORIZONTAL ADJUSTMENT-
Rotate shaft to the left or right
until picture remains in horizontal
sync when switching channels.

VERTICAL LINEARITY
HEIGHT

To correct improper picture height
or vertical linearity, alternately
adjust HEIGHT and PERT. LIII.

DEFLECTION YOKE
YOKE RETAINING SPRING

To correct picture tilt, press

ends of yoke retaining spring

together while rotating yoke
until picture is straight.

ON TRAP
VERY CAREFULLY adjust for max-

imum brightness and best tows.
If maximum brightness is found
in two positions on neck, use

position closest to tube base.
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Admiral Corporation Schematic for 17F1 Television Chassis Stamped Run 15
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ADMIRAL Chassis 17F1 Schematic Diagram (17AF1 the same except for UHF tuner)
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(For conditions for observing waveforms and measuring voltages see page 26)
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CONDITIONS FOR OBSERVING WAVEFORMS

Caution: Pulsed high voltages are present on the caps of V404
and V406, and at pin 3 of V405. Do not attempt to observe
waveforms at these points unless suitable test equipment is used. TO JCT
Waveforms at these points may be taken with a capacitive voltage 5442 j3j6 0 0divider probe. The waveform at pin 3 of V405 may also be taken
by clipping or twisting the lead from the high side of the oscillo-
scope over the insulation on the lead connecting to pin 3. If the
waveform is taken in this manner, its shape will be the same,
but the peak -to -peak voltage will be somewhat lower, depending

HOR14. SYNC.. e4113
sIt

on the degree of coupling between the oscilloscppe and the lead Matt ii -$1---411connecting to pin 3 of V405.
Rat's

R

for a normal picture, torn 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 com-
plete cycles to be observed.
Waveforms should resemble those shown on the schematic.

 Peak -to -peak voltages will vary from those shown on the
schematic, depending on the input signal strength, test equip-
ment employed and chassis parts tolerance.
Waveforms were taken with a comparatively strong transmitted
signal input to the television chassis.

CONDITIONS FOR MEASURING VOLTAGES

Caution: Pulsed high voltages are present on the cape of V404
and V406, and at pin 3 of V405. Do not attempt to measure
voltages at these points without suitable test equipment. A VTVM
with a high voltage probe may be used when measuring picture
tube 2nd anode voltage.
 Set the Channel Selector on an unused channel. Contrast

control fully clockwise. All other controls counterclockwise.
Do not disturb Horizontal Hold or Horiz. Drive adjustments.

 Antenna disconnected and terminals shorted together.
 Line voltage: 117 volts AC.
 DC voltages measured with a \ TVM between tube socket

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

sockets is recommended.

SOUND

VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 17F1 and 17AF 1 Service Information (Continued)

PICTURE TUBE REPLACEMENT
The front of the picture tube is supported by a metal

band which mounts to the wood base. The rear of the pic-
ture tube is supported by the deflection yoke at the center
of the chassis.

To replace picture tube, proceed as follows:

1. Remove cabinet.

2. Disconnect picture tube socket and high voltage lead.
Remove ion trap, yoke clamping spring and deflection
yoke.

3. Loosen nuts at the two bottom tube support straps. Re-
move nuts at the two top tube support straps. Discon-
nect flexible lead connecting to top strap. Disengage top
straps

SCHEMATIC NOTES

Al ,.....0, K. etc., indicate alignment points and align- TO
msot connections.

IMPORTANT: Before making waveform and voltage measure-
ments, see instructions below.

Fixed resistor values shown in ohms ± 10% tolerance, 1/-2, watt;
capacitor values shown in micromicrofarads ± 20% tolerance
unless otherwise specified.

NOTE: 1C -x 1,000, MEG 1,000,000, MF=microfarad.

1

4. Remove screw and nut at the center of the picture tube
mounting band. Spread band apart.

5. With one hand at each side of the picture tube front,
firmly grasp the picture tube and carefully move it up-
ward and forward until it clears the front stop brackets.

PICTURE TUBE HANDLING PRECAUTION

Due to the high vacuum and large surface area of picture
tubes, great care must be exercised when handling these
tubes. Shatterproof goggles, heavy gloves and a protective
apron should be worn while handling or installing a picture
tube. The picture tube must not be scratched, bumped or
subjected to excessive pressure, as fracture of the glass may
result in an explosion of considerable violence.
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View of PRINTED WIRING SIDE of Sync Board A4630-3. Gray area represents printed
wiring; black symbols and lines represent componegtt and 'on! on opposite side.
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CROSLEY
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(Continued on the next three pages)
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
CROSLEY Chassis 488, Notes and Schematic Diagram

1. All voltages measured with an electronic voltmeter connected from socket lug to chassis. Voltages
shown on schematic were taken on a typical chassis. Voltages will vary between chassis and also
with input signal and other settings of the controls. Some voltages are variable; voltages shown were
measured with a normal picture on the picture tube and the Contrast and Brightness Controls set for
50 volts peak to peak on the cathode (pin 11) of the picture tube. Socket voltage tolerance ,10%.
Picture Guard Control (Noise Gate) in open position for these readings. Input signal 3000 microvolts
minimum.

2. Supply voltage 117 volts 60 cycle AC. 3. K= 1000.
4. All capacitance values in mmf and all resistance values in ohms unless otherwise noted.
5. Lug 3 connected to boost voltage and lug 3, 8 and 5 connected internally.
6. Outlines of the following transformers and coils are viewed from the wiring side of chassis: L101,

L102, L103, L106, L109, L111, T101 and T108.
7. Terminal board located to lower right of deflection yoke allows adjustment of focus voltage to indi-vidual tube characteristics.
8. L101 is designed so that an adjacent sound channel trap (Part No. 159061-1) can be added in areas

where such interference is prevalent.
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CI681

MFD
.02T RI04

AREA
SWITCH

SW102

LOCAL

.01
MFD

VI V2

5411
0 SC.
MIX.

VHF- UHF TUNER

NORMAL

RI77
IS MEG.

20W

L 101

, 4 5MC 1 Viol
'0601_____ftir;.r* .---- \- I 3CB6 LIO2

124 ;

071i; 4 1 15.1 PIX. I -F 244.85 Mc...,,3

j no ,. 6.042 I.4 CO . , .4 lacI 1-.. I 45 V.1-
ac

, "E. 
4404113

C104

* 260 V.
RED

10 MEG.

2 4-+_ cL21
R106

R105
3.9K

47
7000101

R 108

C 103 4700

.005
MFD

R174 470

50.K.
CI32 +

C139 4C140A - 200 A.I. 150 V.1
- 200

4 MFD e 
MFD

c14,0c- 140 ..
C0101 MFD

+SR102 - 200
MFD.

,.---.
--.. .04 V. \-ISW01

7.5.71 SR101

UHF- VHF TUNER 488 CHASSIS

V2 V 1 V3
1 SATE 48074 24F44

RI5345

Le_

VIII V109 V108
12Ax467. 12006 I2L6G7

8 7 2
C163

005
MFD.

7 2

I I I

1

B

4

V101 V102 V103
3CB6 3CB6 SAVE)

L110

3 4 3 4 tra
4

C157 0155 C101 CI56
1.0015

MFD. I MFD. M
0015 I0015.'.001M.

750

R110 ,t
1000

C129

V110 VII3
6 CS 21471,47

4 S I I2

V104 V105
6848 SAVO

61

V 105A

YE 5AV8
4.5 MC.

I -F AMPL.

L III

4

82B" 4
ss v.r

---F6773-fl
RI 30
ISO

RI 31
CI 20 _ IRK

MI
01

V102
3CB6 LI 03 "

2t1-) RIX14 41.25
IIMC.

4.145V.k 2 66 3
5 1.1413V12,, 1 001 RII 3

226

r42 .25 MC.

30 V. P -P

V107
65N7G TB

V106
313N6

4 5 4 3 4

R138
MEG

VI048
1/t 6BA8

CL?FIPER
0141

20 32 v

IC176
MFD

V10 3A
0107 i45AV8
47 350 PIX. I -F

R145
6006

0130

( . 05
MFD
1-2ov

RI67
1506

P

V1058
14 5AV8

SYNC.
24 V P -P AMPL.

T101
43.75 MI

2r-4:- II

413 .

8115

J

39

;C118

RII6
1000 R117

I MEGC166
.25

1500 MFD.
T1K

4.7 K

CI 31
r - -
I

22K .005 10K

MFD.

MFD.

85 V P -P

RI64
145 K

70K STOP
HORIZ . HOLD

CI43 3

05
MFD.

2

R1613

V107A 2.70E6.
VI 6S N 7GTB

HOR1Z.
AFC.

CI44 0145

R162
9IK

02
MFD.

.25
MFD_

RI63
13.2K

28



CROSLEY

SCHEMATIC WIRING DIAGRAM
CHASSIS 488 CODE B
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
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1-10..3/L I P
LOCATING LIO 2 ,

LiP
4

C126

.001
00, MED.

7

",C125 6

MED.

5

330K
RI358 C127+1429.

(.02 

4

VI08
I2L6GT

AUDIO OUTPUT

L109 LOCATING
LIP

B LUE

TIO8

tL; t,
2 3

0 0

VOLUME "'W.
CONTROL

RI37
'IC 560K

C 173
5000

I 5 V RI36

470K

CI28

.02
MFD.

1105

TERMINAL LOCATIONS

L106 LOCATING
LI P

SP101

V10313
YE SAVE
VID. DET.

3

CII4

LIO 4

111

CII2

R I I

Y I MEG.

0113

0.1

10 4,5 V.P-P

0. LII6
I'. RN.

50 V P -P

LIO 9-**()
a00

I

MC.

Yt 6BAS
[4_1-

..CII 3
VI044 2

VIDEO AMPL. (-  R
e 4

48

210

RII8 CONTRAST S3 R1354
5.6K CONTROL

16.3A.
rVIOLET

1500

185.1

5C1400

MED.

3

2

C 160-11
3 - 4

LII2

6.2 K

C117

K

RI23 4 0.1
MED

1.6K .1. L105a
j_R137K2

(.1c,

R128 ,GREY

490K
PICTURE

OPEN GUARD
sRl22dI R129>

10K >
RI24

4.7K

ISO V.

RI84
2.2 MEG.

vii3
50V.P-P 2 I ATP4

PICTURE TUBE

1.35v. I

R127
lop K

2 KY 6

rc

,

RI26 CI75-L;500
5PAEG.

BRIGHTNESS
CONTROL

SEE
NOT E 7

'NOV. BLACK

t FOCUS
WHITE

P

4):95,41.15SXANGE
+260 V.°

RED

A4.26ov.

RI42t C132A
000

CII9

....,

v,
P -P

TIO 6
BLUE YELLOW

i ---4-rs

1.

'4

s.1-"v;: "'it
. I ijag

.L BLACK
4.a

O 1..

C$I
o... 1,

MFD.
C158.

m

III '5 VIIOA
1. VERT ILa "0

CONTLQROLVI 6CS7

01- 4I;.-04.- 1 VERT. OSC.
STOP

OVER-, BLUE
iK v I.
P -P 480 V.

65 v P -P VI 108
Ya 6CS7

VERT. OUTPUT,

RI 6 6 RI65-VV\
100K 27K

TIO 8

Of 3' 5.. IRI69
1

181.-"A
,

C147 io

-
C 148

MED,
es VFPCI50

220
1.200V

V 07B

4/
6SN7GTB

I HORIZ .OSC.
1-eov. I

350 MMF ON
EARLY SETS

24V

170
4706

C134

RISC

106

C 14

1300

V 109
12D06

HORIZ. OUTPUT

;16HORIZ.2ge
DRIVE CAP
00 - 400

RI73
5

C 60

+30 V T
.96V.

047
MFD.

RI46 3

5MEG.
I MEG. ST 4 -
HEIGHT
CONTROL

Z,.7) -

RI131

CI61

08
MED.

+839.10
+ 150 V.

9

R147 3
2.5K

VERT. 4-
LI N.

RI82 S I RI48

2.2 MEG.

7107

JA GAN- BAK

bo
RI561

4 NOTE
SE E

6601
1.'

LIO7A.
I VERT.

JGRN-2r150E7L

e..13

DYOKEFEL

C136G-0§YEL
* . 005

MED.

C1406

100
MFD.

11.

CI 35

N+
20 MFD.

34 0 V.
V P -P

/-tea+410 V.1

R150
390K

S R151
y 020 K

100

70 V. P -P

VIII
12AX4GTA

DAMPER

RI78

260 V.I

47

rn

6

VI 12

1109 I X28 CAP

HV. RECT.

L114

C151/
10.25

MFD.

RI71 22
15.26
3W
coare

RI

1000 LII5
0183I. RED

C152 1,Q SD C154 a
ac a) n

66 r
470
RI750100

2 GR N. 1 1? -7 4-

RED
BLK.

3

A+495 V1

114 K

LI078
HORIZ.
DEFL
YOKE

L101 LOCATING
LIP T101

,4 i

1109
241.keral

AMT
5 4

0

110 7

L107

SEE NOTE 6

PICTURE TUBE REAR
SUPPORT BRACKET

R183

33K
CI69

5000

BASED

29



VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
CROSLEY Chassis 488, Alignment Information (Continued)

SOUND ALIGNMENT
Step
No.

Channel
Set to

Signal Generator
Connected to Scope Connected to Adjust

1. Any
unused
channel

Pin 7 of V-104 and chassis.
Set generator for 4. 5 mc.
400 cycle AM signal (mod-
ulated 30% or greater).

High side ( thru detector
probe) to cathode of pic-
ture tube. Low side of
scope to chassis.

Adjust L-109 ( rear slug) for
minimum 400 cycle indication
on scope.

PROCEDURE A (with signal from station)

Step
No.

Channel
Set to Adjust Remarks

1. Strong
signal

L106 for maximum sound output. 2nd
peak from open end of coil is the cor-
rect peak.

Set Buzz Control approximately 90' from clock -
wise stop.

2. Weak
signal

L111 and L109 (front slug) for maxi-
mum sound output.

If the signal in the area is too strong to obtain
these peaks, remove the antenna from the re-
ceiver.

3. Weak
signal

Buzz Control (R132) for minimum noise
(hash).

This signal should be weak enough to allow noise
(hash) to come through with the sound.

4. Strong
signal

L106 again for maximum sound output. Limit the volume control setting so that this
peak can be heard.

5. Repeat Step 2, 3 & 4.

NOTE A - In extreme fringe areas, and areas subjected to heavy impulse noise, it may be possible to im-
prove the rejection of noise in the sound by a slight readjustment of the quadrature coil at the time
the set is installed. The Picture Guard and Area Switch Controls should be properly adjusted be-
fore readjusting the quadrature coil (L106). The adjustment of the quadrature coil is fairly sharp
and critical, therefore the slug will usually not require more than 1/8 of a turn from its original
setting to obtain best results.

Video I.F. Alignment (with VTVM)
In the I. F. Alignment, limit input of signal generator so that reading on VTVM does not exceed 2 volts d. c. Area Switch in
normal position.

Step
No.

Connect Sig -
nal Generator
Through a .01

Capacitor

Signal Gen.
Freq. MC.

Connect
VTVM

Miscellaneous
Connections and

Instructions
Adjust

1. Test Point No. 2.
Wire protruding
from Tuner nest
to 5AT8 (V2).

43.75 mc. Junction of
R 118 and
C 1 1 3 and
chassis

Connect a 3 volt bias
battery, negative
lead to junction of
R117 and C111,posi-
tive lead to chassis.

T101 for maximum indication on meter,
limit input to make peak less than 2 -volt
D. C. on VTVM.

2. " 42.25 mc. ,, L103 (rear slug) for maximum. Use first
peak from tinnerman clip end of coil.

3. " 41.25 " " L103 (front slug) for minimum. Input level
should be high enough to produce at least .5
volts at null on VTVM. Use first null ob-
tained from end of conform opposite tinner-
man clip.

4. Repeat steps 2 and 3.
5. 44.85 mc. L102 for maximum.
6. 45 mc. ,, L101 (front slug) for maximum. Use first

peak from tinnerman clip end of coil.
47.25 mc. Adjacent Sound Channel Trap (L101 rear slug) see Note 1.

7. Test Point No. 1. 45 mc. Connect to tuner test
point T.P.1. Connect
dummy load (consist-
s n g of 100 ohm re-
sistor and 100 mmf.
capacitor in series)
from Pin 1 of V101
to chassis.

L8 on the Tuner for maximum.

Note 1. Adjacent Sound Channel Trap not incorporated on production chassis To insure proper peak aligning of the I. F .
strip where the trap has been added, the rear slug of L101 should be adjusted out to the end of the coil form. In
areas where the trap action is needed, turn core in only so far as is necessary to eliminate adjacent sound inter-
ference. Turning core in too far may result in deterioration of the picture signal.

The front side of the chassis as referred to below means the side opposite the tubes.
The rear side of the chassis means the side on which the tubes are mounted.
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CROSLEY
Chassis 489 Chassis 490

Models: BT -12M BC -12M

BT-12MZ BC-12MZ
BT-12BZ BC -12 BZ

BC -14M

Models: BT -13M

BT -13B

BC -15M

BC -13M

BC -13B

The service material below and on the next seven pages is exact for sets listed
above. The group of sets listed below is similar to those covered with the main
difference in the inclusion of remote tuning arrangement.

Chassis: 493
Models: DT -12M DC -12M

DT -12B DC -14M
DC -10M DC -16B

DC -10B DC -18N

Removing The Picture Tube
1. Remove the chassis from the cabinet,
2. Disconnect the tube socket and remove the Ion

Trap Magnet from the neck of the tube. Loosen
the wing screw on the deflection yoke bracket.

3. Disconnect the second anode lead from the bell
of the tube.

4. Remove hex head bolt retaining metal straps
surrounding tube.

5. Remove the two hex head screws from the Off -
0 n Volume. Contrast control shaft support
bracket and the two hex head screws from the
tuner shaft support bracket. Remove brackets.

6. Remove the nut, metal washer and insulating
bushing from the tube support strap in the upper
left and right hand corner of the picture tube.

7. Remove the three hex head screws and washers
from the tube stops at the upper left and upper
right hand corner of the frame.

8. Loosen the nut retaining the tube strap at the
lower right and lower left hand corners of the
frame. Loosen the three hex head screws from
each of the tube stops at the lower right and
lower left hand corners of the frame sufficiently
enough to allow the stops to move down slightly.

R2

015

A.G.C.

I SEE NOTE I

46:07A
R -F ApPL

000 900

600 ma. 250 v 135 V

00

NOTES 022
1 ONE OF TWELVE VHF CHANNEL STRIPS MOUNTED IN DRUM.

2 i1,.,LL0.0wAsPAKAENSCsE OvALEUgstREwt,NE0MMF. AND ALL RESISTANCE VALUES

3. 101000

L9

Chassis: 494
Models: DT -13M DC -13M

DT -13B DC -15M
DC -1 1M DC -17B

DC -11B DC -19N

Removing The Chassis From The Cabinet Base
1. Remove the knobs, the cabinet back, the antenna

terminal plate, the interlock assembly and the
wires from the speaker (or the speaker from the
cabinet).

2. Remove the two hex head wood screws from the
chassis support bracket on the inside rail at the
left rear of cabinet. Remove the hex head wood
screw from the chassis support bracket on the
inside rail at the right rear of cabinet.

3. Remove the four hex head bolts and lockwashers
on the underside of the cabinet along the front
and the three self -tapping screws and lock -
washers on the underside along the rear.

4. On models equipped with Zoomatenna, remove
the wing nut on underside of cabinet and the
bracket on the inside bottom of the cabinet and
lift Zoomatenna out of the cabinet.

5. Slide chassis back and lift out of cabinet.

C21

..Ts Mc.

I F OUTPUT

v2111

513R8
OSCILLATOR 0.

O

P2

VHF TUNER, PART NO.

172018-1
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CROSLEY Chassis 489 and 490, Alignment Information (Continued)

RF AND MIXER ALIGNMENT VHF TURRET TYPE TUNER
Station

Selector Oscilloscope Bias
Sweep Generator

Connection Adjust

Chan. #10 High side through a
10, 000 ohm resistor
to TP1 on Tuner.
Ground lead to Tuner
Case.

Connect 3 v. negative
bias to test point "RF-
AGC".

Connect Sweep Generator to
Antenna lead-in thru dummy
antenna. Set Generator to
sweep channel 10 frequen-
cies. Loosely couple Mar-
ker Gen. to sweep output
cable. Set Marker to either
pixor sound carrier for
channel 010.

On chassis 489, adjust C3,
C5, & C7 to produce a res-
ponse curve of maximum
gain and a similar shape of
to R.F. andMixer Response
Curve. On chassis 490, ad -
just Cl, C6 & C11.

W
DIP SHOULD NOT
EXCEED 3 db OR 30%
OF TOTAL HEIGHT ssi _ _ .._ _

R. F. & MIXER

V-4.5MC.

RESPONSE CURVE

GENERATOR

OUTPUT TERMNALS
( SO ohms)

NOTE - Load
by

LINE
ANT

CAR
53.'". RESISTORS

"WWI
12011BON

115Ork
OUTPUT

, .NN'3COonms

TRANSMISSION

TERM
Onetn shosid be kept ro on obscrore mown,

comentng network erectly M gonmotor hernmols

DUMMY ANTENNA

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

OSCILLATOR ALIGNMENT (using scope)

Oscilloscope
Channel
Selector Bias Sweep Generator

Marker
Generator Adjust

High side of scope
to "VID-OUT"
(upper right) on
VIDEO -IF Board.

Channel #2 Connect 3 v. negative
bias to test point "RF-
AGC". Connect 3 v.
negative bias to test
point "IF-AGC".

Set to channel 2 fre-
quencies. Connect
Generator output in
series with dummy
antenna to antenna
lead -in. See sketch
of dummy antenna,
above.

59.75 Sound
Carrier

Channel 2 oscillator slug so that
marker falls into bottom of valley
on curve (the point corresponding
to the 41.25 me marker as shown
on Nominal over-all I. F. Res -
ponse Curve sketch on page 8.)
Be sure that the Fine Tuning
Control is set to the center of its
range.

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

ALTERNATE OSCILLATOR ALIGNMENT

In the tuners used on chassis 489 and 490, there is an oscillator adjustment fin' each channel. When the receiver is installed,
the oscillator should be adjusted for each channel on which a station is operating in the area.

Set the Channel Selector to the channel that is to be adjusted. Turn the Fine Tuning control to as near the center of its range
as will permit the slug to be adjusted. The oscillator trimmer slug is to the left of the channel selector shaft, and is acces-
sible thru a hole in the front of the tuner after the tuner knobs have been removed. Use a non-metallic screw driver and
adjust the oscillator trimmer slug until the proper tuning point is in the center of the Fine Tuning Range. (A long non-metallic
screw driver with 12" shaft available under Crosley Part No. 172651-1.)

NOTE:

As the UHF section of the tuner operates at extremely high frequencies, no adjustments should be made on this section. The
crystal or the tube may be replaced U the Tuner sensitivity is low. However, there is a possibility of the tuner becoming
detuned when replacing the tube with a new one. If this should occur, it is recommended to try several tubes of the same type
as originally used in order to find a tube that most nearly matches the characteristics of the original. Likewise when chang-it,g the crystal, it is usually best to replace it with the same type removed, trying several crystals and using the one thatworks best.
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CROSLEY Chassis 489 and 490, Alignment Information, Continued
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inch).
receiver
Gate control
and short

CAUTION:
Is used

The two

The "bottom

Video

VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

CROSLEY (Continued) I. F. ALIGNMENT CHASSIS 489 & 490
connections from the signal marker generator and sweep generator must be shielded. Keep exposed ends and ground leads as short as possible (about one

Always locate the ground lead connections as close as possible to their respective "hot" leads in the television receiver chassis. To prevent overloading the
circuits, the sweep generator output and signal generator output must be kept low. Turn AGC level control clockwise and contrast counter -clockwise, Noise

fully counter -clockwise and Area Switch in the "Normal" position. Set the fine tuning control to the center of its range, set the tuner to an unused channel,
the antenna input leads to prevent noise feed-thru.

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

sides of the chassis are referred to as the "wiring side" and the "tube side" of the chassis.

slug" is the one closest to the board, and the "top slug" is the one farthest from the board.

I.F. Alignment (with VTVM)

Step
No.

Connect Signal
Generator Through

a .01 Capacitor
Signal Generator

Freq. M.C.
Connect
VTVM

Miscellaneous
Connections and

Instructions Adjust

1. Test Point No. 2 wire
protruding from Tin-
er closest to 5BR8
(V2) on 489 chassis.
5AT8 (V 2) on 490
chassis.

44.15 mc. "VID-OUT"
Test Point
on VIDEO-
IF Beard.

Connect 3 v. negative bias
battery to "RF-AGC" test
point (upper right) on
VIDEO -Sync -Sound board.
Connect 3 v. negative bias
battery to "IF-AGC" test
point (upper center) on
VIDEO -Sync -Sound board.

T203 for maximum indication on meter, limit input to make peak in -
dicatlon - 2 volts D. C. on VTVM. Use first peak from bottom end of
coil.

2. 43.14 me. " Bottom slug of T202 for maximum. Use first peak from bottom end of
coil.

3. '' 41.25 mc. " " Top slug of T202 for minimum. First null when running slug into
winding from top end is correct tuning point.

4. Repeat steps 2 and 3.
5. Test Point No. 2. 45.1 mc. " " Bottom slug of T201 for maximum. Use first peak from bottom end of

of coil. Do not use more input than required for - 2 -volt D.C. indication
of VTVM.

8. " 47.25 mc " " Top slug of T201 for minimum. First null when running slug Into
winding from top is correct tuning point.

7. Repeat steps 5 and 6.
8. Test Point No. 2. 43.9 mc. " Bottom slug of L201 for maximum. Use first peak from bottom end of

coil.
9. " 39.75 mc. " " Top slug of L201 for minimum. First null when running slug into

winding from top end is correct tuning point.
10. Test Point No. 1. 47.25 mc. " " Top slug of L202 for minimum. First null when running slug into

top is correct tuning point.
11. Repeat steps 8, 9, and 10.
12. Test Point No. 1. See

Tube and Alignment
Diagram.

44.75 mc. " Connect dummy load (con-
slating of 100 ohm rests -
tor and 100 mmf capacitor
in series from grid of
V111, pin 11, to chassis.
See Note.

Mixer output con on Tuner for maximum. (L9 on 489; L8 on 490).

NOTE: The point on the component side corresponding to Pin 1 of V111 is the left end of R202 (4.7K ohm resistor above V111). See printed circuit board diagram.

To Check I.F. ALIGNMENT (with scope)
Excessive sweep input will overload the circuit and cause distortion in the wave form. Check for possible overload by temproarily increasingand decreasing the signal
input level and noting any change in the wave form. Excessive signal from the marker generator will distort the wave form. Be sure to keep the marker at the
minimum usable amplitude.

NOTE: Be sure, when checking the I. F. alignment, to set the channel selector switch to a channel where moving the fine tuning control doesnot affect the shape or
position of the L F. response curve.

Sweep Generator
Connected to

Scope
Connected Bias

Set Sweep
Generator Remarks

High side to ungrounded
tube shield V2, 573R8
on 489 chars is. 5AT8
on 490 chassis. Low
side to tuner ground.

Through tIL K
ohms to"VID-
OUT" test
point on VI-
DEO-IF board
(upper right).

Connect negative lead of one
3 v. bias ba ttery to "RF-
AGC" test point (upper right)
on VIDEO -Sync -Sound board.
Connect 3 v. negative bias
battery to "IF-AGC" test
point (upper center)on
VIDEO -Sync -Sound beard.

To sweep from
39 to 49 mc.

Provide markers

A slight deviation
note, the I.

as shown on curve.

39.75 41.25 47.23
Mc. Mc. Mc.

45.75

3.0-3.3MC.

42.75
MC. 60-

20% 70%

98%

NOMINAL OVERALL 1-F RESPONSE CURVE

in response Is tolerable, but if any great deviation is
F. stages will have to be realigned.

SOUND ALIGNMENT
The 4.5 mc. trap slug of T301 must be aligned first, regardless of which procedure is used for the remainder of the alignment (Procedure Aor B).

Step
No.

Channel
Set to

Signal Generator
Connected to Scope Connected to Adjust

1. Any
unused
channel

"VID-IN" and chassis. Set
generator for 4.5 mc. 400
cycleAM signal (modulated
30% or greater).

High side (thru dectector probe)to T-32. Low
side of scope to chassis.

Back out each slug of T301. Then adjust slug on bottom side of
T301 until first null is reached, indicated by minimum height
pattern on scope screen.

Proceed with the remainder of the Sound Alignment, using either a signal from a TV station as a Procedure A, or alignment equipinent as in Procedure B.
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PROCEDURE A (with signal from station) CROSLEY (Continued)
Step
No.

Channel
Set to Adjust Remarks

1. Strong
signal

L302 (Quadrature coil) for maximum sound output. 2nd peak
from open end of coil is the correct peak

Set Buzz Control (R303) approximately 900 from clockwise stop.

2. Weak
signal

T302 and T301 top for maximum sound output. Keep signal below limiting. U the signal in the area is too strong to obtain
these peaks, remove the antenna from the receiver.

3. Weak
signal

Buzz Control (R303) for minimum noise hash. This signal should be weak enough to allow noise (hash) to come thru along
with the sound.

4. Strong
signal

L302 (Quadrature coil) for maximum sound output. Limit the volume control setting so that this peak can be heard.

5. Weak
signal

Repeat steps 2, 3, and 4.

SEE NOTE

PROCEDURE B (with alignment equipment)
Step
No.

Connect
Signal Gen.

Signal Gen.
Freq. Mc.

Connect
Scope Miscellaneous Instructions Adjust

1. "VID-IN" 4.5 mc. FM
modulated

400 cps, 7.5
kc. devia-
Lion.

Across speaker or
dummy load (3.2
ohm.)

Set Buzz Control (R303) to approximately
900 from clockwise stop. Adjust volume
control to keep pattern on scope as am-
plitude increases.

L302 (Quadrature coil) for maximum amplitude on scope.
2nd peak is the correct one from the open end of the coll.
Keep signal level high enough to assure limiting.

2. " Set generator attenuator so that FM Big-
nal is below the point of limiting.

T302 for maximum amplitude on scope. As the height of
the pattern increases, decrease the input control on the

3. " " Tge3nOelratotporfotor l below limitingmaximum
by adjusting the generator output.

4. ' 4.5 mc AM
modulated

400 cps.

Use a high input level on signal generator
to insure limiting.

Buzz Control (R303) for null (Minimum 400cps amplitude on
scope).

5. " 4.5 mc. FM
modulated

400 cps. 7.5
kc. devia-
tion.

Volume control.set at a low level. Re -peak L302 for maximum 400 cycle indication on scope.

6. Repeat steps 2 and 3, keeping sign below limiting.

SEE NOTE

In extreme fringe areas, and areas subjected to heavy impulse noise, It may be possible to improve the rejection of noise in the sound by a slight readjustment of the
quadrature coil at the time the set is installed. The picture Guard and Area Switch Controls should be properly adjusted before readjusting the quadrature coil(L302).
The adjustment of the quadrature coil is fairly sharp and critical, therefore the slug will usually not require more than 1/8 of a turn from Its original setting to obtain
best results.
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CROSLEY
SCHEMATIC WIRING DIAGRAM

CHASSIS 489 CODE C AND CHASSIS 490 CODE B

CODE CHANGES

The first run of chassis are stamped with a Code letter A following the chassis number. Later code letters
stamped on the chassis are used to identify certain circuit changes that are not incorporated on earlier produc-
tion sets. Unless otherwise stated the circuit changes identified by an early code letter are also carried over
into the chassis with later code letters. The circuits found in chassis 489 Code C and 490 Code B are shown in
the schematic.
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1. All voltages measured with an electronic voltmeter connected from socket lug to chassis. Some voltages are
variable; also they will vary between chassis, with input signal & other settings of controls. Voltages shown
on schematic were taken on a typical chassis with a normal picture on the picture tube, & Contrast & Bright-
ness controls set for 60 volts p -p. on the cathode (pin 11) of the picture tube. Area switch in local position.
Input signal 6000 micro -volts minimum for these readings. Socket voltage tolerance 10%.

2. Supply voltage 117 V 60 Cycle A.C.

3. K  1000.

4. All capacitance values in mmf & all resistance values in ohms unless otherwise noted: tolerance of values is
+10% when not otherwise specified on schematic parts list.

5. Terminals on transformers & coils are viewed from printed wiring side of boards.

6. SW101B is closed when SW101A is open.

7. Jumper will be clipped off on some chassis.

8. On Video -Sync -Sound Board the "260V" Designation to Pin 8, V105, is at .250V Potential. On Vertical Board
the ".525V" Designation is at .400V to .500V Potential.
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CHASSIS 489 CODE B - To increase vertical stability on weak signals. C-381 was changed from 1500 mmf to
.005 MFD, C-323 was changed from 1000 mmf. to . 05 MFD, and R383 was changed from
47, 000 ohm to 88, 000 ohm.

CHASSIS 489 CODE C - To improve vertical hold range. C402 Vertical Integrator was changed from 490 CODE B
490 CODE B Part No. 157812-1 to Part No. 170203-1, and C401 .047 MFD Part No. 39478-28 was

added. At the same time an additional change in the Brightness Control Circuit was
ma de to handle slight variations between different manufacturers CRT's. R110 was
changed from 880, 000 ohm to 220, 000 ohm; R111 was changed from 390, 000 ohm to 1
megohm. On some chassis the jumper across R110 may be removed to extend the range
of the brightness control at its low end. It may be necessary to add or remove this jumper
upon replacement of the CRT. The lug marked +135v on the Focus Terminal Board was
originally connected to the junction of R110 and R111.
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CROSLEY (C ontinue d) PRINTED CIRCUIT BOARDS CHASSIS 489 & 490
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Du Moth
ALLEN B. DU MONT LABORATORIES, INC.

RA -380/381 CHASSIS

(material on pages 39 through 42)

VIDEO IF ALIGNMENT RA -380/381
Connect the alignment generator to the tuner look point through probe shown in Figure 1. Connect a
-4.5 volts bias supply to P203, the I.F. AGC test point. Turn the Station Selector to channel 3. Set Buzz
Control (R328) to mid -range.

Step
Signal Generator Output

Indicator
Connect to Bias AdjustFrequency Connect to

' No Sweep
43.7 MC

Tuner Look
Point (see
Figure 1)

0
VTVM

Junction of
L201, L203

(P204) P203
-4.5
volts

Z204 (Top and Bottom) and
L136 (Mixer Plate Coil) for max-

imum negative reading1 VTVM

2
47.25 MC
No Sweep

As Above

0 As Above

As Above
As

Above
Z201 (Top) for minimum

negative reading2 VTVM

,' 45.1 MC
No Sweep

As Above

As Above

As Above
As

Above
2203 and 2201 (Bottom) for

maximum negative reading .3 VTVM

' 42.5 MC
No Sweep

As Above

As Above

As Above
As

Above
2202 for maximum negative

reading4 VTVM

"
43.7 MC
No, Sweep

As Above

0 As Above

As Above
As

Above
L136 (Mixer Plate Coil) for max -

imum negative reading5 VTVM

SOUND IF ALIGNMENT

6
4.5 MC
400 CPS

AM

Pin 7,
V204A

0
VTVM
thru

470K ohm
resistor

(see fig. 2)

Pin 2, V204B
(P208) None

Required
L204 (Top) for maximum nega-

five reading6 VTVM

7
4.5 MC
400 CPS

AM

As
Above

0
Oscillo-
graph

through
XTAL

Cathode
Pin 11 As

Above
L204 (Bottom) for minimum

amplitude
7 XTAL

8

Strong TV Signal
with Teleset tuned
for best picture

As
Above

Z205 and L208 for maximum
audio

9

Very weak TV Sig-
nal with Teleset
tuned for best pic-
Lure

As
Above

Z205 and L208 for maximum
audio

NOTE: After alignment has been completed adjust the Buzz Control (R328) for best sound under signal
conditions available.
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VHF TUNER
09 014 003,
89 014 0S4
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A A
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POWER RECT.
V217

511,1 -08

1/03 I
ANC TtNT
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FIGURE 1
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MIXER
V102 A
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FIGURE 2
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DU MONT RA -380/381 SCHEMATIC

SNAP IN,
OFF 223r1.0.1,

R326
12 2. 

C.00.gala:
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1.1322.111,<IN
RN. 121,R3

2,7:os
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OF StI C256 HEN
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52045
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HON. PHASE - ADETECTOR

64

,rr

HON. OSC
5512

sirxii 6T

77:

A

0334
.141,

..4.0 014

CHASSIS NOTES

400v
Sy SOOST

1. All waveforms and voltages were token under operating con-
ditions. The receiver was tuned to an average strength TV
signal and the Local -Distant switch was placed in its Local

position.
2. Voltages 20% of those shown ore normal.

T

SOUND DISC.
6205

2N6
Ur,

:NT 7,43

NOR. DCFL.
AMR
5514
GGLPS

203

11

A727
ZVI 20.V.

TO G2211
1.23.4 4201

iST v1020111,

 4.1.?..0'23

P207
IOWA, LrORMENT

3263 POINT

VERT. DEFL.
. AMP

52011
/ 12124

00

AUDIO AMP.
6207
05

±`""

° .... OP
PULS .3'0

CR34142

GM<
1:46"

I L401
02,200.0 KOK

RECTIFIER
V2I5

110-11T

3. All resistors are 10%, one-half watt unless otherwise indi-
cated. WW indicates wire wound resistor.

4. All capacitors ore 20%, 500 volts, unless otherwise indicated.
All capacitors are ceramic, unless indicated as follows:

C -Composition, M -Mica, P -Paper, -1-_Electrolytic

5. In some chassis C265 is a .0047 mf, 10%, 400 volt capac-
itor (Port No. 03 140 580).

6. In some chassis a 47K, 10%, 1/2 watt resistor (Part No.
02 251 970) is connected between pins 5 and 6 of V202.
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DUMONT Chassis RA -380, RA -381, Service Information, Continued
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

EMERSON RADIO & PHONOGRAPH CORPORATION

TYPE MODEL NUMBER TV CHASSIS KINESCOPE TUNER TYPE UHF STRIP

"V.H.F."
RECEIVERS 1214,1216, 1218 120322-V 21ALP4B

1224, 1226 120329-V 24DP4A 470998 "TDB"

"UHF" -"VHF"
RECEIVERS 1215, 1217, 1219 120323-T 21ALP4-B 470929

No UHF
Strips

1225, 1227 120330-T 24DP4A Required

(Circuit diagram is on the next two pages, followed by alignment instructions)
TO REMOVE SAFETY GLASS: Models 1214 to 1219 using die cast front.
Remove channel selector and fine tuning knobs. Insert fingers in space formerly occupied by the knobs and pull out the retainer
strip. Remove the top and bottom retainer strips and then unscrew the two brackets (on the right hand side) which secure the
safety gloss to the die cast front. Move the right side of the gloss out sufficiently to clear shafts and then slide gloss out to the
right to remove it from cabinet.

TO REMOVE CHASSIS FROM CABINET: Models 1214 to 1219 using die cast front.
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 rear cover.
2. Disconnect antenna mounting terminal strip and unsolder speaker leads from printed board.
3. Remove the screws which fasten chassis support brackets to upper and right side of cabinet.
4. Remove screws holding power transformer bracket to bottom of cabinet.
5. Remove the four front corner screws holding die cast front to cabinet brackets.
6. Slide entire die cost assembly, together with chassis, out from the front.

TO REMOVE PICTURE TUBE: Models 1214 to 1219 using die cast front.

1. Remove all knobs.
2. Remove chassis as described above.
3. Carefully place the die cast front on a flat padded surface.
4. Disconnect high voltage lead and kinescope socket. Remove ion trap and width control shim on neck of kinescope.
5. Remove five screws which hold the control panel bracket to the die cast front.
6. Remove the screws (2 per roil) which hold the top, bottom and side rails to the die cast front.
7. Lift chassis assembly up and away from picture tube.
8. Remove four screws which hold the kinescope retaining ring to die cost front.
9. Picture tube may now be removed.

10. To re -install picture tube, reverse the above procedure.

CONDITIONS FOR TAKING VOLTAGE AND RESISTANCE READINGS

1. Antenna disconnected and antenna terminals shorted on tuner and connected to chassis (use short leads).
2. Line voltage 117 volts (Disconnect power for resistance reodings).
3. 3 volt bias battery connected to A. G.C. circuit, positive terminal to chassis, negative terminal to junction of R-1,

C2, which is connected to junction of R2, C4 (see Fig. 5) BIAS BATTERY USED FOR VOLTAGE READINGS ONLY.
4. All controls in position for normal picture. (Varied when it directly effects reading).
5. All measurements taken with a vacuum tube voltmeter and ohmmeter.
6. All readings listed in tables were token between points shown and chassis. it'.
7. Resistance readings are given in ohms unless otherwise noted. jJ

I 5

8. N.C. denotes no connection.
"- ee,

i

ALIGNMENT OF HORIZONTAL OSCILLATOR AND A.F.C.
.i

This can be accomplished without removing chassis from cabinet as follows: * ;/
1. Tune set to a known good channel. If overload occurs, turn the "local -Distance" control R100 counterclockwise until .t.

a steady picture is received.
il tA ..,_

2. Short phasing coil L-8 by placing a jumper wire across C.54 which is in parallel with L-8. See Figure 7 for location ';.-------------..,,, /,''aii;oed OD
ai

of C-54. Short horizontal oscillator grid pin 7 of V12, 6CG7 to chassis. 5.- cri

3. Set "Horizontal Hold" control to center of its range. ,;-,':44. Adjust the "Horizontal Balance" control R-77. _.---.

r -a

5. Remove shorting jumper wire from C-54 and adjust L-8 for some synchronous condition as in step 4 above. '4! It\ 0z
6. Remove short from the horizontal control grid. Horizontal frequency circuits are now properly aligned. \ 5 iu

sr

Adjustment of Local -Distance Control (R-100)
Before adjusting, make sure the Horizontal Oscillator and AFC have been properly adjusted (see above). 1

1, Local Distant Control (R.100) ICI

Sets are shipped out from the factory with this control set to its "distant" position (maximum clockwise). This posi-le
tion provides best signal to noise ratio (minimum snow) and should not be changed unless overload (streaking in pic-
ture, poor sync stability, high distorted contrast, etc.) is noted on the stronger channels. If overload Ca sts, set
contrast control to mid position and adjust "Local Distant" control in a counterclockwise direction to a point just

under on overload condition.
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

EMERSON Chassis 120322V, 120323T, 120329V, 120330T, Schematic Diagram
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SCHEMATIC DIAGRAM
ry CHASSIS

CPS

Illi111111111111 I IA 111111 11111

,,0.111111 I 101'11"1.11,

1112. 35 V PEAR TO PM
11/124 25 V PEAK TO PEAR
00x1-1200 PEA* TO PEAS

W F NOY kw.'

IS

0

1110

VOINDEO AMPLif iE
 01000 011101
V -3 5 AM

C12 C -IS
4.75011 010511071 

T 4
POT'  GATTI

I. 3

34v T-5

Ct0
'1000 lief

STITC AMPLIMII
AND

V-10(0)
6 CO7

9911

01-01

470

1

R-12
41200

LOCAL - DISTANCE
CONTROL

C.11

I-

0.55/00

.1.0 V

0

r-

7575 CPS

711/5 GPO

EL,sy2i

SOUND AND VIDEO
I 500110 LI
I ANPLITIEN
I V-MA)5ANIS
O

0

L  101
Ear.

1,14

I C".
S4 004/

I 0 -is
I 2200
O WV

220V
PTIT

rxVOLUME I

CONTROL 4T -TT -14 45.1 1 WS.

I T

LIMITER
V-5(.4)588

.101 r

SYNC UPLIE PULSED *GC

V-4(6) DETECTOR

T - 7

(iTi111-41,0111

I 1-. -ET 
, CO 00000

80ARD-
7.r. 1,01741, b

 SOUND, ,11111PLIIIIII

V-6 5T Or- C. SO
404/ .01

" -04 V
1

C 19

""

Ow

A SO 351-1 no .s(4 2

16 14:1.1n 40,11.1.1
STOW

NOME INVERT SEPARATOR

V -MA) 6 CC? 4,?: V-9111)6001
.4. v

I 1146 UM-, SANG V-50) 5U8
O JIM

-041

-ItiP

22061 mr,
 iS
10 IT

11173 C PS

PTIT
TOT

75/5 CPS

191?: 90.16,
WA WO. /F

00V
P -P

SYNC. AND OSCILLATOR BOARD 11-9
3000

PHASE DETECTOR
V-11

3 A L 5al it

CT:O

////-- /-
A-44 0-4/ -.
?? . Tic .0023

/11111043

T-1 -11T-P15.0V

14/5C RS

0-42
001

5.59
00.

N  GO
GI

WIC 110.10

 10.

0-43 rrit
3 X

111711C.P.4

fiL",,t2a

145/
1. 51.E5

15- .0V K" AT N000___
CONTROL

J
W NO. /5

010105 C ILL ATOP
V-10161
6C67

000e C

4 0_6 7
404

1LLATOR  CONTROL
wr )4 V-12

IS TI

C-44  10 00T .... IZO.

001 a-1-/
MEG 5040. LTS

/FAT COTT 004/

CT 49 C 52
220

C -S?
510

P.75RTN NWT
1200 410 WI/5

- OV
P -P

I 5141E0

0,2
210E5 sl

0ERT
CONTROL

30 PS.

 .240 I/

440 I 7011I20NTAL OUTPUT
TO

ef i I V -I3 12CU 6

aft?
444

100011

s R-91

194500

1/4411AN414

000%7:3

50950 OUTPUT
V-7 5A05

CONTRAST 4.2 4 00CONTROL
105 RT31

II

II

11

1. C-65
100111.1

T - I
&O NO
TRAP

C SS
.041

v RECITPIER

V-14
1930,

0.07

urentifitiftp4.
IRO MT/

isessomostlTY)440P40

Ileum r -s

3M

 Ca:.
s: 00)

IPS

 UTIED 1315411111

100 NO NOUR-V

O 1405 ..0110011 FINNSM
NO. ItOSt0

PICTURE
0050

°MALMO OR
NOM

CENTER.
UNIT

N

,4/
.1.01411616

I RV

C. R-92
10 R

.0400

O 'AS `IA
I R-75 11-4)
I 100. it 100. IN

000 00000 CE

50- .0v CONTROL 11000 I TT..
P-II/. I 1104112 HOLD

CONTROL

w.fNO./9 rrEAT 0 vr  v T-i
V -I5 Irfl

.0! I 506 OT

//
4.40
2.2
MEG

20500

ST

, WPM
.191

I  C 54
J 1001110

R-65
1S00iII

5-2.0*NOT

 ?SO V

0101 LIITEARiTT
CONTROL

5112025T
1/1101.

V-16
12)1114111T

ROOM

2500

A

C-80
1000 ono
1-11-4

INN mil
OLTr-- -

NORM
I toms L-10

I

OCR .

COILS

1144

ION
^' TRAP

.840V

DIRECTION OF ARROWS AT CONTROLS
INDICATES CLOCKWISE ROTATION

RESISTORS ARE IN OHMS (0.1000 OHMS)
AND 1/2 WATT UNLESS OTHERWISE NOTED.

CAPACITORS LESS THAN ONE ARE M MFD,
CAPACITORS MORE THAN ONE ARE IN 1.11AFUS

UNLESS OTHERWISE SPECIFIED.

45



VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

EMERSON CHASSIS 120322V, 120323T, 120329V, 120330T, Alignment Information

VIDEO I.F. ALIGNMENT

ALIGNMENT OF OVERCOUPLED I.F. STAGES:
Short pin 1 of V-2, 3CB6 to chassis. Connect detector probe to pin 5 of VI, 3CB6. Capacity couple sweep generator to tuner
mixer plate through shim assembly as described above. Adjust tuner I.F. coif (see Alignment Points Figure 4) for a peak at
45 mc, Adjust 41.25 mc trap at top of T-1 for maximum rejection at 41,25 mc, Adjust bottom of T-1 for a flat response of the
42.6 mc. point, ±10% as compared to the 45 mc, point to obtain response as shown in Fig. 1. If necessary, trim Ll and T1
(top and bottom) to obtain the response as shown in Fig. 1. Disconnect all leads,

ALIGNMENT OF STAGGER I.F. STAGES:

Connect V.T.V.M. probe to junction of R13, R17, L4 with common of V.T.V.M. to chassis. Place -3 volts on AGC line at
junction of R2, C4 and R15. Set tuner channel selector on an unused channel. Capacity couple signal generator to grid of 1st
Video I.F. (pin 1 of V1, 3C86). For the following adjustments set the amplitude of the signal generator so as to keep the
V.T. V.M. reading across the video detector below 2 volts. Set signal generator to 45. mc. and adjust T-4 for maximum response.
(If two peaks occur, adjust for peak with slug furtherest from chassis), With signal generator at 42,5 mc. adjust T-3 for maximum.
Turn 47,25 mc, trap on bottom of T-2 con all the way out. Set signal generator to 44. mc, and adjust top for maximum response,
With signal generator set at 47.25 mc, adjust the 47,25 mc, trap for minimum response, Use a high output from signal generator so
as to obtain visible minimum, Remove signal generator and V.T.V.M. connections, Leave bias on AGC line and channel selector
on an unused channel,

OVERALL IF ALIGNMENT:

Connect a 20K Ohm isolating resistor to the oscilloscope probe. Connect this input to a voltage calibrator and adjust the
vertical gain of the oscilloscope so that a 2 volt peak to peak input produces an image between two reference points on the
vertical scale of the oscilloscope. For the following adjustments, maintain signal level so as to produce an image which will
fall approximately between the chosen reference points.

Capacity couple sweep generator to tuner mixer plate through shim assembly as described above. Connect oscilloscope input
across video detector load resistor R-13. Adjust sweep generator output to maintain proper vertical size - vertical gain of
oscilloscope is left untouched. Use loose coupling for marker generator and keep marker output as low as possible in order not
to distort frequency response curve. The overall response curve should be shown as in Fig. 2. The picture carrier 45.75 mc.
should be 60% to 70% down from the 45 mc. peak. Tilt in either direction should be less than 25% and the ratio between the
peaks and valley should be less than 20%. The 42 mc. point should be in the same line or within 10% above the 45.75 picture
carrier. If the overall response does not meet these limits, then trimming adjustments can be made as follows while observing
wave form.

Picture carrier position can be varied by adjustment of T-4. Tilt may be adjusted by varying T-2. Band width is adjusted by T-3.
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Figure 1 - Overcoupled I.F. Response
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

Dnerson readovw,
MODEL 1232

CHASSIS 120331-H

MODEL 1233
CHASSIS 120332 -R

Model 1232, Chassis 120331H, and Model 1233, Chassis 120332R
(Service material below and on the next three pages)

TO REMOVE FRONT MASK (to clean face of picture tube)

Place the receiver back plate on a level surface with the bottom facing you. The back plate is equipped with four small
bumpers which permit stable support of the receiver. Remove all knobs. Remove the two screws which are mounted at
the bottom lip of the front mask assembly. Lift up the mask assembly on the bottom. side. The assembly, which hinges
around the top, will then separate completely from the main cabinet.

REMOVAL OF CHASSIS FROM CABINET

1. Remove front mask as described above.

2. Remove four screws which are symmetrically placed at the bottom surface of cabinet.

3. Set the cabinet down in its normal operating position. At the back of the cabinet, remove the built-in antenna leads
and the AC interlock. Also remove the three knobs at the back.

4. Remove chassis from the cabinet.

ALIGNMENT OF MIRACLE PICTURE LOCK (Horizontal Oscillator and A.F.C.)

1. Short phasing coil (L-7) by means of a jumper wire.

2. Rotate horizontal hold control (R-43) fully clockwise.

3. Starting with horizontal frequency slug (T-5) all the way 'in' looking at rear of chassis, rotate "out" until picture
just locks into sync (adjust "out" additional 1/4 turn.

4. Remove short from phase coil and starting with slug all the way "in" adjust 'out' until picture almost locks into
sync (2-3 diagonal bars).

5. Check for horizontal hold while switching channels. If this is not obtained at extreme clockwise position of hori-
zontal (hold control R-43)turn frequency slug (T-5) 'out' slightly until desired results are obtained. If excessive
squedging (Christmas Tree effect) is experienced while switching citinnels, repeat steps No. 1 through No. 5.

VIDEO I.F. ALIGNMENT

I. Connect 3 volt bias to A.G.C. line. Negative terminal to junction R-2, C-4 positive terminal to chassis.

2. Connect I.F. marker generator to floating shield of tuner mixer tube and V.T.V.M. to junction L-4, R-23.

3. Adjust C-1 for maximum capacity.

4. Adjust marker to 45 MC and peak T-2 for maximum (keep signal generator output as low as possible).

5. Adjust marker to 43.5 MC and peak T-1, L-1 and T-11 (Tuner I.F.) for maximum (keep signal generator output as

low as possible).

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

7. Adjust marker to 45.75 mc. This marker should appear 60% down with respect to related peak of response curve. If

not at 60% adjust C-1. Limits of response curve are 30% tilt and 20% peak to valley ratio. Bandwidth should be

approximately 3 mc. wide.
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EMERSON RADIO & PHONO. CORP.
Chassis 120331H, Model 1232,
Chassis 120332R, Model 1233.

PRODUCTION CHANGES
1. To improve vertical and horizontal sync in
weak signal areas, a 10 uh R.F. choke (part
#705021) has been added in series with plate
(pin #5) of 6AX4 horizontal damper tube, V-12.
2. To increase A.C. line filtering, C-65 has
been changed from .01 to .0022 mfd., 400 v.
An additional capacitor, also .0022 mfd. was
added from other side of A.C. line to chassis.
3. To provide more positive vertical lock, R-51
was changed from 100K to 220K ohms, 1/2 watt.
If vertical hold control must be set to maximum
resistance to lock picture, increase value of
R-53 to 820K, 1/2 watt.
4. Some sets are provided with an additional
A.C. power line antenna.
5. C-20 changed from .047 mfd. to 0.1 mfd.
C-40, .022 mfd., 400 v., changed to same
value 600 volt condenser.
6. R-44 changed from 100K to 47K, 1/2 watt.
R-69 has been changed from 1.5 ohms, to
1.2 ohms, 1/2 watt, 10% resistor, to prevent
blooming. Also 1V2 tube may cause this type
of fault.
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EMERSON Chassis 120331H and 120332R, Alignment Information, Continued
SOUND I.F. ALIGNMENT

I. With antenna loosely coupled to set adjust receiver to a weak signal channel.

2. Place a V.T.V.M. (negative scale) to junction L-14, C-66 and adjust 1-12 and L-2 for maximum limiter voltage on
V.T.V.M. Amount of input signal should be such that a sharp maximum reading can be obtained.

3. Connect V.T.V.M. to junction R-14, C-13 (negative scale) and detune discriminator (T-3) secondary to produce a
maximum negative reading. (Looking at back of set secondary slug is closest to you.)

4. Adjust primary of 1-3 for maximum negative reading. (Slug furthest from rear of set).
5. Re -adjust secondary of discriminator T-3 towards original slug position for minimum reading on V.T.V.M. Check

audio, if distorted. Repeat steps No. 1-5.

ALIGNMENT OF A.M. RADIO

Since the alignment of the radio section is conventional, it will not be treated in detail. The I.F. frequency is 455 K.C.
Location of alignment points are shown in Figure No. 3. .With variable fully open adjust oscillator trimmer (C-46) to
1638 k.c. With variable tuned to receive a 600 k.c. signal, adjust antenna slug (L-8) for maximum signal. Variable is
then set for 1425 k.c. signal and antenna trimmer (C-45) is adjusted for maximum signal. L-13 is an I.F. trap and is
adjusted to minimize a 455 k.c. signal with the variable fully open.

FIELD ALIGNMENT OF PART NO. 470938 TUNER USED IN CHASSIS 120331-H

Ordinarily the only adjustments required in the field are those necessary to compensate for variations in oscillator tube
replacements. This can usually be accomplished with the channel No. 13 oscillator adjustment. If individual channel
adjustmentsarenecessary,then proceed as follows: (Since this tuner is of the incremental inductance type, all oscillator
adjustments should be made commencing with the highest channel and then proceeding to the lower channels.

1. Set channel selector to channel No. 13. Set fine tuning control to electrical center of its range.
2. Adjust channel No. 13 oscillator adjustment, (See Figure No. 1) for best picture and sound. Use a non-metallic

screwdriver.

3. Channels No. 2, No. 4 and No. 6 have slug adjustments and should always be adjusted starting with the higher

channel. (See Figure No. 1). It is recommended that channels No. 13, No. 6, No. 4 and No. 2 slugs, only, be
adjusted in the field in that order when necessary.

4. Channels No. 12 through No. 7 can be adjusted if required by bending the hair pin inductances through the hole

provided (See Figure No. 1).
5. Channels No. 3 and No. Asplit coil windingsfshould not have to be compressed or separated ordinarily,

C-45 C-46
R E OSC.

TRIAIER TRIMMER

L-13
WAVE TRAP

455 KC.

L-8
ANT. COIL

T-7
I ST I F

TRANS
455 KC

L-9
OSC. COIL

T- 8
2 ND I F.

TRANS.
455 KC.

FIG. NO. 3 RADIO CHASSIS

ALIGNMENT POINTS

O
L- 1

INPUT I.F.
COIL

43.5 MC.

T- 3
DISC.

TRANS
4.5 MC.

7 -I
43.5 MC (TOP)

T -I2
4.5MC (BOTTOM)

(TOP)
SECONDARY

(BOTTOM)
PRIMARY

7-2
45.0 MC (TOP)

4 5MC (BOTTOM)(I

Ol'.4ELEVER

L-7
HORIZ.

PHASE COIL

T-5
HORIZ

FREO. COIL

C- I

I. F BANDWIDTH
ADJUSTMENT

P )10N 0

EXTERNAL SOUND

FIG. NO. 4 T.V. CHASSIS ALIGNMENT POINTS

R-57
VERT.
SIZE

R-60
VERT

LINEARITY

R-68
FOCUS

CH. 2 TO 12CONTROL
OSC. ADJ.

8+

I.F. OUTPUT

T -II
I. F. OUTPUT
TRANS.

TEST
POINT

[B-31
MIXER GRID

FINE
TUNING

FIL.
8-51

A G.C. I. F. TRAP

X:- ANTENNA
TERMINALS

CHANNEL
SELECTOR

1E1- 2 I

R. F. PL ATE
TRIMMER

CHANNEL 13
OSC. ADJ.

FIG. NO.1 ALIGNMENT POINTS
VHF TUNER 470938

50



VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

EMERSON RADIO & PHONOGRAPH CORPORATION

TYPE MODEL NUMBER TV CHASSIS TUBE SIZE TV TUNER

VHF 1254 14RP4A
RECEIVERS 1264 120341H 17AVP4A 470980

UHF - VHF 1255 14RP4A
RECEIVERS 1265 120342R 17AVP4A 470987

The service material below and on the next four pages is exact for sets listed above.
The circuit diagram marked Figure 4, printed across two pages, is to be used when
servicing these sets and the additional group of 21" sets listed in the table directly
below. These 21" sets obtain an approximately 10% higher voltage by using a silicon
type instead of a selenium rectifier, a few component changes, and a type 12D4 damper
tube for V-12 position.

TYPE MODEL NUMBER TV CHASSIS TUBE SIZE TV TUNER
VHF

RECEIVER 2064 120358H 21BTP4 or 470980

UHF - VHF
RECEIVERS 2%5 120359R 21ALP4B 470987

The additional models listed in the table below are electrically and mechanically similar
to the first group of sets, but incorporate a radio tuner and a function switch. A sepa-
rate diagram exact for these sets and including the radio section (and its alignment) is
printed on the sixth page of this section.

TYPE MODEL NUMBER TV CHASSIS KINESCOPE TV TUNER

VHF
RECEIVERS

1258
120347H

14RP4A
470980

1268 17AVP4A

UHF -VHF
RECEIVERS 1259 14RP4A

1269
120348R

17AVP4A
470987

To Remove Picture Tube

1. Remove front mask and safety lens as indicated above.
2. Remove masonite back from set and remove picture tube socket, ion trap, aluminum width shim and yoke clamp from neck

of picture tube.
3. Loosen two screws which secure the picture tube to the cabinet.
4. Remove picture tube part way out through front, disconnect high voltage lead from second anode (be sure to discharge

high voltage first) thenremove picture tube completely. Note: Secure the deflection yoke to prevent its falling when pic-
ture tube is removed.

To Remove Chassis From Cabinet

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, proceed as follows:

1. Remove knobs.
2. Remove masonite back (disconnect tuner antenna lead from VHF (And UHF if used) antenna terminals.
3. Remove four screws from bottom of cabinet (rear section).
4. Remove picture tube socket, ion hap, loosen deflection yoke clamp and remove aluminum width shim. Disconnect high

voltage lead from second anode (discharging high voltage first).
5. Unsolder speaker leads and slide chassis out. The left side of chassis should be lifted slightly to clear tuner shaft

when sliding out.
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To Remove Front Mask and Safety Lens

1. Remove two screws from bottom front section of cabinet.
2. Pull bottom of front section away from cabinet and then push upward to remove top tabs from the top of the cabinet rear

section. NOTE: Safety lens should be cleaned with a mild detergent. Do not use any abrasive cleaners or chemicals.

Video I.F. Alignment

1. Connect 3 volt bias to A.G.C. line. Negative terminal to junction R-2, C-4 positive terminal to chassis.
2. Connect I.F. marker generator to floating shield of tuner mixer tube (see Note below) and V.T.V.M. to junction L-9, R-34.
3. Adjust C-1 for maximum capacity.
4. Adjust marker to 45.5 MC and peak T-4 for maximum (keep signal generator output as low as possible.)
5. Adjust marker to 43.5 MC and peak T-2, L-3 and T-1 (Tuner I.F.) for maximum (keep signal generator output as low as

possible.)
6. 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 tube shield of mixer tube along with marker generator. Adjust output of sweep to produce about 2 volts peak
to peak at oscilloscope and reduce marker signal so as not to upset the response curve.

7. Adjust marker to 45.75 MC. This marker should appear 60% down with respect to related peak of response curve. If not at

60% adjust C-1. Limits of response curve are 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 used in 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 paste on to a thin piece of onion skin insulation. The insulation
should extend about 1/8" beyond the two long sides and one short side while the foil should extend beyond the insulation on the
other short side.

The shim assembly is then slipped in 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 insu-
lation is connected to the sweep generator. The shim may now be rotated for maximum coupling as observed on the oscilloscope.

Sound I.F. Alignment

1. With antenna loosely coupled to set adjust receiver to a weak signal channel.
2. Place a V.T.V.M. (negative scale) to junction L-8, R-16 and adjust T-10 and L-4 for maximum limiter voltage on

V.T.V.M. Amount of input signal should be such that a sharp maximum reading can be obtained.
3. Connect V.T.V.M. to junction R-21, C-23 (negative scale) and detune discriminator (T-5) secondary to produce a maxi-

mum negative reading. (Looking at top of chassis secondary slug is closest to you.)

4. Adjust primary of T-5 for maximum negative reading.
5. Re -adjust secondary of discriminator T-5 towards original slug position for minimum reading on V.T.V.M. Check audio,

if distorted. Repeat steps No. 1-5.
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Alignment of Miracle Picture Lock (Horizontal Oscillator and A.F.C.)

This can be accomplished without removing chassis from cabinet as follows:
1. Turn picture stabilizer (R-28) fully clockwise (minimum resistance) and tune set to a known good channel.
2. Short phasing coil (L-12) by a jumper wire across C-45, .01 mfd capacitor.
3. Rotate horizontal hold control (R-57) fully clockwise (looking from front of set.)
4. Starting with horizontal frequency slug (T-7) all the way "out" (towards you looking at top of chassis), rotate "in"

until picture just locks into sync. Then, turn slug in about 1/2 turn more.
5. Remove short from phase coil and starting with slug all the way "out", adjust "in" until picture almost locks into

sync (3-4 diagonal bars).

6. Turn horizontal hold (R-57) to counterclockwise position to lock picture "in", then turn horizontal hold back to full
clockwise position. If picture falls out of sync, adjust frequency coil slug (T-7)slightly.

7. Check for horizontal hold while switching channels. If this is not obtained at extreme clockwise position of horizontal
hold control, turn frequency slug T-7 "in" slightly until desired results are obtained. If excessive squedging (Christmas
Tree effect) is experienced while switching channels, readjust phase coil slightly. Check to make sure no horizontal
bending is introduced at top of picture.

* NOTE: T-7 and L-12 must be adjusted with a hex head adjustment tool and not a screwdriver.
Adjustment of Picture Stabilizer (R-28)

For local signals, this control (R-28) should be set to its extreme clockwise position(minimum resistance).

If sync improvement is required in electrically noisy areas, the picture stabilizer control (R-28) is turned in a counterclock-
wise direction until the best sync stability is obtained. Be sure to check all channels for sync instability, since a compro-
mise setting of R-28 might be necessary.

Horizontal Size Adjustment

Width is controlled by an aluminum shim inserted oetween the picture tube neck and the yoke. To reduce width the shim is

placed further inside the yoke and vice -versa to increase width. Then recheck ion trap setting.

To Eliminate Barkhausen and/or Snivets

We have found that under certain conditions some 25CD6-GA, GB tubes cause "snivets" in the picture. To eliminate this
possibility so that servicemen will not have to hand pick 25CD6-GA, GB tubes, we are using on ion type of trap around the

top portion of the 25CD6-GA, GB tube. These are factory adjusted and should not usually require any further adjustment.
This trap can be adjusted in the field if need be, simply by turning around tube until snivets and/or Barkhausen is elimi-
nated. If necessary, turn the trap over and rotate once again. Make sure you check all channels received in that area.

Tuner Descriptions

VHF tuner #470980, used in chassis 120341H is a 12 position, series filament, incremental inductance type tuner. Switch-
ing is accomplished by means of 4 ganged wafer sections in a removeable turret with two circular rows of contacts on one

side of each section. A single stationary spring contact is used for each circular row of contacts.
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

EMERSON RADIO & PHONOGRAPH CORPORATION
TYPE MODEL NUMBER T.V. CHASSIS 4 TUBE SIZE T.V. TUNER TYPE OF UHF STRIP

VHF 2034S, 2038S 120345V 21ALP4B 470908 "TDB"

RECEIVERS 2034S, 2038S 120345E 471013 "N"
(See Note 2060, 2062, 2056, 2058 120343E 471005 "N"

Below) 2040S, 2042S 120346V 24DP4A 470913 "TDB"

UHF -VHF
RECEIVERS 2061, 2063, 2057, 2059 120344G 21ALP4B 471016

No VHF
Strips Needed

NOTE: The VHF models above can, if desired, be easily adapted to UHF by means of interchangeable
by use of an external converter. Make sure the correct type of UHF strip is used..

To Remove Safety Glass.
21" Models - Remove knobs at top of mask and insert fingers into spaces formerly occupied
and then up to clear bottom channel. Remove the side glass retaining brackets. Loosen but do
bottom brackets. Place fingers on each glass corner cut out so thumbs are free to move the glass
towards each corner opening, thus allowing the safety glass to be removed.
24" Models - Remove top glass retaining strip. Remove two side decorative glass retaining strips
and then remove the safety glass from the cabinet.

To Remove Chassis From Cabinet.
All receiving type tubes and many components may be changed while the chassis is still in the
necessary to remove the chassis from the cabinet, the following general method may be followed
may exist due to differences in cabinets).
1. Remove knobs and front mask as described above.
2. Remove screws which hold the tuner shaft support to cabinet bracket and those which hold

and on -off control to cabinet bracket.
3. Remove rear cover, antenna binding post and two screws holding rear tuner support bracket

move the screw holding the top chassis brace to roof of cabinet. (2 used in 24" models)
4. (a) On 21" sets remove two nuts which hold side control assembly to control escutcheon. Unsolder

move speaker.
(b). On 24" sets remove the control bracket which is secured to the inside front of the cabinet.

or remove speaker.
5. Remove two screws, which are facing rear of cabinet, holding chassis base to support brackets,

bottom of cabinet which are holding chassis power supply bracket.
(Continued on the page following the double -page circuit diagram

tuner chonnel coil strips or

by knobs. Pull mask out
not remove the top and

retaining brackets

while holding glass

cabinet. If it is
(slight variations

the contrast, volume

to roof of cabinet. Also re-

speaker leads or re-

Unsolder speaker leads

and two screws from

spread)
TUNERS.

411005
471013 D X NB

ANTENNA
CONNECTIONS

n
(AUDIO AND VIDEO BOARD)

CHASSIS,I20343 -ES.
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X
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X V 7
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TO 1
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I
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AN X 0 Y
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VOLTAGE

RECTIFIER
H.RIZ
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Ci
I.F. AMPLE'

SOUNOI F AMPL
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SUB AUDIO
DISC RIM
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471016

IN132A

LI::
I B3GT
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12 DQ6

5A4
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SYNC SEP. 0
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R77

(LOCATED ON
HORIZ,.,..,,,,,
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5 1-8

CHASSIS
in in

TOP EDGE OF -- - TERMINALS
120344-0 " \I. 40. CHASSIS)

HS (471005.i0131
H 471016) 5 V6GT

5CG8 2844 2 A F4A SW -I F13(B(47906,9131 2 IALP4B VERTICAL

)2AX4GTA
24 DP4A OUTPUT

ditk
.g&_

TUNERS.
410908
470913

r
6 C G7

CHASSIS
120345-V

M3
VERTICAL OSCILLATOR

20348-V AND SYNC PHASE 10
I VI6

INVERTERell
ACAC LINE 6CG7

OP
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OSCILLATOR
AND CONTROL

SERB 4 807 .

TO i F FILAMENT

FD F 11
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l HORIZONTAL a VERTICAL SWEEP BOARD)
L_

STRING PICTURE TUBE NOTES
 INDICATES GAP BETWEEN PINS INT (OR 9)0N MINIATURE SOCKETS

Figure 2 - TUBE LOCATION DIAGRAM AND KEYING FOR OCTAL SOCKETS.
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EMERSON (Continued)
Schematic Diagram

Chassis 120343E, 120344G,
120345E, -V, and 120346V.

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 com-
ponent 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 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.

A small stiff bristled brush should be used to
wipe away melted solder before it has a chance
to accumulate or drip on adjacent parts or
printed wiring.

TO T-2
ON I.F.
SECTION

t
C-22
.047

TO R-39 TO JUNCTION
600 R-41,8-42 TO PIN 11 OF

CONTRAST ON OSCILLATOR PICTURE
CONTROL BOARD 0 2600

I.

(..

11 f --1
.H-18-37

P-34 R-35 1506
13--/VV,-4. 470K

4700

0L260 UM
-9

TO C-29, .01
ON OSC
BOARD

TO JUNCTION
C -16,R -I
ON I.F. SECTION

TO T- 3
ON 1_F
SECTION

TO PIN 5
OF 5U8 ON
I F SECTION

R-28
100K

R-32
470K

3 P'19
R ;OK

IBK

:33.22K

1512EG
. C -2I

L- .005
13

4 ALM

L

TC-I 7
150

R-
2 .005

13-21
100K

C-23 -r
001
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EMERSON Schematic Diagram Chassis 120343E, 120344G, 120345E, -V, 120346V
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
EMERSON Chassis 120343E, 120344G, 120345E, -V, 120346V, Continued

6. Remove picture tube socket, ion trap, width shim and high voltage lead. (Be sure to discharge high voltage.)

7. Pull chassis out towards rear of cabinet, being careful to guide and support deflection yoke as it slides off picture tube
neck. NOTE - When replacing chassis, make certain filter network C-68, R-85 is reconnected. (See Schematic.)

Alignment of Miracle Picture Lock (Horizontal Oscillator and A.F.C.) - Refer to Figs. 3, 6.
This can be accomplished without removing chassis from cabinet as follows:
1. Turn picture stabilizer (R-28) fully clockwise (minimum resistance) and tune set to a known good channel.
2. Short phasing coil (L-12) by a jumper wire across C-45, .01 mfd capacitor.
3. Rotate horizontal hold control (R-57) fully clockwise (looking from front of set).
4. Starting with horizontal frequency slug (T-7) all the way "out" (towards you looking at top of chassis), rotate "in"

until picture just locks into sync. Then turn slug in about 1/2 turn more.
5. Remove short from phase coil and starting with slug all the way "out", adjust "in" until picture almost locks into sync
6. Turn horizontal hold (R-57) to counterclockwise position to lock picture"in", then turn horizontal hold back to full

clockwise position. If picture falls out of sync, adjust frequency coil slug (T-7) slightly.
7, Check for horizontal hold while switching channels. If this is not obtained at extreme clockwise position of horizontal

hold control, turn frequency slug T-7 "in" slightly until desired results are obtained. If excessive squedging (Christmas
Tree effect) is experienced while switching channels, readjust phase coil slightly. Check to make sure no horizontal
bending is introduced at top of picture. *NOTE: T-7 and L-12 must be adjusted with a hex head adjustment tool.

CHANNELS 2- 13
OSC. ADJUSTMENT

471005 FINE 6 \ /
I

/-TUNE RS.

471013 TuNING-----.........
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000120343-E /
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I 20 3 4 4-G
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.01(------
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CENTERING
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A. C
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L-3
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7-2 7-3 T-4
4 2514C  3 2mc 45 3 INC

GTOP) OITOPI 0
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4 544C 4 5 NC.
IBOT I (80T)
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R-28
PICTURE

STABILIZER
CONTROL

T-5
4 518C

PRINART SOT TOM
SECONDARY:TOP

AUDIO AND VIDEO BOARD

HORIZONTAL AND VERTICAL SWEEP BOARD

Figure 3 - ALIGNMENT POINT DIAGRAM
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U 100N
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R 70
2 2 0E8

C-40
0.1

14-6v

2200

TO PIN 6
5V6 GT
v-13

TO PIN T
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V -I3

---} TO PIN 8r SUN GT
V -I3

TO R-71
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C-41

01 " 3
5V6 AT
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1
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Figure 6 - HORIZ. & VERT. SWEEP PRINTED CIRCUIT BOARD
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EMERSON RADIO 6c PHONOGRAPH CORPORATION
TYPE MODEL NUMBER TV CHASSIS TUBE SIZE TV TUNER TYPE UHF STRIP

VHF RCVRS 1212,1228,1238,1244,

1246,1272,1274 120351-E 21BTP4A

OR

21ALP4B

471020 N

UHF -VHF
1213,1229,1239,1245,

1247,1273,1275 120352-G 471017 NO UHF STRIPS
NEEDED

All receiving type tubes and many components
may be changed while the chassis is still in the
cabinet. Here is the general method for remo-
ving chassis from cabinet if necessary.
1. Remove knobs. Of the 8 small brackets
holding safety glass, remove the 2 on left and
2 on right side. Loosen brackets, but do not
remove, at bottom and top. Place fingers of
each hand at upper corners of glass cut out.
Use thumbs to move brackets towards corner
openings to release glass and lift out.
2. Remove screws which hold tuner shaft sup-
port, and those that hold contrast -volume con-
trol to cabinet bracket.
3. Remove rear cover, antenna post, and two
screws holding rear tuner support bracket to
roof of cabinet. Also remove two screws that
hold two top chassis braces to roof of cabinet.
4. Remove two nuts that hold side control as-
sembly to control escutcheon. Disconnect
speaker leads or remove speaker.
5. Remove two screws which are facing rear
of cabinet, holding chassis base to support
brackets, and two screws holding transfor-
mer bracket.
6. Remove picture tube socket, ion trap,
width shim, and high voltage lead (discharge
high voltage first!).
7. Pull chassis out towards rear of cabinet,
being careful to guide and support deflection
yoke as it slides off picture tube neck.

TO 12+ 240%1

C-311

71
v -ii *cue *-114._s_tattaL" fPL.-"14012111
TO PIN 0 OF

5 51, 31101/ C 0a -0W,
Mt"1 Oil
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TO -73

NONI Z. HOLD CONTROL

TO 1357

(Circuit diagram on the next two pages,
over; alignment on the page following.)
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Figure 6 - AUDIO AND VIDEO PRINTED
CIRCUIT BOARD
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EMERSON Chassis 120351E and

TUNER
TUNER

mm1.101471020

VHF 300ASAL.1
ANTENNA

VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

120352G
VHF

CHASSIS 120351-E

\ i/
rd I "--N

A
r L.

2--

-

H.V.CAGE

I

Figure 5 - ADAPTING VHF SETS
FOR UHF OPERATION

V-16 6BN4 R.FMAP
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1

V-16 613N4 WE AMP I2-17 8CG6 OSC. 6 MIXER J
UHF -VHF TUNER

In order to insert UHF strips without removing the chassis, n'T..PT
remove tuner knobs, screws "A" and "B" and tilt tuner
towards rear of set to make strips accessible. (Reference:
Figure No. 5).

NOTE: For convenience of servicing when a chassis is
removed, tuner should be revolved 900 clockwise in order
to keep tuner shaft from protruding too far beyond chassis.
Remove screw "A" and loosen screw .:B". Then revolve
tuner and insert screw "A" through hole "X" and tighten
both screws. (Ref. Figure No. 5)
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EMERSON Chassis 120351E and 120352G Schematic Diagram
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ION TRAP

+250V
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
EMERSON Chassis 120351E and 120352G Alignment Information (Continued)

Video I.F. Alignment (See Fig. No. 4)
1. Connect 3 volt bias to A.G.C. line. Negative terminal to junction R-5, C-8, positive terminal to chassis. (R-28 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-36.
3. Adjust output of signal generator so that peaking of coils does not produce more than -2v D.C. on V.T.V.M.
4. Peak the following for maximum response: T-3, 44.25MC; T-2, 45.3MC; T-1, 42.6MC; L-1 bottom 42.9MC and T-10,

45.3MC. 5. Peak the following for minimum response increasing genera-

PERMISSIBL TILT tor output if necessary: L-2, 41.25MC and L-1 top, 47.25MC.
E

30% EITHER WAY 6. Re -adjust L-1 bottom (42.9MC) and T-10 (45.3MC) for maxi-
mum response.

7. Connect an oscilloscope through a 20,000 ohm isolation
resistor in place of the V.T.V.M. and connect a sweep gen-

.. erator to floating shield of tuner mixer tube along with
20%MAX. t 60% TO 70% marker generator. Adjust output of sweep to produce about
42.9 MC. 2 volts peak to peak at oscilloscope and reduce marker

signal so as not to upset the response curve.
45.75 MC. 8. The 45.75MC marker should appear between 60% and 70%14---A.8R.-11

3 MC. down with respect to its related peak. If necessary, adjust

47.25MC T-3 slightly.
ADJACENT 9. The 42.9MC marker (See Fig. No. 1) should not fall below

41.25 MC SOUND 20% of its related peak. Limits of response curve are 30%

Figure 1. OVERALL I.F. RESPONSE CURVE 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 used in 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 34" by 2" and paste on to a thin piece of onion skin insulation. The insulation should
extend about 1/8" beyond the two long sides and one short side while the foil should extend beyond the insulation on the 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 insulation is con-
nected to the sweep generator. The shim moy now be rotated for maximum coupling as observed on the oscilloscope.

Sound 1.F. Alignment (See Fig. No. 4)
1. With antenna loosely coupled to set adjust receiver to a weak signal channel.
2. Place a V.T.V.M. (negative scale) to junction L-7, R-18 and adjust T-11 and L-3 for maximum limiter voltage. Amount of

input signal should be such that a sharp maximum reading can be obtained.
3. Connect V.T.V.M. to junction R-22, C-24 (negative scale) and detune discriminator (T-4) secondary to produce a maximum

negative reading. (Looking at top of chassis secondary slug is closest to you.)
4. Adjust primary of T-4 for maximum negative reading.
5. Re -adjust secondary of discriminator T-4 towards original slug position for minimum reading on V.T.V.M. Check audio, if

distorted. Repeat steps No. 1-5.

TINA
471020

00815
120351 -

TUNER
471017

CHASSIS
120352-4

CHANNELS 2-13
OSCILLATOR
ADJUSTMENT

SELECTOR

FINE
TUNING

I.F TERM

T10
45.3aN

R.F TRIMMER
TUNABLE

MIXER TRIMMER VHF ANTENNA

HEATER 135V

UM F El. R.F. TRIMMER TUNABLE
!,F TRAP

CHANNELS 2-13 41%. ~ ANTENNA UHF ANT
OSCILLATOR
ADJUSTMENT

ABC

FINE TUNING
(UNF-VHF)

VHF
CHANNEL
SELECTOR

UHF
CHANNEL
SELECTOR TERM.

TIO HEATER TEST POINT ANC
413.3 B+135V

INSE

Figure 4 - ALIGNMENT POINT DIAGRAM

o o

L.2

OVSOUND TRAP

TOP 4725K
BOTTOM. 421114N

INTERLOCK

COILS CLOSER TO TO CHASSIS

73
42.11.44 US 3.11. 4491104

O 0 0
III L3

COILS FURTHER FROM CHASSIS

R30
le1/43 INCTURE

STABILIZER
CONTROL

T4

PRIMARY' BOTTOM 45e
SECONDARY TOP

4.5
AUDIO AND VIDEO BOARD)

L It

O
HORIZONTAL
PHASE COIL

IHORIZONTAL AND VERTICAL SWEEP BOARD/

OTT
HORIZONTAL
FREQUENCY

COIL

84
VERTICAL
LINEARITY

R82
VERTICAL

SIZE
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

EMERSON RADIO & PHONOGRAPH CORPORATION

TYPE MODEL NUMBER TV CHASSIS TUBE SIZE TV TUNER TYPE UHF STRIP

VHF
RECEIVERS

1212, 1228, 1238,
1246, 1272, 1274

1244
120353-E

21ALP4A,
OR 471020 * "NA"21BTP4A

UHF -VHF
RECEIVERS

1213, 1229, 1239,
1247, 1273, 1275

1245,
120354-G

21ALP4A
OR

21BTP4A
471017

NO UHF STRIPS
NEEDED

Chassis 120353E and 120354G used in the above listed models are identical to 120351E and
120352G covered in the material on the preceding four pages, with differences in horizontal
AFC system and minor changes in resistance and capacity values in vertical oscillator cir-
cuit because B+ boost voltage is used instead of +240. Use the partial schematic below with
balance

114

r.

0

A 47
1MEG

C-34
oI

of main schematic on preceding pages.
V 135V 4240V

SYNC AMP
INVERTER

v -9(A) 5'5'
RC GT 47"

PP i15v

7875 CPS

L

OSCILLATOR

PLATEN NCATHODE

Er
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DIODE (TOP VIEW)

Geo

R-52 .---1C-37
2 K 0033

1

C-401001

25V
P -P

7873 C PS.
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01

mII DEBT OSCILLATOR /
100I, V-9(6) 6GG7

R-77

if
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66 6 004?
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

Emerson 7-eavkaw,
Model 1280, Chassis 120360E, and Model 1281, Chassis 120361G,

Using Radio Chassis 120364B.

Models 1280, 1281, are three-way TV-Radio-Phono consoles. Except for the common
dual -speaker system, the television section is completely independent of the radio-phono
section which has its circuit below. These models use television chassis 120360E and
120361G which are respectively similar to chassis 120353E and 120354G covered by the
material on the preceding page and references made on that page.

MODEL 1280

CHASSIS 120360E

r
INTFMN

MODEL 1281

CHASSIS 120361G

V -I
12BE6 AAAAA 0 AT. 55 KC

T -I
soy r

.1

11

L-1

0-2 P-2

V-2
12666 ,  . , V-3

T-2 12476

3v r 1
Lsoy 1

L

El

V 0 1.111E 1

CONTROL

R-

[.*

v

0

ioo

1 TXXO

10
T21.10uItAll 11.10 Y.23.0 1

0.

V-4
5005

SAW

R-11S.

C4P

C-11 T

R31

C.

TO INTERCO. PLUG
ON TV CHASSIS

7
P-3

.1!gE

.1a stoma. ctolmoc OICA CAPACITONS

* ',MAAR CPACITOAS

ON-0Fr SWIIT CH
ION VOLUME CORO

OA

X-3

I -ccoD
I CrNCIER

BASE

PICA UP

%SO

0 

T-3

Hoy

V-5
35 W4

OOV

12.6 tri. SOC,

11.3AC I.V. C. 37VOC

X-4

CHASSIS NO.120364 -13 ( USED WITH TV CHASSIS NO.1203110-E OR 120361-0)

5005

I2AT 6

COUPLATE
PT. NO.

923041

O
T-I 08

128A6 12BE6 35W4

CTA

CTB1. Qs,

Tub* Location and Alignment Point
Diagram for Chassis 120364B

V-6
PILOT LIGHT

"".
SW -4 X"
TONE

BRIGHT rir../

sw.-i
ON -OFF SW.(DPST)

AC RADIO -
I PHONO

L-

ON -OFF SW.(DPST)ER
AC POWER

XFMR

TO TV COASSIS

SP -1

SP -2

RESiSTORS ARE IN OHMS R  1000 0/11ASINO
IR ACT UNLESS OTHERWISE SPUME°
CAPACITORS LESS THAN UNIT, A. IN Y.
CAPACITORS WORE THAN LINO, . thi
UNLESS OTHERWISE NOTED.

T-3 'RADIO CHASSIS
OUTPUT

XF MR

_J

T-5 I

OUTP
FMRUT I

DUAL SPEAKER
SYSTEM

_ITV CHASSIS

WOOFER

SPEAKER SWITCHING SYSTEM
Two double -pole single -throw (DPST)"ON-OFF" switches
(sw-1 part of volume control) are used in both Radio and
TV chassis to connect both speakers (woofer & tweeter)
to radio or TV, depending upon which switch is in "ON"
position. In "OFF" position, both speakers are discon-
nected.

Switches also perform regular function of turning either
radio or TV sections on or off.
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC

"M3" Line, Models 17P1329, 17P1330, and 17P1331 (also UHF types)
(Service material below and on the next seven pages.)

Height and Vertical Linearity:

To make the vertical linearity and height con-
trols accessible, it is necessary to remove the
brightness and vertical hold knobs. Using a small
screw driver, adjust the inner controls R214 and
R208, simultaneously to provide proper /Picture
height conoistent with good vertical linearity.
The final adjustment should extend the picture
approximately 1/8 inch beyond the mask limits.

Horizontal AFC Controls:

The horizontal stabilizer coil adjustments norm-
ally will be necessary only when the horizontal
phase detector or the oscillator tube is changed
and not when the installation adjustments are made.

To Adjust Horizontal Stabilizer Coil:

1. Select a weak signal.
2. Short Test Point VI to VII. Refer to Fig. 3.
3. Connect a 1000 -ohm resistor from Test Point

VIII and IX.
so that

the picture "floats" back and forth through synced
position.
5. Remove 1000 -ohm resistor connected from Test

Point VIII and IX.
6. Adjust L250 so that the picture again"floats"

back and forth through synced position. Core of
L250 is accessible through the plated wiring side
of the chassis. See Figure 3.
7. Remove short between Test Point VI and VIII.
8. Check horizontal pull -in on various signals.

Do not make any readjustments in R255 as the cor-
rect position of the control is determined in the
preceding adjustments.

To Remove the Chassis:

1. Remove the telescopic antenna leads from the
antenna posts.
2. Remove the four hex self -tapping screws hold-

ing the back to the cabinet and the hex screw near
the interlock.
3. Pull the back off.
4. Pull off the control knobs.
5. Remove the Phillips screw between sections of

telescopic antenna and remove the antenna from the
cabinet.

6. Remove the picture tube socket assembly.

NOTE:- PARTICULAR CARE SHOULD ALWAYS BE TAKEN WHEN
REMOVING OR REPLACING PICTURE TUBE SOCKET ASSEMBLY
SO NOT TO DAMAGE TUBE SOCKET PINS.

7. Remove V shaped bracket by removing 2 self -

tapping hex screws holding it to the chassis and
the hex screw to the cabinet. Care should be taken
not to damage ceramic capacitor from chassis to V
bracket.

8. Remove the self -tapping hex screw near the
tuning knob and the three hex screws holding the
chassis to the bottom of the cabinet. Remove the
hex screw holding the antenna board and interlock
bracket to the bottom of the cabinet.

9. Grasp the chassis along side of the VHF tuner
and H -V cage. Tilting top of chassis slightly for-
ward. Move the lower part of chassis towards the
rear of the cabinet until the nylon nut on the
left side of the bottom of the chassis is beyond
the small ledge in the cabinet. At this point, the
chassis may be tilted more and moved outside of
cabinet. Place the chassis at an angle to cabinet
with H -V cage near the cabinet and other end turn-
ed out at an angle.

10. Remove ion trap, yoke clamp by removing open
spring from clamp and centering ring.

11. Place hand on rear of cabinet while removing
deflection yoke. Unsolder speaker leads, dis-
connect H -V lead to the picture tube.

To Install the Chassis:

1. Reverse the removal procedure and observe the
following:

a. Make sure the leads to the deflection yoke
are dressed away from the picture tube.

b. Connect the anode lead.
c. Tilt the top of the chassis forward when re-

placing it in the cabinet and center control
shaft with holes in cabinet.

To Clean the Safety Glass and Picture Tube:

Remove the two bottom screws securing the cabi-
net front to the cabinet. Tilt cabinet front out
at bottom. Front, including safety glass, may now
be removed by unhooking it at the top.

The inside of the face glass and the picture
tube may now be cleaned. A mild solution of pure
soap and water and a soft cloth are recommended
for cleaning.

NOTE: Do not use cleaning agents such as carbon
tetrachloride, gasoline or benzene or detergents
as they are harmful to the safety glass and should
not be applied.

To Remove the Picture Tube:

Before removing the picture tube, the chassis,
yoke and the cabinet front must be removed as de-
scribed in preceding sections on chassis removal
and cleaning the safety glass.

The picture tube, which is secured by a clamp
bracket, is mounted at the top ty two tabs. While
supporting the rear of the picture tube with one
hand, remove the two hex screws which hold the
tabs to the cabinet and the two hex screws which
hold the clamp bracket to the bottom of the cabi-
net. Tilt the picture tube forward and lift tube
from the cabinet. Place tube on its face and re-
move the two hex screws from the top of bracket to
remove it from the picture tube.
To replace the picture tube, reverse the above

procedure and observe the following:
a. Replace insulating tape on the corners of the

picture tube.
b. Make sure the anode button is positioned on

the left side of the cabinet as you face the
front.

c. It will be necessary to turn the picture tube
and clamp bracket slightly sideways as it is
inserted into the cabinet. Center the tube
before tightening two hex screws in tabs and
two hex screws in the bottom of the cabinet.
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC Models 17P1329, 17P1330, 17P1331, Alignment Continued

VIDEO I -F SYSTEM

The alignment of the I -F system involves the ad-
justment of 1 trap and 5 pass -band tank circuits.
Allow at least 15 minutes warm-up for the receiver
and test equipment before proceeding. Follow the
usual precautions regarding equipment termination
and cable dress. Some tuning cores will apparently
go through two peaks. In all cases,the cores
should be tuned to the first peak starting from
the "out" position. Adjustment locations are in-
dicated in Figure 3.

NOTES:
1. Set channel selector to Channel 11. Turn

fine tuning control fully counterclockwise. Set
contrast control fully clockwise.

2. Connect sweep generator to capacity, type jig
shown in Figure 3. 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. Connect scope through 10,000 ohms to Test

Point III. Calibrate vertical gain of scope for
3 volts peak -to -peak for 2 inch deflection. When
aligning base -line to 45 mc,marker should be kept
at 2 inches. Align as shown in Video I-FAlignmant
Chart.

4.5 MC TRAP ALIGNMENT

1. Turn contrast control fully clockwise.
2. Connect detector network to Test Point IV.

Connect oscilloscope to detector network, shown
below.

3. Apply a 4.5 mc AM signal through .001mf to
Test Point III.

4. Tune the bottom core of T154 for minimum sig-
nal observed on oscilloscope.

NOTE: The position of the top and bottom core of
TI34 is considered from the component view of the
chassis.

VIDEO I -F ALIGNMENT CHART

500 AMAF
TO TEST. I
PONT m

TO CHASSIS
OF

RECEIVER

IN64

DETECTOR NETWORK

TO VERTICAL

INPUT OF SCOPE

STEP ADJUST DESIRED RESPONSE REMARKS

1 L150 (trap) for minimum at 47.25 mc
See note.

4i 25 m 4725

Adjust L150 for minimum
output using AM signal.
Adjust L135 for maximum
output using AM signal.
See section on pre -
peaking for above adjust -
ments.
41.25 mc marker is very
critical and should be
kept between limits of
5-7%. Peak of curve may
fall between limits of
110% and 1306 using 45 mc
as 100% reference.

2 L135 to maximum at 45 mc. See note. 5-7/.

457542 5MC
55%

45'4 MC

I00%- ----- -450 MC
40; Wm- --- -
3O' MA

-x- - -- t:

3 T151 to set 42.5 mc marker at 45%.

4 T152 to set 45.75 mc marker at
45%.

5 L152 and L151 for peak region
symmetry.

AUDIO I -F ALIGNMENT

NOTES:
1. Tune in a television signal. This will pro-

vide a 4.5 mc signal source for audio I -F align-
ment. Keep the volume control turned down unless
the speaker is connected.

2. Connect two matched 100,000 ohm resistors (in
series) between pin 2 of V108A (5T8) and chassis.

AUDIO ALIGNMENT CHART

V1084
ern

PATIO PET
roily

FIGURE 6. RATIO DETECTOR

STEP CONNECT VTVM or 20,000
CHM/VOLTMETER

ADJUST METER INDICATION REMARKS

1

2

3

Between Pin No. 2 of V108A
and chassis. (See Figure
6)

Between Test Point V and
the center of the two
100,000 ohm resistors
(Figure 6)

T154 secondary (top)

T301 primary (bottom)

T301 secondary (top)

Adjust for maximum
deflectinn.
Adjust for maximum
deflection.
Adjust for zero
volts D -C output.

Repeat steps 1, 2 and 3
to assure proper band-
width.

The position of the top
and bottom cores of
T154 and also T301 is
considered from compon-
ent side of the compon-
ent board.
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC Models 17P1329, 17P1330, 17P1331, Schematic Diagram
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC "M3" Line TV Sets, Schematic Diagram of Main Chassis
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I 68K 2000
47K \.. 2.7M 56K

I w(AN ? I( von, ry ----A if--- "WR204C 1
70V C207i Er A

T 82°°
I C206

I-LC 04A °°K 6 .022

I I
3900

7
I(

-45V

+2552526 "

0

gill; YEE  PUT 31

L 250
HOR. STAB.

+255V

C257
.0082

R253
820K

R25I C252
560K Z 82

Y251

R266
5.6M

8252
390K Y252

TEPOINT

P3ZII
8268 C265 -C254
1 1200 175000K

= HY

,C92ir

i
/

0255 /R256 3
15000 56K

C.12856

R265

R255
27K r VIII

IM 12006
NOR. HOR OUTPUT

R_
4711 /VHOB

v3, Hori
c" 11/2 6C

6

R207
1.5 M

WS«

R2I0
150K

HOLD
VERT 1P.4

R212

61;
HEIGHT

-1-
I8V

_L.

f

CONT

-*Jr

lOy

R258
39K

V30590
R263
1001

0209
233

7 7
160V

7251

4

RI84 R179
1000 200K
WA,

-C404C BTNRIGHIGH Jr
I150VFD

I35V

POINT lz

**

a-1179IIlO
v

crPIyiRE115

17BRP4

°A33-130

2

25V

RI82
22M

0211
.018
1000

37551

-42V
-TO R262
0 820K

8261
15K

R259
1200

(See next page, over, for tuners)

2411

4 14

8 C261-/- R264

+255V

5

Thy

*

75V
R2211
47K

I

BOOST \ 500V
I e

BLUE

4 3

RI86
10

+255V
FOCUS
/LIMPER

UNIT
DUAL

VE RT. -I
®YOKE 1711E--

I

7201 I I

....-1.3:,"

I R218
I 1000V

1

le I
22K

I
L2001 i 0. 1

Y L

8.5n 1R2I9
2211

RED 17

711

R220
15K

* SCOPE SYNCED AT 1/2 VERT FREQUENCY.
**SCOPE SYNCED AT 1/2 HOR1Z FREQUENCY
WAVE SHAPES TAKEN WITH NORMAL CONTROL

SETTINGS B NORMAL SIGNAL APPLIED

UNLESS OTHERWISE NOTED
VOLTAGE MEASUREMENTS ARE IN RESPECT TO
CHASSIS WITH A 20,00011/ VOLT METER,
WITH CONTROLS SET FOR NORMAL OPERATION,
NO SIGNAL APPLIED

ALL VOLTAGES INDICATED ON SERIES
FILAMENT STRING ARE A.G.

 MEASURED WITH V TVM
 VARY WITH CONTROL SETTINGS

VII 2
1X2A

H.V. RECT.

8267

C264
30

V

5 4KV

.25c1,i-02,5,.' 6 VII3
12AX4

jY1MPER321125i32"
'Y'CO'KELKIV2

.21.16

13

C266
-T 30 MFD

350V

B+ BOOST

T. 500
4,20KV

+255V

+ 255V SCHEMATIC DIAGRAM - MAIN CHASSIS
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GENERAL ELECTRIC "M3" Line Schematic Diagrams of Tuners (Continued)

INPUT

Las 04 REAR

*4
FRONT

UNLESS OTHERWISE NOTED

CAPACITORS MUSE THAN I MAW
CAPACITORS LESS THAN l KIF
RESISTORS RE 1/2 WATT
K1000 IA  1,000.000

SWITCHES VIEWED FROM FRONT
OF TUNER, TUBES FACING
DOWNWARD

SWITCH SHOWN IN CHANNEL
013 POSITION

#5 L10

FRONT

INHFPUT

VHF
INPUT

1.05 #4 REAR

C

WO. ESS OTHERWISE NOM

aPAC,TORS ME THAN iIATAF
AciTORS LESS THAN  mr

RESISTORS RE 1/2 WATT
K  1000 KI 000,000
SWITCHES TIERED FROM FRONT
OF TUNER TuBES FAGNO

SWITCH
OH,

SWI SHOWN IN CHANNEL
13 POSITION

wo

00

V101
2CY5

/14 AMP

V102A
1/2 51.16

CSC.

V101
C

R / mP

/pSa,'-z

V102A
1/2 5U6

CSC.

"gp'

L 11J

*3 REAR
#2
REAR

C12.
15

#I3
FRONT

HIGH GAM COUPLING
0112 L121

STRAP

RHO R1011

22K A)

RJX-107 VHF TUNER

#3 REAR

HIGH IMO COUPLING
ST AP

#2
REAR

L CI 9 1.11 25
33 TB

TR Np TR

Ois-w TPi

RJX-108 VHF TUNER

#2
FRONT

V1028
US 508

ONY.

#1 REAR
R103

NAN
2K

ATT

V1028
,/2 5u6
CON

CI15-
1000;

REAR,,,o,

C106

Trgi/G

LIST

11)

2CY

C4I/g

016

;I000

55

WA 8+ I35V
43.1,

l000
ESTERNAL

SS RESISTOR

, 250V 1

5-14L41.- ItA/1.1,MtlV.0.1iTASE

Cg,03 2,8 VOLTS AT 125
VOLTS NO LINE WITH
LOCAL SIGNAL.

O If
C4IS

ZBSOW NI:113Z%. TIM. VOLTAGE

Ci 600 MA- Cr7 Tre.4aN1
A Am,

-TO FL
loon

0 AG C

OT +135V

wow 5
 EXTERNAL

RE&S TOR

REAR tin 1 2W

,000+ 250V

SIGNAL

TO UHF THROUGH
Z,00° DROPPING

6
RESISTOR

1,- TO UHF
FIL.

TO
If AMP

c'lj"? + I35V
q00 NOTE v4:1r,olrz

800 - pop

.16
t..1coo 0 AG C

0101 600 MA 'ATM,'.,1,4"Eta.
AC SIGNAL

TO Fl L.

I
I

I I

ANTENNA
C4

,. V100 I Cl2TERMINALS TI
I

I 2AF4
osc.Y I 1 CSC. L5 .2000 B+

CS
1N82A OR INJECTION --i- 90V
4JB2C15 LOOP

I CI3
.1000

T2

L
,_. ,-.

STRING\ 1-F I

OUTPUT L2
I

RESISTORS ARE 1/2 WATT, I - \ \\ \ - JACK
I IK1000.RI

CAPACITY IN MMF.
I \_ L _ - I I

Le . SHORTTO
BE DRESSED FO

PIECE OF WIRRE
L _ _ ___ DH C8 TUNING' ___I- -,

PROPER TRACKING 1000

600
M.A. AL.

TEST POINTS RUX -023 UHF TUNER
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GENERAL ELECTRIC
"Q2" Line, Models 14P1209, 14P1210, 14P1211, 14P1212 (also UHF types)

TO REMOVE THE CHASSIS FROM THE CABINET

Remove any antenna leads connected to the ant-
enna terminal board. Remove the screws securing
the back to the cabinet and the interlock bracket
screw holding the back to the chassis. Remove the
back assembly. Remove the knobs from the shafts
on the top of the cabinet. Remove the three bot-
tom 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. Ex-
tend the outer sections of the telescoping antenna
to their full length. Remove the picture tube
socket. Tilt the chassis oLt from the bottom, as
viewed from the rear, at the same time slide the
chassis out over the neck of the tube. If it be-
comes necessary to remove the chassis completely
away from the cabinet, remove the ion trap. Re-
move the spring from the open side of the yoke
clamp so that the yoke can be slid back over the
neck of the tube. The anode should be discharged
with a jumper connected first to the chassis and
then disconnect the anode lead by squeezing the
anode clip. The leads attached to the speaker can
be unsoldered from the speaker terminals.

To install the chassis, reverse the above pro-
cedure, making sure that the anode and speaker
leads are connected and the phosphor bronze ter-
minal which is soldered to the bypass 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.

CHANNEL
SELECTOR

2ND LI52

OSC. MIXER

VHF TUNER

R.F. AMP

VIDEO
DET.

VERT.
CONTRAST HOLD BRIGHTNESS VOLUME

RI69 n R210 n RITI n R309n

VIDEO AMP.
a CLIPPER

L301

AUDIO'
TAKE-
OFF

VERT. OUTPUT

10
2AF4

HO C.

CONTROL

T301RATIO
DET.

0
RATIO
DET.

ROTATE CENTERING
RINGS TO CENTER
PICTURE

UHF TUNER

A 0
INTER- VERT
LOCK HEIGHT

O
VERT

LINEAR

*J TEST POINTS

25EC6

FUSE

REMOVAL OF THE CABINET FRONT OR PICTURE TUBE
FOR CLEANING OR PICTURE TUBE REPLACEMENT

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 under the
cabinet lip. Remove the cabinet front by tilting
the front out at the bottom. The picture tube
face and safety window may now be cleaned.
To remove the picture tube, the chassis and yoke

assembly should be removed as outlined above and
the HV anode lead should be discharged and dis-
connected.
The picture tube is secured by the clamping

action of the tube strap assembly against the rim
of the picture tube. Loosen the two clamping
screws 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. To replace the cabinet front,
the lip on the cabinet top should be locked in the
handle support and the bottom of the front then
slid into position so that the holes in the bottom
of the front line up with the bottom cabinet holes.

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.

AUDIO

TEST.
POINT

HORIZ. MV

OUTPUT

I2CA5

HOR.
STAB.

L25I

V112
I9AU4 o R
IL D4

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 /
THE HORIZ. CONTROL DEPENDING ( VIII 1
ON WHICH POTENTIAL GIVES BEST IX2A
FOCUS.

H.V. RECTIFIER

TUBE AND TRIMMER LOCATION

TO PIN
I OF VIII

TO PIN
is OF VIII

TO PLATE CAP
OF VIII

TO PLATE CAP
OF VIIO

TO L254
R268, YOKE
e

TO 0260
PIN 02 OF
YOKE

HORZ. OUTPUT TRANS.

H -V TRANSFORMER

PIN 6 HORIZ
OUT. TRANS

S C260

PIN 5 HORIZ
OUT TRANS,

L254 84 R268

DEFLECTION YORE

(Schematic diagram on pages 76-77; alignment information on page 78)
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC "Q2" Line Schematic Diagram

Horizontal Stabilizer Adjustments -
1. Tune receiver to a weak signal and adjust

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

2200 ohms. (Connect resistor between test points
VIII and IX.)

V108
4.5 MG AMR

3AU6

C301

3

0311
.12200

T301

8301
15K

+135V

V113A
RATIO DET.
1/2 5T8

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.
6. Remove connection from Test Point VI and VII.

RC 304
- ffaci

22K 10K 3

C304A 03048 IT2000 4000

- - - - -1

0310
4MF

501;
R309
500K
VOL

VH3B +I35V V114
AUDIO AMP AUDIO OUTPUT
1/2 5T8 ..4 12025

rl°5
looK

110

FOTO-516.5000 f
18305

rA

4701

RC305

R306
QO +120V

1302

3o7
22

LS 301

r;c7 - - -1
V 0 K 1  / 4......*. 

I I
490.1MF

C5 1_ _If -J
VHF +

I

I- - - --ITUNER2 VHF

ANT. I I

I I

R2
470K

C2

Nic3 R3 1 C149f
4701

I IX
i 4 KVL.

UHF
ANT

- UHF- - TUNER

C9 470

R4
LIMA 470K

R402
VAN
5R
IOW

VHF TUNER

1_135 1.71
44.3 MC

TPOKT I

AGC

C409

F-410(71(

1000
IKV

.1

0-4--.+135V

11-I--0 HEATER

VIO3A
1ST NE
U2 SDH8

v104
2ND I -F

3C86
LI51 TI51 0152 LI60 LI54 LI55

44.3MG 45.3MC 1.8 1.2.1.1 310 5.6H6 I

60' -

R401

-1-C401 Ic402A 0403
3 F75M

150y
300MF
150V

L401 2;4.7

25EC6 19AU4
V110 vI12 VII4 V106

12CA5 PI X

R403 II3VAC VAC 70VAC 60VA
7 2 8 7 3 I 87.5

5401 7w

F401 0412
2 I/2A .01

1600

0VL402

0408T 800

v 100
2AF4

UHF ONLY

0411
10Kr 22K

600V

V102 V101-- V109

LTVAC

ECG-,

AvAG

RI52

47 R153
0151560 270

+I35V

60r

$V

68on/ 0402e
+120V

30MF
150V

IR404 * +135V
22 'TUNER

704020 la -ay

IOMF
I50V V105

6AUO-A

v113
518

5 4 5 4

0407
800

50VA

V104
3C86

43\ AG 40VAC
4 5 3

10404
800

V108 v107 V103
3406 12R5 SDH8

19VAG 2VAG VAC 40
4 3 4 3 4 5

0406
.1800

8157
WWI

...t.0154 2,2M
.1

*8 SCOPE SYNCED AT 1/2 VERT. FREQUENCY
888 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 20,00011 VOLT METER.
WITH CONTROLS SET FOR NORMAL OPERATION,
NO SIGNAL

A MEASURED WITH

VARIES WITH CONTROL SETTINGS
 READINGS WILL VARY.

RC
C

IR4t
IIM 470011 IN
I

_J
ANT_ENNA 9NT.4 TRCE

M8°ATGP.EIK T.

77077

AG

C405

Inc

'415

1
c4I5 I 0413

1.4KV

FIGURE 22. SCHEMATIC DIAGRAM, MAIN CHASSIS, WITH VOLTAGES AND WAVESHAFES

TPUNIT II

76



VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

58V

R7014 9200
4-135V

J 47K 47K

1

C2018 020114

-d T 401
0 leo

d (--0

55V

RC 201- 7,002071C 61woe

20ID
2K

53200dC

0-1( 51

R2016
68K

J

R 216

I.5M

V103 B
VERT osc
1/2 5048

3202
3.3K

I

R2I0
I.5M
VERT
HOLD

R2I2
400K

HEIGH

R211
5M

R203
2.2M

VERT
L IN

B+ BOOST

-65',
A. 3

C204
.022

4215 9206

C2G3
800

VIO 7
VERT OUTPUT

12 85

R205 C205 T201

47K .°47 130V
IKV8207

22K
1W

V2

11111101

IM 680

C208
R202 .05
100K

**X -

5V L159

01 64

C206
.039 T

V105 8
CLIPPER

1 / 2 64U8-4

L156

V105A
\ VIDEO AMP

112 641.18-4

RI60

RI58
220K

4-135V

-XX*

32V

RI 59
M.

2.2M

\140

_4vr 21

I i

I RI72

I

70K
I

CI7
47

RCI72

45V
3%

ST7

TEST
POINT

7

OV %

R162 r63
IM

CI58
10K CNA,1 GCE/ TO SK

33

RI6
22K

72V
9

2 2
RI63

CC 2

82

-loop*
10V

Y251

R253

4.7M

75R254_,
*XX

iooe

45V

mon. mv
VIO 9

cG7

C251

1200
NT

UNLESS OTHERWISE NOTED
K1000 M1000,000,
CAPACITORS MORE THAN I  MMF
CAPACITORS LESS THAN IMF
RESISTORS ARE 1/2 WATT

77,75 DENOTES CABINET
* 6,7 OHMS 4WATTS SOME RCVRS.

OR le OWAS 10 W.

9251
270K 70

TES TESTTEST
POINTMa C252

820

TEST
POINTuI

L25I
HOR STAB.

ISN
C256

TEST
POINT

,c160
47

RI

COalli<AST

CI61

RI661
5.6K Ic

L157
390ph

6165
4.7 K
2W

VAT

+135V

HOPHOLD

R258
820K

5252 0255 120V
82V 1000 67 A % A .

R255 2.5V2 1 -12V7 I
ww

im i
,S5030 8256 5.2V

47K

+135V

R262
50K

if EST
POINT

L158

6

I35V

32V czon
OK
IKV

2  ph
RI73

10K

RI67
220K

5

RI71 4
2009

BRIGHT NESS

***1
/160V

8263

\ 220K V110
NOR. SWEEP OUT

25EG6

0254

-41.-

2 00
R257
I5K

C259

I(
200

R259
120K

R260
1.1 K

R267
vw0.0

270K
IW

-rs C2573900
-

R26449V5

470

R265
BK / R2661

C258\300 I

R268

721;07(
IW

I.5M

..
T

11V

+I 35V

R2I3
2200

R214
2200

L201
YOKE

R208

R209
3.3K

'''s0207E1
10K

KV

25o
125V

0162

R 271

180

5000

n
/ V106

i4AJp4

2 OV

3 4

280\i

8270
3904

R269
100

360 V

T251

04 ir

+135V
Comir

gooir

C260

600V5

)(-)(

150V

800v

L_

10 0 K

I
+135V-

C520602=

i5KV

VIII
H V RECT

1524

E 9800V
C26I, 540 V112
31/ - DAMPER

L254
194114 a(

8.2
0,

L252
YOKE 

2200V

/400ED
PC 773
0.44
107., law.

L253 1204

+135V

-
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GENERAL ELECTRIC "Q2" Line Alignment Information (Continued)
VIDEO I -F SYSTEM

INTRODUCTION:
A table of frequencies for pretuning the I -F

AM Pre -Peaking Frequencies

L135 - 44.3 MCsystem by the AM method is given, however, this
should be followed by the sweep method for satis- 1151 - 44.3 MC
factory alignment. T151 - 45.3 MC

L152 - 43.3 MC
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 out-

put 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-
ter is terminated - See Figure D.

4. Connect a 3 volt bias battery to test point
II with positive battery lead to chassis.
5. Connect the scope through a 22,000 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. Proceed as follows:

VIDEO I -F ALIGNMENT

INSULATE FROM
SHIELD WITH
MASKING TAPE
OR EQUIV.

CONVERTER SOLDER HOT OUTPUT
LEAD TO TUBE SHIELD

14741

OUTPUTOF
SWEEP GEN.

750 RESISTOR,
I/2 WATT CARBON
(NOT NEEDED WITH
GE ST -44)

SOLDER OR
CLIP TO CHASSIS
GROUND

FIGURE 1. I -F SWEEP JIG

STEP ADJUST DESIRED RESPONSE REMARKS

1 L152 to set 42.85 mc marker
at 50%. 41.25MC Adjust L135 simultaneously with

5-7% L151. 41.25 mc marker is very
2 T151 to set 45.75 mc marker 42.85MC 45.75MC critical and should be kept be-

at 50% 5014 5014 tween limits of 5 to 7%. Peak

4.5.0MC

____ ____ 10014 _10504

of curve may fall between
limits of 105% and 125% using
45 mc as the 100% reference.

3 L135 and L151 for peak
region symmetry.

44.3MC _._...._125%
K -06J753

4.5 MC TRAP ALIGNMENT

1. Turn contrast control fully clockwise.
2. Connect detector network (Figure 2) to Test

Point IV and set contrast to maximum. Connect oscil-
loscope to network.
3. Apply a 4.5 mc AM signal through .001mf., to

Test Point
4. Tune L159 for minimum signal observed on oscil-

loscope.

AUDIO I -F ALIGNMENT
NOTES:

1. Tune in a television signal. This will provide
a 4.5 mc signal source for audio i-f alignment.

500 1.41.1F

TO TEST.
POINT 17

TO CHASSIS
OF

RECEIVER

IN64

TO VERTICAL

INPUT OF SCOPE

11. 78,142

FIG. 2. DETECTOR NETWORK

2. Keep the volume control turned down unless the
speaker is connected.
3. Connect two 100,000 ohm resistors (in series)
between pin #2 of V113 (5T8) and chassis.

AUDIO ALIGNMENT CHART

STEP
CONNECT VTVM OR 20,000

ADJUST METER INDICATION REMARKSOHMS/VOLT METER

1 Between Pin #2 of V113
and chassis

L301 Adjust for maximum deflection. Repeat steps 1,
2, and 3 to as-
sure proper
adjustments2 T301 primary Adjust for maximum deflection.

3 To terminal 3 of
RC304 and the center of
the two 100,000 ohm
resistors.

T301 secondary Adjust for zero volts d -c
output.
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GENERAL

"T" Line, Models
HOTPOINT CO.

VIDEO
INTRODUCTION:

1. Allow receiver and
minutes of warm-up time before

2. Turn the volume control
contrast fully clockwise to
Channel 11 or some other
influence is not noted as the

I -F

alignment

to
maximum.

high
fine

9T001,
"T"

SYSTEM

proceeding.
minimum

band channel
tuning

Line,

equipment

Set

control

9T002
Models

at least

sound output
channel selector

where oscillator
is turned.

and

t6
(UHF model

9S101,

battery

20 Point
to
inches

to

9S102,

4.

5.

peak

ELECTRIC

numbers

Connect
lead

Connect
III.

to
as the

to

Calibrate
give

100%

bear
are identical

a 3 -volt bias
chassis.
the scope

the vertical
2 inches

base line.

AM PRE

battery

through

of

-PEAKING

suffix

to

a
gain

deflection.
Proceed

"UHF")
to the above.

Test Point II with positive

22,000 -ohm resistor to Test
of the scope for 3 volts peak

When aligning, keep 2
as follows:

FREQUENCIES

3. Connect sweep generator to converter stage using a test L135-44.3 mc
jig made up of an ungrounded tube shield terminated to ground L151-44.3 mc
as specified by the generator manufacturer. T151-45.3 mc

L152-43.3 mc
VIDEO I -F ALIGNMENT CHART

STEP ADJUST DESIRED RESPONSE REMARKS

1 L135 and L151 simultaneously for
maximum deflection at 44.3 mc

41.25 marker is very critical and should be
kept between limits of 5 to 7%. Peak of
curve may fall between limits of 105% &

2 L152 to meet the 41.25 mc & 42.85
mc markers.

41.25 MC
5- 7 %
42.85MC 45.75MC

50% 50%

125% using 45 mc as 100% referen:e.

Adjustment of this core should move the
top of the curve and affected markers into
opposite direction.

3 T151 to meet the 45.75 mc marker. 4.5.0MC
100 %- - -- - - - - - -105%

44 3MC
'

Adjustment of this core should move the
top of the curve and the 45.75 marker in
opposite directions.

4 L135 and L151 for peak region
symmetry.

-- - - - - - 125%
K -06J753 If adjustment of L151 produces a rocking

or "seesaw" movement of the top of the
curve around a pivot which is at 44.3 mc

.4 mc, the coils are properly aligned.

THE AUDIO SYSTEM R203 5167 R306 VOLUME
VERTICAL CONTRAST S401 ON -OFF
MOLD

INTRODUCTION: 261

The audio signal is capacity coupled from the plate of the -
vii2

video amplifier, V1058, and a trap L301, to the grid circuit of RI70
TUNER TUBES

MH.VRECT

V108, a pentode which acts as an audio i-f amplifier and limiter.
BRIGHTNESS

The this tube is fed to the ratio detector transformer - ACCESSIBLE
FROM THE REAR vioa V109

TB
-

output of
primary, T301. The ratio detector circuit is a common balanced R204 Pr-
detector employing the use of dual diodes, Y301 and Y302. The HEIGHT

output of this detector is passed thru a suitable compensating
network to the volume control, 5306, then to a conventional 8205 II=

VERT LIN

triode audio amplifier, V109A. -

2CIa
CLIPPER
B VIDEO AMP

V107
IOC* 0

10,8

AUDIO
B AUDIO

...,L301
V---.9"

vi08

AMP
OUTPUT

7301

251
HOR2.

AN

VERT OSC.
VERT OUTPUT

Au6A

GENERAL NOTES:
RATIO

AUDIO DETECT°e--Allow receiver and alignment equipment at least 15 minutes 0082HOLD - V104
715i L251 6CB6A

x4 ,,,,,,
Yoal

i
VII3
1703

ruimpiR
of warm-up time before proceeding. ® ©

1. Tune in a weak television signal. This will provide a
4.5 mc signal source for audio i-f alignment. Keep the volume Ac

INTER LOC

control turned down unless the speaker is connected.

L_I V103 NOR.

., LI51 6CB6A

° INT I -F

STUBme.
F401

0FUSE

0110 0052 PHASE
DETECTOR

TAUT

5002 MV
II*

* sal

VIII
111/15

HORZ. OUTPUT

2. Connect two 100,000 -ohm resistors (in series) across R304 IA
and chassis.

AUDIO ALIGNMENT CHART

STEP
CONNECT VTVM OR 20,000

OHMS/VOLT METER
ADJUST METER INDICATION REMARKS

1 L301 Adjust for maximum deflection.

2

Across R304 and chassis
T301 primary

(rear)
Adjust for maximum deflection. Repeat steps 1, 2, and 3 to

assure proper adjustments.

3 Between Term. 1 of RC308
and the center of the two
100,000 -ohm resistors.

T301 secondary
(front)

Adjust for zero volts d -c output.
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GENERAL ELECTRIC "T" Line, Models 9T001, 9T002, Schematic Diagram

CORE

TO TUNER TO PIN I

OUTPUT OF V103
I -F TERMINAL

NC

TO S

1151
I -F Grid Coil

CORE

TO B+
/C255

TO R255
C 255

L251
Hods. Stab.

ggr1v!..

F.417.4F.

7251
Horiz. Output Trans.

j%ZeOtWL.

T301
Ratio Dot.

CORE

TO PIN 5
OF v103

/TO GRD

R
LEADS 1.'

PIN TO PINLEADS
OF V104

C4585128

PRI WINDING INSIDE SEC 8
WOUND IN SAME DIRECTION

TO
GRD.

7151
1st I -F Trans.
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TO 0301
0302

PIN 1 OF
N108

N

L301
Sound Toke-off

RLD-075
Def. Yoko

TO TO TO TO

C."' GIVE VIP
Pik v R.

Or .$104

Det. Assembly

Cool

0302.1-
20 T -

L301

. 1

V108
4. 5 MC AMP

RA 06 A

OV2

40

C301 2.2 K
C304

56 7,ig, 1R302
470

+135V

r
7301

130V 11

130)
16 
1

Y302 6312 I

7 1 5V
I

HI wwv. i
2 2 00 j

RC 308
1 r

R303 I 01 R308A uC308C I

120 I 11. vy`22K 1_0,81110K I

I I TC308A T4000 I
I L1000 I

0:.L -R31I-1 zr.  POINTEST

14 2 200 I Z

120C305 22114

I 1.- rz-Ti. iv

1

R30 1
56
306

-.Z..-_, II I-
-'

11°11 r° ',®
J 2

431/
501 11:3)(1::( IR509C

I OV
VOL_ 1 6.8M-411 CAB CONTR L. -

GND I

R C 309

R3094
47015

..030913I
31V Ilok

.

(R309131
IM I

_1

UNLESS OTHERWISE NOTED

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

-H35V

V109A 0
AUDIO AMP r
I/O lOca

L

L _ _ _ _

I

II I

VOLTAGE MEASUREMENTS ARE IN RESPECT * SCOPE SYNCED AT I/O VERT FREQUENCY
TO CHASSIS WITH A 20,00011 VOLT METER, ** SCOPE SYNCED AT 112 HORIZ. FREQUENCY
WITH CONTROLS SET FOR NORMAL WAVE SHAPES TAKEN WITH NORMAL CONTROL
OPERATION, NO SIGNAL APPLIED SETTINGS B NORMAL SIGNAL APPLIED

VHF R3
ANT 470

CI
150

F520 E

C3
150

R6

R4

A MEASURED WITH V TVM
 VARIES WITH CONTROL SETTINGS

3.3M

R7 TUNER UNIT
TO UHFUHFAN

3.31
II

(EN C4
150

CIRCUIT FOR GERMANIUM RECTIFIER

A 6403
wvvN

10
SW

117V 1Z
601, <

Y402 8

T
0407 1 //
1000 /

CIRCUIT FOR SELENIUp
RECTIFIER

6.3 FIL
UHF

TUNER A R401 0401

C405
10K

F401
II/4A

0401

1

1--

L402 .005
C 456

FIM/I

TO CABINET
GROUND

VHF TONER

LI35

TI O

I TEST
I POINT

60J`

FIL.

60J'

B
L401

LIST

10.13+140V

8+135V

14.5VAC
VIOI

I V102 6CE5 I V106 V103 0107 V105
9U8

PIS OVIRE56AVAF 6V/16.'845VAC

1 4 3 5 4 5 4
C403
800

v113 VIII VIIO V 10 4 %NOB vI09

17'1
IBA5V/1

6VAC 69VAC 6IVAC 45VAC
7A57 6C86A 6AU6A 1008

4 7 2 4 5 3 4 3 4 5 4

C4
81 0

V103
1ST I -F

6CB6A

TEST
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II

130V T

I

I35V
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC "T" Line, Models 9T001, 9T002, Schematic Diagram
V107

VERT OSC.- VERT. OUTPUT

+135V 4
1008

60V09B
CLI'PLIT

10L13

T 302

56

1 r VI
314C

I 40V

5V

32010 +140V

+135V

41101 10

*X
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC "T" Line, Continued
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VIEW SHOWS COMPONENTS B WIRING AS MOUNTED ON COMPONENT SIDE OF BOARD

1 1 2 1
3 1

4
1 5 1 6 1 7

SERVICE AIDS

When replacing the audio ratio detector transformer, it is
advised that the soldering be done in the vertical position. This
prevents solder flux from running down the mounting lugs into
the transformer base and shorting the capacitor in the base of
the transformer.

The tube shields have been captivated for the protection of
the customer against shock hazard. Always be sure the tube

PRODUCTIO

During late production the local distant range switch and net-
work was eliminated. In extremely strong signal areas where an
attenuator is needed, a local -distant Switch Kit, Catalog No.
REM -010, is available. Installation instructions are packed
with each kit.

In early production, a capacitor C151 was installed on the
main chassis printed board between the i-f tuner input link and
ground. Later this capacitor was removed from the chassis
printed board and was installed between the i-f output terminal
and the shielded link cable on the outside of tuners R JX-084
and R JX-085.

In mid production, this capacitor was removed from outside
the tuners and installed on the inside of the tuner between
the i-f output terminal and ground, and shown as C122.

In r -f tuner RJX-085 a coupling condenser C111 was removed
at Channel 10 and one each was added at Channels 8 and 12.

8

ASTERISKED 0 NUMBERS

REPRESENT WIRE WRAP TERMINALS MOUNT-
ED ON COMPONENT BOARD FOR CONNECTING
WIRES FROM OTHER COMPONENTS

* I TO T302
* 2 TO 1201
B 3 FROM VHF TUNER- IF OUTPUT

GRD FOR I -F INPUT CABLE SHIELD

CIRCLED 0 LETTERS
REPRESENTS INTERCONNECTING WIRES FROM
OTHER COMPONENTS.

A PIN 2 OF V106
13 PIN II OF V106
C TO Y401
D PIN 10 OF V106
E PIN 3 OF V106
F TO R265
G TO PIN 6 OF T251
H TO PIN 2 OF VIII
I TO PIN 8 OF VIII
J TO VHF TUNER-AGC
K TO PIN 3 OF VIII
L TO R266
M TO PIN I OF V106

UNLESS OTHERWISE NOTED

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

ASTERISKED 0 ROMAN NUMBERS
REPRESENT TEST POINTS ON COMPONENT
BOARD

shields are captivated before installing the back. It is wise to
check continuity between the chassis and the cabinet to prevent
any possibility of shorting.

When replacing the picture tube, the key on the base of the
picture tube base should be positioned to the left (towards the
tuner) as viewed from the rear.

N CHANGES

The tie bar gimmick wire was removed. Oscillator injection
condenser C113 was changed from 1.2 mmfd. to .68 mmfd. A
1000 mmfd. disk ceramic capacitor (C124) was added between
filament pin 4 and ground of the 9U8 (V102).

To improve the vertical linearity R206 originally was 8.2
megohms and was changed to 6.8 megohms. In late production it
was changed to 5.6 megohms.

A few hundred sets were produced in which the number of
turns was changed on L301 (sound take -off coil). In such in-
stances C302 was deleted. However, if it becomes necessary to
replace this later type coil, the former type, Cat. No. RLI-394
should be used and capacitor C302, Cat. No. RCW-3294,
should be added.

During late production the horizontal phase detector Y251,
a dual selenium rectifier was replaced with two germanium
diodes, Y251 and Y252.
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GENERAL ELECTRIC "T" Line, Continued
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VIEW SHOWS COMPONENT AS VIEWED FROM PRINTED WIRING SIDE OF BOARD
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BY SYMBOL

CAPACITORS
C152 -F2
C153 -F4
C154 -E4
C155 -D5
C156 -DS
C162 -C3
CI63-H8
CI64-A4
C165 -B2
C203 -C2
C204 -C2
C205 -F3
C206 -E2
C207 -F2
C251 -F8
C252 -G4
C253 -G4
0254-H4

C255 -G5
C256 -G6
C257 -F8
C258 -H7
C259 -H7
C301 -B5
C302 -D5
C303 -C6
C304 -C6
C305 -D8
C306 -E8
C310 -E7
C314 -B7
C403 -H3
C404 -E6
COILS
L I 51 -GI
LI52-D5
LI 53-D4

COMPONENT LOCATION

L154 -D5
L155 -C3
L156 -B4
L157 -B2
L159 -D4
L251 -G5
L301 -D6

RESISTORS
R151 -G1
R152 -G2
RI53-F3
RI54-G4
R155 -E6
R156 -E3
RI57-E4
R158 -D4
RI59-C4
R169 -BI
R170 -BI
R171 -E1
R172 -E4
R203 -A3

R204 -C2
R205 -E1
R206-FI
R207 -E3
R208 -CI
R209 -D2
R251 -F7
R252 -F7
R253 -G4
R254 -H5
R255 -G5
R256 -E8
R257 -G7
R258 -H6
R259 -H7
R260-FI
R261 -G7
R262 -H6
R263 -G8
R264 -H7
R265 -E8
R266 -H7
R267 -G8
R268 -H8
R301 -D6

R302 -D7
R303 -D8
R304 -E8
R306 -A7
R310 -C8
R311 -D8
R312 -D8

2

RC ASSEMBLIES
RC I60 -D3
RC201-B6, C6
RC308-D8
RC309-D8, C8

TRANS-
FORMERS
T151 -G3, G4
T301 -D7

TEST POINTS
11-G1
III -C4

V -B8
VII -F6
VIII -G7
IX -G7

TUBES
VI03-G3
V104 -E5, F5
V105 -B4, B5, C4, C5
V107 -D2, E2
V108 -D6, E6
VI09-B7, C7
V110 -G6

DIODES
Y151 -D4
Y251 -F7
Y301 -D8
Y302 -D8

MISC.
F401 -H5

BY CO-ORDINATES

A3 -R203
A4 -C164
A5 -R 167
A6 -R168
A7 -R306

BI -R169, RI70
B2 -C165, L157
B3 -R166
B4 -L156, R165, VIOS
B5 -C301, V105
B6-RC201
B7 -C314, V109
B8-RC309, Test

Point V

C1 -R204, R208
C2 -C203, C204
C3 -C162, RI64, L155
C4 -V105, R159, Test

Point III
C5 -V105
C6-RC20I, C303,

C304
C7 -V109
C8-RC309, R310

D2 -R209, V107
D3-RC160
D4 -R158, L153,

L159, Y151
135-L154,, C156,

L152, C155, C302
D6 -L301, R301,

V108
D7 -R302, T301
D8 -F0308, Y301,

Y302, R303, C305
R311 and R312

El -R171, R205
E2 -V107, C206
E3 -R207, R156
E4-RI57, R172, C154
E5 -V104
E6 -R155, C404, V1.08
E7 -C310
E8 -R304, R256, C306

FI-R206, R260
F2 -V152, C207
F3 -R153, C205
F4 -C153
FS -V104
F6 -Test Point VII
F7 -R251, R252,

Y2S1, Test Points
V, VI

F8 -C257, C251

GI -R151, L151, Test
Point II

G2-RI52
G3 -V103, T151
G4 -C252, C253,

TISI, R154, R253
G5 -C255, L251, R255
G6 -C256, VII0
G7 -R257, R261, Test

Points VIII and
IX

G8 -R263, R267

H3 -C403
H4 -C254
H5 -R254, F401
H6 -R258, R262
H7 -R259, R264,

C258, C259
H8 -C163, R268
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GENERAL ELECTRIC "T" Line, Trouble Shooting Suggestions (Continued)

SYMPTOM CHECK FOR

DEFECTS OF THE SYNC SECTION

A. Weak or no horizontal sync; vertical sync, picture and 1. Defective phase detector
sound satisfactory 2. Open capacitors in RC201 network

3. Open resistor, R253
4. Defective sweep components, R255, C253, C254, C256
5. Defective coil, L251

B. Weak or no composite sync, otherwise picture and 1. Defective V105A
sound normal 2. Open R201D

3. Defective RC160 network

C. No vertical sync, horizontal sync satisfactory 1. Defective V107
2. Defective integrating components RC201 network
3. Defective C203
4. Defective feed -back components C205, C206, R203, R204, R205

D. "Gear Tooth" effect 1. Open or low value, C254
2. Open or high resistor, R254

DEFECTS OF THE HORIZONTAL DEFLECTION CIRCUITS

A. Inadequate picture width I. Defective or weak, V110, VIII, V112
2. Incorrect waveshape of driving pulse on grid of V111
3. Low B+ from power supply
4. Defective output transformer, T251
5. Leaky capacitor, C258

B. Single vertical line in center, sound normal 1. Open horizontal deflection coils, L252

C. Poor horizontal linearity, bright vertical bars, inade- 1. Defective yoke coils, L252
quate width 2. Defective damper, V112

3. Defective output transformer, T251

D. Black "beady" vertical line or lines, receiver normal 1. Defective output tube, V111
otherwise 2. Defective yoke coils, L252

3. Defective output transformer, T251

E. No raster, sound satisfactory 1. Defective tubes -V110 horizontal multivibrator, V111 horizontal out-
put, V112 H.V. rectifier, V113 damper

2. Defective output transformer, T251
3. Defective horizontal oscillator components

DEFECTS OF THE VERTICAL DEFLECTION CIRCUIT

A. Poor vertical linearity, inadequate height, foldover at 1. Low emission of vertical output tube, V107
bottom 2. Defective vertical output transformer, T201

3. Low B+ from power supply

B. Inadequate picture height 1. Defective vertical tube, V107
2. Low plate voltage on output tube, B+ boost low
3. Change of value of R206

C. No vertical deflection 1. Defective vertical tube, V107
2. Open vertical deflection coils, L201
3. Open vertical output transformer, T201

MISCELLANEOUS DEFECTS

A. No raster, sound satisfactory 1. Defective picture tube, V106
2. No voltage on first anode of picture tube (5+ boost) pin 10
3. No high voltage. Check horizontal section
4. High bias on cathode of picture tube

B. Brightness control partially or completely,inoperative 1. Defective brightness control, R170 or associated components
2. Leaky capacitor, C165
3. Cathode to grid leak in picture tube, V106

C. Intermittent streaks 1. High voltage arcing or corona discharge
2. Interference in video signal

D. Herringbone or diagonal lines across picture 1. FM disturbance or other I.F. interference

E. Poor focus 1. Ion trap adjustment

F. Picture blooms 1. Defective H.V. rectifier, V112
2. Defective picture tube, V106
3. Low value C402B
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GENERAL ELECTRIC
"U2" Line, Models 21C1540, 21C1541, 21C1542, 21C1550, 21C1551

(Service material below and on the next seven pages.)

PRESET ADJUSTMENTS:
It is recommended that the receiver be permitted

to operate for at least 15 minutes at low bright-
ness before the final raster adjustments are made.
Refer to Figure 1.

Height & Vertical Linearity - These controls R213
and R217 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 Stabilizer Adjustments -
1. Tune receiver to a weak signal and adjust con-

trols for normal operation.
2. Short Test Point VI to ground.
3. Shunt L250 (horizontal stabilizer coil) with

1000 ohms. (Connect resistor between Teat Points
VIII and IX.)
4. Adjust horizontal hold potentiometer R257 so

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 from between Test
point VI and ground.

CAUTION: DO NOT REMOVE 6CG7 HORIZONTAL OSCILLATOR
WITH SET TURNED ON. DAMAGE TO 6EQ6A TUBE WILL RE-
SULT. BEFORE REPLACING 6rQ6A, FIRST CHECK 6CG7 TO
PREVENT DAMAGE TO NEW TUBE.

PICTURE TUBE ADJUSTMENTS

Xoke Position - The yoke is secured to the neck of
the picture tube by a U shaped clamp, Figure 7,
which has an expansion spring fastened to it. The
end of the clamp is bent so that the spring can be
slid over the clamp to the first bend. With a pair
of long nose pliers, release the spring to the
first notch. Adjust the yoke to correct for pic-
ture tilt and to square the picture in the mask.
The end of the spring should then be moved to the
second bend to firmly secure the yoke to the neck
of the picture tube.

Picture CenterinE - 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 align-
ment tool or pencil tip can be inserted in them to
provide an easy means of rotating the rings.

Focus -The proper focus potential for each tube is
chosen at the time of manufacture. Should it be-
come necessary to change the picture tube or the
Aps, three focus potentials are available on the
main component board. These voltages are ground,
B+ Boost, and low B+ Boost, located as shown on
Figure A and the component board view

(and UHF types)

Unsolder the focus lead connector and move it to
the desired terminal, observing the face of the
tube. B+ should not be selected as possible inter-
nal tube arcing will cause damage to the receiver.

FIGURE A. FOCUS VOLTAGE LOCATIONS

Ion Trap - Power to the receiver should not be
applied for extended periods of time without prop-
er adjustment to the ion trap. This adjustment is
more critical than heretofore encountered sets and,
therefore, considerable emphasis should be placed
on its positioning as misadjustment can seriously
affect the focus of the picture. Carefully rotate
and slide the ion trap on the neck of the picture
tube while observing the picture and particularly
the spot size. Move the trap to the position where
maximum brightness is obtained without neck shadow
and consistant with good focus. Keep the brilli-
ance low while making this adjustment.

TO REMOVE THE CHASSIS AND PICTURE TUBE

Should it become necessary to remove the chassis
and picture tube for service or replacement, the
following procedure should be followed. Refer to
Figure 1.

1. Remove any antenna connected to the rear an-
tenna terminals and then remove the cabinet back.
2. Remove all knobs from the front of the cabinet.
3. Remove the two nuts from the studs located on

the front top and bottom, at the right side
of the picture tube as viewed from the rear. Re-
move the four screws from the bottom of the cabi-
net securing the main chassis.

4. Disconnect the speaker leads in models where
the speaker is mounted to the cabinet.
5. Slide the chassis and tube assembly out of

the cabinet. To gain additional access to the
main chassis solder points, remove the three nuts
(one at the top and two at the bottoix which secure
the tube mount to the chassis. The chassis can
then be moved away from the tube for easier ser-
vice.

TO REMOVE THE PICTURE TUBE

1. Remove the tube and chassis assembly as out-
lined above.
2. Disconnect the tube socket and high voltage

connector. Remove the ion trap, centering rings
and yoke from the neck of the tube.

3. Loosen the nut on the spade bolt securing the
picture tube in the tube strap. Always support
the tube while making adjustment or during removal.

To replace the tube, reverse the order outlined
remembering the anode connector is positioned to
the right as viewed from the rear.

85



VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC "U2" Line, Alignment Information

-

EWfE COTO.

sass

fAO

1 AC

.-12. T)V

tag

"erwnr

4, -
tit

E31

Wk=j017:17-E,

CERTEMWA.3

ION TRAP

MX,E, URE

9
=am

FIG. 1. LOCATION OF TUBES, TRIMMERS & ADJUSTMENTS

VIDEO I -F ALIGNMENT

The alignment of the I -F system involves the ad-
justment of 3 traps and 5 pass band tank circuits.
Allow at least 15 minutes warm-up for the receiver
and test equipment before proceeding. Follow the
usual precautions regarding equipment termination
and cable dress. Some tuning cores will apparently
go through two peaks. In all cases, the cores
should be tuned to the first peak starting from
the "out" position. Adjustment locations are in-
dicated in Figure 1.

Notes:

1. Set channel selector to Channel 11 and volume
control to minimum. Turn fine tuning control fully
counterclockwise. Set contrast control fully
clockwise.

2. Connect sweep generator to capacity type jig
shown in Figure 2. 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).

INSULATE FROM
SHIELD WITH
MASKING TAPE
OR EOUI V.

6U8
CONVERTER SOLDER HOT OUTPUT

LEAD TO TUBE SHIELD

OUTPUT OF
SWEEP GEN.

75f1 RESISTOR,
1/2 WATT CARBON

(NOT NEEDED WITH
GE ST -4A)

SOLDER OR
CLIP TO CHASSIS
GROUND

FIG. 2. I -F SWEEP JIG

AM PREFEAKING FREQUENCIES

L135
L151 trap
L152
L159 trap
L173 trap
T151
T152
T153

44.5
47.25
44.5
47.25
41.25
45.25
42.9
44.15

MC

MC

MC

MC

MC

MC

MC

MC

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
2 -inch deflection. When aligning, base line to 45
mc marker should be kept at 2 inches. Refer to
prepeaking chart if alignment difficulty is ex-
perienced but sweep alignment method should be
performed for correct alignment. Align as follows:

VIDEO I -F ALIGNMENT CHART

STEP ADJUST DESIRED RESPONSE REMARKS

1. L151, L159 for minimum
at 47.25 mc.

47.25M4.l "Blow-up" scope pattern to see traps.
After setting traps, set scope gain per

2. L173 for minimum at above. L159 slug should be positioned
41.25 mc. Rat resonant point nearest chassis.

41.25MC
. '

.3. T151 to set 42.5 mc
marker at 65%. .45.75m0 T151, T152, T153 should be set first.

4. T152 to set 45.75 mc L135 and L152 should be adjusted to
marker at 40%. 42..smc set 45.75 mc marker at maximum from

5. T153 for peak region
symmetry. (tilt)

base line.

6. Set L135 & L152 to place
. _

45.75 mc at maximum from
base line.

45mc

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.

500 MMF
TO TEST
POINT 1

TO CHASSIS
OF

RECEIVER

IN64

TO VERTICAL

INPUT OF SCOPE

FIG. 3. 4.5 MC D ihCTOR NETWORK
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GENERAL ELECTRIC "U2" Line, Waveforms and Alignment Information Continued
AUDIO I -F ALIGNMENT ment. Keep the volume control turned down unless

the speaker is connected.
1. Tune in a television signal. This will pro- 2. Connect two 100,000 ohm resistors (in series)

vide a 4.5 me signal source for audio I -F align- between Pin 2 of V114 (6T8) and chassis.

AUDIO ALIGNMENT CHART

STEP CONNECT VTVM OR 20,000
OHMS/VOLT METER

ADJUST METER INDICATION REMARKS

1. Between Pin 2 of V114A
ana chassis.

T171 secondary (top) Adjust for maximum deflection. Repeat Steps 1,
2, and 3 to
assure proper
alignment.

2. T500 primary (bottom) Adjust for maximum deflection.
. Between Test Point V and

the center of the two
100,000 ohm resistors.
Note 2.

T300 secondary (top) Adjust for zero volts d -c
output,

The following waveshapes were photographed from a General Electric ST2A Oscilloscope and the locations
of the points described are shown on Figure 14.

bA]

1.4
Video information Test Point

III. 4.3 V p -p Scope at 1/2
horizontal frequency.

2.

Video information at Test _
Point IV. 18V min. 107V max.
p -p. Scope set at 1/2 the
horizontal frequency.

3.4
Video information on Pin 7,

V107 - 70 V p -p Scope at 1/2
horizontal frequency.

4

Information on Pin 1, V107 -
70 V p -p Scope at 1/2
horizontal frequency.

5A.4

Test Point VII clipper plate
120 V p -p Scope set at 1/2
the vertical frequency.

5B.

Test Point VII clipper plate
60 V p -p scope set at 1/2 the
horizontal frequency.

6.4

Vertical oscillator in sync
condition - 140 v p -p Scope
at 1/2 vertical frequency

6c.

Vertical oscillator out of
sync condition at junction of
T200, C205. Large pulse 130V
p -p small pulse 50V p -p. Scope
set at 1/2 vertical frequency.

IP
1 r a I

41

I of
' P 1 I Po
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GENERAL ELECTRIC "U2" Line, Waveforms Continued

41014110,11i. ' !

Ei

Pin 2 V108B 900 V p -p
Scope at 1/2 verticirfrequency.

8.

Vertical blanking pulse 50 V
p -p scope at 1/2 vertical
frequency

9.4

Pin 2 V113 Horizontal Phase
Detector 21V p -p Scope at
1/2 horizontal frequency.

10.

Pin 1 V113 Horizontal Phase
Detector 15V p -p Scope at
1/2 horizontal frequency.

11.4

Test Point VL Horizontal
Phase Detector 3.5V p -P Scope
at 1/2 horizontal frequency.

12.

Pin 1 V109 Horizontal Osc.
51V p -p Scope at 1/2 Horizontal
frequency.

14.4

Terminal 6 of T250 Horizontal
Output Transformer 280V p -p
Scope at 1/2 horizontal
frequency.

15.

Pin 5 V110 Horizontal Output
175V p -p Scope at 1/2
horizontal frequency.

16.4

Pin 8 V117 Rectifier 16V p -p
Scope at 120 cycles.

17.

Test Point X B+ .5V p -p

Scope at 120 cycles.
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GENERAL ELECTRIC "U2" Line, Component Location Illustration
A

CII 9

C176

B C ID I

E I

G

C16 5_1_ R162 - C16010 _IC162

R158

R182TR161-R16 --11---T
RI53LI51

.---, N. AAN'v-. R157

C151

r-- R150
* * C154 IC177 ri."-41C1641- - - - 1

-vsoVV4.--
.-41,- .."--715C155

_If156
...36157 T ---WCI63 1 T153

LI50 '-'- HF.
TR156 /..... 21 ---- `.9, I.159/7 T152 1:1-1:P;4*.P(AC61 ii --- --11 6N

I 0-0.9.21--'- /
T I 5

1\ I I

yir "----::::-
1 I

\ C167

5

IYI50

H

C1521 R152

RI67 RI51

C=1

R13. -J17.2\

RI74

R176

R177

*T P IC

/ I -- 5 L159

159

F155 13 \ 3
DICn

ed-62 V105

\R183 R175 R170

L170
R301 CI72

II r.;
10* -304

*9 1171

+.13
12* R300

. 15* C 300
1

C305 -I-
C31 T. P /N

Pt341 303C304 /
7 I

R313 e303,
R312

23 Z4 / R260

R254

\,7104

R200

W..R165
R16,

02011_11^_

R171

C401
TC200

R203 0250

8172
173

*25 VII5

30
R264

31

32
* L251

VIEWED FROM COMPONENT SIO
COMPONENT BOARD AS N 000000

R184

*36
R258

V112

R218

V.
21*

RI64

L156

C202 V107

TRIM

R209

C204
R2I0
voAnr--'

1C205

C256 R180

ar ,

TA= P.
*33 *34 34

2sa

/C262.1 38

A I B
I C I IE IF I

COMPONENT LOCATION VIEWED FROM COMPONENT SIDE

1-ittJ84it'

G I H

1

2

3

4

5

6

7

9

10

11

12
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GENERAL ELECTRIC "U2" Line, Schematic Diagram
Models 21C1540, 21C1541, 21C1542, 21C1550, 21C1551

VHF TUNER

OUTPUT CIRCUIT

V102E1
CONY.

TEST

VI BRN
1.90

TOH

UF FIL +2751135
TUNER

L135

I 8150 0152

80fC7-4LI52
0151

U51

47.25 MC
TRAP

C300
5000 33001

+135V

UNLESS OTHERWISE NOTED

6=1000 NI .,000000
CAPACITORS MORE THAN HNMF
CAPACITORS LESS THAN I  Kir
RESISTORS ARE VU WATT

VI 17
5114GA /GO

400 BROWN

C403
J5400 04'

450
44

BLACK

1401

[402 C

4706
IGRNR4OON

105-1254
60 O.,

vll6
8 P NOTE WIRING SHOWN FOR SPEAKERS NUMBERED 182

APPLIES TO MODELS USING 2 SPEAKERS

WIRING SHOWN FOR SPEAKERS NUMBERED 1.2 B 3
APPUES TO MODELS USING 3 SPEAKERS

9151

VI03
6CF6

1ST I -F

A-.98

5600

TESTT
4o---

_ 5153

'5

.6V
4152
47

F AUG

4 .28 MC
TRAP

Cl7R
60 T

T151

2111
I20V c155 Ci56

800
800

V 104
6CF6

2ND F

47,25 MC
TRAP

C158 -I-
51 T

0159

1300

1152

RI59

8
$ 226

6800 jj
IW

8182
220

V 0160

+275V 800

VOLTAGE MEASUREMENTS ARE IN RESPECT
TO CHA5510 WITH A 20 00011 / VOLT METER,
WITH CONTROLS SET FOR NORMAL
OPERATION, NO SIGNAL APPLIED

pMEASURED WITH VT VM
 VARIES WITH CONTRAST CONTROL

TUNER AGE

VII4A
I,2 6T8
RATIO DE T

9303

TEST
P oN TY

C 3(75 I
0151

8305
III

5004
VOLLIME

L400

C4001'Il
606F
350V

93(1
336

C306
Amp
50v

C 307
.015

6308
22

04008

I13DOMF
0v

v106
6088

ALA,
6876

VI148
,m 678

AUDIO AMP

68V9

0308 I
R 81

=
R309
3.3. ,

R3/1
4706

UNLESS OTHERWISE NOTED

6,1000 M1,000,000
CAPACITORS MORE THAN =MME
CAPACITORS LESS THAN I =ME
RESISTORS ARE 1/2 WATT
WAVE SHAPES TAKEN WITH NORMAL CONTRO1

8 NORMAL SIGNAL APPLIED

1,169
.110K

R3I0

00

Vu4
6TB

9103 3
6016

8167

it2.2m
c2,628"...w.

R169

100K
R201

SETTING 3.9M
R200

/9175
206'

RIBS /4.." VI 14 C
1/4 6T0

s,4,

#275V
VII5
6455

AUDIO OUTPUT

258V BLUE 1301

C031C1- 4501,41E
00017ct
6245 ED I

-1-R314
126

I C317
2009T 0I314148

F 3316106
03,14
609IF 43,
200V ,30

IW

+275V

04000r-*
COME
C004

v 115

6 455

9104
6CF6

800

+135V

1'275V

TO VHF a UHF
 TUNER FIL
1,L401

r 47 MAZDA
(USLC ON POWER
TUNING SETS ONLY)

4105
6C96

3.

R202
4706

VH38
/2 68W8

PHASE DETECTOR

FIGURE 14. MAIN CHASSIS SCHEMATIC WITH VOLTAGES AND LOCATIONS OF WAVESHAPES
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC HU2" Line, Schematic Diagram
Models 21C1540, 21C1541, 21C1542, 21C1550, 21C1551

(For waveforms see illustrations on preceding pages.)

0162 100;000

myrs=10+135V

C177

+I35V
0165
BOO

LI56

V106 A
6058

VIDEO AMP

;P NT7 f°.
L157 C170 ,

TTIirrr 404,

20 0170 I
3301111 l" Cm

100
8I64 lir 6vMM -
3300

AUDIO TAKE.OFF
84.51.1C TRAP

T171

140V

xev-r 3

C173
5K

2.2V

8171
68 +135V U70
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pl317420

075
47

RI73
ITK
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C 76 Li72

8172 8174
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Is 0-1
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C2S2
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6.4V -Ir'IF 5C C259
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*El
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47K
IW
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1
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1000V
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PICTURE TUBE

7
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GENERAL ELECTRIC "U2" Line, Component. Location Illustration (Continued)
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AGC

ASSEMBLY
*99835

0

Chassis
Chassis

MARK 5, CHASSIS 420, 420U,
Chassis 419, 419U, are practically
identical to 420; besides minor dif-
ferences other type tuners are used.

420 used in Models M3181, SP3181, B3191,
419 used in Models B3081, M3081, P3081, W3081.

CORRECT SETTING OF
FINE TUNING SHAFT
FOR ADJUSTMENT OF
OSCILLATOR SLUGS

-AD L2

SOLDER
AT GUIDE
HOLE

L3
I not 6BN4

C4

C3
28

CI as
120

TI

IDENTIFICATION
1. FRONT VIEW

2. TOP VIEW
3. SIDE VIEW
4. L3 41KIC TRAP
S. VHF ANT
6 VHF TEST POINT
7 C11

8 CI
9. C6
0. IF OUTPUT
I. LEI IF ALIGN. ADJ.
2. OSC. ADJ.
3. UHF ANT.
4. UHF TEST POINT
5. PART NUMBER
6. 6AF4A
7 6807A
8. 6AT8
9 SCHEMATIC NOTES

20 CRYSTAL SHIELD

RI
10K

CO

1000

AGC

L I

30011 -

VHF ANT.
300 OHM

AOC

6.3V
+13 5%,

+230V

L4 L5

010

+135V

C9

30

T. P.

6CG8

68N4 6CG8

4

6.3 V

TUNER 9930

NS60

L6 I

0,6

CI3 R7
6.13 10K

40 MC IF
OUTPUT

6AF4

UHF I.F. DRUM SEGMENT

I. ALL CAPACITORS IN MMFD.
2 FEED THRU CAPACITORS 1000 MMFD. MIN.
3. ALL RESISTORS 1/2 WATT

TUNER 9931

(Schematic diagram on pages 94-95; alignment on page 96)
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HOFFMAN MARK 5, CHASSIS 420, 420U, Schematic Diagram

Z20I(No 9930 -VHF) NEUTRODE
2202(No.9931-VHF- UHF)

T.V. TUNER

0 O

n(!1.4A$E1

COIL
SIAG

VOLTAGES AND WAVEFORMS

AND FIL RAC

-4 9V.

RF

R101k
h

1.511105ED

Rol
6AU6

ITO TUNER 99311. SOUND I. F.
0260v

1102 470 (USED WITH TUNER 9930 1.9931)

102

- .,1500
R 1041

6." IT ,C,

4,3 MC

IC 101

T"L101

v.
L

0102
4700

C103

IN

RIOS
150

4700

B 4 5mC

0) WAVEFORMS AND SOCKET PIN VOLTAGES
MEASURED WITH RECEIVER OPERATING
UNDER AVERAGE SIGNAL CONDITION WI TN
CONTROLS ADJUSTED FOR NORMAL
SETTING.

b) SOCKET PIN VOLTAGES MEASURED WITH A
V.T.V.M.

OvOLTAGESS 20% OF THOSE SHOWN ARE
NORMAL.

)MEASUREMENTS WERE MADE WITH RE -
FERENCETOGROUND AND ARE POSITIVE
UNLESS OTHERWISE INDICATED.

5601
SWITCH
ON R114

001

8001
330K

1 7 V AC
NO %

C 110

V soi
5AU 4

POWER RECTIFIER

T 001

'
IM 6 PICTeRE6Z

43 MC

1201:f

t R201
;070

C20c1,=
140147
470

1202 1480

478

68Z6
2 Ad PICTURE I F

L1-/ 2-C!S A

6A S8
3,4 PICTURE LF

R2041
470 I

7201--
14, asiT

re

3

0202
.001

12037

4,
; 4325

MG -  -= C203 R205
22K

470 --
R402
70

=C204
470

I46

0205
.001

R20617

27007

- C206
470

1203
4 7 .2511C

T I

208
47K

1_

T02077g.1

2V
53

0208
.001

1210
470

8208 200 ar4o

6210
470

 300 v. +260 V.

BLL

8803
120

KT.

R805
2500

C802
I- C801 100 ME

O.1 OMR

8802
2.2M

 1300.
A

C1103
40 MU

hhh,
R804
IY

2 9 3 3 3 3 4 5 4 4 7 7 I 4 4

MODELS WITH NEUTRODE TUNER-
SYMPTOM: Frequency shift or tuner drift. Signal may
come in on incorrect channel position.

NORIZ

1501
ION

Y`1 x.0022

0502

V501

6876
1.1 SYNC. SEPARATOR

L 150 V.

220 -36V

8503
1502 4708

CURE: The trouble may be incorrectly diagnosed as
misadjusted oscillator slugs. Adjustment of the oscillator
slugs is only a temporary cure and the trouble may NOTES

return. Replace C13 in the tuner with a 6.8 MIAF N-2200
ceramic capacitor. C13 is a printed circuit type ceramic
disc mounted in a slot in the printed board.

11-1$1111111
143112

R70
68

3.601

C 701

 0031

4704
6AL5

HORIZONTAL
PHASE

DETECTOR

220 PP

0254,

2

5

PP.

IrThir
30V Pr
HORIZ 

750 PP
HORiZ

SYNC
NOISE
CLIPPER

G504=
.01

R 507,.;

115577PV.
HOR II 

8705
470K

fVV

104007
704

VS02

244
6 C 4

SYNC.SEPARATOR
VERT

1171.

y260 v
NORI Z

511

1.06

1512
186

\
RS09

2.2 I 601 °VNT.

8601 R602 R603P

P.

22. 82K 82K

=03C.601

vio2
6 CG 7

NOR iTONTAL
OSCILLATOR

I 0022 ,0047 0047

. . .

=C601
.0047

RSI3
470
hsh

1701 :t

PRIM 2

0706
60

C705
.047

8704
4.7si

R620
22K

2

R604

200 Pr

VERT

 I

1-G707'7
23v PP.

R708
82. HOR1Z

INT )<32743P
HOR1Z.

_LC708
T470 , NOR

-10V. c159- s
.001 710 C711

SOK 4700
8709 C710
100K

HORIZ

390

R711
11.2K

LL ,..APACoTiES SHOWS AS DECIMAL FRACTIONS ARE IMGROFAROS MID SHOWN WHOLE NURSERS
ARE MaROmICROFARADS UNLESS OTHERWISE NOTED

2 ALL RESISTANCES All GIVEN IN OHMS: - 1,000 4.1000,000
S ARROWS ON POTEIMCHIETERS INDICATE CLOCKWISE ROTATION - - ASSEMBLY
S S/RELD (DASHED LINE AROUND V- NURSER INDICATES EKTERNAL TURF sHIELD

6. ENCIRCLED LETTERS ARE REFERED TO IN ALIGNMENT INFORMATION.
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

SCHEMATIC DIAGRAM FOR HOFFMAN MARK 5 CHASSIS 420, 420U

R 105
180
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C104".-
5MF 4700
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JI01
0107
4700 Tv PH0140

101 SWITCH ON R109
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),100
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C105

C108
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REMOTE TUNING
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R 12 2 6v6GT 4.2604.
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110
1000
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2
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3000
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VIDEO DE T

err. ova
Of 1704

- 9.70

HORIZ

L205
I0

L206
1120,11,
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10

R212
4.70

I 0301
6AW8- -VIDEO AMP
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2.2 RF-AGC

11701 CR3I

8514
50

0500
4700

-

00v.

911854

C304
4700

8403
100k

821)111

50401

LCAGCAmP
oiODE.Z.

OOT

R301
0505 ROI P
4091 .26016 0403

22
0402
4700

0401
6AW8
AL C. 140854

8406
4706

MORIZ

50

8409
1511

30 C405

959. PP

HOR1Z

CONTRAS
304
506.

8307 R308
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6306
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V 601
6 C G 7

VERT icL OSCILLATOR 119.)VIr'
VERT

607 vt,
II

1

VERT
SIZE T

24

01608
1.19 C6136

.1

VERT HOLD
8609
1.259

0602
6W6 GT

VERTICAL OUTPUT

56100
24010

6

R612
470

C609
5047

1601
ORR

0
2404 RED TEL

290

4 2609.
VERT LIN.
8613
2K
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.260V

3 W.
C 511
.047

8615
220

SWITCH
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14 56°1

0703
6CD 6 G

HORIZONTAL OUTPUT

C712
I. 201AF

11110V.I.
ROPIL.

-a

R 713
100

8712
4705

CAP

6 1424

3
I v.

R 715
120

071 3
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0714
. I

V704
6AU4 GT E

16612

 260V.

6617
oo

SWITC
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R109
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IV.GEN 211
.vOR E01!

11 2206
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C309
$4700
6150V.
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SPEAKERS

4uT TWEETER
R

NOTE. POSITIVEMSPEAXER LUGS ARE
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 4.

TEL
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,z30,

M301
M X31.

1
Z 602

BOTTOM
P601

11615
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'RED
C18 R718

BOTTOM MORI .141°
 o0 3

L705 DUI j
J 701 81_1(

VERT.
S

v 705

2 I B 3 GT
7 N.V. RECTIFIER

MISCELLANEOUS

SYMPTOM: Receiver was strip converted for UHF
reception. VHF reception was normal but UHF re-
ception was intermittent,

CURE: Trouble was found to be in the type N4 UHF
conversion strip. Replacing the 2.2 mmf capacitor
in the oscillator grid circuit with a 1.2 mmf cpacitor
cured the trouble. The 2.2 mad capacitor is in parallel
with a 690 resistor on the strip.
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

HOFFMAN MARK 5, CHASSIS 420, 420U, Alignment Information (Continued)

SOUND ALIGNMENT -
1. Connect voltmeter from junction of R 106 and R107

( B on schematic) to chassis ground. Apply a 4.5
MC unmodulated signal through a .005 mfd capaci-
tor to the grid of the video amplifier tube.

2. Align the primary of T101 (bottom slug) and L101
for maximum indication on the meter. Keep the
4. 5MC signal from the generator to a level which
gives approximately 4 volts reading on the meter.

3. Keep one voltmeter lead attached to T. P. as in
step I and move the other lead from chassis to
the audio take -off, point C.

4. Adjust the secondary of the ratio detector trans-
former (top slug of T101) for zero indication on
the meter. Keep 4.5 MC input at the same level
as in step 2. Tune in a station on the receiver
and readjust Ratio Detector to point of best sound
if any buzz is evident in the sound.

5, With 4.5 MC input signal applied as in steps 2,
3 and 4, connect a detector network to the pic-
ture tube cathode lead and connect the meter
across it. Refer to Figure 3.

6. Adjust L303 (4, 5 MC trap in picture tube cathode
circuit) for minimum indication on the meter.

Figure I. SIGNAL GENERATOR ISOLATION

VOLTMETER

TO OUTPUT

TO *ROUSSO

Figure 2. VOLTMETER ISOLATION

us.

Figure 3. DETECTOR NETWORK

VIDEO IF ALIGNMENT-
Connect a voltmeter from the chassis to grid of
V301 with 10K 1/2W resistor in series with the meter
lead. Apply unmodulated R. F. signal to the grid of
the tuner converter tube, with frequencies listed in
Table B, below and adjust for minimum or maxi-
mum indication on the voltmeter as indicated.

Note: In all steps of the Video IF Alignment the input
signal level should be maintained at a value which de-
velops approximately one (1) volt across the volt-
meter.

To check the over-all response of the I. F. strip, use
an oscilloscope with high vertical gain. Remove the
voltmeter from grid of the video amplifier and con-
nect the oscilloscope through the isolation network
(Figure 4). Connect a sweep generator with center
frequency of 43.50 MC to the tuner converter grid.
Slight readjustment of the I. F. transformers and con-
verter coil may be necessary to give the best response
curve. The 10% limits specified in Figure 5 should
be carefully considered before deciding that further ad-
justment is necessary. This is especially important
outside the normal reception area where sensitivity
becomes more important.

P oks. 1**Is

_1_
01*

-0

Figure 4. OSCILLOSCOPE ISOLATION

7j(7:14
10% LIICIT CM 0% OW aN 10% /MIT OTT
TILT DOT DOOTIOCD COMPTCPS

00%
DOWN

42 25

Figure 5. IF RESPONSE CURVE

VIDEO IF ALIGNMENT FREQUENCIES
INPUT
FREQUENCY ADJUST TUNE FOR DESCRIPTION

(1) 44MC L204 Maximum 3rd I F Transformer

(2) 47. 25MC L203 (top) Minimum Adjacent Channel Sound Trap

(3) 45.4MG L203 (bottom) Maximum 2nd I F Transformer

(4) 41. 25MC L202 (top) Minimum Co -channel Sound Trap

(5) 43. 25MC L202 (bottom) Maximum 1st I F Transformer

(6) 43MC * Tuner Converter Minimum * Located on Tuner Chassis
Plate Coil

(7) 43MC L201 Maximum I F Input Coil

(8) 45MC * Tuner Converter Maximum * Located on Tuner Chassis
Plate Coil
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

t 1-Eytp int Co.
"MM" Line, Models 17S301, 17S302

FOCUS
JUMPER

UHF MODELS BEAR SUFFIX "UHF"

YOKE CLAMP
WING NUT

LOOSEN a TURN

3E,N4VIL

CENTERING LEVER
ROTATE TO CENTER
PICTURE

ION TRAP
ROTATE MOVE FORWARD
A BACKWARD FOR MAX.
BRIGHTNESS A BEST FOCUS

HEIGHT AND VERTICAL LINEARITY:
The controls (R208 and R214) should be adjusted simul-

taneously to provide proper picture height consistent with good
vertical linearity. The final adjustment should extend the picture
approximately inch beyond the mask limits.

HORIZONTAL AFC CONTROLS:
1. Tune receiver to a signal and adjust controls for normal

operation.
2. Short test point VI to chassis (Fig. 34, page 101).
3. Shunt L250 (horizontal stabilizer coil) with 1000 ohms. (Con-

nect resistor between Test Points VII and VIII.)
4. Adjust horizontal hold potentiometer R255 so that picture

again "floats" back and forth across the screen. Leave R255
set like this.

5. Remove 1000 -ohm shunt across L250, and adjust it so that
picture again "floats" back and forth across the screen.
Leave L250 set like this.

6. Remove chassis connection from test point VI. Check hori-
zontal pull -in on various signals and readjust R255 slightly,
if necessary.

TO REMOVE CABINET BACK:
1. Remove the three self -tapping screws holding the back to

the cabinet.
2. Pull top of back away from cabinet about half an inch and

hold there.
3. Lift back up until it clears lower lip.
4. Pull back and interlock off.

TO REMOVE THE CHASSIS:
1. Remove cabinet back as shown above.
2. Pull off all control knobs.
3. With A -in. hex socket remove the two self -tapping screws

holding chassis to cabinet bottom.
4. With same socket remove the single A -in. self -tapping

screw from top center of chassis (just above yoke).
5. Loosen top speaker screw enough so that lever from control

panel can be raised and pushed forward in an arc so it re-
tracts into the fiber control panel.

6. Unsolder speaker leads.
7. Remove picture tube socket, ion trap, centering rings, and

yoke clamp.
8. Remove or lower adjustable foot at rear of cabinet.
9. Grasp chassis by the tuner and H -V cage and tilt top forward

at the same time you pull H -V cage to the rear (Fig. 2).
10. Slip chassis past yoke keeping tuner shaft in its cabinet hole.
11. Right side of chassis should be clear of cabinet so the anode

lead can be discharged and removed.
12. The chassis can now be slid out of the cabinet right side first.

Mg. 2. Chassis Removal

TO INSTALL THE CHASSIS:
1. Reverse the removal procedure remembering:

a. To slide chassis in left side first.
b. To connect the anode lead.
c. To be sure the picture tube grounding strap clears the

cabinet bracket.
2. The control shafts can be centered by means of the slotted

hole for the lower left chassis mounting screw and the brace
that connects to the speaker screw.

REMOVAL OF THE SAFETY GLASS AND PICTURE
TUBE:

Remove the two bottom screws securing the cabinet front to
the cabinet. Tilt cabinet front out at bottom. Front, including
safety glass, can now be removed by unhooking it at the top.

The inside of the face glass 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 glass and should
not be applied.

In order to remove the picture tube from the cabinet, it is
necessary to first remove the chassis from the cabinet as outlined
in order to disconnect the H.V. anode lead.

The picture tube is secured by the clamping action of the
cabinet projectors against the rim of the picture tube (Fig. 3).
Remove the two clamping screws from the top cabinet projection
clamps 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, reversei'the above procedure remembering
the following: the anode button should be positioned on the left
side of the cabinet as you face the front.

TUBE CLAW,.
SCPEwS

Fig. 3. Front View ---Cabinet Front Removed

(Continued on pages 98 through 104)
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

HOTPOINT "MM" Line, Models 17S301, 175302, Component board Wiring

L

Sweep Component Board Wiring

CIRCLED LETTERS REPRESENT
INTER -CONNECTING WIRES TO OTHER
CIRCUIT BOARDS OR MAIN CHASSIS.

() CIRCLED LETTERS

8
TO RED LEAD OF T201
TO TERM. 6 OF T25I

© TO PIN 7 OF V106
0 TO TERM.3 OF T25I el

PIN 10 OF VII5
©.TO +255V AT C403A
CI TO TERM.5 OF T25I

UNLESS OTHERWISE NOTED

K =1000, M=1,000,000
CAPACITORS MORE THAN I =MMF
CAPACITORS LESS THAN I MF
RESISTORS ARE 1/2 WATT
INDUCTANCES IN 1.01

P- 125J375

*ASTERISKED NUMBERS REPRESENT
WIREWRAP TERMINALS MOUNTED ON
COMPONENT BOARD FOR CONNECTING
WIRES FROM OTHER BOARD OR MAIN
CHASSIS.

* ASTERISKED NUMBERS

*I. FROM PIN I OF V115
*2. FROM T201 (BLUE WIRE)
*3. FROM PIN 2 OF VII5
*4. FROM VHF TUNER FILAMENT
*5. FROM R402
*6. FROM PIN 3 OF VII4
*7 FROM R207 (VERT. HOLD)
*B.FROM R207 (VERT. HOLD)

VIEW SHOWS COMPONENTS & WIRING AS MOUNTED
ON COMPONENT SIDE OF BOARD

(E.P.) INDICATES EARLY PRODUCTION
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

HOTPOINT "MM" Line. Models 17S301, 17S302, Component Board Wiring

VIEW SHOWS COMPONENTS a WIRING AS MOUNTED ON COMPONENT SIDE OF BOARD

I -F Component Board Wiring

()CIRCLED LETTERS REPRESENT R3068 5401
TVOL.CON

INTER -CONNECTING WIRES TO OTHER a
CIRCUIT BOARDS OR MAIN CHASSIS

® TO PIN 7 OF V107
® TO R208 (HEIGHT CONTROL)

*ASTERISKED NUMBERS REPRESENT
WIREWRAP TERMINALS MOUNTED ON TO

R179 R207 RI74
SWITCH BRIGHTNESS VERTHOLD CONTRAST

COMPONENT BOARD FOR CONNECTING C304C
CTIOASSIS TO R206 C175

TO

WIRES FROM OTHER BOARD OR MAIN TO GROUND TO +I35V TO

TO

CHASSIS C3I0 R178 R208
HEIGHT

*I SHIELDED WIRE FROM VHF TUNER
*2 RED WIRE FROM T302
*3 BLUE WIRE FROM T302
*4 FROM +255V
*5 AGC (WHITE WIRE) FROM VHF TUNER
*6 FROM PIN II OF VII5 SOCKET
*7 FROM C203 (ON SWEEP BOARD)
*8 FROM PIN 12 OF VII5
*9 FROM C403 (+I35V )

(E.P.) INDICATES EARLY PRODUCTION
(L.P.) INDICATES LATE PRODUCTION

TO
PRIMARY
OF T154

CIIID

TEST
R207 POINTY

R1179BRIGHTNESS
VERT. HOLDFig. 35. Component Wiring
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

HOTPOINT "MM" Line, Models 17S301, 17S302, Alignment Information

VIDEO I -F SYSTEM

RECEIVER ALIGNMENT

A -M PRE -PEAKING FREQUENCIES
The alignment of the I -F system involves the adjustment of

1 trap and 5 pass -band tank circuits. Allow at least 15 minutes
warm-up for the receiver and test equipment before proceeding.
Follow the usual precautions regarding equipmerit termination
and cable dress. Some tuning cores will apparently go through
two peaks. In all cases, the cores should be tuned to the first
peak starting from the "out" position. Adjustment locations
are indicated in Figure 34.

NOTES:

1. Set channel selector to channel 11. Turn fine tuning control
fully counterclockwise. Set contrast control fully clockwise.

2. Connect sweep generator to capacity type jig shown in
Figure 15. 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. Connect -45 volts between chassis and pin 5, Viii.
(Positive to chassis.)

Tune for Maximum
L136 45.0 mc
L151 42.5 mc
L152 44.15 mc
T151 42.9 mc
T152 45.1 mc

Tune for Minimum
L150 47.25 mc

5. Connect scope through 10,000 ohms to Test Point III.
Calibrate vertical gain of scope for 3 volts peak to peak for 2 -inch
deflection. When aligning, base -line to 45 mc marker should be
kept at 2 inches. Refer to pre -peaking chart if alignment diffi-
culty is experienced. Align as follows:

VIDEO I -F ALIGNMENT CHART

STEP ADJUST DESIRED RESPONSE REMARKS

1 L150 for minimum at 47.25 mc.

2 T151 to set 42.5 mc marker at
55%.

3 T152 to set 45.75 mc marker at
45%.

4 L136 to set width of peak region of
curve.

5 L152 and L151 for peak region
symmetry.

Adjust L136 simultaneously with
L151. 41.25 mc marker is very
critical and should be kept between
limits of 4 to 6%. Peak of curve may
fall between limits of 110% and
130% using 45 mc as the 100%
reference.

In order to provide a method of checking individual stages of
the I -F system using a sweep method, the following curves are
shown. These curves represent an approximate ideal alignment
of the I -F section.

The oscilloscope should be connected to Test Point III as noted
in Step 5 of NOTES above. Increased scope gain is sometimes
necessary to obtain useable curves. The sweep signal should be

INSULATE FROM
SHIELD WITH
MASKING TAPE
OR EQUIV.

555
CONV.

SOLDER HOT OUTPUT
LEAD TO TUBE SHIELD

750 RESISTOR,
V2 WATT CARSON

(NOT NEEDEDST-45) WITH
GE

SOLDER OR
CLIP TO CHASSIS
GROUND

Fig. 15. 1.IF Sweep Jig

fed to the grid of the 3rd I -F amplifier while shorting out the
primary of T152, to obtain the curve shown below (Grid V105).

Curve (Grid V104) results when T151 primary is shorted and
the signal output lead is moved to the grid of V104, Pin 1.

Curve (Grid V103) shows the curve which should be obtained
when the signal is fed to the grid of the 1st I -F amplifier, Pin 1
of V103.

iris. r is
.1111111a

iii
FAL tt11111

ill I IMMO
1 WI MN

di WEENY

.41111MMEWP

GRID V105

4.5 MC TRAP ALIGNMENT
1. Turn contrast control fully clockwise.
2. Connect detector network (Figure 17) to Test Point IV

and set contrast to maximum. Connect oscilloscope to network.
3. Apply a 4.5 mc AM signal through .001MF to Test Point

III.

4. Tune the bottom core of T154 for minimum signal observed
on oscilloscope.

-assume mmmm i m

fa -..
m :4 NM

I r1
I m m 10
imm 'Newer, wqmisu
ma smatompor ..1JUJ ON

M i EMMET
r.

II
IIIIIIIIMY

GRID V104

Fig. 16. Video 1.F Curves

S00 MMF
TO TEST4

POINT 15

TO CHASSIS
OF

RECEIVER

IN 64

 Ole=
AMUE

MINE
aMMENI
MENIMMIONIN
6111111MIN IMO

1111111111.s.

OEM 1=11.OMB MM.MEMMEMO =MNMUM

U.insorrirraom -
.L1111111

Fig. 17. Detector Network

iliik"; 'marl% iff

Melia 11111111.1."

GRID V105

TO VERTICAL

INPUT OF SCOPE
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

HOTPOINT "MM" Line, Models 17S301, 17S302
Alignment, Continued

AUDIO I -F ALIGNMENT

NOTES:

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

2. Connect two matched 100,000 -ohm resistors (in series)
between pin No. 2 of V108A (5T8) and chassis.

STEP CONNECT VTVM OR 20,000
OHMS/VOLT METER

AUDIO ALIGNMENT CHART

ADJUST METER INDICATION

V1084
1/2 5T8

RATIO DET
'ONITY

Fig. IS. Ratio Detector Alignment

REMARKS

J

1 Between Pin No. 2 of V108A
and chassis. (See Figure 18)

2

T154 secondary (top) Adjust for maximum deflection

T301 primary (bottom) Adjust for maximum deflection

3 Between Test Point V and the
center of the two 100,000 -ohm
resistors (Figure 18)

T301 secondary (top) Adjust for zero volts d -c out-
put

Repeat steps 1, 2 and 3 to
assure proper bandwidth.

T

GONTRAST

RI74

VERTICAL

R207

BRIGHTNESS

RI79

VOLUME

R306

TI54

AUDIO I -F

0
T301

RATIO DET.

LI52

VIDEO AMP
a CLIPPER

TPIII
3RD I -F

1152

T151 TTPIL

- AUDIO OUT LI51

V109 V103

ON -OFF
S401

O

IST I -F0 LI5O
4725MC TRAP

Fig. 34. Tube and Trimmer Location

al
T P I O

L136

VHF TUNER
(PENTODE)

r ---1
i UHF I

I I

I -- Iviooi
112AF4

TP la -se VERT. OSG.
a OUTPUT

HORIZ. MV 4
 TP171T7-

TPlla

10,0_250
HOR. STAB.

R255 R208 R214

HORIZ. HEIGHT VERT.
HOLD LIN.

HORIZ. OUTPUT DAMPER

H V. RECTIFIER

PRODUCTION CHANGES

During mid -production, the following value changes were
effected to reduce grid voltage on the picture tube, V115, R178
changed to 270K, R180 to 1.2 megohms, and RI82 to 2.2 meg-
ohms.

To improve the transient response of the video amplifier cir-
cuit; L155 was changed to 430 uh, L157 to 680 uh, L158 to 300 uh
and C173 to 47 mmf.

R264 was changed to 10K to provide increased width and R213
was changed to 2.7 megohms to improve the range of vertical
linearity control, R214.

Resistor R312 and capacitor C313 were changed to a combina-
tion capacitor -resistor unit of the same values.

C176, C265, C266, R173 and R206 were deleted from late -
production receivers. RI71 was changed to 100 ohms and RI75
to 3300 ohms.

Resistors R1 and 2 and capacitors Cl and 2, were changed to a
combination capacitor -resistor unit of different values. R1 and
2 were 3.3 megohms and Cl and 2 were 150 mmf.

L151, the I -F grid input coil, was changed to a different type
and does not incorporate a shield can.

T154, the audio take -off and 4.5 mc trap coil was changed to
a different type. When this was done, R173 and C176 were re-
moved. R173 and C176 are required when using the early type
T154 coil.

Resistor R301 and capacitor C301 were changed to a combina-
tion capacitor -resistor unit.

The dual selenium diode, RER-023, used as a phase detector
is replaced in late production receivers by two germanium diodes,
RED -006. Defective RER-023 units should be replaced with
RED -006 diodes.

101



VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

HOTPOINT "MM" Line, Models 17S301, 17S302, Schematic Diagram
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
HOTPOINT "MM" Line, Models 17S301, 17S302, Continued

TROUBLE SHOOTING CHART

SYMPTOM CHECK FOR

A. No sound, no picture 1. Inoperative local oscillator, V102A.
(Raster normal) 2. Open video i-f coupling capacitor (C124 in cascode tuner), C114 in pentode

tuner.
3. Improper or no screen or plate voltage at r -f or i-f tubes due to shorted screen

by-pass capacitor or open resistor.
4. Open video detector crystal, Y151.

B. No picture, weak sound, raster satisfactory 1. Open inductance, L154
2. Defective antenna or antenna transmission line
3. Defective video detector crystal, Y151
4. Defective V109

C. Noisy picture 1. Open input circuit and components of antenna input circuit, such as open
antenna transformer

2. Defective antenna, or antenna transmission line
3. Antenna orientation
4. 4.5 me trap adjustment

D. Wiggles in picture background, trailing whites, 1. Alignment of i-f amplifier and associated traps
sound normal 2. Low value resistor, R162

E. "Motorboat" or flutter in picture and/or audio 1. Open AGC filter capacitor, C163 or C164
2. Alignment of r -f and video i-f amplifiers

F. Negative pictures 1. Defective video amplifier tube, V106
2. Defective video crystal detector, Y151
3. Defective picture tube, V115

G. Wide black bar across picture 1. Heater to cathode leakage of tubes V101, V103, V104, V105, V106, V115

H. Sound bars in picture 1. Video alignment
2. Microphonic tube in tuner, I -F system or video amplifier

I. No picture, sound satisfactory raster ok 1. Open compensating choke L158
winding in T154

3. Open capacitor, C170 or C175

J. Weak or no horizontal sync; vertical sync, pic- 1. Sync amplitude at input to phase detector
ture and sound satisfactory 2. Defective horizontal oscillator components, R253, R255, R263, C257

3. Wave form feedback components, R265, R266, C262
4. Defective L250, Y251, Y252, 6CD7 tube
5. Open C256

K. Weak or no composite sync, otherwise picture 1. Defective coupling capacitor, C202, C201
and sound normal 2. Incorrect value of plate resistor, R202

3. Insufficient amplitude of composite signal applied to sync amplifier from
video amplifier; check video amplifier circuit

L. No vertical sync, horizontal sync satisfactory 1. Sync pulse at input of vert. oscillator, check integrator circuit
2. Vertical oscillator frequency, if far from 60 cps, check vertical oscillator

components such as C206, R207

M. "Gear Tooth" effect 1. Open or low value capacity of C256
2. Open or high resistance of R256

N. Inadequate picture width 1. Correct waveshape and amplitude of input "drive" voltage at grid of V111
2. Leaky capacitor, C259
3. Defective deflection coil, L252
4. Defective output transformer T251, shorted turns or arc -over
5. Low emission of tube, V111, V113
6. Low B+ voltage to tubes V110, V111

0. Single, vertical line in center, sound normal L Open horizontal deflection coils, L252

P. Poor horizontal linearity 1. Defective yoke, L252
2. Defective capacitors, C259, C260

Q. Poor horizontal linearity, bright vertical bars, 1. Defective damper tube, V111
inadequate width 2. Open capacitor C404, or open transformer winding between yoke taps

R. Black "beady" vertical line or lines, receiver 1. Defective output tube, V111
normal otherwise 2. Defective output transformer, T251

3. Defective deflection yoke, L252

S. No raster -sound satisfactory 1. Defective sweep output tube V111, or damper tube V113, or H -V rectifier
V112

2. Defective tube V110, or pix tube V115
3. No screen voltage on V111
4. Defective sweep output transformer, T251
5. No voltage at 1st anode of picture tube (pin 10)
6. Excessively high bias voltage at cathode of picture tube
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CHASS IS
TS -422

MODELS
17T27 & 17T28 Series

MOTOROLA
RECEIVER MODEL BREAKDOWN CHART

Model Description
TV

Chassis

17T27CH Table, charcoal: metal TS -422
Y17T27CH Table, charcoal: metal TS -422Y

17T28-1 Table, mocha & antique white:
metal

TS -422

Y17T28-1 Table, mocha & antique white:
metal

TS -422Y

17T28-2 Table, flame & antique white:
metal

TS -422

Y17T28-2 Table, flame & antique white:
metal

TS -422Y

17T28-3 Table, maple sugar & antique
white: metal

TS -422

Y17T28-3 Table, maple sugar & antique
white: metal

TS -422Y

TS -422
SERIES

CHASSIS DESCRIPTION

These receivers utilize a plated circuit chassis
containing 16 circuit tubes. a 17AVP4A rectan-
gular 17" aluminized picture tube (90 -degree de-
flection angle) or a 17AVP4 rectangular 17" non. -
aluminized picture tube (90 -degree deflection an-
gle). Receiver contains a germanium diode de-
tector and two selenium rectifiers.

TS -422Y Same as the TS -422 except for the tuner type.
Chassis having a "Y" suffix contain a cascode
type tuner plus a factory -installed "continuous
tuning" UHF tuner.

DEFLECTION YOKE ADJUSTMENT

If the deflection yoke shifts, the picture will be tilted.
To correct, loosen the clamp at the rear of the deflection
yoke holding the rubber wedge against the yoke. Push the
yoke as far forward as possible, then rotate until the picture
is straight. Loosen rubber wedge clamp and push rubber
wedge tight against rear of yoke. Release wedge clamp.
Readjust magnetic centering device, if necessary.

HORIZONTAL OSCILLATOR ADJUSTMENT

The HORIZONTAL HOLD control should have a sync
range of approximately 50 degrees. If the control is too
critical, adjust as follows:

1, Set all controls for a normal picture.
2. Short out the horizontal automatic frequency control
voltage by running a piece of wire (wire with clips) between
the HOR AFC test point (33R) and ground. See Figure 3
for location.

3. Disable HORIZONTAL OSCILLATOR coil (L-501) by
connecting a .1 mid 400 volt capacitor between the HOR
COIL test point (34R) and chassis ground.

4. Adjust HORIZONTAL HOLD control (front panel) to the
point where the picture almost remains stationary...as far
as horizontal sync is concerned. Make sure the picture is
also in sync vertically.

5. Remove the .1 mfd capacitor shunting the HORIZ OSC
coil and without turning the horizontal hold control, adjust
the HORIZONTAL OSCILLATOR COIL to the center of the
range in which the picture almost remains in sync horizon-
tally (adjust core of horizontal osc coil using a non-metallic
tool).
6. Remove wire shorting HOR AFC to ground and adjust
HORIZONTAL HOLD control (front panel) so that no fold -
over appears on either side of the raster.

ION TRAP ADJUSTMENT

CHECK THE ION TRAP FOR POSSIBLE MISADJUST-
MENT DUE TO SHIPMENT... MISADJUSTMENT MAY RE-
DUCE THE LIFE OF, OR RENDER SERIOUS DAMAGE TO,
THE PICTURE TUBE.

To adjust the ion trap, proceed as follows:

1. Turn receiver ON and set the contrast control for maxi-
mum usable contrast.

2. Set the brightness control for maximum brightness with-
out raster blooming or de -focusing.

3. Picture size should slightly exceed the mask dimensions
when the line voltage is 117 volts.

4. Rotate the ion trap from left to right and position back
and forth until the brightest raster is obtained. Always ad-
just for brightest raster...never try to correct for neck
shadow or centering by use of the ion trap.

5. Check screen for proper screen coverage regarding
size, centering, tilt and shadow.

6. Readjust ion trap for maximum screen brightness.

NOTE: For correct adjustment, the ion trap must be of
the correct strength. After adjusting for correct bright-
ness, the trap should not cover the entire slash gap of the
gun and the rear edge of the trap must be farther from the
base of the tube than 1/8". If trap position is outside these
limits proper brightness may not be obtained, and the life
of the picture tube may be shortened if the ion trap is not
replaced with one of correct strength.

PICTURE CENTERING

Starting with the magnetic centering device arms to-
gether for minimum field strength, and turned horizon-,
tally....
1. Separate the arms of the centering device to center the
picture vertically.

2. Adjust horizontal centering by rotating the magnetic
centering device as a unit one way or the other. It may then
be necessary to readjust vertical centering by slightly ro-
tating the relative position of the arms.

3. Re -check adjustment of ion trap after centering is com-
pleted.

FOCUS

A marked difference in the focus can be noticed when
the ion trap, magnetic centering device and the shunting
strap are properly placed. The adjustments are necessary
because of gun structure differences.

To properly focus the picture tube, proceed as follows:

1. Adjust the ion trap as described in Ion Trap instructions.

2. Adjust centering device as described in centering in-
structions. At times, focus may be improved by rotating
the magnetic centering device 180 degrees and repeating the
centering procedure.

3. Readjust the ion trap for maximum raster brightness.

4. Adjust shunting strap located on the base of the picture
tube (under the tube socket) for best focus. The shunting
strap is located between pin #6 (focus anode) and either pin
kl (chassis ground) or pin #10 (bootstrap). Leave the strap
in the position giving best focus. Re -check steps #2 and #3.

105



VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

MOTOROLA Chassis TS -422, Models 17T27 and 17T28 Series, Continued
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MOTOROLA Chassis TS -422, Models 17T27 and 17T28 Series, Continued

11R
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FIGURE 6. "H" -PANEL PARTS LOCATION
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The left-hand chassis board ("I" panel) has all exposed

test points and wiring connector points labeled by a number
followed by the letter "L". The numbering starts with "IL"
in the lower left-hand corner and progresses numerically
around the outer edge of the board in a clockwise manner.
The right-hand chassis board ("H" panel) uses an identical
identification system except that all numbers have an "R"
suffix. This system makes it possible to instantly locate
any test point physically on either the left or right-hand
chassis.. when transferring information from the schematic
to the actual receiver.
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REMOVING THE BACK COVER

MOTOROLA INC.
Chassis TS -422

Models 17T27, 17T28 Series
(Continued)

PICTURE TUBE REPLACEMENT

The picture tube is secured to the cabinet front and the
easiest method of removal is to remove the front of the cab-
inet and then remove the picture tube. In such case, the
tuner will remain with the cabinet wraparound (tuner knobs
must be removed) and the other controls will remain with
the cabinet front. If it is desired to refrain from making
any wire disconnections, the chassis may be loosened and
moved forward to such position that the cabinet front can be
tilted to the required position to remove the picture tube.

PROCEDURE

1. Remove the five bolts securing the receiver chassis to
the bottom of the cabinet.

2. Remove the fine tuner and channel selector knobs.

3. Remove the two upper and two lower screws holding the
cabinet front to the wraparound.

4. Tilt cabinet front outward and slide chassis forward un-
til bolt of metal band securing picture tube to cabinet front
is accessible. Remove all connections to the picture tube
and remove the tube. NOTE: It is not necessary to remove
the safety glass.

5. Replace black tape around edge of new picture tube and
replace in reverse order to removal instructions.
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The back cover is held in place by means of metal fric-
tion clamps arranged around the edges of the cover. The
cover may be carefully pried off by using a screwdriver.
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MOTOROLA Chassis TS -422, Alignment Information (Continued)

IF AND MIXER ALIGNMENT

Equipment Required and Notes

Sweep Generator: 18 to 220 Mc, 12 Mc sweep width, linear
output and capable of . 1 volt output

Accurately calibrated, adjustable marker generator and/or
AM signal generator.

Cathode Ray Oscilloscope: preferably with calibrated at-
tenuator

Variac: To set line voltage to required value of 117 volts

Notes

Keep the marker generator output low at all times to pre-
vent marker from distorting the response curve.

Some coils resonate at two settings of the core...follow the
core -setting instructions for each coil as given in the pro-
cedure.

For a complete receiver alignment (video IF, sound and
tuner), use the following procedure in sequence.

Always use an isolationtransformer when servicing this re-
ceiver.

REQUIRED PRELIMINARY STEPS

1. REMOVE...the deflection yoke lead plugs to eliminate
RF interference. The deflection yoke leads are located just
to the left of the HORIZONTAL SIZE control and numbered
17R, 18R, 19R, 20R, 21R, 22R and 23R. Before attempt-
ing to remove the leads, remove the hex head screw se-
curing them to the chassis. See Figure 3.

2. CONNECT...a 1.8K ohm resistor (40 watts or more)
from chassis ground to B++ bus to normalize the voltages:
Connect the voltage normalizing resistor between red lead
(33L) of the audio output transformer (T-302) and any ground
point of the chassis. See Figure 13.

3. APPLY...mmus 3 volts to the IF AGC test point by
connecting a 3 volt battery between the IF AGC test point
(12L) and ground point of the chassis. The positive end of
the battery goes to chassis ground. See Figure 13.

4. DISABLE TUNER OSCILLATOR...by grounding pin #9
of V-2 (5U8).

5. TURN...the channel selector to channel #13. Retain in
this position for the entire IF alignment procedure.

6. TUNE...the sweep generator center frequency to 44 Mc
with a sweep width of 10 Mc, and do not change these set-
tings. Adjust generator output below point of receiver lim-
iting (approximately 3 to 5 volts peak -to -peak at the detector
load).

7. ADJUST...the receiver's contrast control to minimum
(fully counterclockwise) and set the area selector switch to
the "local" position.

8. CONNECT...a .001 to .005 mfd capacitor in series
with the generator lead, and connect generator as given in
the procedure.

9. REMOVE...the receiver's antenna and short out ter-
minals, if required, to remove transmitted signals.

10. CONNECT THE OSCILLOSCOPE...with a 47K ohm
resistor in series with the input lead, to the VIDEO DE-
TECTOR TEST POINT (1L) (see Figure 13). This location
does not change for the entire IF and mixer alignment.

PROCEDURE

With the sweep generator connected to the IF TEST point
(3L) and the oscilloscope at the VIDEO DETECTOR TEST
point (1L)...

1. SET...the marker generator to 41.25 Mc and:

2. ADJUST...the 41.Z5 Mc trap (top of T-101) for the trap
dip shown in curve A. The core of the trap must be tuned
away from the chassis...toward the top of the coil.

3. SET...the marker generator to 47.25 Mc and:

4. ADJUST...the 47.25 Mc trap (top of T-102) for the trap
dip shown in curve A. The care of the trap must be tuned
away from the chassis...toward the top of the coil.

5. SET...the marker generator to 42.25 Mc and:

6. ADJUST...the 1st IF transformer (bottom slug of T-101)
to position the 42.25 Mc marker as shown in curve A. The
core of this coil must be tuned toward the chassis...this is
to make sure that the core moves away from the trap core
of step #2.

7. SET...the marker generator to 45.75 Mc and:

8. ADJUST...the 2nd IF transformer (bottom slug of T-102)
to position the 45.75 Mc marker as shown in curve A. The
core of this coil must be tuned toward the chassis...this is
to make sure that the core moves away from the trap core
of step #4.

9. ADJUST...the 3rd IF transformer (T-103) to shape the
center of the curve for best symmetry and least tilt(approx-
imately 44 Mc).

10. RE-CHECK...the settings of the traps as well as the
1st, 2nd and 3rd IF coils to make sure they are correct and
match the curve as given in Figure 13.

11. MOVE...the sweep generator from the IF TEST point
(3L) and connect it to the MIXER TEST RECEPTACLE(point
F) located on the tuner (see tuner illustration).

NOTE: The tuner oscillator should be inoperative for
the following procedure and the channel selector should
be on #13.

12. ADJUST...sweep generator output to give 3 to 5 volts
peak -to -peak at the input of the oscilloscope. Generator
frequency same as for preceding alignment (44 Mc).

13. Short out R-9 or compensate by allowing 5% tilt to low
side of converter response as in Figure 13.

14. ADJUST...the mixer plate coil (L-15) and the 1st IF
grid coil (L-101) for the response and markers shown in
Figure 13, curve B.

NOTE: Make certain that the cores of these coils are
tuned away from the center of the coil. Remove bias
battery and ascertain whether any IF regeneration is
taking place. Also, the bandwidth should not change
more than .2 Mc (200 Kc).

SOUND ALIGNMENT

This alignment may be made by injecting an accurate
4.5 Mc signal into the VIDEO DETECTOR test point (see
IF alignment drawing). A second practical method is the
use of a station transmission after a preliminary alignment
is made with a fairly accurate generator. The latter method
will produce an accurate 4.5 Mc signal at the output of the
video detector.

The alignment procedure will be the same whether the
test signal originates from a station or from a crystal con-
trolled generator.

PRELIMINARY STEPS

1. Connect positive lead of VTVM to the RATIO DETECTOR
test point (14-L) ( See Figure 13). Connect negative meter
lead to chassis ground... ground connection may be at the
shield lead just to the right of the RATIO DETECTOR test
point or any convenient ground point of the chassis.

Z. Set contrast control to maximum (fully clockwise).

3. Remove oscilloscope used in IF alignment.
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MOTOROLA Chassis TS -422, Models
CURVE B

41.25MC

42. 25MC

3V P -P
t40-60%

I
ALLOWED

5% TILT 50%

1

47.25MC

SYNC

45. 75MC

VALLEY NOT
MORE THAN 15%

SWEEP & MARKER
GENERATOR

CHASSIS GROUND

10?

I 41.25MC
1

3V -P

42.25MC

30%

/
/

45. 75MC

CURVE A

17T27 and 17T28 Series, Continued

L15 ON TUNER

(see tuner top view
in tuner align. sect)

IF INPUT
RECEPT (4U

IF TEST
RECEPT /3L)

TO MIXER TEST
RECEPTACLE

. 001 to
. 005 '

BOT

47.25MC

70%

4, Remove short on tuner oscillator.

/

/

// VIDEO DET
T. P. (1L)

.40

1.

47K

IF AGC
T. P. (12L)

3V BATTERY

RATIO DET AUDIO
T. P. (141) T. P. (15L)

1800 ohni40 watt TO 33L

VOLTAGE NORMALIZING
RESISTOR

FIGURE 13. IF & SOUND ALIGNMENT DETAIL

5. Tune in a transmitted test signal-or-connect a 4.5 Mc
crystal controlled generator to the VIDEO DETECTOR test
point (1L) in series with a .005 mf capacitor.

6. Adjust signal generator output to maintain 5 to 10 volts
at the VTVM--or--keep station signal as near this value as
possible.

PROCEDURE

I. ADJUST...audio take -off coil (L -106B) and ratio de-
tector primary (bottom) T-301, for maximum deflection.
2. Using an ohmmeter, carefully match two 100K 1/2 watt
resistors as closely as possible as to resistance value.Con-
nect these two matched resistors in series from test point
(14-L) to chassis ground (see Figure 13).

3. CONNECT...ground VTVM lead to junction of the two
100K resistors and the positive lead to the audio test point
(15-L).

4. ADJUST... the secondary (top) of the ratio detector
transformer T-301 for a zero voltage reading between sharp

V8 (3AL5)
,RATIO DET

1301
TOP (SEC)

BOT (PR

W (3AU6)
AUDIO IF

L106B(SOUND TAKE -OFF,
BOTTOM SLUG)

106A(4. 5 MC TRAP,
TOP SLUG)

V6 (12BY7A)
, VIDEO AMP

SYNC

positive and negative peaks. This adjustment should be very
sharp and critical.

NOTE: The primary and secondary of the ratio detector
transformer (T-301) have two tuning points; one with the
cores toward the outside of the coils and one with the
cores toward the inside of the coil. The proper position
of the cores is toward the outside of the coil.... away
from each other.

4. 5 MC TRAP ADJUSTMENT

1. Carefully tune receiver to local station and advance the
contrast control.

2. Turn the area selector switch to the fringe position.

3. Adjust tuner's local oscillator (with the fine tuning con-
trol) to bring the 4.5 Mc interference strongly into the pic-
ture.

4. ADJUST... 4,5Mc trap(L-106A)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.

1 1 0
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MOTOROLA
Circuit Chassis TS -422A

For main circuit diagram
see the next two pages.
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PRODUCTION CHANGES
TS -422A-00.1 thru A-01-2

a)

Ti)U

4
Ti)

O
U

to

0

a)

Ed

Chassis
Coding

A-00-1

A -O 1

A-01-1

A-01-2

Changes

Same as A-01 (horizontal size) change.

To improve horizontal size C-504 (56 mmf-5000V)
added between lugs Z6R and 27R.

To increase voltage at tuner R-105 (1K) changed
to L-112 (.52 microhenry choke).

To correct a tweetproblem on channel 8 in fringe
areas, T-103 (3rd IF I. video detector) changed
to 24K742987. New T-103 has L-113 (tweet choke)
between positive side of E-107 (detector crystal)
and lug #3 of T-103; C-113 (470 mmf) moved in-
side T-103.

To eliminate IF interference L-810 added between
pin /5 of V-12 (6CG7) and 35R. This change af-
fects only the "Y" version (UHF) chassis.
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NOTES:

RESCAPS numbered from left to right on printed side.

CAPACITORS  Decimal values in MF, all others
in MW unless otherwise specified.

VOLTAGE NEASORMNTS

1. Male with a VTVM from point indicated to common ground.

2. Line voila), - 117 VAC (use Isolation Transformer).

3. Antenna disconnected and Input shorted across.

4. Channel selector switch on channel which develops
least noise at detector test point

5. Contrast control at maximum counterclockwise
position.

6. All other controls In normal operating position.

7. Voltages associated with variable -control circuitry
will vary with control setting.

8. Area switch in local position.

WAVEFORMS

I. Taken with wide -band oscilloscope
2. Receiver in operating condition and showing a normal
picture.
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MOTOROLA Chassis TS -422, Models 17T27 and 17T28 Series, Continued

VHF CHANNEL
SELECTOR

FINE TUNING
IN UHF TUNING
ON UHF MODELS)
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TUNER

higEFLS
OIALT)

VHF ANT UHF ANT

BL

OLc)1S;Fpl,

P

112'
VIDEO SET TP

37L

R801

B
FUSE
RES

36L

ONOFF

VERT
HOLD

CONTRAST

CHASSIS POSITION FOR EASE OF SERVICING

After removal of the back cover and the five (5) screws
securing the chassis to the cabinet (screws located under-
neath cabinet), it should be possible to slide the chassis out
for accessibility of all service test points...without any
disconnections.
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MOTOROLA
TS -539
SERIES

CHASSIS DESCRIPTION

These receivers are 20 -tube chassis (including
two rectifier tubes) using a 21ATP4A or 24YP4
aluminized rectangular picture tube (90 degree
deflection angle) plus a germanium diode detec-
tor of the plug-in type.

The entire receiver is contained on a single ver-
tically mounted chassis. The picture tube is
mounted independently to the inside of the cabi-
net front (bezel).

A switch -type VHF tuner incorporates a caszode
type amplifier and has provision for individual
channel oscillator adjustment by means of screws
which may be reached from the front of the cab-
inet. The antenna, RF primary and RF second-
ary as well as the oscillator switch wafers are
removable for ease of servicing.

All tuners of this model are equipped with a
motor drive unit for channel selection. The
motor may be controlled by a front panel push -

CHASSIS
TS -539

button or by remote control units (remote con-
trol units are considered accessories and must
be purchased independently of the receiver).
The motor -drive unit is equipped with an electro-
mechanical indexing system giving 13 -channel
selection or any part thereof.

Chassis having a "Y" suffix contain a factory -
installed "continuous tuning" UHF tuner.

WTS-539 Same as the TS -539 except for the addition of a
pilot light.

VTS -539

TTS-539

Same as the TS -539 except for the addition of a
tone control and pilot light.

Same as the TS -539 except for the addition of a
tone control and two pilot lights. One of the
pilot lights is used for a second horizontally -
mounted dial scale located at the top center of
the cabinet.

RECEIVER MODEL BREAKDOWN CHART

Model Description
TV

Chassis

AZIC5B Consolette, blonde: masonite T TS -539
YA21C5B Consolette, blonde: masonite TTS -539Y

A21C 5M Consolette, mahogany:
masonite

TTS -539

YA21C5M Consolette, mahogany:
masonite

TTS -539y

AZ1F6W Combination, walnut: wood TTS -539
YA21F6W Combination, walnut: wood TTS -539Y

AZ IK54B Console, blonde: masonite TS 539
YA21K54B Console, blonde: masonite TS -539Y

A21K54M Console, mahogany: masonite TS -539
YA21K54M Console, mahogany: masonite TS -539Y

A21K56B Console, blonde: masonite WTS -539
YA21K56B Console, blonde: masonite WTS -539Y

A21K56M Console, mahogany: masonite WTS 539
YA21K56M Console, mahogany: masonite WTS 539Y

AZ 1K57B Console, blonde: masonite WTS -539
YA21K57B Console, blonde: masonite W TS -539Y

A21K57M Console, mahogany: masonite WTS -539
YA21K57M Console, mahogany: masonite W TS -539Y

A21K57MCH Console, champagne mahogany:
masonite

WTS -539

YA21K57MCH Console, champagne mahogany:
masonite

W TS -539Y

A2 1K58B Console, blonde- masonite WTS -539
YA21K58B Console, blonde: masonite WTS -539Y

A21K58M Console, mahogany: masonite W TS -539
YA21K58M Console, mahogany: masonite W TS - 539Y

A21K59M Console, mahogany: masonite VTS -539
YA21K59M Console, mahogany: masonite VTS -539Y

A21K59MCH Console, champagne mahogany:
masonite

VTS -539

YA21K59MCH Console, champagne mahogany:
masonite

VTS -539Y

A21K6OB Console, blonde: wood TTS-539
YA21K6OB Console, blonde: wood T TS , 539Y

A21K6OM Console, mahogany: wood T TS -539
YA21K6OM Console, mahogany: wood TTS -539Y

Model Description
TV

Chassis

A21K61MCH Console, champagne mahogany:
wood

TTS -539

Y21K611v1CH Console, champagne mahogany: TTS -539Y
All Kb7 - _
A21K61W Console, walnut: wood TTS-539

YA21K61W Console, walnut: wood TTS -539Y
A2 lK62M Console, mahogany: wood TTS -539

YA21K62M Console, mahogany: wood TTS -539Y
421K63CW Console, cherry: wood TTS -539

YA21K63CW Console, cherry: wood TTS -539Y
A21T33BG Table, grained blonde: metal TS -539

YAZIT33BG Table, grained blonde: metal TS -539Y
A21T33CH Table, charcoal: metal TS -539

YA21T33CH Table, charcoal: metal TS -539Y
A21T33MG Table, grained mahogany: metal TS -539

YA21T33MG Table, grained mahogany: metal TS -539Y
A21T35B Table, blonde: masonite TS -539

YAZIT35B Table, blonde: masonite TS -539Y
A21T35M Table, mahogany: masonite TS -539

YA21T35M Table, mahogany: masonite TS -539Y
A21T36B Table, blonde: masonite WTS-539

YA21T36B Table, blonde: masonite WTS -539Y
AZIT36M Table, mahogany: masonite WTS -539

YA21T36M Table, mahogany: masonite WTS -539Y
A24K I4B Console, blonde: masonite V TS -539

YA24K14B Console, blonde: masonite VTS -539Y
A24K14M Console, mahogany: masonite VTS -539

YA24K14M Console, mahogany: masonite VTS -539Y
A24K15M Console, mahogany: wood VTS -539

YA24K 15M Console, mahogany: wood VTS -539Y
A24K15MCH Console, champagne mahogany:

wood
VTS -539

YAZ4K15MCH Console, champagne mahogany:
wood

VTS -539Y

A24T6B Table, blonde: masonite VTS-539
YA24T6B Table, blonde: masonite VTS-539Y

A24T6M Table, mahogany: masonite VTS -539
YA24T6M Table, mahogany: masonite VTS-539Y

The service material on these sets is continued on the next 19 pages. The order
of presentation is as follows: important adjustments, IF and mixer alignment,
operation of automatic tuning system and trouble shooting, circuit diagrams,
production changes, remote control, and waveshapes. This factory -released
material Will enable you to service this group of Motorola sets.
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MOTOROLA Chassis TS -539, Important Adjustments (Continued)
REMOVING THE BACK COVER

On metal cabinets, the back cover is held in place by
means of metal friction clamps arranged around the edges
of the cover and one self -tapping screw located between the
serial number and the power cord connections. After re-
moval of the screw, the cover may be carefully pried off by

means of a screwdriver.

On rnasonite cabinets, the back cover is held in place by
means of screws around the edge of the cover.

DEFLECTION YOKE ADJUSTMENT

If the deflection yoke shifts, the picture will be tilted.
To correct, loosen the clamp at the rear of the deflection
yoke holding the rubber wedge against the yoke. Push the

yoke as far forward as possible, then rotate until the pic-
ture is straight. Loosen rubber wedge clamp and push rub-
ber wedge tight against rear of yoke. Release wedge clamp.

RASTER CORRECTOR MAGNETS

Raster corrector (pin -cushion) magnets, when used will
be found on either side of the deflection yoke to straighten
the sides of the raster. They are correctly set at the fac-
tory but if moved in shipping, or if the yoke has been re-
placed, they may require readjustment. Adjust in the fol-
lowing manner:

1. Reduce raster size so that its sides are just visible.
2. Loosen screws holding magnet mountings.
3. Move corrector magnets forward or backward so that
raster sides are straight.
4. Tighten screws holding magnet mountings.

HORIZONTAL OSCILLATOR ADJUSTMENT

The HORIZONTAL HOLD control should have a sync
range of approximately 30 degrees. If the control is too
critical, adjust HORIZONTAL OSCILLATOR COIL as fol-
lows:

1. Set all controls for a normal picture.

2. Short HORIZ AFC to ground with a piece of wire at pin
#4 of the SERVICE TEST RECEPTACLE.

3. Connect a .1 mfd 400 volt capacitor across L-501 (HORIZ
OSC COIL) by using pins #2 and #3 of the SERVICE TEST
RECEPTACLE.

FUSE E-501

INDEXING
PUSH RODS\

HORIZ SIZE.

SERVICESERVICE TEST
RECEPTACLE

HORIZ 134-i
COIL

AGC

REMOTE

CONTROL

RECEPTACLE

VERT SIZE

HORIZ OSC
ADJ

VERT LIN

AC LINE/%,
INTERLOCK

YOKE PLUG

BOTTOM PAN

4. Adjust HORIZONTAL HOLD control (front panel) to the
point where the picture almost remains stationary.,, as far
as the horizontal sync is concerned.
5. Remove the I mfd capacitor shunting the HORIZ OSC
COIL and without turning the horizontal hold control, adjust
the HORIZONTAL OSCILLATOR COIL to the center of the
range in which the picture almost remains in sync hori-
zontally. (Use opening located between VERT SIZE and
VERT LIN control shafts to reach the coil's screw.)
6. Remove the wire shorting HORIZ AFC to ground and ad-
just HORIZONTAL HOLD control (front panel) so that no
fold -over appears on either side of the raster.

!.F111111111111111111M911111111111r

FIGURE 4. REAR VIEW OF CHASSIS
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MOTOROLA Chassis TS -539, Alignment Information (Continued)
IF AND MIXER ALIGNMENT

Variac: To set line voltage to required value of 117 volts.

Keep the marker generator output low at all times to pre-
vent marker from distorting the response curve.

Equipment Required and Notes

Sweep Generator: 18 to 220 Mc, 12 Mc sweep width, linear
output and capable of .1 volt output.

Accurately calibrated, adjustable marker generator and/or
AM signal generator.
Cathode Ray Oscilloscope: preferably with calibrated atten-

uator.
REQUIRED PRELI

1. REMOVE...the yoke plug to eliminate RF interference.
Connect an 1800 ohm resistor (40 watts or more) from chas-
sis ground to Z50 volt bus to normalize the voltages. (Use
pins #3 and #5 of SERVICE TEST RECEPTACLE.)

2. APPLY... minus 6 volts to IF AGC by connecting a 6 -
volt battery between pin #1 (IF AGC bus) of the SERVICE
TEST RECEPTACLE and ground. Positive side of battery
goes to ground (see illustration).

3. DISABLE TUNER OSCILLATOR...by grounding pin #9
of V -Z (6U8), and turn channel selector to channel # 13.

4. TUNE...the sweep generator center frequency to44 Mc
with a sweep width of 10 Mc, and do not change these set-
tings. Adjust generator output below point of receiver lim-
iting (approximately 3 volts peak -to -peak at the detector

Some coils resonate at two settings of the core... follow the
core setting instructions for each coil as given in the pro-
cedure,

MINARY STEPS

load). Maintain 1 to 3 volts peak -to -peak at the input to the
oscilloscope.

5. ADJUST...the receiver's contrast control to minimum
(fully counterclockwise).

6. CONNECT...a .001 to .005 mf capacitor in series with
the generator lead, and connect generator as given in the
procedure.

7. REMOVE...the receiver's antenna and short out ter-
minals, if required, to remove transmitted signals.

8. CONNECT THE OSCILLOSCOPE... with a 47K ohm re-
sistor in series with the input lead, to the VIDEO DETEC-
TOR TEST RECEPTACLE. This location does not change
for the entire IF and mixer alignment.

PROCEDURE

With the sweep generator connected to the IF TEST RE-
CEPTACLE and the oscilloscope at the VIDEO DETECTOR
TEST RECEPTACLE.

1. DETUNE...the mixer transformer primary (T-1) lo-
cated on the tuner chassis so that it is tuned out of the IF
response curve bandpass. The core of this coil should be
turned into the tuner (clockwise rotation from tube side of
chassis), being careful not to turn the core to the extent of
disengagement from the coil. Failure to position the core
in this manner will upset the coupling and make alignment
difficult, if not impossible.

2. ADJUST...the 1st IF transformer (T-102) to position
the 42.25 Mc marker (set marker with marker generator)
as shown in curve #3. The core must be tuned as far from
chassis metal as possible (maximum clockwise position as
viewed from the tube side of the chassis).

3. ADJUST...the 2nd IF transformer (T-103) to position
the 45.75 Mc marker as shown in curve #3. The core must
be tuned as far from the chassis metal as possible (maxi-
mum clockwise position as viewed from the tube side of the
chassis).

4. ADJUST...the 3rd IF transformer (T-104) to shape the
center of the curve for best symmetry and least tilt. The
core must be tuned as far from the chassis metal as pos-
sible (maximum clockwise position as viewed from the tube
side of the chassis).

5. MOVE...the sweep generator from the IF TEST RE-
CEPTACLE and connect it to the MIXER TEST RECEP-
TACLE located on the tuner (see illustration).

6. ADJUST...the trimmer capacitor (C-101), mixer trans-
former secondary (T-101) and the bandwidth coil (L -101A
bottom) to get the response curve and marker positions as

SOUND ALIG

This alignment is made by injecting an accurate 4.5 Mc
signal into the VIDEO DETECTOR TEST RECEPTACLE
(see IF alignment drawing or top view of chassis for loca-
tion). A second practical method is the use of a station
transmission. The latter method will produce an accurate

shown in curve #2. It may be helpful to tune trimmer ca-
pacitor (C-101) near 42.25 Mc, the bandwidth coil (L -101A)
to 45.75 Mc and mixer secondary (T-101) to the valley for
"jack" action.

CORRECT CORE POSITIONS (for step #6)

a. The core of the mixer secondary transformer must
be tuned as close as possible to chassis metal (maxi-
mum counterclockwise rotation position as viewed from
the tube side of the chassis),

b. The core of the bandwidth coil must be tuned as far
as possible from chassis metal (maximum counterclock-
wise position...as viewed from the PARTS SIDE of the
chassis). REMEMBER: The core cannot be tuned from
the tube side of the chassis without turning the trap coil
slug unless a special alignment tool is used.

7. ADJUST...the 41.4 Mc trap (L-IO2) for the trap dip
shown in curve #1. The core of the trap must be tuned as
far as possible from chassis metal (maximum clockwise po-
sition as viewed from the tube side of the chassis).

8. ADJUST...the 47.25 Mc trap (L -101B) for the trap dip
shown in curve #1. The core of the trap must be tuned as
close as possible to chassis metal. (Maximum counterclock-
wise position as viewed from the tube side of the chassis.)

NOTE: To see the trap response clearly, it may be
necessary to either increase the generator output ap-
preciably, or remove the IF bias momentarily.

9. ADJUST...mixer transformer primary (T-1) into the
center of the IF response, so as to place the markers as
shown in curve #1. Add tilt (shown on curve) with this adr
justment.

NMENT

4.5 Mc signal at the output of the video detector.
The station signal method is given in the following pro-

cedure, however, the procedure would be the same whether
the test signal originates from a station or from a genera-
tor.

PREPARATION AND TEST EQUIPMENT CONNECTIONS

1, Connect positive lead of VTVM from positive terminal
of the 3 mfd electrolytic capacitor (C-311)...this is also
pin 5 of V -I0 (ratio detector), Connect negative meter lead
to chassis ground.

2. Set contrast control at maximum (fully clockwise).
3. Remove oscilloscope used in IF alignment.
4. Remove short on tuner oscillator.
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MOTOROLA Chassis TS -539, Alignment Information, .Continued

PROCEDURE
S. Tune in a station-or--connect a 4.5 Mc crystal -con-
trolled generator to the VIDEO DETECTOR TEST RECEP-
TACLE in series with a 3300 ohm resistor.

d. Adjust signal generator to maintain 5 to 10 volts at the
VTVM--or--keep station signal as near this value as pos-
sible.

7. ADJUST...the audio take -off coil (L-302), interstage
coil (L-303) and the primary of the ratio detector (T-301...
tuned from the parts side of the chassis) for a maximum
reading on the VTVM.

4.5 MC TRAP

1. Carefully tune receiver to local station and advance con-
trast control.

Z. Adjust local oscillator (with fine tuning control) to bring
the 4.5 Mc interference strongly into the picture.

42.5 MC

41.4 MC
TRAP

20%

42.73 MC

HORIZ COIL

NOT MORE

THAN 10%
VALLEY

CURVE II

CURVE n

CURVE 03

13+4

42-9/91e.

IF AGC A6,4

6 VOLT SERVICE

+IBAllERY
RECEPT

REAR OF

CHASSIS

t
ILT 50s

45.75 MC

47.5 MC
TRAP

HORIZ AFC

HI VOLTAGE
CAGE

TRAP

MO OHM
13 WATT OR MORE

REMOVE YORE PLUG

DEN CONNECT HMO OHM
RESISTOR AS SHOWN.

8. MOVE...the VTVM to the junction of R-310 (33K) and
C-314 (.001 feed-thru). Other meter lead goes to ground.

9. ADJUST...the secondary of the ratio detector (T-301...
tuned from tube side of chassis) for zero reading on the
VTVM.

NOTE: The primary and secondary of the ratio detector
transformer (T-301) have two tuning points; one with cores
toward the outside of the coils and one with the cores toward
the inside of the coil. The proper position of cores should
be toward the outside of the coil.

ADJUSTMENT

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.

UHF TUBER

BANDWIDTH
'TRAP - 41.3 47.25 TRAP
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FIGURE 5. IF AND SOUND ALIGNMENT DETAIL

Ar

)
JIM

FINETUNING

.... 6 UHF

......

STATION

SELECTOR

VOLUME

CONTRAST

SWEEP

AND

MARKER

GENERATOR

1 0

BRIGHTNESS

®HOLD

HOMINOID

IM1

SCOPE

SYNC

OSCILLOSCOPE

118



VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

MOTOROLA Chassis TS -539, Automatic Tuning System (Continued)

AUTOMATIC TUNING SYSTEM

(GENERAL INFORMATION)

A completely motorized and fully automatic VHF tuning
system is used in this series of TV receivers. The tuner
may be pre-set to stop on any channel number...or to by -

MOTOR S

The tuner is powered by a fractional horsepower, 110 volt
shaded -pole motor, coupled through a 3200 to 12 RPM step-
down gear box, utilizing nylon and metal gears. When not
energized, the driving motor must be out of gear with the
tuner driving mechanism, so the tuner may be manually op-
erated by the front panel CHANNEL SELECTOR knob when
desired. Due to the large reduction ratio of the gears uti-
lized between the driving motor and the tuner, it would be
very difficult to turn the tuner by hand, if the motor were
permanently geared to the tuner. The disengagement is ac-
complished by mechanically floating the armature (rotor) of
the motor, partially out of the motor field coil. Since the
rotor shaft is toothed to act as the first pinion of the gear
train, this automatically disengages the rotor shaft from the
gear box. The rotor is held disengaged from the gear box,
and partially out of the motor field coil by means of three
nickel -silver arms. These arms also perform the function
of switch contact segments.

METHOD OF

Indexing of the tuner is accomplished by an index wheel
attached to the rear drive shaft (channel selector shaft) of
the tuner. This wheel has thirteen extensible fingers (cams)
around its periphery. The fingers are designed to make
physical contact with a "break" type switch connected in
series with the motor and motor -lock contacts described in
the preceding paragraph. Thus, as the tuner and rear wheel

CHANNEL
SELECTnr/

SHAFT

SHAFT EXPANS ION

SCREW (SECURES

INDEX WHEEL TO

TUNER SHAFT)

MOUNTING
BRACKET

at A

INDEX WHEEL

WITH 13 INDEX
CAMS

pass any channel number within the VHF band. The tuner
is controlled by a front panel CHANNEL SELECTOR push-
button which energizes the motor.

YSTEM

When the motor is energized, the magnetic attraction of
the field coil pulls the rotor into the center of the motor
frame. This performs the function of engaging the rotor
pinion with the remainder of the gear train to drive the tun-
er. When the rotor is pulled into the motor frame, the
contact arms are pulled into position to close the three
switch sections. The individual contact segments of the
armature (rotor) controlled switch perform the following
operations: one set of contacts removes the receiver's
sound bygrounding the control grid of the audio output tube;
the second set of contacts removes the receiver's raster by
feeding a portion of B+ to the cathode of the picture tube,
blanking it out...the third set of contacts shorts across the
front panel channel selector pushbutton, so that release of
the button will not stop the motorized tuning action. Once
the tuner motor is energized by the front panel pushbutton
or remote control unit, the tuner will continue changing
channels until stopped by the channel indexing mechanism
described in the following paragraphs.

INDEXING

are turned through the channels of the VHF band, any pro-
jecting finger of the rear wheel will stop the tuner by open-
ing the cam -switch and breaking the motor circuit. A strong
detent on each channel eliminates problems of motor drift
or drag as the mechanism ages.

The tripping cams of the index wheel are positioned for

SCREW CAM SWITCH MOUNTING
VI AND ADJUSTMENT SCREWS

DRIVING
MOTOR

MOTOR MOTOR ARMATURE

GEAR BOX
/ POSITION)

/(IN DISENGAGED

-t \ PR ING CONTACT

(3)

13 ARM CAM
SPRING SWITCH

CAM SWITCH
MOUNTING

BRACKET

CAM
SWITCH
RIDER

E802

SHAFT SWITCH
ROTOR

CONTROLLED

CONTACTS

1 RETURN SPRINGS

FOR "SET' AND
"CANCEL" PUSH
RODS.

OPENING FOR

4 "NOTCH" -"SET' & "CANCEL"
DRIVING CLUTCH PUSHRODS

FIGURE 10. BREAK -APART VIEW OF TUNER AND MOTOR (Index wheel,
ca switch and drive wheel are visible).
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MOTOROLA Chassis TS -539, Automatic Tuning System, Continued

striking or passing the cam -switch -rider by means of two
push rods extending the length of the chassis and projecting
out the chassis rear. The push rods are accessible after
the cabinet back cover is removed. The "set" push rod
places the cam in the correct position to trip the cam -switch
and "break" the motor circuit on any or all thirteen tuner
positions. The "cancel" push rod moves the cams (any or
all of the thirteen cams) to such position that they can-
not strike the cam switch.

NOTE: Should the condition ever occur in which all the
index cams are set for "bypassing"- the tuner will run con-
tinuously until power is removed from the receiver. A sim-

CORRUGATED DETENT WASHER

OF AUTOMATIC FINE

TUNING MECHANISM

UHF DRIVE WHEEL

"C" WASHER (UHF MODELS ONLY)

"C" WASHER

CHANNEL
FINE TUNING
SHAFT

SHAFT

UHF DIAL
DRIVE SHAFT

(UHF MODELS ONLY)

UHF DRIVE

BELT TENS ION

ARM & ROLLERS

SPEED CLIP

UHF DRIVE

WHEEL

(DRIVEN)

TAKE-UP
WASHERS

ilar action would occur if the cam switch were bent in such
manner that the cams could not make physical contact with
the cam -switch. THE ONLY SAFE METHOD OF STOPPING
A TUNER IN THIS CONDITION IS TO REMOVE THE LINE
CORD OR TURN THE SET "OFF" WITH THE PUSHBUTTON.
ANY OTHER MEANS CAN DAMAGE THE MOTOR OR THE
INDEXING MECHANISM.

The thirteen cams correspond to twelve VHF stationer
and one position for UHF. Thus, by the cam settings, the
tuner will automatically atop or bypass any of the thirteen
tuner positions.

GEAR TENSION
SCREWS (3)

(NOT ADJUSTABLE)
FIGURE 11. FINE TUNING RE -SET AND UHF DRIVE SYSTEM

VHF TUNER

FINE TUNING
DISENGAGEMENT

LEVER

FINE TUNING
DRIVE WHEEL

(RUBBER)

SEMI CIRCULAR
DRIVE PLATE

"HAIR -PIN" RESET
SPRING

MAIN
MOUNTING
BRACKET

(ALL MODELS)

UNIT MOUNTING
SCREW (2 USED)

FAST/SLOW

MECHANISM OF
UHF TUNER

120



VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

MOTOROLA Chassis TS -539, Automatic Tuning System,
FINE TUNING MECHANISM

The fine tuner capacitor is driven by means of a rubber
drive wheel and semi -circular drive plate. When the tuner
is switched from channel to channel, a corrugated, detent
washer forces the drive wheel away from the plate, effec-
tively disengaging the drive wheel from the fine tuner. The
fine tuning capacitor is then returned to the center of its
range by the action of a "hair -pin" spring. This system
provides the greatest versatility since it allows complete
manual control of fine tuning on every channel for purposes

FINE TUNER ACTION DU

When the receiver is turned to the UHF position(channel
# I position of the VHF tuner), the fine tuner is automatically
set to its center position by disengagement of the fine tuner

UHF TUNING N

The UHF tuner is a continuous tuning type (as are most
conventional UHF tuners) and, therefore, cannot be indexed
in any manner. Once the motorized VHF tuner has been
switched to the UHF position (channel #1). all UHF tuning
must be made manually. During UHF operation, the VHF
fine tuner knob becomes the main tuning control for UHF.

When the receiver is located in an area in which there
is but one UHF station, the UHF tuning may be made auto-
matic by pre-setting the UHF tuner exactly on the station
and then refraining from changing the position of the UHF

Continued

of interference elimination...but retains the desired feature
of automatic fine tuning re -set when switching channels.
The latter action would be especially important in the case
of remote control operation. Of course, the tuner align-
ment must be correct, on each channel, for satisfactory op-
eration with the fine tuner in its center position. However,
with the provision for front panel, individual channel, os-
cillator screw adjustments, the mutter is a simple problem
of initial installation procedure.

RING UHF OPERATION

shaft and action of the re -set spring, with the same action
as when switching any channel.

OT AUTOMATIC

tuning (fine tuning) knob. Thus, the UHF tuner will remain
tuned to the individual station and when the VHF tuner is
switched to the UHF position...will automatically be re-
ceived. This is quite feasible since it should be unnecessary
to change the fine tuning setting during normal station re-
ception.

NOTE: Keep in mind that the UHF tuner is never dis-
engaged from the fine tuner shaft and when the fine tuning
shaft is rotated, the UHF tuner will re -tuned.

SETTING THE CAM SWITCH FOR AUTOMATIC STATION STOPPING

The indexing wheel, located on the rear of the tuner, is
provided with thirteen index cams (twelve channels plus UHF
position). The indexing cam can be raised or lowered by the
"set" and "cancel" push rods which extend out the rear of
the chassis.

The index cams actuate a cam -switch -rider which, in
turn, operates the cam -switch. The cam -switch opens the
motor circuit, stopping the tuner at the "set" or indexed
channels.

The cam -switch is normally in the closed position...

when not being contacted by one of the index cams. When
an index cam is holding the cam -switch open, the motor cir-
cuit is open. The motor must be energized by the front
panel station selector pushbutton after stopping on a chan-
nel.

The adjustment of the cam -switch -rider against the
slanted face of the index cam must be carefully made. If
the adjustment is incorrect, single channel operation will
result, the tuner will stop out of detent, or the shaft switch
will chatter and burn the contacts.

CAM SWITCH ADJUSTMENTS

The cam -switch is attached to the motor mounting
bracket by means of three screws (see illustration). Turn-
ing the three screws as a unit, moves the cam switch and
its rider towards or away from the center axis of the index
wheel. Tightening one of the outer screws while loosening
the other outer screw, will effectively rotate the cam -
switch and cam -switch -rider around the periphery of the
index wheel.

PROCEDURE

1. Turn the tuner to a channelnumber that is "set" for sta-
tion stopping. Make sure tuner is in the detent position.

Z. Adjust the cam switch positioning screws so cam -switch -
rider opens the switch near enough to the detent position so
that the "homing" effect of the detent will carry the tuner
switch into full detent. This will be on the face of the index
cam that is turning into the cam -switch -rider. (See illus-
tration for position.)

3. Make certain that the cam -switch position is such that
the cam -switch -rider strikes the center of the index cam..
as far as the sides of the cam are concerned.

CAM SWITCH MOUNTING
& ADJUSTMENT SCREWS

INDEX WHEEL

FROM TUNER SIDE

CENTER DIAL SCALE DRIVE WHEEL
(DIAL NOT ON ALL MODELS)

FIGURE 12. CAM SWITCH ADJUSTKENT
(part of indexing system)

REPAIR AND REPLACEMENT OF THE AUTOMATIC TUNING SYSTEM

The VHF tuner is mounted to the main chassis, as well
as to a bracket which, in turn, mounts to the main chassis.
The motor drive unit is independently mounted to the tuner
bracket.

CAM

SWITCH

RIDER

The VHF tuner may be individually removed from the
main chassis without removing any of the associated mech-
anism. However, it may be necessary to remove the chas-
sis from the "pan" and the bezel, While it may appear that

121



VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

MOTOROLA Chassis TS -539, Automatic Tuning System, Continued

the driving motor and VHF tuner are inseparable, this is
not the case. The indexing wheel, which is located at the
rear of the tuner, is essentially part of the tuner, and is
held to the end of the channel selector shaft by means of a
screw and expansion of the shaft. Tightening of the screw
expands the shaft (shaft is longitudinally split) and secures
the index wheel.

PROCEDURE TO REM

1. Remove the chassis from the bezel and pan. This in-
volves two brackets (chassis -to -bezel -brace and chassis -to-
pan brace) and three bolts (two underneath pan and one at
front of tuner near channel selector shaft.

2. If VHF tuner is being replaced...remove all wire con-
nections to the tuner (code wires in some manner, so they
may easily be replaced).

3. Remove push -rod retaining bracket (held by screw #11).
Remove sponge rubber push -rod support pad and carefully
remove push -rods out of slot.

4. Remove the four hex head screws securing VHF tuner to
top edge of chassis (screws 1, 2, 3 and 4). Top end of chas-
sis is end having high voltage cage (some of these screws
may require the use of a curved or open end wrench. If
wrench isnot available... loosen chassis from pan and bezel
as required).

5. Remove two hexhead screws at front end of tuner, hold-
ing tuner to bracket (screws 5 and 6). These screws lie in
a vertical direction with the heads downward...when the
high voltage cage is toward the top.

TUNER COVER

SCREWS

6

MAIN TUNER

MOUNTING
BRACKETS,.

The index wheel is not secured to the driving motor: a
driving clutch containing four notches (indentations) fits the
provided projections of the index wheel for power trans-
mission. When the VHF tuner is removed from the chassis,
the index wheel remains with the tuner, while the driving
clutch remains with the motor. (See illustration of motor/
tuner breakdown, Figure 10).

OVE THE VHF TUNER

6, Remove hex head screw from rear of tuner, holding
tuner to bracket (screw 7). This screw is located near the
antenna input of the tuner.

If the receiver is equipped with a UHF tuner, proceed
as follows:

7. Remove the dial cord driving the UHF dial scale.

8. Loosen hex head screw securing tension arm of the
toothed drive belt... to relieve tension of drive belt (this
screw is located approximately midway between the VHF
and UHF tuner shafts).

9. Remove toothed drive belt from UHF tuner shaft wheel
(belt will walk off edge of wheel).

10. Remove VHF tuner by carefully moving tuner forward
until indexing wheel, at rear of tuner, is out of the cam
switch. This must be done carefully so as not to damage
the switch or impair its spring action. As tuner is moved
forward, the indexing wheel will disengage from the driving
clutch. When tuner is clear, remove tuner completely.

7 RUBBER PUSH ROD
SUPPORT PAD

FIGURE 13. PORTION OF CHASSIS SHOWING TUNER MOUNTING

TO REPLACE CENTER (TOP) DIAL SCALE DRIVE BELT
(Center dial scale not on all models)

1. Remove push -rod retaining bracket (held by screw 11).
Remove sponge rubber push -rod support pad and carefully
remove push -rods out of slot.

2. Remove the four hex head screws securing VHF tuner
to top edge of chassis (screws 1, 2, 3 and 4). Top end of
chassis is end having high voltage cage.

3. Remove two hex head screws at front end of tuner hold-
ing tuner to bracket (screws 5 and 6). These screws lie in
a vertical direction with the heads downward.

NOTE: Some screws may require use of a curved
wrench. If not available, loosen Chassis from pan and bezel
when necessary.

4. Remove hexhead screw from rear of tuner holding tuner
to bracket (screw 7), This screw is located near the an-
tenna input of the tuner.

5. Carefully move VHF tuner forward to the extent that the
new drive belt can be looped around the rear indexing wheel
(between index wheel and tuner). It should be possible to
move the VHF tuner the required amount, even if the re-
quired amount, even if the receiver contains a UHF tuner.

6. Pull the toothed belt up and thread around pulleys. Re-
move "C" washer holding center dial scale, lift dial scale
and place drive belt in proper position. Replace center dial
and "C" washer.
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7. Replace VHF tuner into chassis and secure all screws.

8. Set VHF tuner to a known channel number.

9. Set center dial scale to the corresponding number: may
be set by shifting paper scale or position of toothed belt.

TO REPLACE INDEXING WHEEL

1. Loosen VHF tuner by following steps #1 to #4 of the pre-
ceding section, "To Replace Center Dial Scale".

2. Shift position of VHF tuner to side of chassis so screw
securing indexing wheel to channel selector shaft is visible.
Completely remove screw. Indexing wheel will now pull off
of the shaft.
3. Replacement index wheel will fit channel selector shaft
in two positions... only one of these positions is correct. If

TO REPLACE SPRING OR C

It is recommended that the index wheel, spring and cams
be replaced as a unit rather than an attempt made at re-
placing the individual parts. This is due to the fact that any
force applied to the spring may distort it to the extent of
erratic operation of the indexing wheel when replaced in the
tuner. However, the following method of replacing the
spring is given to cover the possibility of the parts being
available... but not the wheel as a complete unit.

1. After removing indexing wheel as given in steps #1 and
#2 of the preceding section "To Replace Indexing Wheel",
continue with the following steps.

the index wheel is replaced in the incorrect position, the
dial scale knob will read incorrectlyand the cam switch will
require severe re -positioning to have the tuner stop in the
detent position at all. The correct position of the index
wheel may be determined by observing the areas between
the cams and around the periphery of the wheel and finding
two "notch" marks. The wheel must be replaced on the
shaft so that these two notches are on the same side of the
shaft as the knob -flat at the front end of the tuner.

AMS OF INDEXING WHEEL

2. Remove thirteen -arm spring by prying off with a screw-
driver. (Spring is staked to drive wheel. File or sand-
paper rough spots on index wheel for easy replacement of
new spring.)

3. Replace defective or broken cams. (See photo of index
wheel.)

4. Place new spring in proper position, and stake to index
wheel. (Staking may be done by use of a cold chisel, screw-
driver, or indentations made with a nail).

TO REPLACE CAM SWITCH

It is sometimes possible to remove the cam switch and
its mounting bracket from the chassis without removing the
VHF tuner. This will depend on the model being worked on
and the dexterity of the operator. Such removal and replace-
ment is somewhat of a delicate operation since the switch

may be bent or other parts of the tuner damaged. The
safest method would be to free the VHF tuner first.

To remove cam switch without removing tuner

1. Remove the three screws used for securing and adjust-
ing cam switch bracket.

2. Tilt the bracket and switch sideways and carefully re-
move from chassis.

3. Replace new switch and bracket by inserting in required
position and then placing in correct position.

4. Start the three securing and adjusting screws and then
adjust the cam switch according to instructions given in

appropriate section.

Removal of tuner and cam switch

1. Loosen VHF tuner by following steps 1 through 3 of the
section titled, "To Replace Center Dial Scale".

2. Carefullymove VHF tuner forward to the extent that the
indexingwheel is completely out of the cam switch. It should
be possible to move VHF tuner to this extent even if the re-
ceiver is equipped for UHF, and has a UHF tuner attached
by a dial cord and drive belt.

3. Remove screw holding cam switch bracket to the motor
bracket.

4. Replace cam switch. If required, use screws from
original unit.

5. Adjust cam switch using instructions given in ADJUST-
ING THE CAM SWITCH section.

TO REPLACE PUSH ROD RETURN SPRING AND/OR SET AND CANCEL PUSH RODS

The push rod return springs, located between the index
wheel and the motor gear box on the parts side off the TV
chassis, keep the push rods from hitting into the cams of
the index wheel. If these springs are broken or their tension
impaired, they must be replaced. These springs are riveted
to the bracket located between the indexing wheel and the
motor gear box. In some cases, it is possible to drill or
punch out the rivet and replace the new spring by means of
a nut and bolt. This method needs no explanation. On the
other hand, you may prefer to replace the bracket and
spring as a unit. The following procedure gives this meth-
od.

1. Loosen VHF tuner by following steps 1 through 3 of the
section titled "To Replace Center Dial Scale".

Z. Carefully move VHF tuner forward to the extent that the
indexing wheel is completely out of the cam switch. It should
be possible to move VHF tuner to this extent even if the re-
ceiver contains a UHF tuner.

3. Remove screw holding retaining bracket for the "set"
and "cancel.' push rods (screw #1).( This screw is located
on the parts side of the chassis, approximately at the center
of the motor gear box).
4. REPLACE PUSH RODS IF REQUIRED.

5. Bend bracket holding .25 mfd capacitor, so screw under

terminal may be reached. Remove hex screws.
6. Remove hex head screw (#8) located at top of chassis
(end of chassis containing high voltage cage), and holding
bracket which contains the push rod return spring.

7. Remove hex head screw holding spring retaining bracket
to tuner mounting bracket (screw #12). (This screw is lo-
cated at the rear of the tuner, near the gear box.) It will
be necessary to use a curved wrench for screw removal.
If such wrench is not available, it may be necessary to re-
move remaining screws holding tuner bracket to main chas-
sis, shift entire mechanism out from chassis and then re-
move the screw.

8. The motor and motor mounting bracket should now be
released from the chassis: swing this unit out from the
chassis to the extent allowed by the wiring, and remove the
four Phillips head screws securing the motor to the motor
mounting bracket.

9. Remove the cam switch from the original motor mount-
ing bracket (one mounting screw), and mount the cam switch
to the new motor mounting bracket.

10. Re -mount the motor to the new motor mounting bracket
using the four Phillips head screws.

11. Re -mount the motor mounting bracket into the chassis.
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TO REPLACE MOTOR DRIVING UNIT AND THREE SECTION RELAY

The motordiriving unit and the three section relay driven
by the motor rotor should be replaced as a single item.
This is because the relay section is more or less matched
to the motor unit to provide the proper tension to pull the
rotor out of the motor field when the power is removed and
also to have the proper tension to allow movement of the
rotor into the motor when Power is applied.

I. Remove the four hex head screws securing the VHF
tuner to top edge of chassis (screws 1, 2, 3 and 4). Top
end of chassis is end having the high voltage cage.

Z. Remove the two hex head screws at front end of tuner
holding tuner to bracket (screws 5 and 6). These screws
lie in a vertical direction with the heads downward.

3. Remove hexhead screw from rear of tuner holding tuner
to bracket (screw 7). This screw is located near the antenna
input of the tuner.

REPLACING THE FAST/SLOW

The UHF fast/slow tuning mechanism is secured to the
main bracket mounting the VHF and UHF tuners by means of
two hex screws. The mechanism drives the UHF tuner by
means of adrift pin in the end of the UHF tuning shaft. Since

4. Carefully move the VHF tuner forward to the extent that
the indexing wheel is completely out of the cam switch. It
should be possible to move the VHF tuner to this extent even
if the receiver contains a UHF tuner.

5. Make a drawing of the wire connections from the relay
contacts and the motor terminals so they may easily be re-
placed. Unsolder all wire connections to the relay and
motor.

6. Remove the four Phillips head screws securing motor to
bracket (work from tuner side of bracket) and remove motor
and triple relay as a unit.

7. Replace motor and relay unit into proper position. Re-
place Philips head screws.

8. Replace wiring.

9. Check operation and make any required adjustments.

UHF TUNING MECHANISM

the slots of the fast/slow mechanism used to engage the pin
of the UHF shaft are open, it is possible to remove the fast/
slow mechanism without removing the pin from the UHF
shaft.

PROCEDURE

1. Remove chassis from cabinet and/or from bezel and pan.

2. Pry off the speed clip holding the UHF drive wheel to
the shaft.

3. Carefully force the wheel off the end of the shaft. Allow
drive to remain free in chassis. Remove the two drive
washers, noting the manner in which they were on the shaft.

4. Remove the two hex screws holding the mechanism to the
mounting bracket. (One screw may require the use of a
curved wrench or long-nose'pliers to remove.)

5. Place new mechanism in position and secure with two

hex screws.

6. Pry off speed clip holding UHF drive wheel to shaft, keep
the two drive washers on the shaft.

7. Loop toothed drive belt around drive wheel and push
wheel back onto shaft.

8. Replace speed clip.

NOTE: If just the drive wheel or drive washers are being
replaced, use the appropriate parts of the foregoing pro-
cedure.

TO REMOVE AND/OR REPLACE UHF TUNER

After ,the chassis has been removed from the cabinet and
separated from the bezel (holds picture tube) and the bottom

PROCED

1. Remove chassis from receiver...refer to chassis re-
moval instructions in SERVICE NOTES. If receiver is
equipped with a center dial scale, refer to specific instruc-
tions concerning this model.

2. Remove the UHF dial cord.

3. Unsolder the B+ lead (red) at the feed-thru capacitor of
the UHF tuner. Unsolder the filament lead (brown) at the
feed-thru capacitor of the UHF tuner. Unplug the shielded
UHF output cable from the VHF tuner.

4. Remove hex screw at rear end of UHF tuner, holding
tuner to main bracket (located between UHF tuner and high
voltage cage). This screw will require the use of an open
end wrench.

TO REPLACE

1. Insert drive pin of shaft into slot of fast/slow mech-
anism, push tuner forward until tube end clears mounting
bracket. Correctly position tuner and replace the three (3)
mounting hex screws. Tighten fast/slow mechanism if it
has been loosened.

"pan", the UHF tuner may be independently removed from
the main TV chassis.

URE

5. Remove hex screw at rear end of UHF tuner, holding
tuner to main bracket (located almost directly across from
the Service Test Receptacle).

6. Remove hex screw on tube side of tuners, holding UHF
tuner to main bracket (this screw is located near the 3900
ohm B+ resistor).

7. Remove the UHF tuner by dropping the tube end out of
the bracket and then sliding tuner towards rear of TV chas-
sis until drive shaft pin releases from the fast/slow driving
mechanism at the front. Turning the drive shaft so the pin
lies in a. vertical direction may aid removal. If additional
movement is required, the fast/slow mechanism may be
loosened from the bracket by the two (2) hex screws.

UHF TUNER

2. Resolder filament and B+ leads and replace shielded
output cable.

3. Replace dial cord. Refer to SERVICE NOTES section
for illustration of dial cord replacement.
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ANALYZING AUTOMATIC TUNER DEFECTS

The automatic tuning system is of such simple and
straightforward nature that trouble encountered in the unit
can usually be analyzed by examination of the following op-
erational facts:

1. When the tuner -driving motor is not energized, the
motor armature is held disengaged from the driving gear
box and partially out of the motor field coil by means of
three spring arms. When the motor is not energized, it
should be possible to easily turn the tuner manually... with
no more drag than that of a conventional tuner.

2. The front panel station selector pushbutton is in series
with the motor and the 110 volt line and merely initiates
station selection of the tuner by energizing the motor.

3. When the motor is energized, the motor armature(rotor)
is pulled into the motor field coil and mechanically engaged
with the gear box.

4. When the motor armature is pulled into the motor field
coil, the triple contacts (which are mechanically attached
to the rotor) are pulled into the "closed" position. One of
the outer contacts of this section removes the sound: the
other outer contact removes the picture tube raster. The
center contacts act as a holding relay until the motor cir-
cuit is interrupted by action of the cam switch and indexing
cams.
5. As the tuner shaft is being turned through the channel
positions by the motor, the index wheel attached to the shaft
is also turned. The index wheel has thirteen cams ar-
ranged around the circumference and located in positions
identical to those of the station positions of the tuner. The
index cams actuate a switch (cam switch) which is elec-
trically in series with the driving motor. Depending on the
pre-setting (indexing) of the cams, each cam can actuate
the switch... stopping the tuner at this particular rotational
position (station), or mechanically passing by the switch,
and corresponding station, without stopping.

AUTOMATIC -TUNER TROUBLE SECTION

NOTE ON SWITCH CONTACTS Should the contacts ap-
pear pitted or burned so that theywill not release, it is pos-
sible to file all contacts except the outer sound and picture
removal contacts of the shaft switch (E-802). The sound and
picture removal contacts are of palladium and must never
be filed.

If contacts other than those of the sound and picture re-
moval sections are to be filed... use only a contact file
which burnishes rather than removes the conductive plating.

1. NO SOUND AND NO PICTURE (Tuner motor not being
energized)

Defect in contacts of sound and picture removal relay
(shaft switch E-802, contacts #1, #2, #5 and #6). Con-
tacts not opening.

REPAIR...Bend spring arms for correct tension or...
if damaged, replace relay section.

Z. NO SOUND AND NO PICTURE (Tuner motor runs con-
tinuously)

Armature of motor is not being released from gear box
and cannot return to its normal position to break the
triple contacts. Check tuner rotation manually with
power removed. If tuner is extremely difficult to turn,
armature is not releasing. The most likely contacts to
be stuck are those of the center section (#3 and 04 of
shaft switch E-802) since they carry 110 volts.

REPAIR...Bend spring arms for correct tension, file
points if necessary or...if damaged, re-
place relay section.

Check motor armature and shaft for heavy
grease deposits - clean with carbon tetra-
chloride and re -oil.

3. MOTOR STOPS OPERATION WHEN PUSHBUTTON IS
RELEASED

a. Motor holding contacts defective.

b. Cam switch contacts (E-801) not making contact.

c. Pushbutton not held closed long enough for cam -
switch -rider to move off of the index cam and allow
cam switch to close contacts.

REPAIR...Bend spring arms of #3 and#4 of shaft switch
to correct position.

Check cam switch adjustment.

Replace cam switch or "holding.' contacts if
damaged.

Explain that button must be held in place a
sufficient length of time for motor lock ac-
tion.

4. OPERATION NORMAL EXCEPT SOUND AND/OR PIC-
TURE NOT REMOVED DURING AUTOMATIC TUNING

Defective contacts of sound and picture removal sec-
tions (contacts #1, #2, #5 & #6 of shaft switch).

REPAIR...Bend spring arms for correct tension or...
if damaged, replace relay section.

5. MOTOR INOPERATIVE

a. Defective front panel channel selector pushbutton
switch.

b. Defective motor (shorted or open field coil).

c. Defective wiring between pushbutton and motor or
between motor and line.

REPAIR... Check wire connections and motor with con-
tinuity meter. Replace defective sections.
Check all solder connections for rosin joints
or high resistance connections.

6. MOTOR OPERATES WHEN PUSHBUTTON IS PUSHED,
BUT DOES NOT TURN TUNER

a. Motor armature is being held outside of the field
coil (movement is restricted).

b. Driving clutch damaged (broken or disengaged due
to tuner or motor becoming loose from chassis).

c. Gear box damaged (gears stripped).

REPAIR...Check armature of motor for heavy oil con -
concentrations and dirt.

Clean motor armature and contactswith car-
bon tetrachloride.

Check tension of triple relay and adjust asre-
quired.

Check for damage inclutch and/or gear box by
holding motor armature of motor in engaged
position...rotate armature or tuner. Replace
any damaged parts.

7. CONTINUOUS STATION CHANGING

a. Cam switch or cam -switch -rider defective.

b.

c.

d.

e.

Cam -switch -rider bent on bracket.

Cam switch bracket screws loose, allowing cam rider
to miss cams.

All cams set for station bypassing.

Broken index -wheel -spring allowing cams to fallout
of index wheel.
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REPAIR...Inspect cam switch and cam -switch -rider, re-
adjust.

Replace any defective or broken parts.

8. MOTOR WILL NOT ROTATE TUNER AT ANY TIME
(Audible or other indications of motor energization)

a. Defective motor (weak torque, shorted or open field
coils).

b. Increased drag of tuner (check by manual rotation for
stiffness).

REPAIR...lf motor shows signs of being weak, replace
motor.

If tuner has increased drag, it may be due to
accumulations of grease and dirt. Also, check
the possibility of extraneous items and parts
having fallen into the tuner.

9. MOTOR WILL OPERATE TUNER AT VARIOUS TIMES,
BUT NOT ALWAYS

a. Line voltage dropping below that required for motor
starting. This may be during specific times of the
day or evening, as the power load increases or de-
creases, or may be at random times due to erratic
loading of the power lines.

b. Weak or defective motor (draws unusually large cur-
rent, etc.). May be in combination with low line
voltage.

c. High resistance solder joints in channel selector
switch; between switch and motor or between motor
and 110 volt line.

d. Defective channel selector switch contacts.

REPAIR...If line voltage of area is consistently low,
suggest step-up transformer or variac to
customer.
Clean motor armature and opening to gear
box to remove grease and dirt.
Make sure that tuner has minimum drag pos-
sible.
Check all wiring connections with soldering
iron to make sure of good electrical connec-
tion.

10. TUNER DOES NOT ALWAYS STOP AT INDEXED STA-
TIONS (Trouble not localized to one station only)

a. Defective cam switch or cam -switch -rider.

b. Cam -switch -rider loose on cam arm.

c. Cam -switch -rider worn.

d. Screws securing cam switch bracket are loose.

e. Improperly adjusted cam switch.

REPAIR...Inspect cam switch and cam -switch -rider,
replace if parts are worn or damaged.
Re -adjust cam switch setting.

INTERMITTENT TUNER BYPASSING OF ONE OR
MORE INDEXED (DESIRED) CHANNELS

a. Defective cam (may be damaged or have irregular
striking face or edges due to metal projections or
imperfections in the metal striking edge.

b. Improperly adjusted cam switch.

c. Cam switch or bracket loose.

REPAIR....inspect cam faces. File or sandpaper any
rough or irregular projections. Replace any
defective cams.
Tighten cam switch bracket.
Re -set cam switch.

TELEVISION SERVICING INFORMATION
UTOMATIC-TUNER TROUBLE SECTION (Cont.)

12. TUNER STOPS OUT OF DETENT ON ONE OR MORE
STATIONS

a. Improperly adjusted cam switch.

b. Defective cam.

REPAIR... Re -adjust setting of cam switch according to
procedure. Replace cam or other parts that
are worn or defective.

13. ONE OR MORE CHANNELS CANNOT BE INDEXED
INTO TUNER

a. Defective cam at these station positions.

b. Impaired index wheel spring...cam will not retain
position.

c. Broken index wheel spring...cam has fallen out of
index wheel.

REPAIR...Inspect indexing mechanism at position cor-
responding to channels. Replace any dam-
aged or worn parts.

Re -adjust cam switch.

Tighten cam switch bracket to eliminate
"play".

Tighten index wheel on shaft to eliminate
''play".

14. ONE OR MORE CHANNELS CANNOT BE BYPASSED
BY TUNER

a. Broken or impaired index wheel spring...cam will
not retain "set" position.

b. Cam switch out of line so it missed one "throwing"
cam.

c. Index wheel loose.

REPAIR...Replace cams, cam switch, index wheel
spring if broken or defective.

15. MOTOR GRABS TUNER AS SOON AS TUNER IS MAN-
UALLY TURNED OUT OF DETENT POSITION

a. Center contacts (#3 and #4 of shaft switch) not open-
ing...but motor is held de -energized while tuner is
in detent position by cam switch.

REPAIR...Bend switch arms (#3 and#4 of shaft switch)
for correct tension, file points or replace
entire unit if worn or damaged.

16. INDEXING OF TUNER CANNOT BE CHANGED

a. Movement of "set" and/or "cancel" push rods being
restricted.

Possible
trouble: "cancel" push rod may be striking cam wheel

spring and preventing full stroke of the "can-
cel" rod. This may sometimes be relieved
by tuning channel selector knob (front panel)
very slightly toward the next lower channel
and then pushing the "cancel" rod.

REPAIR... Carefully bend push rods so they are closer
to cams of index wheel (after removing bezel,
chassis and pan from cabinet).

TEMPORARY
REPAIR:

Adjust index cams by use of screwdriver,
eliminating use of push rods. Repair rods
later (chassis, bezel and pan must be re-
moved to use this method).

NOTE: When using above procedure, do not
use pressure in a direction that will
force cam against index wheel spring.
Study action of push rods and apply
pressure in a similar manner.
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
IN1mmSF VIDEO IF

154 -

NOIE 5

CAPACITORS - Decimal vaiuts in liff, all others in
MW unless otherwise specified.

WAVEFORMS

1. Designated by 'W prefix and numerical reference.
2. Photographs of wavdorms are on pages falleWeia the
schematic.

3. Require] circuit conditions are given with each
waveform.
4. Waveforms observed on wide -band oscilloscope.

VOLTAGE MEASUREMENTS

I. Made with a YTVM from point indkated to chassis.
2. line soilage - 117 volts.
3. Antenna disconnected and input shorted across.
4. Channel selector switch on channel which develops
least noise at detector test receptacle
5. Contrast control at maximum counterclockwise
position.
b. All other controls in normal operating position.
7. Voltages associated with variable -control circuitry
will vary with control setting.
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MOTOROLA Chassis TS -539, Service Information (Continued)

PRODUCTION CHANGES

Chassis
Coding

A-00-1

A -00-Z

A-00-3

A -01

A-03

Changes

BOB AT

C505 .0033

L -I10 (4.5 Mc trap) changed to 24B738942.
C-125 (27 mmf) changed to 33 mmf.

Same as A-01 changes.

To improve horizontal linearity, reduce over-
drive and horizontal size change, the horizontal
circuits are changed. See TS -539A-00-3 par-
tial schematic.

To protect transformer and ON -OFF switch in
event of a gassy or shorted 5U4GB tube, 5 amp
fuse added between E-805 (ON -OFF Switch) and
black lead of T-801 (power transformer). E-806
(1. #26 wire) remains in filament fuse circuit.

To prevent arcing, connections at R-612 (vert
size -4 meg) are changed. R-613 (1 meg) moved
from left lug to right lug. Bootstrap moved
from right lug to left lug. Lugs determined
when looking from front of control.

PIP 2
2222
11.2C2PT

L501

8

Chassis
Coding

A -04

A-05

B -01

B-02

Changes

VOLTAGE RATING INCREASE: voltage rating of
C-518 (150 mmf) and C-519 (150 mmf) changed
from 2000 to 3000 volts.

MINIMIZING VERTICAL SIZE AND LINEARITY
CIRCUIT CHANGES AFTER WARM-UP: C-602
(.003 mf) changed to .0033 mf; C-609 (.03 mf)
changed to .02 mf.
ELIMINATION OF VOLUME CONTROL NOISE
DUE TO DC THRU CONTROL: C-318 (.01 mf) is
added. This capacitor is coupled between the
inner lead of the shielded cable, terminating at
the end lug of the volume control (R -119B) and the
junction of C-314 (.001 mf) and R-310 (33K).

HORIZONTAL OUTPUT CIRCUIT CHANGE: hor-
izontal amplifier screen resistor R-521 (15K)
changed to 18K for tube and horizontal HV trans-
former T-501 protection.

HORIZ SWEEP HV
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MOTOROLA Chassis TS -539, Waveshape Photographs (Continued)

WAVESHAPES

The following photographs were taken at some of the
more important points in the receiver. To facilitate pho-
tography, a Tektronix oscilloscope was used. The wave -
shapes will appear much the same on the average wideband
oscilloscope. When a limited bandwidth oscilloscope is
used, some interpretation may be necessary to compensate
for the waveshape differences (rounding of corners, for
example).

The input signal used during photography was a medium -
strength television station signal. All receiver controls
were set for normal picture viewing.

Note that waveshape amplitudes are based on a 3.3 volt
peak -to -peak composite video voltage at the grid of the video
amplifier. When analyzing a receiver with these wave -
shapes, keep in mind that peak -to -peak voltages of many

check points will change with different input voltages at the
grid of the video amplifier. The voltages of these wave -
shapes are based on a line voltage of 117 volts and a B++
voltage of 250. Should these voltages differ, in the receiver
under test, adjust readings in the required direction (larger
or smaller) to compensate. Keep in mind that circuitry con-
taining adjustable controls will give varying readings de-
pending on the control settings.

Variations in composite video signal (actual picture -
forming video detail) are due to variations in the type of
scene being scanned at the time the photograph was taken;

Vertical gain of the oscilloscope was adjusted so that,
regardless of the value of peak -to -peak voltage, all traces
would be approximately the same height on the photograph.

W1 Composite video signal, grid of video amplifier (pin 2, V-6 ). 3.3 volts PP (Os-
cilloscope synced near vertical rate)

W2 Composite video signal, grid of video amplifier (pin 2, V-6 ). 3.3 volts PP (Os-
cilloscope synced near horizontal rate)

W3 Composite video signal, plate of video amplifier (pin 7, V-6 ). 85 volts PP (Os-
cilloscope synced near vertical rate)

W4 Composite video signal, plate of video amplifier (pin 7, V-6 ). 85 volts PP (Os-
cilloscope synced near horizontal rate)

W5 Composite video signal, grid of AGC tube (pin I. V-7 ). 85 volts PP (Oscillo-
scope synced near horizontal rate)
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MOTOROLA Chassis TS -539, Waveshape Photographs, Continued

W6 Keying pulse, plate of AGC tube (pin 5, V- 7 ). 450 volts PP (Oscilloscope
synced near horizontal rate)

W7 Composite video signal, grid of 1st sync clipper (pin 1, V-12). 45 volts PP (Os-
cilloscope synced near vertical rate)

W8 Composite video signal, grid of 1st sync clipper (pin 1, V -I2). 45 volts PP (Os-
cilloscope synced near horizontal rate)

W9 Vertical sync pulse, plate of 1st sync clipper (pin 2, V-12). 30 volts PP (Oscil-
loscope synced near vertical rate)

W10 Horizontal sync pulse, plate of 1st sync clipper (pin 2, V-12). 30 volts PP (Os-
cilloscope synced near horizontal rate)

W11 Vertical sync pulse, plate of 2nd sync clipper (pin 5, V-12). 150 volts PP. In-
cludes feedback from vertical oscillator. (Oscilloscope synced near vertical
rate)

W12 Horizontal sync pulse, plate of 2nd clipper (pin 5, V-12). 120 volts PP (Oscil-
loscope synced near horizontal rate)
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MOTOROLA Chassis TS -539, Waveshape Photographs, Continued

W13 Horizontal sync pulse, cathode of phase detector (pin 6, V- 13A). 10.5 volts PP
(Oscilloscope synced near horizontal rate)

W14 Horizontal sync pulse, grid of phase detector (pin 4, V- 13A). 6.8 volts PP
(Oscilloscope synced near horizontal rate)

W15 Horizontal sawtooth, plate of phase detector (pin 5, V -13A). 11 volts PP (Os-
cilloscope synced near horizontal rate)

W16 Waveform produced by the horizontal oscillator coil L-501. May be taken at
pin 2 of the service test receptacle. 27 volts PP (Oscilloscope synced near
horizontal rate)

W17 Combination of horizontal oscillator plate and coil voltage, plate of horizon-
tal oscillator (pin 5, V-14). 40 volts PP (Oscilloscope synced near horizon-
tal rate)

W18 Feedback pulse created during retrace of horizontal oscillator. Taken at
cathodes of horizontal oscillator (pin 3 or 6, V - 14). 9 volts PP (Oscilloscope
synced near horizontal rate)

W19 Waveform driving grid of horizontal output tube (pin 5, V-15). 175 volts PP
(Oscilloscope synced near horizontal rate)
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MOTOROLA Chassis TS -539, Waveshape Photographs, Continued

W20 Waveform at)grid of 1st section of vertical oscillator (pin I, V -13B). 110
volts PP (Oscilloscope synced near vertical rate)

W21 Waveform at plate of vertical oscillator (pin 2, V -13B). 140 volts PP (Os-
cilloscope synced near vertical rate)

W22 Waveform at plate of vertical output (pin 5, VI8). 1320 volts PP. DO NOT
TAKE WITH ORDINARY EQUIPMENT (Oscilloscope synced near vertical rate)

Wa Waveform at the junction of C-604 (.015), C-609 (.03) and R-609 (18K) of
vertical oscillator feedback network. 280 volts PP. (Oscilloscope synced
near vertical rate)

W24 Vertical blanking pulse from vertical output transformer --at junction of
R-205 (10K), C-611 (.01) & R-620 (68K). 150 volts PP (this voltage in-
cludes the horizontal pulses riding on the peaks. (Oscilloscope synced
near vertical rate)

W25 Vertical blanking pulse at grid of the picture tube (pin 2, V-20). 65 volts
PP. (Oscilloscope synced near vertical rate)

W26 Waveform of vertical integrator (junction of C-601 (.002), C-602 (.003)
R-602 (22K) and R-603 (I8K). 210 volts PP. (Oscilloscope synced near
vertical rate).
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Banal TV inc.

MODEL

NO.

724 TS 724 11/52 724 TM 724 TM/I2

724T5 724 T5/52 724 TMX 724 TMX/112

724 CM 724 CM/I2 724 CW 724 CV//52

724 CI 724 01/112 724 CM° 724 CM0/52

724 CID 724 CID/52 724 GAP

724 CMP/112 724 CIP 724 CIP/52

(Continued below and on the next
three pages.)

PICTURE TUBE ADJUSTMENTS
Depending on the type of picture tube used in your
particular set the focus adjustments and centering
adjustments are as follows:

ELECTROSTATIC FOCUS C.R.T.

A connecting wire is provided at the base of the CRT
to obtain best focus and line detail. Alternate positions
of this wire are shown on the schematic.

CENTERING

Two beam adjuster rings are provided on the yoke
cover for centering purposes. Rotate the rings indi-
vidually until the picture is properly centered.

DEFLECTION YOKE T2

If picture tilt exists, temporarily loosen the wing screw
on the yoke and rotate the yoke until tilt is eliminated.
Be sure that the yoke is seated as far forward on the
neck of the CRT as possible before securing.

ION TRAP

The proper setting of the Ion Trap is of great impor-
tance and should be made AFTER all centering and
focus changes. Set the brilliance control to maximum
and adjust Ion Trap on the neck of the CRT for max-
imum screen brilliance. CAUTION: Two points of
brilliance may be obtained in some tubes. The proper
setting is at the maximum point of brilliance closest
to the base of CRT.

OPERATION OF SERVICE CONTROLS
HORIZONTAL HOLD R-72. The Horizontal hold con-
trol is an adjustment to lock and hold the picture in
horizontal synchronization. The picture should stay in
sync. over 50% of the range of this control.
VERTICAL HOLD R-71. The Vertical hold control is
designed to hold the picture in vertical synchronization
with proper interlace of the sweep lines.
VERTICAL SIZE R-39. The Vertical Size control af-
fects the height of the picture without disturbing the
Vertical Linearity setting.
VERTICAL LINEARITY R-30. The Vertical Line-
arity control affects the very top portion of the picture.
BRILLIANCE R-27. The Brilliance Control adjusts
the over-all brightness of the picture.
CONTRAST R-26. The Contrast Control adjusts
the degree of black and grey shading of the picture to
individual preference.

Models of the 727 Series are similar to
the 724 Series covered below and on the
next three pages. Circuitry differences
are explained on the next page, over, in
connection with the circuit diagram.

INDIVIDUAL CHANNEL ADJUSTMENT

USING A T.V. SIGNAL
ADJUSTING THE STANDARD COIL

PR -0253, PR -0263.

The tuning slugs may be reached by removing the
Channel selector knob. Set the fine tuning to the cen-
ter of its range. (On the PR 0263 (VHF) the flat
of the shaft parallel with the chassis. On the PR 0253
(UHF/VHF) mid point between the stops.) Adjust
each individual channel for best compromise of picture
and sound.

ADJUSTING THE SARKES

PR -0254, 0264, 0268.
Tuning slugs are located: (On the PR -0264 and
PR -0268 VHF the flat on the gear wheel must be
perpendicular). On the PR -0254 UHF/VHF the knob
slot of the center shaft parallel with the chassis.
Turn the channel selector to the highest channel of
channels 7 to 13 operating in your locality. Adjust
high band oscillator for best association of sound and
picture. Re -set channel selector for highest operating
band channel (2 to 6) and adjust low band oscillator
for best association of sound and picture.
NOTE : The UHF sections of both tuners are pre-
aligned by the factory and have extremely critical set-
tings and wire dress. Tampering with UHF sections
is not recommended.

ALIGNMENT OF
HORIZONTAL OSCILLATOR

Tune in a good signal and allow the receiver to warm
up for a few minutes. Then follow the procedures
listed.
1. Tune in the receiver properly and adjust the picture

below an over -contrast condition.
2. Short out Ringing Coil (L17) with a jumper direct-

across the coil.
3. Short out the AFC diodes with a jumper from test

point G to ground.
4. After receiver is warmed up, adjust Horizontal

Hold Control for a single picture.
5. Remove short from Ringing Coil and adjust Ring-

ing Coil with the core entering the coil from the
chassis side until a single picture is attained. Then
back off approximately a 1/4 of a turn counter-
clockwise for final adjustment of this coil.

6. Remove short from diodes, and the picture will
snap into sync.

7. Set Horizontal Hold Control to maximum clockwise
and turn slowly counterclockwise until picture is in
sync. This is the proper setting of the Horizontal
Hold Control and will maintain sync for any signal
level.

8. Read the voltage at point G to chassis ground; it
should be +1 to +2 volts if the selumium rectifiers
are OK and the rest of the circuit is good.
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Rana% TV inc.

MODEL

NO.

724 TS 724 TS/82 724 TM 724 TM/82

724 10 724 TB/82 724 TMX 724 TMX/82

724 CM 724 CM/82 724 CW 724 CW/82

724 CO 724 CB/82 724 CMD 724 CMD/82

724 COD 724 C80/82 724 CMP

724 CMP/12 724 COP 724 COP/82

Revisions after Serial #183488
Sound trap L14 -C23 omitted.
18 ohm resistor used in place of L20.
C45, C58 changed from 0.47 to 0.22.
L11 omitted, path completed direct.
18K resistor across L9, new value.
R19 changed from 680K to 470K ohms.
R4, across L3, omitted. R3 changed
to 8.2K ohms. The wiring from R3 to
grid 7 of V3, instead of to junction of
C2 -L2 as shown in diagram.

Production Changes
R13, R14, from 470K to 180K ohms.

Models of the 727 series differ from the revised 724
circuitry in using another filter section after L21-C29B
This consists of 100 ohm resistor and 120 mfd. capa-
citor. Some of the B+ points of the schematic are con-
nected through the new filter; a few others are shifted
to +145 from +150. Additional changes are: R61 from
22K to 27K, added .001 mfd. 500 v. condenser from
center terminal R27 brilliance control to ground, also
added from junction of R67 and rectifier a 0.1 mfd.
600 v. condenser to ground.

2."v -us
C15 from .003 to .005 mfd. *20%. I5M

C43 from 680 mmfd. to 470 mmfd. C24
.0022

C33 from .002 to .0033 mfd. capacitor.
The last two changes were made on
all models except TS Series.
R19 from 680K to 470K ohms.
R20 from 470K to 330K ohms.

R29
330K

V. HOLD

R36
037 4711

18K

C4
_1,005

C25
I2AV5-V7

.022

031
47K

600V

. LIN.

C290
1014F1)
75V

+146

V. SIZE
R39
SOK

040
10K

+145

I 6/
470
043

C2
1001.06111

9C

150V
T2

CR38 30
150K 1.022

TO BRILLIANCE CONT.

VERT. TOREr

C
.22

044
2.24

R42 C31
2,21(

8+ .+150. AGC= -6.

G=GROUND H= HEATER

T P =TIE POINT

LINE VOLTAGE 118 A C

V-VTVM USED TO TAKE READINGS

CONTRAST AND BRILLIANCE
AT CLOCKWISE

BRILLIANCE AT COUNTER -CLOCKWISE

Symbol Function PIN I PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9
V3 stpi, m.o.,. 6BA8 4 5. -7.5 +102. 35.4C 29.4C O.

-5. +144. +143.

V4
2nd

Hot. Om 60A8 +5. +1. +116. 35.4C 41.4C +2.4 0 {141. +143.

VS
Video Am
Sync sep.p. 6BH8 G

0 -15. +102. H
53.4C

H
47.4C +16 - I. 5 +96. +124.

V6 Sound I.F.
Audio Amp. 6AW8

G
0 -I. +130. H

41.4C
H

47. AC
G
0 -2. 4 +14 4. +143.

V7 Vert. Osc. 12AV5Vert. Out.55AC-4. H G
0

TP -

+16. +127.
T P

+145.
H

17.54C +43.

V8

V9

Hot. Out. 25DN6
T P

+145.
H

53.4C
G
0

TP
+10 4. -20. TP

-2. 4
H

78.4C +11e.

Damper 19AU4GT +445. +144. H
97.4C

H
78.4C

VIO H.V. Rect. 163 +14.5K

CRT PICTURE 24DP4A PIN 10
+205

PIN II
+30

PIN 12
5.5AC

136



1145

O

VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
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TO BIAS
SOURCE

C57

CRT
USE SPRING FOR

BEST FOCUS 6-2 6-10
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4145
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I9AU4GT-V9

40s
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1.22

NOTES
I. R66 MODELS WITH PILOT LIGHT USE A 25 OHM

15 WATT WIRE WOUND RESISTOR WITH R69.
MODELS WITHOUT A PILOT LIGHT USE A 36 OHM
20 WATT RESISTOR AND NO R69.

2. R67 IS A 5 OHM CONTINUOUS DUTY AT 1.35 AMP.
FUSISTOR: OPENS AT 2.5 AMP. WITHIN I MIN.
OR LESS.

3. DUE TO THE VARIATIONS OF THE H. HOLD
CONTROL (R50) THE RESISTOR R35 MAY BE
REMOVED.

INFORMATION UNLESS OTHERWISE NOTED
ALL RESISTORS TO BE 10% UNLESS NOTED ON
DIAGRAM.
RESISTORS ARE V7 WATT.
CAPACITORS MORE THAN I. IN mmED
CAPACITORS LESS THAN I. IN MED.

R75
LOOK
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MUNTZ TV 724 and 727 Series
Alignment Instructions

The letters A and B after the coil numbers designate
the position of the coils on the coil forms in relation to
the chassis. Coil A is closest to the chassis and Coil
B is the furthest from the chassis.

Before alignment it is recommended that the following
lead dress be made.
1. Adjust the one turn link on the interstage coil

(LAB) tightly around the coil form midway be-
tween the two coils.

2. Dress the orange gimmick wire on the sound grid
coil (L6) fiat against the video detector shield.

3. Dress the green wire on LAB as close to the chassis
as possible and away from the orange gimmick.

VIDEO I.F. AUGNMENT

Step
No.

Sweep
Generator
Coupling

Sweep
Generator
Frequency

Marker
Generator
Frequency Channel

Scope
Connection Adj. Remarks

1. To green grid lead
on coil form L4B.
Test point "C."

44 MC
(10 MC
Sweep)

41.25
42.5
43.0
44.75
45.75
47.25

Any
noise -free
channel
on VHF.

Through a 15K
resistor in series
with the hot lead
of scope to test
point "D."

Apply negative 5.5 volt
Bias (See Service Notes)
to junction of 5.6K re -
sistor and white wire on
the high A.G.C. buss.
Test point "A."

2. Same Same Same Same Same L7A Per figure peaking at
approrimately 44.25 M.C.

3. Same L7B Per figure 4 peaking at
approximately 44.25 M.C.

4. Grid pin 7 of V 3
Test point "B."

L4A Per figure 3 peaking at
approximately 44.25 M.C.

5. Same LAB Per figure 5.
6. High side through

an ungrounded tube
shield floating
over Osc.-mixer
tube.

L3 Per figure 5 peaking at
approximately 44.5 M.C.

Ll For maximum gain con -
sistent with wave form
per Figure 6. To control
the steepness of the low
frequency side of the
curve, spread or squeeze
common coupler L2. Re-
adjust L3 to maintain
wave form per Fig. 6.

SOUND AUGNMENT PROCEDURE
(Without Equipritont)

To align Sound Coils with a PROPERLY TUNED local operating channel, use the following procedure.
Step No. Signal Adjustment Remarks

1. Weak L6. L14 and LlTA for maximum sound
and minimum hiss.

Maintain a weak signal by loosely
coupling the antenna to the receiver.

2. Strong Lin for maximum sound.
3. Repeat Step 1 for optimum performance and elimination of buzz and distortion.

i.5

4. 75

75

FIG. 3

.5

44 5

45

.7 5

FIG. 4

FIG. 5

FIG. 6

-U-"

 St v. MATS
10.

 A. [(TICK..

e....c Kew/ WAN CO. NOUN

 pa* OW

CS. 118.0
WM OK WI.

MM.

WO V.
NW.
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OLYMPIC RADIO & TELEVISION INC.

MODELS DB CHASSIS DF CHASSIS DAU CHASSIS DBU CHASSIS DFU CHASSIS
1T161 4CF75 1TA60/U 1TB61/U 4CF75/U
1CB71 4CF76 1CA70/U 1CI171 /I/ 4C F76/ U

DA CHASSIS 1CB72 4KF84 1 KAN/ U 1CB72/U 4KF84/U
1TA60 1C B77 1CB77/U
1CA70 1 KB87 1KB87/U
1KA80 1 KB88 1 KM/ U

The VHF models are 15 -tube and the VHF/UHF models are 16 -tube direct viewing television receivers
which differ only in type of cabinet, size of speaker and use in conjunction with a radio receiver and automatic
record changer in the combination models. A 21" electrostatically focused rectangular tube 21ALP4(A) is used
in the DA, DB, DAU and DBU chassis and a 24" magnetic focused rectangular tube (24CP4A) is used in the
DF and DFU chassis. Replacement in all cases must be of the identical size and type.

CENTERING AND FOCUSING ADJUSTMENTS

DA, DB, DAU and DBU Chassis

The centering magnets are mounted on a pressure
board which holds the deflection yoke in place. (See
Figure 3.) Each ring has a small tab and adjustment is
accomplished by rotating these tabs.

PICTURE
TUBE

CENTERING MAGNETS

ION TRAP
(BEAM BENDER)

YOKE PRESSURE PLATE

FIG.3

DF and DFU Chassis

The 24" receivers are magnetically focused and center-
ing is accomplished by adjusting an arm which extends
vertically from the front of the focus magnet. (See
Figure 4.) This arm may be rotated for a limited dis-
tance around the neck of the tube and may also be moved
up and down.

SPRING

FIG.4

CENTERING ADJUSTMENT

FOCUS ADJUSTMENT

ION TRAP
(BEAM BENDER)

CENTERING
ADJUSTMENT LOCK

YOKE PRESSURE PLATE

ADJUSTMENT OF HORIZONTAL OSCILLATOR

(1) Allow set to warm up to operating temperature.

(2) Select station operating normally.

(3) Short out terminals C and D of horizontal phasing
coil L17.

(Schematic diagram on pages -140-141; alignment information on page 142.)

ADJUST FOR EQUAL PEAKS

FIG. 5

(4) Set Horizontal Hold Control at maximum clock-
wise rotation.

(5) Adjust the horizontal frequency screw of L16
until picture falls into sync. Turning the screw
clockwise lowers the frequency (bars sloping
downward to left) and turning the screw counter-
clockwise increases frequency (bars sloping down-
ward to right).

(6) Connect vertical input lead of oscilloscope with
a 5 uuf isolating condenser in series to terminal C
of the horizontal oscillator transformer and ground
oscilloscope to chassis. Set frequency of scope to
approximately 5 kc.

(7) Remove short from terminals of the horizontal
phasing coil (1.17) and adjust screw of L17 until
wave shape appearing on scope is like that shown
in Figure 5.

Some further adjustment of L16 Horizontal Fre-
quency may be necessary to keep picture in sync
after adjusting L17 for proper wave shape.

(9) Remove scope from terminal C and retouch 1.16,
if necessary. (Refer to step 10.)

(10) Turn the Horizontal Hold Control through its
entire range. Evidence of sync fall out or a tend-
ency to fall out should be noted at both ends. If
this condition cannot be achieved, retouch L16.

Caution: It is important that the picture be centered in
the mask properly with the Horizontal Hold
Control in the mid -position; otherwise, the set
user may attempt to center the picture by
means of the hold control, which may then be
on "edge" and impulse noise or change of
camera will cause the picture to fall out of
synchronization. Excessive drift of the horizon-
tal oscillator circuit may be caused by a weak
or defective 6SN7/GT tube.

(8)
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OLYMPIC TELEVISION RECEIVERS, CHASSIS TYPES DA, DB, DF (VHF) AND
DAU, DBU, DFU (VHF/UHF)
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ION TRAP MAGNET ADJUSTMENT

Turn the Brightness Control fully clockwise and the
Contrast (picture) Control fully counterclockwise. Ad-
just the ion trap magnet by moving it forward or back-
ward and at the same time rotating it slightly around
the neck of the kinescope until the raster on the screen
is at its brightest. Use the brightest position nearest the
tube base. Reduce the Brightness Control setting until
the raster is slightly above average brilliance.
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DEFLECTION YOKE ADJUSTMENT

If the lines of the raster are not horizontal, pull back

on spring board and rotate the deflection yoke until con-
dition is corrected. The spring board will then hold
the yoke in place. If neck shadow is evident or the

corners of the raster are dark, the deflection yoke must
be moved forward as far as possible.
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OLYMPIC DA, DB, DF

IF ALIGNMENT PROCEDURE

.00lPf
TO
PIN 5

TO MARKER
GENERATOR

CERAMIC

1K

.00luf

33011 -

CRYSTAL DETECTOR

FIG. 6

100K

IOOK

TO VERTICAL
INPUT OF
SCOPE

CONNECT TO
NEAREST
GROUND OF
TUBE V6

Set the tuner to Channel 12 when not operated by a
local station; if 12 is a local station, use Channel 11 or
13. Turn on power switch and proceed as follows.

PIX IF COIL ADJUSTMENT

Insert a 100,000 ohm Y2 watt resistor in series with
the "hot lead" of the electronic voltmeter and connect it
to the junction of L5 and C18. Set the meter switch
to the lowest negative scale. Connect the ground lead of
meter to chassis.

Connect hot lead of the RF signal generator to injec-
tion point of tuner (see circuit diagram) through a 10 Ind
condenser.

Adjust the following slugs for maximum output as
indicated on the meter at frequencies and sequence in-
dicated below:

L301 44.5 MC
L4 44.5 MC
T2 43.5 MC
T3 45.5 MC

Remove hot lead of RF signal generator leaving the
10 uuf condenser and the 100K resistor in place.

Set the sweep generator to approximately 45 MC. Set
the Band Width to the proper setting.

Inject output of sweep generator at the injection point
on tuner through the 10 uuf condenser.

Connect crystal circuit as shown in Figure 6 to pin 5
of V6. Connect a 3 volt bias battery into position with
plus side to ground and minus side to junction of R14
and L3 (this point is AGC bias voltage) for all align-
ment procedures. Connect the marker generator to point
illustrated in Figure 6 and set it to frequencies of 43.25
MC and 45.75 MC and connect the scope as shown in

CURVE MAY APPEAR AS SHOWN IN CURVE A OR CURVE

43.25MC

CURVE B

OVERCOUPLED CURVE

FIG. 7

CURVE A

45.75 MC

MAX 15%

a DAU, DBU, DFU CHASSIS

Figure 6. Alignment is done from the underside of
chassis.

Curve shown on scope should be similar to response
curve shown in Figure 7.

If markers do not appear as shown in Figure 7, ad-
just coils L301 and L4 for correct positioning of mark-
ers ± 10%. (Set tuner to channel that gives best response
curve without interference from a station.)

After completion of preceding procedure, remove
crystal circuit. The sweep generator still remains at in-
jection point with the 10 uuf condenser. Connect a
scope to the 100,000 ohm resistor which was connected
at L5 and C18.

Inject the following marker frequencies into the tuner
by coupling the marker generator to the half shield of
the mixer tube.

43.25 MC Marker
45.75 MC Picture Carrier Marker

After alignment, if the wave shape is not the same as
shown in Figure 8, allowing 15% tilt, retouch coils
L301, L4, T2 and T3.
Note: It is advisable to remove the type 6DQ6 and

6SN7 tubes when aligning the set. If the curve
does not appear as illustrated, because of a local
station or other interference, or if multiple mark-
ers appear, remove the RF Amplifier tube from
tuner.

SOUND DISCRIMINATOR (4.5 MC) ADJUSTMENT

Because the transmitted sound signal from a TV sta-
tion is probably the most accurate available for frequency,
it is recommended that a working signal be used for
sound alignment. Turn the set on, allow a five to ten
minute warm-up and then tune the set to an extremely
weak signal. Connect a vacuum tube voltmeter to pin
3 of V3A through a crystal detector probe and set the
meter to the -3 -volt scale. Tune the video trap L11
and Ll for maximum deflection of the meter (not to
exceed 1 -volt).

Adjust the discriminator coil L2 for maximum audio
output using the transmitted signal from a TV station.
This is done with the Buzz Control (R4) set to mid-
range. An output meter connected to the voice coil
terminals may be used for this adjustment, or it may be
done by ear since the coil slug must be set carefully for
elimination of buzz. Adjust both the Buzz Control and
L2 for maximum audio output and elimination of buzz.
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(Material on pages 143 through 148)

VIDEO

AM ALIGNMENT
BIAS: Apply to L6U, the AGC line. Inject

sufficient voltage to attain 2 volts, peak -to -
peak, on scope, using signal input as given
below.

CHANNEL SELECTOR: Channel 4
CONTRAST: Fully clockwise (maximum).
SCOPE: Connect through a 10,000 ohm isolat-

ing resistor to L1U, the video detector out-
put lug. Calibrate scope for 2 volts peak -
to -peak.

AM GENERATOR: Connect to test lug #2
on tuner terminal strip. Inject 700 micro-
volts, 3095 modulated at 400 cycles, at the
frequencies indicated in the chart.

Step Input
Frequency

Adjust

1 47.25 MC VC1 trap for minimum
2 42.0 MC T4U for maximum
3 43.5 MC T2U for maximum

T1 (on tuner) for
4 45.0 MC maximum
5 45.75 MC T3U for maximum
6 44.4 MC T1U for maximum

SWEEP ALIGNMENT
SWEEP GENERATOR: Channel 4 sweep sig-

nal (69mc with 6mc sweep width) to an-
tenna terminals through a 7011/30011
matching network.

MARKERS: 67.25 MC marker fed into antenna.
45.75 MC marker fed into test lug #2 of
tuner. Adjust fine tuning until the 67.25
MC marker becomes coincident with the
45.75 MC marker. DO NOT disturb the
fine tuning during balance of alignment.
Remove the 45.75 MC signal.

ADJUST: T1 (tuner) to position carrier (67.25
MC marker at 50%).
T1U to level curve if tilted.
T2U to position 43.0 MC slope (70.0 MC
marker at 50%)
DO NOT adjust poles T3U or T4U from
their original AM settings.

S3U

x2U

T1U

L3U
L1U FIL. OUT
2ND DET.
OUTPUT

C7U

CIU R3U C2U X1U T2U C3U

cau
3RD IF

BVID DET
SAMS

7H20 and 7H2O-U CHASSIS
7H22 17" PORTABLE TV CHASSIS

TV -7H22 is identical to the TV -7H20 chassis except for the
tuner used. The 7H22 uses a T-71 VHF only tuner.

IF ALIGNMENT

4.5 MC TRAP ADJUSTMENT
(1) Connect a 4.5 MC detector to CRT cathode,

video output lug, L2N. (see circuit below)
Preliminary padding of 4.5 MC detector:-
Connect detector to an accurate source of
4.5 MC signal and pad core of transformer
for maximum DC voltage.

(2) Connect a V.T.V.M. or 20,000 ohms/volt
meter to the detector output.

(3) Detune fine tuning control slightly, in a CW
direction, from the point of best picture.

(4) Adjust T4N, top core of transformer
(4.5 MC trap), for minimum output.

SOUND IF ALIGNMENT -
USING STATION SIGNAL
(1) Connect a V.T.V.M. or 20,000 ohms/volt

meter to top of volume control.
(2) Detune top core of transformer T5N to give

a positive peak voltage.
(3) Detune the fine tuning control CCW, or re-

duce signal input to receiver, so as not to ex-
ceed .75 volts during alignment (this is to
insure non -limiting action). In some areas it
may be necessary to apply bias voltage to
AGC, L6U of the IF panel, to maintain meter
reading below .75 volts.

(4) Adjust bottom core of T4N and bottom
core of T5N for maximum DC voltage.

(5) Adjust fine tuning for best picture ( remove
bias voltage if used) and adjust top core of
T5N for zero voltage (crossover).

INPUT

4.5/4C DETECTOR PROBE

S3U
1ST VIF
3826

L 2U
Fa. INPUT

C4U R4U R1U T3U C5U

R5U L5U C9U R6U CIOU C11U

I4CV S2U
at 2NDVIF

3826

R7U R6U C1211
L6U
A.G.C.

Component Layout - IF Panel

OUTPUT
TO

METER

PART NUMBERS

CI 30-1221-21

C2 FART CETI

C3 30-1238-3
RI 8e-244340
TI 32-4449
VIAL 341022-2

R2U C6U T4U

G4U
IF INPUT
GROUND

L4U
IF INPUT
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PHILCO Chassis 7H20, 7H2OU, 7H22 Schematic Diagram
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

PHILCO Chassis 7H20, 7H2OU, 7H22

:0 AND
DUND
MVEL

40 MAX.
CONTRAST

PIP

15150 CPS.

1.22
CONI

SOUND TAKEOFF
8 4.5 MC TRAP

T4N
--' 4

S2N 3

1/2 6AW8A 150V
V10. AMP. 9 I

.033

13
II 470I1H

T2N

3.9K
R7N

R9N

L8 MEG

7

R14 N
680K

RI1N
470K

82
R15N

6

C8N

Jon= .1
11 I

2

14501450 12 39011H I"
8 T3N

R2 N

6.8K

2V
0

C9N 0
0

3 1

RION

2 MEG
2

CONTRAST
VR-1N

+140

R 3N 1500
I W

680

1150 MAX.

CONTRAST
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15,40 C.PS.
L2N

3901..LH
T1N

R1N
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L1N

R13 0

0

180v L7N

- 1/2 6AW8A

.005 I SYNC.
SEP.
S2N

220K I

cc
110-6019-1 10K

S3N

2

3

0-1(C3N
= 150

9
iY8

1005

7

60V 60V

,_8

C7N1*

4702 120K- RI2N

330 71'7.002

30-6020

V

61 1/2 68Y8
LIM,
54N
600 WI.

SIGNAL- fA 13T5/
11

C4N
,47

N4N

27K

4 S- 3N
1/2 518

AUD.
AMP.

I83GT
HV

RECTIFIER
S-2

A
2 10 Oil F --F-

250V
6-212 / -

H

L9 N

DISC,
2 TRANS.

R6 N
220K

9T 75V

1211+140
2W

R7

4

5 T5N

1/2 518
DISC.

2

R13N
27K

i1T):6022-1---
I

N2N 05 _t

220W
I

R8N

10 I

EG 2

I 1-003 fAAE
1.5

4

145V2,5

I MEG
R5N

7

30-6021
3N

00

4

CONTROL
7i FRAME =

LJ

5

NR_Th,

237V
L =

0
00

co

C1N

7-.008
6245 Vi

SIN
12C5

152V AUD. OUT,

3

VR-2

ON
.11
0,

2 I0

as

R5
330K

0
SD

C7
*6ao CRT

17AVP4A

.005
1000V
C8

6

11

2

HEATER

10 0

2

PLACE FOCUS LINK ON
CRT SOCKET BETWEEN
PINS NO. 6 AND NO. 10
OR NO. 6 AND NO. 2 FOR
BEST FOCUS.

0.1%

BLUE
U3N 111

L5N '1 I I `-
RED BLACK

0

0

150 MAX

P/P

15,750 C.P.S.

tC

X3
RFC

TO E
Trirr"-"-(FIL)

001

RUN CHANGE INFORMATION
Main Chassis
Run 2 (7H20)

To prevent channel 2 drop -out.
Removed damper cathode choke,
X -IA and changed horizontal
output transformer to part num-
ber 32-8795.

Run 3 (7H20) & Run 2 (7H2OU)
To improve horizontal linearity.
Changed WR2 in value to 5600
ohms, 7 watts, part number 33-
1335-134.
Removed I B3GT filament drop-
ping resistor, R-2.
Changed Cl in value to .033 mfd,
part number 30-4650-55.

Oscillator Panel
Run 3 To improve low signal level

sync performance.
N4M changed from 30-6017-1 to
30-6025
R2M changed to 10,000 ohms,

Video Sound Panel
Run 2 To improve low signal level

sync. performance.
Added C3N, 150 mmf from sync
separator plate to ground.

Run 3 To provide greater contrast
control range.
The foil has been split, separat-
ing the resistors R9N & RI IN.
R9N connects to the control arm
(lug 2) of VR-IN, the contrast
control, and RI1N connects to
end (lug 3) of VR-IN.

HORIZONTAL OSCILLATOR
ADJUSTMENT

(1) Short out TIM, the horizontal
hold coil.

(2) Set VR-3, the hor. aux. control,
to sync. picture.

(3) Remove short from across TIM,
and adjust coil core for picture
sync.

CRITICAL LEAD DRESS ITEMS
1. Blue lead from L8N to O.T. must

dress down close to panel and
lay between SIN, 12C5 audio
output, and L5N, and all slack
must be pulled through to side
of chassis where O.T. is located.
(Prevent audio feedback.)

2. All leads must be dressed clear
of WR-1, WR-2, WR-4, WR-5
and R-7 by at least 1/2". (Prevent
lead burning.)

3. WR-3 must dress up above B-2
& B-5 and positioned approx.
1/2" from side of tuner. Leads
must be kept at least 3/4" away
from body of resistor. (Minimize
heat dissipation & prevent lead
burning.)

4. All leads connected to S-2,
IB3GT H.V. rectifier, socket
must be kept free of solder
points, and leads of R-2 must be
kept as short as possible. (Pre-
vent corona.)

5. Lead to LION must dress be-
tween N1N & L4N and must lay
down close to panel. (Prevent
pickup.)

6. Leads to VR1N-7 & 8, AC line
must dress down close to panel
and leave panel in vicinity of
L7N. (Prevent hum.)

7. Lead to L6M must dress down
close to panel and must dress
between C4M & S2M, 6CS7 vert.
osc. & output, and between N4M
& SIM, 7AU7 hor. osc. (Pre-
vent regeneration.)

8. All leads connecting to the IF
panel must have their slack
pulled from under the IF shield-
ed area. On U models these
leads must dress thru the same
openings as shown in the layout
drawing. (Prevent regenera-
tion.)

9. R-13, C7 and C8 must have their
leads to G-8 kept at least 1"
long, and the lead ends which
wire to the CRT bracket must
be kept very short. (The lead
ends to the bracket must not be
allowed to touch the chassis.)

10. Yellow lead to CRTS-I1 must
dress directly out from chassis
and slack must not lay near the
yoke. (Prevent pickup.)

11. CRT 2nd anode lead must have
excess slack taped to lower side
of CRT bell. (Prevent buzz.)

12. Lead to L12N must dress be-
tween S3N, 5T8 disc. -1st audio,
and T5N, discriminator trans.,
and must lay down to chassis and
away from N2N. (Prevent hum.)

13. Lead from L13N to L1U must
dress between T4N, sound take-
off and 4.5mc trap, and C9N and
away from T3N, video plate
peaking coil, also lead must be
kept as short as possible. (Pre-
vent oscillation.)

14. Lead from B-6-1 to B-5-1 must
dress under subbase and away
from VR-3, hor. ant. control.

15. Green lead from VR1N-6, high
side of volume control, must
dress away from VRIN-7 & 8 as
well as leads to VRIN-7 & 8.
Lead must also dress between
T4N and C4N. (Prevent hum.)

16. Lug VR1N-4, slow side of vol-
ume control must be lifted up
and away from cover of pot.
(Prevent grounding of lug to
pot. frame.)

17. Shielded cable lead must be
dressed away from C1N and
pushed down close to the panel.
(Prevent audio feedback.)
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
PHILCO Chassis 7H20, 7H20U, 7H22, Continued

NEW SWEEP OSCILLATOR PANEL CHASSIS 7H20 and 7H20U
In later production of the 7H20 chassis the sweep oscillator

panel has been modified. Two of the printed ceramic couplets,
N4M in the horizontal osc. output and N3M in the vert. osc.
grid, have been replaced with a new type of component pack.
Schematically there are no changes except for the printed
panel and the two new packs, all other components remain
the same. The new part numbers are: N3M - Resistor -
condenser network, vert. osc. grid (replaces 30-6015-1) 30-
6502-1. N4M - Resistor - condenser network, hor. osc.
output (replaces 30-6025) 30-6503.1. Printed panel, sweep
oscillator - 54.5266. In cases where the new component pack
is unattainable the old couplet may be used as a substitute.

In trouble shooting this panel standard procedure is followed,
in that voltage and resistance readings and waveforms are
taken at their appropriate points.

If the horizontal oscillator pack N4M is suspected the
pack must be isolated to check it for leakage or shorts. This
isolation is obtained by opening the link which connects to
pin 1 of the pack, removing all the wires from tie lugs LIAM
and LI2M, cutting with a razor blade or a similar sharp
device the copper foil to pin 3 of the pack and removing the
7AU7 osc. tube. Note: When cutting the foil, the cut should
be made as close to the pin 3 solder connection as possible.
Thus resoldering is simplified, as all that is necessary is to
extend the solder from the original connection.

With the pack isolated, resistance readings may be taken
(meter on high range) between the following points:

Across pins 2 and 5 should be approximately 50K.
Across any other combination should check open.
If a reading is obtained between any two pins other than.

pins 2 and 5, a short or leakage exists and the component
pack should be replaced.

The pack (N3M), in the vert, osc. grid circuit can also
be partially checked by a similar method. To isolate this
pack, remove the 6CS7 osc.-output tube and remove the
wires from tie lug L 10M. With this unit now isolated, take
resistance readings.

Across pins 1 and 3 or 1 and 2 should check open.
Across pins 2 and 3 should be approximately 100K.
If any reading is obtained from pins 1 and 3 or 1 and 2 or

if the wrong resistance reading is received between pins 3

and 2, the pack should be replaced.
After it has been ascertained that a component, within

the pack, is defective, the next step is to replace the unit
with no damage to the PW panel or the copper foil.

Either of two methods are suggested depending upon the
location of the pack.

The first method is to snip the pack pins between the unit
and the panel. Then to unsolder the remaining pins one at
a time. However, this method can only be applied when
the unit is in a position where the pins are accessible. In
some cases the pack may be located in a group of components,

which makes snipping of the pins impractical, thus requiring
the second method. In this method, the complete assembly
is unsoldered as a unit, by applying heat to all of its
connecting pins simultaneously. Tips may he made from #10
copper wire for either the soldering iron or gun, for this
purpose. The tips should be bent so that only a single wire
will come in contact with the soldered pins. The pins from
the pack are staggered for rigidity and spacing, so the impro-
vised soldering tip should be placed down the center of the
pins, in order for contact to be made with all at the same
time. The tip which comes in contact with the pins should
be bent to the relative size of the component pack.

As heat is applied, the pack should be grasped by the
free hand and worked loose. A slight pull is necessary, as
one of the lugs is flattened, to hold the unit in place before
soldering. Care should be taken that not too much pressure
is exerted as this could possibly crack the panel. Note: It
is recommended that a 40 watt soldering iron be used for
any work which is done on a printed wire panel; however
if some other type of iron or a gun is used, the precaution
against applying excessive heat should be observed.

It is recommended that no external resistor or capacitor
be wired into the circuit to replace a defective component
in a component pack. The pack should be replaced in its en-
tirety as would any single component which proved defective.
The recommended procedures for checking the pack do not in-
clude piercing the phonolic coating in an attempt to reach the
end of a component with test leads.
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CHANNEL
SELECTOR

ON

CHANNEL 7
(LIFT UP)

SHANK

SL OT
TOWARD --
CABINET

RE AR

SPRING
LOCK

(DEPRESS
WITH

SCRE`YDR IVE RI

411111

//////11M1111111111111111111111111M

P.4

FINE TUNING
KNOB

CHANNEL SELECTOR KNOB REMOVAL

CHASSIS REMOVAL

The following procedure should be followed when removing
the chassis for servicing.

Remove the rear cover of the receiver.
Pull upwards on the brightness, contrast and volume knobs

until the knob shafts disengage from the sleevings on the con-
trol shafts. Do not attempt to completely remove these knobs
as they are held captive to the cabinet by retaining clips.
Leave the sleevings on the shafts of the controls.

The channel selector knob is held captive to the selecto: shaft
by a spring lock which must be released to remove the channel
selector and fine tuning knobs. Switch the channel selector to
the channel 7 position. Turn the fine tuning knob so that the
slot in the knob is facing toward the rear of the receiver. With
a small shank screwdriver reach in from the rear of the cabinet
and release the lock while pulling upward on the channel
selector knob. Refer to figure for detail on releasing the spring
lock.

The chassis mounting feet slide into four slots in the metal
bottom of the cabinet. Slide the chassis to the rear approxi-
mately V4" and lift up disengaging the feet from the cabinet
and lift the chassis out of the cabinet.

When it is desired to completely isolate the chassis from the
cabinet, the high voltage lead and kinescope socket must be
disconnected. Remove the ion trap magnet. The yoke retaining
clamp is removed by pressing the ends together and sliding
the clamp off the kinescope neck.

The yoke is wired directly to the chassis and should be slid
off the kinescope neck and left connected to the chassis. The
speaker also is wired directly to the chassis and should be
dismounted and left connected to the chassis.

Replacing the chassis is simply a reversal of the above
removal procedure. Make sure the retainers holding the control
knobs captive to the cabinet are in place, if they were re-
moved for any reason. The spring lock on the channel selector
knob will automatically lock when the knob is replaced on
the shaft.

RCAVICTOR
PORTABLE TELEVISION RECEIVERS

MODELS

17-S-7090, 17 -S -7090U

174-7092, 17 -S -7092U
17-S-7093, 17 -S -7093U

17-S-7099, 17 -S -7099U
Chassis No. 5377 or 5378

(Service material on this and
the next seven pages.)
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RCA Victor Portable TV Receivers
Models 17S7090, -U, 17S7092, -U,

17S7093, -U, 17S7099, -U.
(Continued)

SCHEMATIC DIAGRAM 95359-3 TUNER
(Used on 5377 Chassis)
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CHASSIS IDENTIFICATION

Chassis 5377 is used in receivers with VHF only. It em-
ploys a 95359-3 VHF tuner. The schematic diagram for
this tuner is shown at the left side of this sheet.

Chassis 5378 is used in UHF/VHF receivers. It employs
a 95604-3 VHF tuner and a 93870-5 UHF tuner.

The chassis designation is stamped on the main chassis
of the receiver as the first four digits of the receiver serial
number.
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KINESCOPE AND MASK CLEANING

The chassis should be completely removed from the cabinet,
including the speaker and yoke assemblies.

Pull off the top trim at each side of the cabinet. The trim is
held in place by three spring clips and is readily removed by
carefully pulling it outward.

Remove the three screws at each side, revealed when the
trim is removed, which hold the top and bottom sections of the
cabinet together and lift off the top section of the cabinet.

There is a screw at each side of the cabinet holding the
kinescope mounting assembly fastened to the cabinet sides.
Remove these two screws and lift out the kinescope and
mounting assembly as a unit.

The plastic mask and kinescope should only be cleaned
with water, a mild liquid detergent and a soft cloth. Do not use
cleaners, polishes, oils or waxes on the plastic mask. Care
should be observed not to scratch the mask surface and the

T.A1 ISV14-

R5I0
3300

R511
3 300

55o,
AtTERLOCK

1155
SUPPLY

mask should be wiped dry immediately.
If kinescope replacement is required, loosen the two nuts

on the mounting bracket assembly and install the new kine-
scope in the bracket assembly. Reassemble the assembly and
reinstall the assembly and kinescope in the cabinet as a unit.

AGC ADJUSTMENT. -To check the adjustment of the
AGC Threshold Control, tune in a strong signal and sync the
picture. Momentarily remove the signal by switching off chan-
nel and then back. If the picture reappears immediately, the
receiver is not overloading due to improper setting of R304.
If the picture requires an appreciable portion of a second to
reappear, or bends excessively, R309 should be readjusted.

Turn R304 fully counter -clockwise, then clockwise until
there is a bend or shift in the picture. Then turn R304 counter-
clockwise just sufficiently to remove this bend or shift.

The AGC control adjustment should be made on a strong
signal if possible.
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RCA Victor ALIGNMENT PROCEDURE 17-S-7090 to 17-S-7099 Incl.
17 -S -7090U to 17 -S -7099U Incl.

PICTURE I -F TRANSFORMER AND TRAP ADJUSTMENTS

TEST EQUIPMENT CONNECTIONS:
BIAS SUPPLY Apply -5 volts to I -F AGC bus at junction of C203 and R205. Ground positive lead to chassis.
OSCILLOSCOPE Connect in series with 33,000 ohm composition resistor to Video Detector output at junction of

L204, R211 and R215 using direct probe. Ground lead connected to printed board supporting frame.
SWEEP GENERATOR Connect I -F output in series with .0047 ceramic capacitor to junction of L200 and R200 at grid, pin 1,

of V101.

SIGNAL GENERATOR . Couple loosely to sweep output cable to provide markers.

STEP SWEEP
GENERATOR

SIGNAL
GENERATOR ADJUST REMARKS

1
Detune tuner mixer

plate coil - - L10 or L11
(mixer plate)

Turn core fully counter -
clockwise

2 Adjust 41.25 mc. trap 40 - 50 mc. (I -F) 41.25 mc. T200 (top core) Minimum 41.25 mc. indication
on response curve

3
Adjust 3rd pix. I -F

transformer 40 - 50 mc. (I -F) 44.0 mc. T202 (top)

4
Adjust 2nd pix. I -F

transformer 40 - 50 mc. (I -F) 45.3 mc. T201 (top)

Peak T200 (bottom core), T201
and T202 on frequency then
adjust all three for correct re-

below.

5
Adjust 1st pix. I -F

transformer 40 - 50 mc. (I -F) 42.7 mc. T200
(bottom core)

sponse as shown

Move sweep and signal generators to terminal "A" on printed board. Use same sweep termination

6
Adjust 47.25 mc. trap 40 - 50 mc. 47.25 mc. L200 (top) Minimum 47.25 mc. indication

on response curve

Retouch T200 (bottom core), T201 and T202 for proper response as shown below.
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Figure 15-Picture I -F Transformer and Trap Adjustments
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

RCA Vic tor ALIGNMENT PROCEDURE 17-S-7090 to 17-S-7099 Incl.
17 -S -7090U to 17 -S -7099U Incl.

SWEEP ALIGNMENT OF PICTURE I -F
TEST EQUIPMENT CONNECTIONS:

BIAS SUPPLY Apply -5 volts to I -F AGC bus at junction of C203 and R205. Ground positive lead to chassis.
OSCILLOSCOPE Connect in series with 33,000 ohm composition resistor to Video Detector output at junction

of L204, R211 and R215. Ground lead connected to printed board supporting frame.
SWEEP GENERATOR Connect in series with 1500 mmf. capacitor to test point TP1. Use shortest leads possible.
SIGNAL GENERATOR Couple loosely to sweep output cable to provide markers.
VACUUM TUBE VOLTMETER Connect to Video Detector output at same point as oscilloscope. Use DC probe.

STEP SWEEP
GENERATOR

SIGNAL
GENERATOR ADJUST REMARKS

Set channel selector to channel between 7 and 13 which causes minimum distortion of response as fine tuning is rotated.

Adjust mixer
plate coil 40 - 50 mc. (I-F)L1042.6 mc .

45.75 mc. or LI1 Sweep output set for 3 v. P -P

2 Adjust I -F
input coil 40 - 50 mc. (I -F) 42.6 mc.

45.75 mc. L200

on scope. Adjust for response
shown.

3
Retouch 41.25 mc.

trap 40 - 50 mc. (I -F) 41.25 mc. T200 Minimum at 91.25 mc.

4 Retouch 47.25 mc.
trap 40 - 50 mc. (1-F) 47.25 mc. L300 Minimum at 47.25 mc.

Retouch LIO (or L11) and L200 by repeating steps 1 and 2.

Reduce I -F bias to -4 volts.
(see below). Set generator to
Do not change generator output

Couple signal generator
45.75 mc. and adjust output

in steps 5 and 6.

to mixer, in series
for exactly one

with pad shown in Figure 12, using tube shield jig
(1) volt on the "VoltOhmysr. Remove the pad.

5 Set 41.25 mc.
attenuation - 41.25 mc. T200

(clockwise)
Adjust for 0.5 to 1.0 volt

on VTVM

6 Set 47.25 mc.
attenuation - 47.25 mc. L300

(clockwise)
Adjust for 0.5 volt or less

on VTVM

put R CrIiiia Wos C2 17) 6
-5V. OR

-4V.
"03 C3

c,, 16:V1../..,

1 v z
9 I 2e 3

le
V 104 42 .6MC

70%556

'-F
FL

a'
CI ::

co,3jpp 100

8

( .. )
9

45.75MC

BIAS
(SEE TEXT)

NIL. rEi
:

C106

r-
12215

40%. 5%

L204

4 L203.1 IT z 1 41. 25MC 47.25MC
OCSW..) c2oz (:!C1111:0 (c. WV') iE ..0,,,, I..

FM IME13
N

33.000

CO
F2°7.)

%.* GIEE) Cia DC
PROBE

OHMS

0
47.25

IT ca)
A I=I 4

Q 206

1.  ;PI 6 V103

..r1 '
1.70. V102°

1 5

R209

7 00 r 2 4 7 I co t 4
Ny. 3

0/ I
/ GROUND

PROBE

(0 C510:: ) az, OSC 1 LLO-

MC
\to q _(::c.:0(---) -4.--,--6,_ .,_, i 1.505 -4(iC511 ^

H
+ L503 41 -`4". 9 Lsos 1,"-A . ,. )

GROUND TOFRAMEO
FROM SIGNAL PAD
GENERATOR - tam Taro

SIGNAL
GENERATOR

0 0 0
4 I.25MC
(TOP CORE)

VTVM
OSC. 1

M I XER 4.,..

GROUNDI
5

alb ...;__,J
--..." ..4 :

TUBE
TELESCOPE SH IELD

TUBE (JIG)
SHIELD

Q 0 0 ° 0 '

' '0°0 O0
LIO Q 1500MMF 1..a0 n 0

0n n - SWEEP
GENERATOR

95359-3 TUNER 95604-3 OR 4 TUNER R -ID

Figure 16 -Sweep Alignment from Mixer Grid
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I VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

RCA Victor ALIGNMENT PROCEDURE I7 -S-7090 to 17-S-7099 Incl.
17 -S -7090U to 17 -S -7099U Incl.

TUNER I -F ALIGNMENT - UHF/VHF MODELS ONLY
TEST EQUIPMENT CONNECTIONS:

BIAS SUPPLY Apply -2.5 volts to AGC terminal 7 on the tuner. Ground the positive lead to tuner case.
OSCILLOSCOPE Connect 1500 mmf. capacittor & 220 ohm resistor in series from pin 1 of VI to ground. Connect ca-

pacitor to pin 1 & resistor to ground. Connect scope to junction of resistor & capacitor. (See below.)
SWEEP GENERATOR Connect to I -F input jack J1 using input head shown in Figure 13.
SIGNAL GENERATOR Couple loosely to sweep output cable to provide markers.

STEP SWEEP
GENERATOR

SIGNAL
GENERATOR ADJUST REMARKS

Set channel selector to the UHF position between channels 2 and 13.

Adjust I -F input
coil 40 - 50 mc. (I-F)L1341.25mc.

45.75 mc.

L13 for max. gain and response
"A". Generator set for .5 v.
P -P or less on scope.

Remove capacitor and resistor and move oscilloscope to I -F output terminal 3 on the tuner, point "X" in figure below.

2 Adjust I -F interstage
coils 40 - 50 mc. (I -F) 41.25 mc.

45.75 mc. L26 and L38 Adjust L26 and L38 for re-
sponse "A". Bandwidth is ad-

3 Adjust I -F bandwidth 40 - 50 mc. (I -F) 41.25 mc.
45.75 mc. L26 pos

justed by moving entire coil
L26 with relation to L38. (See
special note following.)

Note:-L26
channel

and L38 are inaccessible with selector in UHF position. To adjust,
9 to adjust, then back to UHF to observe results. Repeat until correct

observe response in UHF position, switch to
response, shown in "A," is obtained.

Move oscilloscope to Video Detector output at R211. Use DC probe in series with 33,000 ohm resistor.
4 Retouch I -F interstage

coils 40 - 50 mc. (I -F) 42.6 mc.
45.75 mc. L26 and L38 Retouch L26 and L38 for curve

"B" below. Use 3 v. P -P.

CHANNEL SELECTOR

7211 SHIELDED SAME AS L862
CABLE 8 1/2 " LG. PART 103954 TO I -F

SWEEP,-
CABLE

IN UHF POSIT ION
IIII
ft.-

I, TO -IF 1

1

INPUT I 100n I APPROX.
JACK i 1-.----1" x1" X1Kg"- MI J I

J

NM El= SAME AS L863
& II *103955

0
14

PART

'S ' 0
o 0 IM

le Figure I3-Tuner I -F Input Head

'..-0 - I 25MC 45 75MC 42 6MC

(S) D1 sz i t
41 70%5% 

LI3 .1
MATCHING II alga w. 1500MMF 45 75MC0 HEAD v. It /

/ 40%5%0 6 0- 5 TEXT 220 OHMS-
/

..,,,Illp 1 4 I 25MC 47 25MC

... plrif RESPONSE "A" RESPONSE "B"1
/ NI.-2.5 V. 33,000

BIAS OHMS .....1-.,

II' 1

- DIODE
PROBE

SET CHANNEL SELECTOR
IN CHANNEL POSIT ION 9 ------
TO ADJUST L26 B L38

NMI
lPi MI

TO R 20.1

SWEEP SCOPE
1 L zo,

1 tir 'U11" I ME
GENERATOR DC 1

PROBE I 1

0 41 0PG200

0

i
OSCILLO-

IN
L38

0 SCOPE

--"IIINI4r,
,

SIGNAL 0GENERATOR ID 1 ,,os mg
ISEE FIGURE IS FOR I

g '11'0? ',I:- TO
L26

n1
..-__ SWEEP 0 I

111 1

Figure 17-Tuner I -F Alignment (UHF 'VHF Models Only) -
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

RCA Vic tor ALIGNMENT PROCEDURE 17-S-7090 to 17-S-7099 Incl.
17 -S -7090U to 17 -S -7099U Incl.

SOUND I -F, RATIO DETECTOR AND 4.5 MC TRAP ALIGNMENT
TEST EQUIPMENT CONNECTIONS:

OSCILLOSCOPE Connect to terminal "13" on the printed board at the kinescope cathode, using the diode
probe.

SIGNAL GENERATOR Connect to Video Detector output at the junction of L204, R211 and R215.
VACUUM TUBE VOLTMETER Connect to terminal 1 of De -emphasis Plate PC100 in series with 100,000 ohm resistor

using direct probe. Connect the meter ground lead to the junction of the two 100,000 ohm
resistors installed from R107 to ground. (See illustration and Miscellaneous below.)

MISCELLANEOUS Connect a matched pair of 100,000 ohm resistors in series from pin 2 of V106A Ratio
Detector to ground at R107.
Connect a jumper from the grid, pin 1 of V103, to ground at R209.

STEP SIGNAL
GENERATOR ADJUST REMARKS

1
Adjust Ratio

Detector Trans.
Secondary

4.5 mc. T100
(Top core)

Adjust T100 (top core) for maximum reading
on VTVM. Use peak which separates core
farthest from bottom core.

2
Adjust Ratio

Detector Trans.
Primary

4.5 mc. T100
(Bottom core)

Adjust T100 (bottom core) for maximum read -
ing on VTVM. Use peak which separates core
farthest from top core.

3 Adjust Sound
Take -Off Trans. 4.5 mc. T203

(Top core)
Adjust T203 (top core) for maximum

reading on VTVM.

4 Adjust 4.5 mc.
Trap

4.5 mc.
(Modulate 30%
with 400 cycles)

T203
(Bottom core)

Adjust T203 (bottom core) for minimum 4.5
mc. output indication on the oscilloscope.

Repeat steps 1, 2 and 3 for maximum reading on the VTVM. Use the lowest
will produce a usable reading on the meter when making the final touches

output from the signal generator which
on these adjustments.

5
Adjust Ratio

Detector Trans.
Secondary for crossover

4.5 mc. T100
(Top core)

Adjust T100 (top core) for zero output
reading on the VTVM.

0 00
(BOTTOM (TOP

CORE) CORE)

0 0
(TOP (BOTTOM
CORE) CORE)

o
OSCILLO-

FULLY
COUNTER -

SCOPE

100,000 OHMS i

(MATCHED PAIR) I

GROUND

ili
FULLY CLOCKWISE

CLOCKWISE

GROUND DIODE
PROSE

irSiliPROCISE 7

P0I01 i ® /PP../-1.3,0- ip CM
7 - 'i -6 5 4 3 21 ,- 7 0 I. G.oI R

I
-

1
cos r- ,

0219

e V106 ,, 100,000 . **
.

0107
4.

1 I 1

1
st IT

-( 82201.-
C218 K

all
C 9 --./'C\

R2111 zZo
5 V106 3 Ir 1 n

.....
PC500

6 2 0!
I

3

III 0 0302

D 1_
Mt-

C I/ 6 1 t'lT 100
51

60
1=3

/ Go
--- -

4 RII2 O RDO3 4,5 .=, RIl ..t.,..°.. c/408
C203 03

c.
a v 05 2 1,011

-/---... 9
V104

, t: L y 10

ri
RfOS

te

203

300 R
c 0,

, ,

U
(.: ,

CIO

R2I

3 0

9 1

R

1Lt.

411 n
s@ ,,,,ft 9 V110

U
9 1..04 R407

4 L20311 -4...: I- A u(.00) C202..4,)= witamEam =I UM
N)

564.

'''° GEM f20
rii P crj --.._

-6
V CR

s4

91206
7

iklicn V101 6 tra v102 6 7M3
'

s 1 5
0 GROUND

P0200,Th
0 3W
.), 1'

A (= ,_
-1- 4 a' U T201

2 4 1=1 1 \
...,./0:0509::.) ../.--_, (.: C510I, 122^0 SIGNALq ,R 02,....rj, (00511, 1 L505 ) 419 GENERATOR_(:;csoe.;)

4 L503 1 L
)

11

GROUND JUMPER
TO FRAME j

1

______--
i

Figure 21-Sound I -F, Ratio Detector and 4.5 me, Trap Alignment
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

RCA Victor Models 17S7090, -U, 17S7092, -U,
17S7093, -U, 17S7099, -U, Continued

SERIES HEATER SEQUENCE

r
111

D

C203

055

;C300

PC101

( 0.) 0 0 )

202

GEO
B c zoo

ca Li4 00

C 302

RII2

0202

C20!,

9 V106

0

o
5 2
7100

(P103, 12102
CIO 2)

a4 1al

(;:cv4
E

R206

foL

T203

L200 L"
4, LSO3

I

..412213

m4R208

111
sacs
Lt I I

1201 C68

(.0 C5109

C101

C100
8101

Ti

am)

4 Lso

(3) RELEASE CHANNEL ® PULL UP BRIGHTNESS,
SELECTOR FROM CONTRAST I. VOLUME
CABINET REAR KNOBS (LEAVE CAPTIVE

TO CABINET)

C)REmOvE THESE THREE SCREWS -BOTH SIDES -1
LIFT OFF CABINET TOP -REMOVE CHASSIS (SEE TEAT1

11

0

 7) LOOSEN NUTS -BOTH SIDES -
TO REMOVE KINE FROM MOUNTING

O

o REMOVE TOP TRIM -BOTH SIDES

REMOVE SCREW HERE -BOTH SIDES -
LIFT OUT KINE t BRACKET ASSEMBLY

 FOR BINE REPLACEMENT ONLY

REMOVE
REAR
COVER

V_J 1_1
CHASSIS AND KINESCOPE REMOVAL

CHANNEL NUMBER

OSCILLATOR ADJUSTMENT

CHANNELS
2.4 and
OSC ADJ

cI,CHANNEL
13

OSC ADJ

95359 -3 TUNER 95604 -3 TUNER

VHF OSCILLATOR ADJUSTMENTS

FN/

R2I9
100

6218S
41R302.1

45-
,J1.., T203

8303
(C217)

4

fl
R21

L2031.1 lT

(.  T CR2 141-

C2Il a

rk0210

3- Y L20

ciz

(0C SI 1 )

I I

PRINTED BOARD UNIT LAYOUT

0219

'"(83,1)

C220

R305

N

L505 +

PC 300

.2
16

Dl

PS),

0, C3OB
T

= -1 zzof-
K p

^.t

c=1

 R408
=, R4I1

t lo
e1:71:2

UV.\ n
,

fikt:
(17

0400

;ern ill III
Cl40 R404 R405y

C40'((:1

11

L400

R407

The assembly represented above is viewed from
the component side of the board and is oriented as
it will usually be viewed on the chassis.

The printed wiring, on the reverse side of the
board, is presented in a "phantom" view super-
imposed on the component layout.
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

SYLVANIA
SYLVANIA ELECTRIC PRODUCTS

CHASSIS: 1-525-1,-2
MODELS: I4P101, 14P201 SERIES

(Circuit diagram on pages 158-159,
alignment facts on page 160.)

VERT Li N
R 312

AC INTERLOCK

SEL RECT

VI3
12A X4

GT

DAMPER

NORI2 OUTPUT

C 501
C502
0110

LTER
HOPE

R50i

V9
i2L6

GT

HORIZ OSC.

V14

40 P4 A OR
148(.4

PICTURE
TUBE

L2,

7301

23Q
PICTURE IF,

VIDEO DET
8 AGC

1ST
PICTURE

IF

\ CRYSTAL INCI2A
ON TUNER

I L3

$-40 "ie°
AMC

c1 i

ANT.
300 OHMS

L4 L
28N4 5CGI3Limitir wow

VIDEO AMPL,
SYNC SEP.

SOUND I
VERT

SOUND DE T

CD CD

(USE VHF FTIERWIF STRIP)

BOTTOM CHASSIS LAYOUT

IDENTIFICATION

I FRONT VIEW
2 TOP VIEW
3 2 AF 4
4 9 80 7A
5 SAT8
6 VHF TEST POINT

112-81 27 II c -
A C

VHF TUNER *323-0084

1110.03.0
VHF T

300 0.00

vl
3016

-0 -0 -0- 6012. 4 S° 6
44 9

CIO- 6-3

IG

1

L9

FINE TUNING

RT
ION

erid,C 309I°

4.13" TEST POINT I F OUTPUT

2!N SCGO

SOUND
IF TRANS

VII
i2GUS CO

1265

AUDIO OUTPUT

VHF TUNER* 323-0085

CONTRAST

BRIGHTNESS
11212

VERT HOLD
R310

ON -OFF, VOL
6501, R109

c93°E1
s+444

6 IF OUTPUT

+135V
C8

0 -40L2
AGC

Li
®TOP VIEW 1-

04F44

3.r. CAPACil(21113 I. .3133.3

3210 3.Y C130,110133 r000 50
3313 n23123003 3, 32
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

SYLVANIA Chassis

UHF
ANT.
TERM

VHF
ANT.
TERM.

FIL

1-525-1, -2, Models 14P101, 14P201, Schematic Diagram

RF TUNER ( II -525 -2 CHASSIS)
(UHF SECTION)

VI5
2AF4A

UHF OSC.

( VHF SECTION)

VI

48(17A

VI

28N4
RF AMP.

RF AMP.

V2

SATE
OSC./MI5

RF TUNER (1-525- I CHASSIS)

6+

V2

5C68
OSC. /mix.

OAV
IF

()OUTPUT

CAUTION!!
USE POWER LINE ISOLATION TRANSFORMER WHEN
SERVICING THE CHASSIS.
PICTURE TUBE HIGH VOLTAGE ANOOE LEAD MAY
HAVE A POTENTIAL OF 12,500 VOLTS. OBSERVE
ALL HIGH VOLTAGE PRECAUTIONS WHEN SERVIC-
ING THE CHASSIS. 00 NOT OPERATE THE RE-
CEIVER WITH THE HIGH VOLTAGE COVER REMOVED.

USE SAFETY GOGGLES AND GLOVES WHEN HAND-
LING THE PICTURE TUBE.

117v. AC

t
LINE CORD
INTERLOCK

+130 V.

5501

ON -OFF SWITCH
(ON R106)

R501

7.S11. 35014A

5501

R502

VS

3CB6
1ST VIDEO IF

+136 V.

L501

+ C60125A + axe (I)i+130250 IND. V.200MFD.
150V. 1150 V.

= A r
v6 VT

al.
VS

SUS 3016 12C5

an.
513 v. V9 VS

VI
12006

12.A.CT PIO 12L6GT.*,6wilA V
5Ue

7 0 5

VOLTAGE AND WAVEFORM
MEASUREMENT NOTES,

1. WAVEFORMS AND SOCKET PIN VOLTAGES
MEASURED WITH RECEIVER OPERATING
UNDER STRONG SIGNAL CONDITIONS
WITH CONTROLS ADJUSTED FOR 'NORMAL'.
SETTINGS.

2. SOCKET PIN VOLTAGES MEASURED WITH
A VACUUM TUBE VOLTMETER.

3. VOLTAGES* 20% OF THOSE SHOWN ARE
NORMAL.

4. MEASUREMENTS WERE MADE WITH REFERENCE
TO CHASSIS AND ARE POSITIVE UNLESS
OTHERWISE INDICATED.

5. AC POWER SOURCE 117V. 60 CYCLE LINE.
6. THE TERMS 30"'- OR -7875-'- REFER

TO SCOPE SWEEP FREQUENCY USED.

5 5

5 1

L206

v3

0214 0215
TAM T.001

-4.- I
HOR. AFC
DUAL DIODE

mo.o.
mo,t,

sue
SOUND IF

V4A

sus
2ND VIDEO IF

808

T202
44751/1C

la
10

r.
C205
470//pf

R301
15K

6301
0022

R302
1.5
MEG.

V58
6AW8A =

SYNC SEPARATOR

R303

330K

0302

27Qpy,

.0. 11306

-ttV
2

0401
I5ujv

0402

244d

)(401

I MEG

R401
330K

R403
4.7 K

MCI"

vD
GCB'?

140RI2. OSCIUJ17011
8404

Y.

R304
38K

+130 V.

ID

406 10406 °
62K 100

Pla

.001
C403

.001 .1

C405 11406
non

K

C303
S20
F,,

P305
82 K

R4011
62)1

I 

+130V

330$6,F

2 Is v

R4/(
1501

le

x. VS/

GENERAL SCHEMATIC NOTES:

1. ARROWS ON POTENTIOMETERS INDICATE
CLOCKWISE ROTATION.

2. ENCIRCLED LETTERS ARE REFERRED TO
IN ALIGNMENT PROCEDURES.

3. VOLTAGE SOURCES ARE INDICATED BY
ENCIRCLED SYMBOLS. CORRESPONDING
SYMBOLS WITHOUT CIRCLES INDICATE
VOLTAGE TIE POINTS.
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

SYLVANIA Chassis 1-525-1, -2, Models 14P101, 14P201, Schematic Diagram
V7

3 DT6
SOUND DETECTOR

V46
5 U 8

VIDEO DETECTOR I AGC

0109

V5A

.1212 6AW8A
10 VIDEO AMPLIFIER

- 6207
I .1

VI

12CU5 OR 12C5
AUDIO OUTPUT

6213
11 ^v.1

+130 V.

8210
22010

yes
5US

au

0304 R300
0AA

.0022 22K
R307 C

8310
1.5

MEG.
VER. HOLD

9

MO V PP
/813,

G409
Geoymf

8411
479

0410
1.0047

VERTICAL OSCILLATOR

tR3II
15 MEG.

--to-
WAAA

R3I3

330K

5
AA
12.2 MEG.

6307 1

VII

12006
HORIZONTAL OUTPUT

100V.,
,75

0411 R414

820/40 100 It
tR412 S R4I3
j, 2 20 K j 470K

CAN NECT SCOPE
LEAD TO

ONSu LOTION

R211
4.79

+130 V.

R2I2
150K

BRIGHT-
NESS

1_52070

BLUE 1102

R2I3
470 K

R3I8
2

V9 +130 V.
HE1111.77 +29 0 V.

12 L6GT
VERTICAL OUTPUT IP n"-

1401
R415
W. 9...+130 v
180.0

R4I6
sA. 315

G412 27K
41+290V. .22 I T 2 2

i6 PP 9316
JO, 39K

1301
BLUE

230I0D
RED --eEk

--C309
- .04 I

+130 V.

IR317
47K

+130 V.

gi)
+12, 500 V.

A

RED

BROWN

`SOS'

,
IOR

+12,500 V.

P319 +290 V. x
ILJ

0310
.047

I D047

YELLO

DEFLECTION I

YOKE

04151
47

L30IA

L3019

L402 A

L4029

(Video IF and Sound IF Alignment is on page 160, over.)
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

SYLVANIA Chassis 1-525-1, -2, Models 14P101, 14P201, Alignment Information

VIDEO IF a SOUND IF ALIGNMENT
VIDEO IF ALIGNMENT

STEP ALIGNMENT SETUP NOTES TEST EQUIPMENT HOOKUP ADJUST

1. Connect 3V. DC source (-) ter-
urinal to Point " B" (IF AGC
bus) and connect (+) terminal
to chassis.

Set VHF tuner BETWEEN any two
channels.

Adjust Contrast control to
MINIMUM.

SIGNAL GENERATOR - through .005
mfd. capacitor to RF test point
on VHF tuner. Set generator to
44.75 MC.

VTVM - DC Probe to Point "A"
(Video Detector Load) through
isolation network illustrated
below,

10K
TO TO

For MAXIMUM at 44.75MC:

L8 (VHF Tuner)
T202
T201
L201

Adjust in order shown; reduce
generator output as required to
keep VTVM reading between 1 and
2 volts.

VTVMITTWV-I----"-POINT
SCOPE

.001T.
:r

2. Same as step 1. SWEEP GENERATOR - through .005
mfd. capacitor to RF test point
on VHF tuner. Set generator to
43.5 MC with 10 MC sweep.

SIGNAL GENERATOR - loosely
couple as a marker to sweep
generator lead.

OSCILLOSCOPE - across Point
" A" (Video Detector Load)
through isolation network il-
lustrated in step 1.

L8 (VHF tuner) and L201 for
response curve shown:

50%5°,

43.55MC 45.75MC
(L201) (L8)

44.75MC

Adjust L201 to position 43.55MC
marker; adjust L8 (VHF tuner) to
position 45.75 MC.

SOUND IF ALIGNMENT

1 Adjust Contrast control to
MAXIMUM.

DETUNE L102 QUADRATURE COIL TO
MAXIMUM OUTWARD POSITION.

Connect signal generator to
Point " A" (L203 and L204
junction) through .005 mfd.
capacitor. Set generator to
unmodulated 4.5MC (preferably
crystal calibrated or con-
trolled). Set VHF tuner
BETWEEN any two channels.

OR
Connect a good antenna to re-
ceiver and properly tune in a
STRONG station.

VTVM - DC Probe to Point " E"
(Pin 2 of 3DT6) through 10K
isolation resistor; Ground or
" Common" lead to chassis.

For MAXIMUM reading:

L101
T101

Adjust signal input as required
to keep VTVM reading between
3.5 volts and 5 volts DC.

Leave VHF tuner and Contrast
control set as in step 1.
Utilize same signal source as
in step 1.

VTVM - DC Probe to Point " D"
(Pin 5 of 3DT6) through 10K
isolation resistor; Ground or
" Common" lead to chassis.

L102 for reading of 125 volts
(t5 volts) at Point "D"(Pin 5
of 3DT6).

Increase signal input to max-
imum. MAINTAIN POWER LINE VOL-
TAGE AT 117 VOLTS.

3. Leave Contrast control set as
in step 1.

Set VHF tuner BETWEEN any two
channels.

REMOVE SIGNAL GENERATOR OR
ANTENNA CONNECTION, depending on
signal source used for steps 1

and 2.

VTVM - Leave connected as in
step 2.

" Touch-up" T101 adjustment for
MINIMUM reading.

NOTE: Adjustment of T101 affects current flow in the 30T6 with no signal input because under this con-
dition, 1.102 quadrature coil circuit goes into oscillation. The T101 touch-up adjustment is necessary
to provide correct frequency and phase relationship between T101 and L102.
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Westinghouse
CHASSIS V-2311, V-2321, and V-2370, V-2380

Chassis V-2311 used in Models H14T170, -A, H14T171, -A, H14T172, -A, H14T198,
H14T199,

Chassis V-2321 used in Models H14TU170, -A, H14TU171, -A, H14TU172, -A, H14TU198,
H14TU199,

Chassis V-2370 used in Models H17T175, -E, H17T176, -E, H17T177, -E, H17T237C,
H17T238C, H17T239C,

Chassis V-2380 used in Models H17TU175, H17TU176, H17TU177, H17TU237A, H17TU238A,
H17TU239A

Service material for sets listed above is presented on pages 161 through 167. Chassis
V-2311 and V-2321 are alike except that V-2321 contains a factory installed VHF -UHF all
channel tuner. They are 14" sets. Chassis V-2370 and V-2380 are basically respectively
the same as V-2311 and V-2321, except that a 17" CRT is used, there are a few differences
in the Horizontal Sweep section, and some cabinet parts differ.

REMOVABLE
H.V. ENLOSI: RE

R 433
INSULATION

LO -BAND OSC. ADJ.

ANT. LEADS

t"-
4011111us

IX2B T401

L 500
RF TUNER

470V009M01
T400

ONOFFVOLUME

FINE TUNING

CHANNEL SELECTOR
PICTURE

MEZZANINE
HI  BAND OSC. ADJ.

INSULATION

C5094 C506

H. V. ANODE
R 505

SPEAKER LEADS- ii.....For., ..,..

6AU7 0.9 jr. Ap j...

12006- _...."4" - , - 6BH8

3CS6 ..-T r
3826Z

402
I .11i

I2C5 I2W6 GT
..i. '

CABINET BASE

R 504
CHASSIS

STOP
(BOTH SIDES) CHASSIS RAIL

Figure 1 - Front View of Chassis
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WESTINGHOUSE Chassis V-2311, V-2321, and V-2370, V-2380, Continued

HORIZONTAL RINGING COIL

The horizontal ringing coil (L400) should be
adjusted as follows:

1. Short out the ringing coil with a short jumper
wire. This can be done on top of the chassis.

2. Set the horizontal hold control to the middle
of its range, and leave it in this position during
the steps that follow.

3. Connect a VTVM to point F or to pin #7 of
the horizontal multivibrator socket to measure the
DC voltage between this point and B minus.

4. With the receiver tuned to a TV station,
adjust C416 for zero voltage on the meter. If zero
voltage can be approached but not quite reached
at one extreme of the C416 adjustment, it may be
necessary to set the horizontal hold control slightly
to one side of mid -position to obtain zero voltage.

5. Remove the jumper, from across the ringing
coil.

MEZZANINE

L103

SW500 & SW 300

R 205
VOL. CONTROL

R321
PICTURE CONTOL

ION TRAP

L 302

VERT. LIN.
VERT. HOLD

117 V.AC
BRIGHTNESS

QUIETING

6. Adjust the ringing coil L400 for zero voltage
on the meter, and check the adjustment by switching
to another channel and then back again. The re-
ceiver should pull into horizontal synchronization
on all channels.

QUIETING CONTROL

The quieting control R200A is located on the
back of the receiver. This control, which determines
the AM rejection characteristics of the sound sys-
tem, is normally adjusted during alignment of the
sound system as described under SOUND ALIGN-
MENT PROCEDURE and will not ordinarily require
further adjustment. In very weak signal areas, how-
ever, a reduction in noise or hiss on the sound may
be obtained by slightly re -adjusting the control.

GROUND SPRING

HORIZ. HOLD
HEIGHT

Figure 2 - Rear View of Chassis

I X2B

H V SPRING
LOCK

INSULATION

B-
CENTERING TABS

R503 FUSIBLE
RESISTOR

YOKE CLAMP

L 201

7AU7

3BN6

12 D4

6CN7

L 200

4. CHASSIS RAIL
1 CHASSIS GND.
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WESTINGHOUSE Chassis V-2311, V-2321, and V-2370, V-2380, Continued

CRT Removal (refer to figure 13)*
1. From the bottom of the cabinet, remove the

two screws (E) closest to front edge of base, which
secure bottom of mask.

2. Insert a screwdriver into the slot at point
"F" and pry out the bottom of the mask. Grip mask
at bottom corner with free hand and carefully pull
mask forward and out of cabinet. Handle mask care-
fully so as not to scratch shield.

3. To remove the CRT, remove the two self
tapping screws (G) from the bottom of cabinet.

4. Steady the CRT with one hand and remove the
two screws (11) from the top bracket. Carefully slide
the CRT out of the cabinet as shown in figure 13.

5. To replace CRT follow the reverse order.
'The yoke, CRT socket, ion trap, and HV lead must
be disconnected from rear of receiver.

N.V. CAGE ON
MEZZANINE

'1st

TABS

OEN

Figure 13 - CRT Removal

R426

150

25DN6
HORIZ. OUTPUT

1W

CHASSIS REMOVAL FOR SERVICING
1. Remove knobs from side of cabinet.
2. Remove back cover.
3. Remove speaker leads.
4. Loosen bottom speaker retaining nut (A) and

remove top speaker retaining nut (B). Slide speaker
out from under bottom nut.

5. Remove CRT socket & ion trap.
6. Remove self -tapping screw (C) securing top

mezzanine of chassis to nylon grommet on top
bracket of cabinet.

7. From bottom of cabinet remove four screws
(D) which secure chassis to cabinet.

8. Discharge the HV and remove lead from CRT.
9. Carefully slide chassis out from cabinet

until it just clears the cabinet.
10. To service receiver it is recommended that

an extension cable and lead be used between CRT
socket and HV lead to CRT respectively.

PICTURE TUBE
TOP

SLOTS
SHIELD

HI B+
128 V

128V
L 401
kWh

JCT. OF
R416A
R425

CRT STRAP

I X2B
H.V. RECT

1401- -1 R431
we`

o
1 3,3

4i.
7 2

R433

MASK

6 I

I

4 I R432

I 2.2K
C421-t. I

L _r_ _ J 56 PAW
3 5 KV

100 K
1W

V-2370 d V-2380 Chassis Sweep Section

RED

14 KV
HV TO CRT

8+ +400V
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WESTINGHOUSE Chassis V-2311, V-2321, and V-2370, V-2380, Continued

X

VU-
T

R

S

N

K

J

F

E

D

C

B

A-AMINNIMMIN

12W6GT

_Ann.
VERT. VERT. UlETING

tei TAU
oR6AU7r

III III III III III III III I I I I

0 4 8 12 16 20 24 28 32

Figure 14 Printed Circuit Board Component Location

C200 J17 C306 Q4
C201 118 C308 14

C202 K17 C309 F2
C203 N20 C311 G4
C204 N15 C312 S9

C205 S15 C313 F8
C206 Y21 C314 H9
L200 119 C315 08
L201 018 C316 112

R200A C19 C317 G14
R201 L20 C318 L23

R202 016 C319 Q10
R203 M13 L300 M5
R204 P15 L301 17

R206 U21 L302 H10

R207 U18 L303 E12

T200 W18 L304 E18

C300 U9 L305 011

C301 SIO R300 T7

C302 04 R301 T11

C303 K4 R302 R4

C304 L5 R303 Q3

C305 M4 R304 N3

R305 N5

R306 05
R307 13

R308 L3
R309 15

R310 G2
R311 H5
R312 17

R313 G7
R314 J9

R315 N7
R316 Q8
R317 E17
R318 E15
R319 G17
R320 FIO
R322 E13
R323 M12
R324 J11

R325 Q7
R326 P8
R327 K13
R328 122

R329 115

R330B C10

R331 M7
T300 M2
T301 H2
T302 E6
Z300 U8
Crystal

detector F5

C400 N21

C401 V25
C402 Y16
C403 X11

C404 U15
C405 Z12
C406 VIO
C407 F16
C408 J29

C409 U27
C410 129

C411 G29
C412 J31

C413 126

C414 H27
C415 T31

C416 G27

C418 S29

C419 G24
C420 122

C426 P20

C427 R17
L400 127

L401 B29

R400 R20
R401 Q21

R402 P25
R403 S23

R404 U21

R405 R23
R406B C10
R407 R13
R408 X14
R409 W14
R410 Y4
R411 Y8
R412B C8
R413 N23
R414 W3
R415 R18
R416A C22

R419 J30

R420 M30
R421 K26
R422 N29
R423 E25
R424A C25
R425 L24
R426 U30
R427 S30
R428 026
R429 X27
R430 G22
R439 E7
Z400 V16
Z402 Q29
C502 C3
C503 12

C504 L2
C505 Q1
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WESTINGHOUSE Chassis V-2311, V-2321, and V-2370, V-2380, Continued

O

0V502

B-

VERT.
LIN.
R4I280 0 C313.;T1

R402

R326 ...w......R430
*IF.

1.211iL,
...--wo-s.

0   .________. 4;647
....,m_. R425

20 R403 oi343Yal ,,, R4alfeita

C401 9 -M1444-40
R428 00-.0-41 0.---4

R429

B -

BRIGHT.
R3308

IKI

111111

R206 \R404 1111-.C24-.03
R401e 0400 C420 QUIETING

R200 A

HEIGHT
R4I6A

si

HORIZ.
HOLD
R 424 A

L___J

1 c

- W- i s)
V7cruT

-aek402

C413
R4Il 6-0-0 riT1

ill -7-6_ A A --2-1,
64! \ ran

C406 L400

e c408 C4I0 I- - -.. 0 l'
=v.& --Ai- ifii 41* 0 1204 

R419 0 0

.1402 C 411
0 0 111.11

126Q6 aik c4is
""r R426 F=0 e

*c4iSS

HI B+

R423

ill0".-

4,

5

0--10-0 -awA/64. C411

C 412

L401

11119....

Figure 15 - Bottom View of Printed Board Showing Top Components Symbolically

(This is exact for V-2311, V-2321; the board for V-2370, V-2380. differs somewhat .)
A. Tuner IF output
B. Brown wire - heater to tuner
C. Green wire to arm of picture control
D. Blue wire to top of picture control
E. Yellow wire to Vertical Output Transformer
F. Gray wire to CRT pin #6 (low B /1)
G. Black wire to Flyback pin #3 (B y4 boost)
H. Red wire to Flyback pin #5
J . Brown wire - heater to 8501
K. Red -White wire to C509A (high B 74)
L. Orange wire to C509A (low B
M. To arm of 'volume control

N.
0.
P.

R.
S.
T.
U.
V.
W.

X.

Orange -White wire to C510A (audio B,i)
To top of volume control
Blue wire to Vertical Output Transformer
Red -Yellow wire to Vertical Output Transformer
White wire - AGC to tuner
Green wire to CRT pin #2
Green wire to SW300
Black wire to CRT pin #1
Brown wire to CRT pin #11
Black wire to B -
Red wire to CRT pin # 10
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WESTINGHOUSE Chassis V-2311, V-2321, and V-2370, V-2380, Continued

VHF
ANT

2 20K

1100

470

12

124

1000

3BC5

RF AMP
.36

100 V

2. 2 K

(1000 191
1.103

7

5C Le
CSC. M,X

99V6 2
1I.5-17-

65

FRONT

.--1

1,5

9

V
3

5 _L 3 10

'455TE ST
0 POINT

D(191) TUNING

NOTE:
ALL CAPACITANCE VALUES IN MMFD ALL RESISTANCE
VALUES IN OHMS AND 1/2 WATT RATING UNLESS
OTHERWISE SPECIFIED.

SECTION I TUNER

HTR

3BC5 SC LB

3 r.4 '000 5 4

LI 000 HTR

R300

BM

Z300

n4 4
N.

2511"_J
3

8302
3.9K

R301
100K

C300
.22

OFF ON
SW 500

"75 C500
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mir

INDICATES 5 -

R 503

4,7

FUSIBLE
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8501
37-15W

200MF

-64 4- 1NRST,
x 500 L500

C507A
- 200 MG

I 33 V R5'')4.--11- -0510A 110V AUDIO B+
390 ---Z 30 M F.2W

1

68505+-!i-i_ C50 BA 115v LO 0

O

ISO -
A

60 ME

csoeAW 128v 141

1204 7AU7 12 006 1205 3C56 3956 6130-16
DAMPER HORIZ MULTI HORIZ OUT AUDIO SYNC SEP FM DET VIDEO

C506 7

6CN7 CRT
VERT. DISCH

NOR. AFC

B - 7 2 4 3

3 CB6
rRE-0SC -I 31111 IF
AMP MIXER
3BC5 5cLe

3 4

R502 C501 1,4KV
330K .0 0I

INDICATES CHASSIS RAILS

I 12

4 3 3 4 4 5

3826 3826 12,66
239 IF 5I IF crI,Er

OUT.

R f TUNER I

4 3 4 3 4 3 7 2

NOTES

DC VOLTAGES MEASURED FROM e-,No APPLIED SIGMA L,USING A v Tvm

2 PEAK TO PEAK WAVEFORMS WERE TAKEN WITH PICTURE CONTROL SET
FOR A 50 VOLT PE AK TO PEAK SIGNAL AT THE CRT CATHODE. ALL
OTHER CONTROLS SET FOR NORMAL PICTURES.

PIN 2
34 I F AMP

3 ALL CAPACITANCE VALUES LESS THAN 1 ARE IN MFD AND VALUES GREATER
THAN 1 ARE IN MMFD, WHILE ALL RESISTORS ARE I/2 W UNLESS OTHERWISE INDICATED

141154A USED ON V 2311-25-45 E V 2321-201-4011
I? USED ON V2370-25 e V 2390-201

SECTION 5 POWER 0 HEATERS

6V

Figure 17 - Schematic Diagram for Chassis V-2311, V-2321, V-2370 d V-2380
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WESTINGHOUSE Chassis V-2311, V-2321, V-2370, V-2380, Schematic Diagram
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Above sweep section is exact for V-2311
\, 'J and V-2321 only, see note below.
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(See page 163 for exact sweep section schematic applicable to V-2370 and V-2380)
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Westinghouse
CHASSIS ASSEMBLY V-2346, V-2356 and Y-2341, 1/-2351

Chassis V-2346 uses a 21" picture tube while chassis V-2347 uses a 24" tube.
Chassis V-2356 and V-2357 are respectively the same as chassis V-2346 and
V-2347, except that they use VHF -UHF all -channel tuners. Service material
on these sets is presented on pages 168 through 174. These chassis are used
in a great many models, and in production had some minor modifications and
employed several different types of tuners. A complete list of models is given
below. The incorporation of the letter "U" in the model number signifies the
use of a VHF -UHF type tuner.

H21K111A H21K194N H21KU114A H21KUR189 H21TR184+ H21TUR182D
H21K112A H21KR113A H21KU114B H21KUR189C H21TR188 H21TUR183
H21K112B H21KR113F H21KU115 H21KUR189D H21TR188+ H21TUR183A
H21K113A H21KR114A H21KU115A H21KUR190 H21TR189C H21TUR183D
H21K113B H21KR114F H21KU116 H21KUR190D H21TRU181A H21TUR184A
H21K114B H21KR115A H21KU116A H21KUR191 through - H21TUR184D
H21K115 H21KR116A H21KU185A H21KUR191D H21TRU189A H21TUR188A
H21K116 H21KR188+ H21KU185B H21T101B H21TU101A H21TUR189A
H21K185+ H21KR189+ H21KU186+ H21T 107A H21TU107A H24K126B
H21K186+ H21KR190+ H21KU187 H21T107B H21TU107B H24K126E
H21K187A H21KR191+ H21KU187A H21T108A H21TU108A H24K127B
H21K187B H21KRU190 H21KU187B H21T108B H21TU108B H24K128B
H21K187L H21KRU191 H21KU194 H21T180+ 1121TU180 H24KR126A
H21K188 H21KU111A H21KU194A H21T 181A H21TU180A H24KR126F
H21K189 H21KU112A H21KU194B H21T185 H21TU180B H24KR127F
H21K194 H21KU112B H21KUR188 H21TR181+ H21TUR181A H24KU126B
H21K194C H21KU113A H21KUR 188C H21TR182+ H21TUR181D H24KU127B
H21K194L H21KU113B H21KUR188D H21TR183+ H21TUR182A H24KU128B

IF ALIGNMENT
A suggested alignment procedure is given in the

following steps:
1. Connect a V.T.V.M. (5 volt range) to point

"B" as shown on the schematic diagram or printed
board layout Fig. 12, and set to read a negative
voltage.

2. Connect the RF generator, capable of provid-
ing frequencies ranging from 40 to 50 mc. unmodu-
lated, to point "D" as shown on Fig. 12. For sug-
gested RF generator coupling and termination see
Fig. 1.

3. Apply -3 and -.5 volts bias to points "A" and
"T" as shown in Fig. 12. A simple bias source is
shown in Fig. 2,.

4. Adjust L300, T301 and T300 as given in the
following chart.

The video IF system is stagger -tuned to obtain
the required bandwidth.

Signal Gen.
Frequency

Connect Gen.
To Point Adjust

V. T. V.M.
Output

43.1 mc "D" Fig. 12. T301 Maximum

47.25 mc "D" Fig. 12 L300 Minimum

45.2 mc "D" Fig. 12 T300 Maximum

NOTE: To adjust the slugs in the IF transformer Z300,
T300, T301 and T302, a special tool is required. This
tool must fit into the 3/32 hex type hole in the slug. An
incorrectly designed tool will cause chipping of the
slug. A suitable tool is shown in Fig. 3.

5. Remove the V.T.V.M. and connect the vertical
input of the oscilloscope to point "B" See Fig. 12,
using the isolation network as shown in Fig. 5.

6. Remove the RF signal generator from point
IeDtt.
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CLIP

CI = .001 MFD

CI

RI

RI = DEPENDS UPON GEN. OUTPUT
IMPEDANCE 52 it - 72 etc.

V-2346, V-2347, V-2356, V-2357, Alignment Continued

SHIELDED
GENERATOR LEAD

Figure 1 - RF Generator Coupling

3V .=.

3 VOLTS FOR I.F.'S

47K

47K

a. -1.5 VOLTS FOR TUNER

g

Figure 2 - Bias Supply

7. Couple the marker generator output to the IF
sweep generator output so that the two signals ate
applied together to the points specified in the steps
that follow. Some sweep generators have facilities
for connecting the marker output directly into the
sweep generator. With other sweep generators, the
marker can be coupled to the sweep generator by
wrapping a few turns of insulated wire around the
center conductor of the sweep generator output
cable and connecting the marker generator to this
wire. The loose coupling obtained in this manner is
desirable because excessive marker signal injection
will distort the response curve.

8. Connect the IF sweep generator to point "D"
as shown on Fig. 12. The observed wave form
should be as shown in Fig. 6 with markers as shown.
Adjust T302 bottom (PRI) and top (SEC) for desired
response curve with markers shown in Fig. 6. Slight

I13 4.2 0C Ai 0C 41C 41.710e

1.01.141.

Mir  AI.. tr.

IP 00.0004 Ctiev.

Figure 6 - I.F. Response Curve
- 092 099

JTEZEZ=K.- _D_

taL

Figure 3 - Alignment Tool

readjustments of T300 - T301 and L300 maybe
necessary to achieve desired IF response curve
shown.

iv PECEivE11

1:111soon
ISOn

20. ImPEOANOE OP SWEEP CHYLE

20

n SS ,,- 1 10 fs

72 A. Y2" no n.

Figure 4 - Impedance Matching Network

9. Connect the RF sweep generator output cable
to the antenna terminals with the proper impedance
matching network. (See Fig. 4)

CA PAC 108

alX1:211

Cr,SS1SWoo°

8E515108
kik

C(0 iES1
°OAT

oSC.11:0SCOPI

jC- .

Figure 5 - Oscilloscope Connections

10. Set the channel selector to channel 13 and
set the sweep generator to sweep channel 13 fre-
quencies.
11. By adjusting L103 on the tuner for maximum

amplitude of the response curve and the bottom ad-
justment of Z300 to correct the tilt, the curve and
marker points should be as shown in Fig. 7.

LLLLLL 01.00.1/4 CII011101. II

Figure 7 - Overall Response Curve

The bottom adjustment of Z300 is made correctly
when the response curve rocks about the center
frequency of 213 mc.

The top adjustment of Z300 is the accompanying
sound trap (41.25 mc) and should be adjusted to
fall as shown in the response curve (Fig. 7) at
215.75 mc. After adjusting the 41.25 mc. trap it
may be necessary to retouch the bottom adjustment
of Z300.
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HIGH -FREQUENCY OSCILLATOR ALIGNMENT
FOR 475V001M01 TUNER

If the 5CL8 oscillator tube is replaced, the dif-
ferent inter -electrode capacity of the new tube may
change the oscillator frequency enough to necessi-
tate re -alignment.

Alignment of the VHF oscillator for the high
and low band channels is accomplished from the
top of the tuner.

The adjustments are as follows:

1. Rotate the fine tuning control to the middle
of its range. The flat of the shaft will be at the
1 o'clock position.

2. Set the channel selector to the highest
channel in the high band (7-13) operating in your
locality.

SOUND ALIGNMENT PROCEDURE

The sound system can be aligned using either
generated signals or a local television signal. Since
the latter method does not require signal generating
equipment, it will be described.

1. Tune the receiver to a television station
and connect an attenuator between the receiver and
the antenna so that the strength of the signal can
be varied from weak to strong.

2. Set the quieting control (R202) located on
the back of the chassis approximately to its mid -
position.

3. Apply a strong signal to the receiver and
adjust the quadrature coil (L202) for maximum

program sound. If peaks occur at two different
positions that are widely separated, use the one
that occurs with the slug farthest counterclockwise.
If two peaks occur within a narrow range of adjust-
ment, sufficient signal is not being applied to the
receiver or the quieting control is not set at the
desired position.

4. Adjust the 4.5 mc. IF slug (L201) for max-
imum program sound. If peaks occur at two different
positions of the slug, use the peak that occurs
when the slug is farthest counterclockwise. Reduce
the signal to its lowest usable level and recheck
the adjustments.

3. Using a non-metallic alignment tool (See
Fig. 8) peak the hi -band oscillator slug L101 for
best picture detail and sound quality.

4. Set the channel selector to the highest chan-
nel in the low band (2-6) operating in your locality.

5. Peak the low band adjustment slug (L100)
for best picture detail and sound quality.

6. Check the previously made adjustments and
if tuning has changed, repeat the above procedure.

I 1

Figure 8 - Alignment Tool

7. Apply a very weak signal that allows noise
to be heard and adjust the quieting control (R202)
for minimum noise. The position at which the noise
is minimized depends on the strength of the signal;
therefore, the weakest usable station in the area
should be used for this adjustment. This control
determines the AM rejection characteristics of the
sound system, and its correct setting is normally
about mid -position. Do not leave the quieting control
set at its maximum counterclockwise position.

CRT REPLACEMENT

The following steps are used as a guide in

removing the Cathode Ray tube:

1. Remove the television chassis from the
cabinet.

2. Remove the CRT socket.

3. Remove the ion trap.

4. Loosen and remove the aluminum clamp ring
securing the yoke cover.

5. Slip the yoke assembly from the CRT neck.

6. Loosen and remove from each channel sta-
bilizing bar one 3/8" nut and lock washer allowing
each stabilizing bar to be free from the CRT mount-
ing strap assembly.

7. Remove the six (three on each side) 1/4"
self tapping screws from the chassis side rails
securing the CRT cradle.

NOTE: Upon replacement of new CRT, do not tzgbten
the yoke clamp too tight but make sure the yoke zs up
well against the CRT flare.

600 MA. SERIES TYPE TUBES

The new type 600 ma. tubes used in these
chassis are controlled heater type tubes. The value
of the heater resistance varies from a low value to
a higher value while the tube approaches its normal
operating temperature. For example, the 3Ci36

heater resistance when cold is approximately .75
ohms and increases to about 5.25 ohms when hot.
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and V-2347, V-2357.

PRODUCTION CHANGES
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SYNC COUPLING NETWORK
In later production a combination capacitor -resistor

network 2402 (capacitor 330 mmf and resistor 220K 1/2 Watt)
has been added as shown in figures 4, 6, and 7. This net-
work provides improved horizontal and vertical sync stability.

ANTENNA ISOLATION NETWORK
In later production the antenna isolation network for

the VHF tuner sections of the 475V007M01 and 475V007M03
combination VHF -UHF tuners is a capacitor -resistor network
(part number 219V004M02) in each leg of the Antenna input
to the tuner.
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AFC USING DUAL SELENIUM DIODE
All television receivers using the V-2346-81, -85, -88,

-89 and V-2356-805 and -806 chassis will have a dual selen-
ium diode in the AFC control circuit. The printed board
has been changed, as shown in figures 6 and 7 and the dual
selenium diode, X400, is mounted directly to the printed
board.

The basic circuit operation is the same as when a dual
diode was used in the horizontal AFC circuit. The diode
compares the received horizontal sync pulse with a portion
of the horizontal multivibrator signal and developes a control
voltage for the horizontal multivibrator.

PUSH -PUSH ON -OFF -VOLUME
CONTROL SWITCH

SW500 is a push -push type on -off -volume control switch.
This new switch provides the user with the added conven-
ience of being able to maintain the volume level at a favorite
setting. This is possible since the volume control need not
be turned to switch the receiver on or off.

A new CRT, 21BTP4, is used in later production of the
V-2346 chassis. This CRT is directly interchangeable with
the 21ALP4A/8. This new CRT has an extended 'date
area, hence reducing radiation.
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The schematic diagram of the V-2346 and V-2347

chassis is coded so that the location of parts can
be easily determined.

If the part number on the schematic diagram Fig.
14 has a dash (-)above the part number, for example
C309, it means that the part will be found on the

20 I 24 28
IF printed board. If the dash is below the number,
the part will be found on the sweep board, for ex-
ample, R404. Component numbers not having the
dash will he located elsewhere on the chassis.

These associated photos will be useful when
locating the part on the printed boards.

Rel.
No.

Board
Location

Rel. Board
No. Location

Rel. Board
No. Location

kel.
No.

Board Rel.
Location No.

Board
Location

C200 K10 C315 E12 C403 1120 R400 Ell R421A E22
C201 J9 C316 Q22 C404 1116 R401 J24 R424 N22
C202 J11 L302 08 C405 P17 8402 K2s R425 N24
C203 113 L303 19 C406 111s R403A E20 R426 R25
C204 K12 L304 G8 C407 Q16 R404 F19 R427 N25
C205 M12 L305 E8 : C408 Q19 R405 G11 R428 026
C206 N12 R300 Q11 C409 N22 R406 N19 R429 M29
C207 Q13 8301 Q8 C410 N23 R407 021 R430 P25
L200 111 R302 R8 C411 P24 R408 J21 R431 125
L201 112 ':, R314 Q11 C412 Q23 R409 121 8432 J 29
L202 011 R315 J8 ' C413 P23 R410 Q20 R433 N26
R200 M11 " R316 09 C414 N27 R411 G17 R434 H27
R201 M10 R317 G9 C415 Q26 R412 S17 R435 L26
R203 M13 I R319 F9 C416 Q27 R4I4A E18 R438 F25
R204 N14 R320 Gil C417 Q29 R415 F19 R442 D28
R205 L14 R321 F12 C418 G27 R416 G18 Z400 120
R206 N14 R322 El3 C420 G26 R417 N16
C300 010 . R323 Q22 C421 128 R418 K14
C301
C314

R10
110

C400 G24
C401 J19

C422.,
L400

J25
G29

R419
R420

M17

F22

Re/.
No.

Board
Location

Ref.
No.

Board
Location IF BOARD

Re/.
No.

Board
Location

Re/. Board
No. [-Location

C302 04 C310 12 R304 Q2 R310 J2 T302 E2
C303 M4 C312 G4 R305 N3 R311 J4 Z300 I Si
C304 L4 C313 04 R306 N4 R312 H2 Video
C305 12 L300 M4 R307 04 R313 F4 Detector E 1

C306 Q4 L301 D4 R308 P4 T300 N2 C501 M2
C307 M5 R303 Q3 R309 L2 T301 12 C502 K3
C309 K3

, C503 F 1
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VOLUME TV -13,

ZENITH
VHF BAND SWITCH TUNER S-40282

AS SHOWN BELOW

NOTE MODEL INCORPORATE A UHF
CONTINUOUS TUNER 440504 AND A S442@3
VHF TUNER. REFER TO 16Z2OU CHASSIS. FOR

ADJUSTMENTS.

OSC. ADJUSTING SCREWS
(12 SCREWS)

CHANNEL SELECTOR SHAFT
(SHOWN IN CHANNEL 6 POSITION)

FINE TUNING STOP

I. F. CHANNEL
(OCCURS BETWEEN CHANNEL

2 13 .1f MODELS MY)

FINE TUNER

TUNABLE CONVERTER
PLATE COIL

IMPORTANT

RETAINING SPRING
TO PREVENT TUBE SHIELDS FROM
CONNECTING THE CHASSIS TO THE

METAL CABINET

DO NOT REMOVE

CONVERTER SCREEN GRID
(SCOPE OBSERVATION FOR

R.F BAND PASSES)

HEATER CONNECTION TO UHF
OONTINUOUS TUNER 3AF4 TUBE

(V MODELS ONLY)

"U" MODELS I.E. INPUT JACK

VMODELS 1ST. I.F. TUNABLE COIL

TEST POINT *A'
CONVERTER GRID INPUT

2ND I.F. TRANSFORMER

BRIGHTNESS CONTROL

TEST POINT y I.F. BIAS -

1 ST. I. F. TRANSFORMER AND
4325MC. TRAP (TOP CORE)

CATHODE TRAP

3RD I.F. TRANSFORMER

ANTENNA TERMINALS

TEST POINT "L" FILAMENT
(ON FUSIBLE RESISTOR)

ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

RADIO CORPORATION
CHASSIS 16Z25 MODELS Z1510L-Z1511B-Z1512J

Circuit diagram on pages 176-177, additional service
material on page 178. This new Chassis 16Z25 is similar
to 16Z20 covered in a previous volume. Adjustment and
alignment procedures are identical for both chassis. Refer
to Volume TV -12, Early 1957 Television Servicing Infor-
mation, pages 178 through 181, for adjustment and align-

, ment instructions.

TO B+UHF
CONT. TUNER

('U' MODELS ONLY)

8+ FROM
MAIN CHASSIS

A.G.C.

I (1.94;j.:

ANTENNA TEST POINT "N. I2.6V HEATER
FROM MAIN CHASSIS

VERTICAL LINEARITY

TEST POINTY-,
3RD. I.E ALIGNMENT

PIX CENTERING ADJUSTMENT

TEST POINT"F.
TO BE GROUNDED FOR

I F ALIGNMENT

SHIELDED A C CABLE

VERTICAL
HOLD

CONTROL

O o/-1
WIDTH CONTROL (BRASS SLEEVE)

AM BENDER

--HORIZONTAL OSCILLATOR CONTROL

A.G.C. 4TH. I.F. TRANSFORMER

-TUT pp irfili;
DETECTOR OUT T

A C INTERLOCK

HEIGHT CONTROL

TEST POINT "H*
SOUND LIMITER FLATE

SOUND TAKE OFF COIL

CONTRAST CONTROL

BUZZ CONTROL

TEST POINT tr VIDEO OUTPUT

QUADRATURE COIL

TEST POINT °G" SOUND
DISCRIMINATOR OUTPUT

INTERCARRIER COIL

VOLUME CONTROL

-TEST POINT .K. FILAMENT

YOKE ADJUSTMENT SCREW
AND MOUNTING BRACKET

16Z25 & 16Z25U CHASSIS
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VOLUME TV -13, ADDITIONAL 1957
TOTUNER F V3

F OUTPUT. 4CB6
1ST I.F.

84 245v

A 6 C 4-

6BK7B AND 6to4 ARE
ON TUNER

VI

691178
RF

0
V2
608A

OSC MIXER

12.6 V
HEATER

C56
Im4H7?

RN
17

101.
78

Iii
VII

BCN7
A FC8831112

CONTROL

316
PIX

v3
4CB6

1ST

4CB6
2ND

95
4CB6

3RD I.F

478

56
10%

0

T2

V4 V5
4CB6 4C86
2ND LE 3RD I.F. a. r

IN V

NI CT
16MMF

101

3300

1

2PS V

secs grs.

1CS C6470
IMF
10% IO%

-CB
120K-001%
10% 10

±245V

2 V T3

T4

"V

I I

1000 330
NNE

T IN
10%

F

Q ci cc) ic)

OR

XI CRYSTAL

ci2
4.7
16

L4

RI
5600
10%
2W

ILK

V6A
V2 8AU

VIDEO A

SCI

to.

4711

10%

C20
01

C21

I Is

TO 50 MAO ON SOUND
V68TAKE -OFF COIL

1/2 BA U 8
SOUND

BC
5

-0 1 V

1 -L9 0%,

L
CNN

0 0 0

V6
8AUB

VIDEO AMP a
SOUND LIM

97
481'46

501PA DISC.

V8
60054

SOUND CUT

v9
4808

SYNC CLIP

910
8CM7

VENT OUT
VERT OSC

912
8067

KR? OSC.
DISCH.

915

1747461
DAMPER

913
17006

YORIZ OUT

IC"-047 Schematic Diagram 16Z25 Chassis

C55

C22

ICCK

OR

2.4 IMF
5%

SOUND DISC. ?VT
48N6

2

R5

750
BUZZ
CONTROL

33K

lob

7

6

S

680

I5

C26
470
MMF

C27

01

74

10%

R6

226
10%
2 VI

470K

vs
6A0 5A

SOUND OUT e.

11116C213

.0022
0

ISV

R23

IMEG

NOV

1+7

VOLUME
CONTROL

10%

V88
20 WO
25 V

Re

8110

vo% IOC

I vi 10 IUD
300 11

6

470
10%

TA

II <

1206 1.0
(11.

2.10%2 /AEG

63.1708 10%

C29
JO1

FEED DOD
CONDENSER

C51

04,11SSIS,4"11 .0i

0-1\AA.,-*

/7777
23"

-111F
CABINET CHASSIS

II7 V AC
INTERLOCK

SRI
SNITCH ON
VOLUME
CONTROL

ZENITH

Ri5

611 58 10%
FUSE TYPE

+245V

VI IA
1/2 8CNT

A.F.C.

140 11F1) TI 1 11101
C4I

SE-i fejt REA C4M

+ SE 2
-or

2 X 51 MW

It=
C408 C40C
NO MFD 100 IND
3008 300 V.

470K
10%

WV

C43
.0022

10%

VIIB RI6
47K

112 8CNT ox
HOR I Z .CONTROL 18 C47

it
011E6. SOO 1

T244
1100 10%

C45
01
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r
I I C16 pm

C151 150 ATI
a TO SOUND UN. GRID

ILAj LIZ " 13F-
3

'Er-  r
ov I im Le oT,F,Sill

g C14 I LEILMT

L__ 5%__.1
1 K

47
10%

1.2 MEG.
IA
C17

1

01

4700

39K
0%

R2

154 0%
210

(Z.= ct8A
4 11F0
300 V

to%

R3
71

CONTRA
CONTROL?

CI9

1

ROO
10%

-4,40 ITV.

145r

0

BRIGHTNESS
CONTROL

tqr

1957 TELEVISION SERVICING INFORMATION
ROTES

AU. VOLTAGES MEASURED FROM,DIA3SIS TO POINTS NOCATED.
ALL VOLTAGES ARE DC mass OTHERWISE SPECIFIED.
ALL 0 C VOLTAGES TO SE MEASURED WITH 'MOULIN TUBE MT.

METER HAVING II MEGOtat INPUT RESISTANCE
ALI. VOLTAGE MEASUREMENTS TO BE MADE WITH NO SIGNAL PRESENT.

NORMAL SETTING OF CONTROLS AND CHANNEL SELECTOR SET
TO 2 UNLESS OTHERWISE SPECIFIED

All CONDENSER VALUES NICROFARADS UNLESS OTHERWISE SPECIFIED.

ALL CONDENSER CAPACITY TOLERANCET201.UNLESS OTHERWISE SPECIFIED.

ALL RESISTORS ARE:20% TOLERANCE, CARBON, 1/2 WATT UNLESS
0114811,1SE SPECIFIED

RESISTANCE MEASUREMENTS SHOWN WITH COILS DISCONNECTED FROM

COIL RESISTANCES NOT GIVEN ARE UNDER ONE OHM

CATHODE RAY TUBE 2ND &NODE VOLTAGE TO RE MEASURED WITH ELECTRO-
STATIC OR 20K MW OHM PER VOLT midi VOLTAGE METER.

ARROWS ON POTENTIOMETERS INDICATE CLOOIlSE ROTATOR

0 ALIGNMENT POINTS

CIRCLED LETTERS -INDICATE ALIGNMENT AND TEST POINTS

VI6
14 X P4

14 X P4A
P I X

44

4-245V

ti

1EG

6

53

C31=
00
MMF
id%

180E

R9

350K
POT
AGC

C32

2 7 MEG
0%

6801
10%

1033

Wf V9
4B U8

SYNC. CUP.

3 3
lMEG

10%

220K
0%

1001
10%

C34

I-

VIOA
1/2 8C M7

Q-.9 VERT. OSC.
C35

4
941/ II I

- - -

I

75
MEG

1

1L" 1

VERTICAL
SIZE

22K
10%

lir
01
101;4, -

Q.9

33OK0
00K
10%

RII
750K

VERTICAL
HOLD

CA VIO8C B

V.:1 I/ 2 M7
VERT. OUT.

1317_1_,vw.
0047 10% 82K 'CM 433

IL

TEST POINTS

C - I F DETECTOR OUTPUT

0- VIDEO OUTPUT

E- IF AG -C

F- GROUND DURING I T ALIGNMENT

G- SOUND DISC AUDIO OUTPUT

SOUND LIMITER PLATE
K- FILAMENT

L- FILAMENT

N- NEATER (TUNER)
P I F ALIGNMENT

RED

220 B I-I i! RED

9 lv

COB 04? TGRNIC-39

22K 10%C3 3
010%

NEC,N

RI2
3.5K
FERT.
LI N

3

IN

IN

+ 245 V
+4 0 V

60 *To
50

[ T7

390
10%

NO

IL

TB

VERT

DEFL
COILS

VI2A
1/2 8C67

C48 HORIZ. OSC.

NW 151300W
1. 0%

7

C49
-1000 NNF

10%

S

C50

V128
I/2 BCG7

HORIZ. DISCH.

rsr

001
10%

sa%x
10

2

RI8

WOK 0%

C51 -1
2 8.001
0%

100

22K 470K

10%

VI3
I7D06

HORIZ.OUT.

43

5

_ +2459

C52

1047

10%

IMP
4

100

Rt9
ION

10%
4W

T10

R20

V14
1428

H.V RECT.

TEL

'"NV

a COO
_L. ONTO

5009

822
10K

10%
w

METAL SLEEVE
WIDTH CONTROLI

C53
060 Not -

0%
4KV

6108

S 145 V

VI 5
I7A X4GT
DAMPER

BLit

NMI
OEFL
COILS

C54

T's

CEO

I
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ZENITH RADIO
Chassis 16Z25

(Continued)

VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
250

TO245
-50 -3 0 -6.8 170 250 -1.5 -1.4 200 190 50 *

TO TO TO TO TO TO TO TO

-0.6 +50 +1.0 124 245 -.6 -0.9 185

6
TO

42

REFERENCE NUMBERS AND TEST POINTS ON THE TERMINAL BOARDS
MATCH CORRESPONDING NUMBERS ON THE SCHEMATIC DIAGRAM.

6BK7B R.E AMP

6U8A MIXER OSC.

N.C. NC. N.C. 0

( DOID ID
-.3 N.C.

430 0 0 -32 94

EMZZ.$
NC.

00000

" arc IraZi )

25
N.0

2

* DEPENDS ON BRIGHTNESS CONTROL SETTING..

VOLTAGES MEASURED WITH NORMAL SIGNAL INPUT.

VOLTAGES POSITIVE TO CHASSIS GROUND UNLESS
OTHERWISE SPECIFIED

TO CHASSIS FOR V.H.F.

TO CHASSIS FOR U.H.F.

FUSIBLE RESISTOR

N.C.

455

N.0

4.4

N.C.

60

6

z FILAMENT TEST POINT

-40
-6.8 To +1.0

0

NC

100 To 110

0

V15

17AX4
GT

FILAMENT TEST POINT

1ST. I.F.

V3
4CB6

E,

0

2N I.F.

V4
4CB6

VIO
8C147

OSC NUN

:MODELS
ONLY

4110

I.F.
11

3RD
1006,

V5
4036

SOUND
LIM TER AUDIO

DETECTORV6
TRIODE V7

74.1. PE8ANU8

DET. * .4VIDEO
OUTPUT - -41-4 AMP
so es ND se setup. **,*

V9 SYNC. AND
4BU8 A.G.C.VERT.

OSC. AND
%OUTPUT

VERT.
SWEEP

NOR.
A.F.G

4

(TWO) WW
VOLTAGE RECTIFIERS

VI6
P I X

VII
8CN7

V12
8CG7

4BN6

FILAMENT
TEST POINT

SOUND OUTPUT

DAMPER

HC1'WEE

H.V. RECTIFIER

VI5
I7AX4GT

VI 3
17DQ6

HOROSC. AND HOR.
DISCHARGE OUTPUT

FILAMENTS
SOUND CIRCUIT

COMPOSITE VIDEO **************

VERTICAL CIRCUIT " 4» 4» 0. 0". " 40
HORIZONTAL CIRCUIT 
INTERMEDIATE FREQUENCY
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

ZENITH RADIO CORPORATION
Chassis 15Z30, 15Z31, 17Z30, 17Z31, 17Z32, 17Z33, 17Z34Q, 19Z32, 22Z30

With the exception of tuners used and
small differences in IF and AFC circuits,
the 15Z and 17Z chassis listed above are
similar in design and adjustment. See
pages 182-183 for material on the 15Z
group, and pages 184-185 for 17Z group.
The 19Z32 and 22Z30 horizontal chassis
are equipped with Bulls -Eye tuner and
are similar. Material on these sets is
on pages 186 through 189; tuners are on
page 190. A cross-reference table of
chassis and model numbers is at right.
A suffix "U" is added to chassis and
model number when the receiver is
equipped with UHF continuous tuner.
Suffix "Q" following chassis number
identifies receiver with remote control.

BULLS EYE TUNER ADJUSTMENTS
19Z & 22Z CHASSIS

To adjust the receiver for bulls -eye tuning, set the
fine tuning control to its approximate center position.
Without further adjustment of the control insert an
68-31 alignment wrench through the hole provided at
the rear of the tuner and adjust each operating channel
to resonance. It will be noted that tuning to one side
of resonance results in a faded, washed-out picture
with the spacings between the wedge lines fogged and
tuning in the opposite direction causes the spaces
between the lines to clear up. However, going beyond
this point causes the picture to take on a "wormy"
appearance from sound getting into the picture.
Correct adjustment is obtained by tuning to the
"wormy" picture and then backing the adjustment
screw slightly until the picture clears up.

AGC ADJUSTMENT

The AGC is adjusted at the factory (using a 100% mod-
ulated video signal) to obtain 125 volts (approximately
100 volts, 15Z & 17Z chassis) peak video amplifier
output as measured at the cathode of the picture tube.

Satisfactory adjustment can also be made by observing
the picture and slowly turning the AGC delay control
until a point is reached 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 distortion and improper sync.

CAUTION: Misadjustment of the AGC delay control
can result in a washed-out picture, distorted picture,
buzz in sound OR COMPLETE LOSS OF PICTURE
AND SOUND.

MODEL

Z1812RZ
Z1817GZ,LZ
Z1819JZ
Z2221RZ
Z2223EZ,RZ
Z2223YZ
Z2223C Z
Z2229RZ
Z2230EZ,RZ
Z2243EZ,RZ
Z2244EZ,RZ
Z2249EZ,RZ
Z2251EZ,RZ
Z2257EZ,MZ
Z2257RZ
Z2282EZ,RZ
Z2359EZ,RZ,Z
Z2360RZ
Z2675EZ,RZ
Z3000E Z,RZ
Z3001EZ,RZ
Z3004EZ,RZ
Z3008EZ,RZ
Z3010E Z,HZ
Z301ORZ,YZ
Z3012HZ,RZ
Z3014HZ,RZ
Z4000EZ,RZ
Z4006EZ,RZ

TYPE CHASSIS

Table 15Z30
Table 15Z31
Table 15Z31
Table 17Z30
Table 17Z31
Table 17Z31
Table 17Z31
Table 19Z32
Table 19Z32
Console 17Z32
Console 17Z32
Console 17Z32
Console 17Z32
Console 19Z32
Console 19Z32
Lo -Boy 17Z32
Console 22Z30
Console 22Z30
Console 17Z33
Table 17Z32Q
Table 17Z34Q
Console 17Z32Q
Console 17Z34Q
Console 19Z32Q
Console 19Z32Q
Console 22Z30Q
Console (Doors) 22Z30Q
Table (Legs) 17Z33Q
Console 17Z33Q

FRINGE LOCK ADJUSTMENT
19Z & 22Z CHASSIS

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 normally
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
obtained. It will be found that under normal signal
conditions, the correct adjustment will be near the
counter -clockwise 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.

179
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ZENITH Alignment Information Chassis

SOUND ALIGNMENT
Proper alignment of the 4.5 Mc intercarrier sound
channel can only be made if the signal to the receiver
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.
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 "hiss" is heard with the sound.

3. Adjust the sound take -off coil (top and bottom
slugs), intercarrier transformer, quadrature coil and
buzz control for the best quality sound and minimum
buzz. It must be remembered that any of these
adjustments may cause the "hiss" to disappear and
further reduction of the signal will be necessary
to prevent the "hiss" from disappearing during
alignment.

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.

56n.
1/2 W 57.
CARBON
RESISTOR

SWEEP GENERATOR
OUTPUT CABLE

Fig. 3 IF-RF Alignment Fixtures

VIDEO IF ALIGNMENT 15Z & 17Z
SERIES RECEIVERS

The video IF amplifier is stagger tuned, using one
double tuned and four single tuned circuits. The
converter plate coil tunes to 45.4 Mc, the first IF to
43.6 Mc, the second IF to 42.75 Mc, the third IF to
45 Mc, and the fourth IF (both cores) to 43.6 Mc. Two
47.25 Mc traps are used. One is part of the 1st IF
transformer assembly and the other is wound on the
same form as the 40.50 second IF cathode trap.
Attenuation of the 41.25 Mc associated sound carrier
is controlled by adjusting the band width. With the
exception of the traps, a slight deviation from the
above mentioned frequencies is permissible to obtain
proper band pass; however, the order must be main-
tained. To align the IF, proceed as follows:

15Z30, 15Z31, 17Z30, etc., 19Z32, 22Z30
1. To prevent an erroneous IF response, disable the
local oscillator by wrapping a short bare wire around
the oscillator grid and grounding same.
2. In the 15Z30 and 17Z30 chassis connect the
negative lead of 6V bias to "E" and the positive
lead to chassis. In all other vertical chassis use
5V bias, however, connect the positive lead to the
junction of the 56 and 1500 ohm resistors in the
1st IF cathode circuit.
3. Connect a calibrated oscilloscope through a
10K isolation resistor to terminal "C".
4. Connect the sweep generator through a term-
inating network (Fig. 3) to the grid (pin 1) of the
third IF.

41.25 45.75

t

'iv

Fig. 4 4th IF Response
5. Adjust the sweep generator to obtain a pattern
similar to Fig. 4 with a detector output of 3 volts
peak to peak. Do not exceed this output during
alignment.
6. Adjust the top and bottom cores of the fourth
IF transformer to obtain a response similar to
Fig. 4. The 41.25 and 45.75 Mc markers should
be adjusted for symmetry and should fall as close
to the response curve humps as possible. If the
correct response curve cannot be obtained, check
the position of the two cores to see that they are
not butted but are entering their respective windings
from the opposite ends of the coils.

7. Connect the sweep generator to test point "A"
(Fig.20) and adjust attenuator to obtain 3 volts
peak to peak output at 'the detector.
8. Adjust the first IF bottom core (44.Mc), second
IF (42.75 Mc), third IF (45 Mc), and converter plate
coil to obtain a response similar to Fig. 5.

Fig. 5 Overall IF Response

9. Switch the oscilloscope to 10X gain used in the
above steps to blow up the trap slots. Adjust both
47.25 Mc traps for maximum attenuation of 47.25 Mc
marker. The 41.25 Mc marker should be in the
approximate position shown in Fig. 6. On some
receivers more oscilloscope gain, more signal input,
or lower bias may be necessary to adjust the 47.25 Mc
trap. (If the 41.25 Mc marker does not fall at the
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ZENITH Alignment Information Chassis 15Z30, 15Z31, 17Z30, etc., 19Z32, 22Z30

Fig. 6 Expanded View Of Traps

approximate position shown or nearer the base line,
it may be necessary to make a slight re -adjustment
of the 2nd IF. If this is done, check the overall res-
ponse after adjustment.)

10. Switch oscilloscope to position used in Step 8.
Remove the bias battery and ground the AGC. Adjust
signal generator to obtain a 3 volt peak to peak
response similar to Fig. 7. Adjust the 2nd IF cathode
trap for maximum displacement of the 40.50 Mc
marker but not to exceed the displacement of the
41.25 Mc marker.

Fig. 7 Overall Response With Zero Bias For
Adjusting The 40.5 Mc Trap

VIDEO IF ALIGNMENT 19Z & 22Z
1. Slowly turn the channel selector until the turret
is made to rest between two channels. Connect the
negative lead of a battery bias supply to terminal
"H" (Fig.24) and the positive lead to chassis. The
bias supply should be adjustable so that it can be
varied from negative 3 volts to positive 3 volts. Keep
the supply leads short.

2. Connect a calibrated oscilloscope through a 10,000
ohm isolation resistor between terminal "E" and
chassis. Adjust bias to -2 volts. The sweep generator
input to the receiver should be adjusted for 3 volts
peak to peak detector output. Do not exceed this
output level during any of the adjustments.

Fig. 8 4th IF Response

3. Feed the output from the sweep generator through
the special termination unit shown in Fig. 3 to point
"D" (pin 1 of 6CB6, 3rd IF). Adjust the generator
until a pattern similar to Fig. 8 is obtained.
4. Set the Marker Generator to 45.75 Mc and alter-
nately adjust the top and bottom cores of the 4th IF
transformer for maximum gain and symmetry with
the 45.75 Mc markers positioned as shown in Fig. 8.
The 39.75 Mc marker can fall within ± 0.5 Mc of the
specified frequency. If the correct response curve
cannot be obtained in this step, check the position of
the two cores to see that they are entering their
respective windings from the opposite ends of the
coil form.
5. Connect the sweep generator cable to terminal
"A" (Mixer Grid, see Fig.42). In this step it may
be necessary to temporarily reduce the bias to zero
or even go slightly positive in order to observe the
highly attenuated trap slots. Use maximum vertical
gain on the oscilloscope.

6. Adjust the 47.25 Mc, 39.75 Mc and 41.25 Mc (Top
slug of 1st IF transformer) traps for minimum
marker amplitude, see Fig. 9. It can be seen that
maximum oscilloscope gain has been used and the
response curve has been "run off" the oscilloscope
screen in order to see a "blow up" of the trap slots.

39 75MC

41 25MC

47 25MC

Fig. 9 Expanded View Of Traps

7. Readjust the bias to -2 volts and set the oscillo-
scope vertical gain to the calibrated position. Adjust
the sweep generator for 3 volts peak to peak output
at the video detector.
8. With the test equipment set up as in Step 7,
alternately adjust the 2nd IF, 3rd IF, 1st IF and the
converter plate coil until an overall response curve
similar to Fig. 10 is obtained. Do not adjust the 4th IF
in this step. It will be found that the 2nd IF affects the
low side (42.75 Mc) and the 3rd IF the high side of the
response curve.

4575mC

--**\../111.%45n4C
42.75MC

Fig. 10 Overall IF Response
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ZENITH Service Data Chassis 15Z30, 15Z31, 17Z30 through 17Z34Q, 19Z32, 22Z30

CENTERING ADJUSTMENT

In the 15Z, 17Z and 19Z series receivers, the
centering assembly is built into the yoke housing. 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 simultaneously until
the picture is centered.

DEFLECTION YOKE

WIDTH CONTROL (METAL SLEEVE )-

t

110

FILAMENT TEST POINTS
Test points L, K, and N are provided for ease in
locating open filaments in the series string. Use an
AC voltmeter (from chassis to various test points) or
a neon indicator to determine which group contains
the open filament.

MIXER PLATE
ADJUSTMENT COIL,

N\

HEATER FROM MAIN
CHASSIS

FILAMENT TEST POINT"N"

NEUTRALIZING
TRIMMER

TO 8+ FROM MAIN CHASSIS

MIXER CONTROL GRID

(TAPPED DOWN) .8"

IsTcarZINEN-11-"I

NC)150i'

FOCUS STRAP TO BE CONNECTED ON PIX TUBE
BASE BETWEEN PINS 601()2 OR 6Ati0 10

HEIGHT CONTROL

HORIZONTAL HOLD CONTROL

TESTPOINT" r TO BE GROUNDED FOR I.F. ALIGNMENT- -

TEST POINT "C" DETECTOR OUTPUT

CONTRAST CONTROL

3RD I. F. TRANSFORMER __

4TH I .F. TRANSFORMER

TEST POINT Fr SOUND LIMITER PLATE

TEST POINT %).' VIDEO OUTPUT

SOUND TAKE OFF COIL

BUZZ CONTROL

QUADRATURE COIL

VOLUME CONTROL

TEST POINT'G. SOUND DISCRIMINATOR
OUTPUT

INTERCARRIER COIL

TEST POINT *1(' FILAMENT

PIX CENTERING ADJUSTMENT

HORIZONTAL FREQUENCY ADJUSTMENT- I AC INTERLOCK

HORIZONTAL OSC RINGING COIL

Fig. 20 Tube and Trimmer Layout 15Z31 Chassis

BEAM BENDER

A.G.C.

FINE TUNING

HEATER TO UHF CONTINUOUS
TUNER S-22530

I. F. OUTPUT

MIXER TRIMMER

MIXER GRID TEST POINT*A"

R F TRIMMER

VHF ANTENNA TERMINALS

SERIES ADJUSTMENT I.F. TRAP

CHANNEL SELECTOR SHAFT
(SHOWN IN CHANNEL 6 POSITION)

USED ONLY ON
S-24773

I'U Km (s) As AN
F INPUT CONNECTION FROM

S22530 CONTINUOUS UHF TUNER

USED ONLY ON
S-24772

WHEN pLIF STRIPS ARE INSTALLED

IN "U" MODELS IN UH
Top core, 40.5 Mc POSITION ADJUST I.F. INPUT
Bottom, 47.25 Mc

CORE THRU THIS HOLE

2ND IF. TRANSFORMER COVER MAY BE REMOVED AS SHOW)
BY ARROW TO INSERT UHF STRIF

VERTICAL LINEARITY

- VERTICAL HOLD

- BRIGHTNESS CONTROL

TEST POINT "E* I F BIAS

ILT.M/14

TEST POINT "L" FILAMENT
(ON FUSIBLE RESISTOR)

CENTER TAB ON FINE TUNING
CAM APPROX AS SHOWN WHEN
MAKING TUNER OSCILLATOR

ADJUSTMENTS

B+ SWITCH ("U"MODEL ONLY)

OSC TUNING ADJUSTMENTS

-- 1ST I F TRANSFORMER AND

4725MC TRAP ( TOP CORE)

250 MA. FUSE
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VOLUME TV -13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
ZENITH Layout for Chassis 17Z31, 17Z32, -Q, 17Z34Q (Continued)

BRIGHTNESS CONTROL

CONTRAST CONTROL

Fl VERTICAL HOLD - FINE TUNING

CONTRAST CONTROL BRACKET IN THIS

LOCATION ON I7Z32 ONLY

FOR i7z31 CONTRAST CONTROL BRACKET
MOUNTING SEE (17Z30) TUBE 8 TRIMMER

LAYOUT 123-1598

HEIGHT CONTROL-

PIX
V17 MIXER TRIMMER

I. F OUTPUT

MIXER PLATE ADJUSTMENT COIL -

HEATER CONVECTION TO MAIN CHASSIS

TO B+ FROM MAIN CHASSIS'

) NEUTRALIZING TRIMMER

MIXER CONTROL GRID (TAPPED DOWN) TEST POINT .1).
(SCOPE OBSERVATION FOR RF BAND PASSES)

aG.C.

HEATER TO UHF CONTINUOUS--
TUNER S-22790

YOKE \ailiiiii SHAFT COUPLER ENGAGES

DEFLECTION,

WITH A SIMILAR DEVICE

WIDTH CONTROL
I - 1

ON TONER SHAFT

(METAL SLEEVE)
iletwxas. IN 1.1.11.F.'
POSITION ADJUST I.F. INPUT

GORE TIM THIS KU

0
FOCUS STRAP TO BE CONNECTED ON

PICTURE TUBE BASE BETWEEN2ND. LE TRANSFORMER ---
- PIN 6Amo2 OR 6/.410

Top car., 40.5 Mc
Bottom, 47.2 Mc ----

TEST POINT 'F. TO RE GROUNDED
FOR I.F. ALIGNMENT

A.G.C.-

TEST POINT .C° DETECTOR OUTPUT f-01
5R0 I.F. TRANSFORMER

4TH I.F. TRANSFORMER

TEST POINT le SOUND WAITER PLATE -
SOUND TAKE OFF COIL

TEST POINT 1) VIDEO OUTPUT-

BUZZ CONTROL

OLIADRATURE COIL

VOLUME CONTROL

TEST POINT'G' SOUND

DISCRIMINATOR OUTPUT ...----

....---4.-ALPIGT
INTERCARRIER COIL

6AU4GT
oR A----

PIX CENTERING
ADJUSTMENT

250 MA. FUSE

13

LAC INTERLOCK

Fig. 22 Tube and Trimmer Layout 17Z31, 17Z32,
17Z32Q & 17Z34Q Chassis

V.H.F. TUNER S-41002
AS SHOWN 81 LOW

NOTE: 'U° MODELS NAVE S- 22790
CONTINUOUS TINIER B S-41003 V.N.F TUNER

TOP VIEW

FINE TUNING

F=111.4Iis MIXER GRID TEST POINT 1A% CO taltfrlif 1 FAIMptIrISQ
ENO Of RESISTOR IN CENTER

OF HOLE I

R F TRIMMER

ANTENNA TERMINALS

SERIES ADJUSTMENT
I.F TRAP

1.lf,
uslootiLyQN

S-41002

\WH
\'\\

FLAT UP ON

UHF STRFSARE INSTALLED

CHANNEL 6

USED ONLY ON

S-41003
CILKOLIP AS AN

I F INPUT CONNECTION FROr
Se2790 CINTRAMUS UHF TIMER

COVER MO BE REMOVED

AS SHOWN BY ARROW

TO INSERT UHF STRIP

TEST POINT .E° I.F. BIAS

1ST. I.F. TRANSFORMERS
AND 47.25 MC. TRAP- TOP SLUG)

CENTER TAB ON FINE
TUNING CAM APPROX. AS
SHOWN WHEN MAKING

\TUNER OSC.ADJUSTMENTS

B+ SWITCH (O L)

OSC.TUNING ADJUSTMENT

`8+

-HEATER

TRAVEL ADJUSTMENT
SET AT CHANNEL 14

POSITIONING ADJUSTMENT
SET TO CHANNEL 54 WITH

ROCKER ARM
PERPENDICULAR IOWA; AXIS

U.HF CONTINUOUS TUNER

('U' MODELS ONLY)

"-ROCKER ARM

CAPACITY TRIMMERS
SET AT CHANNEL 83
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ZENITH Layout Chassis 22Z30 and 22Z30Q (Continued)

300 MA. FUSE -

A C INTERLOCK

WIDTH CONTROL

DEFLECTION YOKE
ADJUSTMENT

CORRECTOR MAGNET

HORIZONTAL HOLD

HEIGHT CONTROL

BRIGHTNESS CONTROL

A GC DELAY CONTROL

FRINGE LOCK ,'-BUZZ CONTROL

A.G. INTERLOCK

PICTURE CENTERING ADJUSTMENT

IB3GT..

T4 -4TH I.F TRANSFORMER
ASSEMBLY 8 XTAL DETECTOR

3RD I F TRANSFORMER

2ND I.F. TRANSFORMER

1ST. I.F. TRANSFORMER BOTTOM SWG 8
41.25 MC. ASSOCIATED SOUND TRAP COIL -TOP SLUG

VERTICAL HOLD

-PHONO INPUT

-FOCUS

BEAM BENDER

FRINGE LOCK

TEST POINT 'F" VIDEO OUTPUT

SPEAKER CONNECTIONS

BUZZ CONTROL

PHONO INPUT

SOUND TAKE OFF COIL

TEST POINT "E. VIDEO DETECTOR *
(SCOPE CONNECTION)

INTERCARR 1 ER COIL

TEST POINT.G. LIMITER PLATE *

------06"------OUADRATURE COIL

TEST POINT .H.AUDIO OUTPUT *

'-----TEST POINT .J. BIAS *

-ADJACENT CHANNEL SND. TRAP
47 25 MC. BOTTOM SLUG

-ADJACENT CHANNEL PIX TRAP
39.75 MC. TOP SLUG

TV AND PHONO SWITCH

BASS
TREBLE TONE CONTROL

CONTRAST CONTROL

VERTICAL LINEARITY

Fig. 25 Tube and Trimmer Layout 22Z30 & 22Z30Q Chassis

I.F. OUTPUT
FROM TUNER

* TEST POINTS USED
IN PRODUCTION
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OF PLATE
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I 112 4r3 Ifir- 5!
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L --- AS USED ON
) R -F GRID COILS

CHANNEL 2 ANO 3

It,

F T. DENOTES FEED THRU CONDENSER

AMY DENOTES GUARPATEED MINIMUM VALUE.

ALL RESISTORS ARE 1/2W CAREICN RESISTORS -1E0%

UNLESS OTHERWISE SPECIFIED

L6

CO 11
1000
AMP
FT

+ 1;0

MIXER

Ell

V2A
1/2 6CG8

MIXER
IF.SIGNAL INPUT FOR
ALIGNMENT OF MAIN
CHASSIS IF STRIP - -
I BELOW CHASSIS) 1. 6 1050

OAK

10.45 T
MME

CIO

II ,30TMMF

-P 9P
()FOR OBSERVATION OF

F BAND PASSES

LS

NOTES

ALL CAPACITORS ARE IN IAICROMIEROFARAOS
ALL RESISTORS ARE II? WATT,I 20% UNLESS
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VOLTAGES MEASURED WITH A ATOM AND A ION
OHM !72 WATT ISOLATION RESISTOR ILEAD ON
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OSCILLATOR

CIS

6.8 WO
N330

3 0
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63 VAC

V2
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DSC MITER

CIT

1300
mho
FT
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(Continued)
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Fig. 40 12 Position Target Tuner Used in 17Z31, 17Z32 & 17Z33 Chassis
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40F 401011F
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800
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INDEX
Under each manufacturer's name, at left there are
listed that make chassis and models in numerical
order. The corresponding page number at right of
each listing refers to the first page of the section

Admiral Corp. Admiral,Cont.

dealing with such

Admiral, Cont.

material.

Emerson Radio Emerson,Cont.
4R2 19 C21E23 14 TA21F33 5 1212 61 2063 57
P14D11 12 C21E24 14 1213 61 2064 51
P14D12 12 C21E25 14 1214 43 2065 51
P14D13 12 C21F42 5 Crosley Corp. 1215 43 120322V 43

DC -10B 31P14D14 12 C21F43 5 1216 43 120323T 43
PA14D11 12 GA21E11 14 DC -10M 31 1217 43 120329V 43
PA14D12 12 CA21E12 14 AC -11B 27 1218 43 120330T 43
PA14D13 12 CA21E13 14 AC-J1M 27 1219 43 120331H 47
PA14D14 12 CA 21E14 14 AH-11B 27 1224 43 120332R 47
16AB1 14 CA21E22 14 AT -11B 27 1225 43 120341H 51
16AD1 14 CA21E23 14 AT -11M 27 1226 43 120342R 51
16AE1 14 CA21E24 14 DC -11B 31 1227 43 120343E 57
16AF1, 10 CA21E25 14 DC -11M 31 1228 61 120344G 57
16AH1 12 CA21F42 5 BC-12BZ 31 1229 61 120345E 57
16B1 14 CA21F43 5 BC -12M 31 1232 47 120345V 57
16D1 14 CH21F52 19 BC-12MZ 31 1233 47 120346V 57
16E1 14 CH21F53 19 BT-12BZ 31 1238 61 120347H 51
16F1 10 CH21F54 19 BT -12M 31 1239 61 120348R 51
16H1 12 CHA21F52 19 BT-12MZ 31 1244 61 120351E 61
17AB1 19 GRA21F53 19 DC -12M 31 1245 61 120352G 61
17AC1 5 CHA21F54 19 DT -12B 31 1246 61 120353E 65
17AP1
17AG1
17B1
17C1

23
5

19
5

L21E22
L21E23
LA21E22
LA21E23

14
14
14
14

DT -12M
BC -13B
BC -13M
BT -13B

31
31
31
31

1247
1254
1255
1258

61
51
51
51

120354G
120358H
120359R
120360E

65
51
51
66

17F1
17G1

23
5

LH21F32
LH21F33

19
19

BT -13M
DC -13M

31
31

1259
1264

51
51

120361G 66

P17D21 10 LH21F34 19 DT -13B 31 1265 51 General Elect.
P17D22
P17D23

10
10

LHA21F32
LHA21F33

19
19

DT -13M
BC -14M

31
31

1268
1269

51
51

M3 Line
Q2 Line

67
75

?17D24 10 LHA21F34 19 DC -14M 31 1272 61 T Line 79
PA17D21 10 T21E11 14 BC -15M 31 1273 61 U2 Line 85
PA17D22 10 T21E12 14 DC -15M '31 1274 61 9T001 79
PA17D23 10 T21E13 14 '-)C-16B 31 1275 61 9T002 79
PA17D24 10 T21E21 14 DC -17B 31 1280,1281 66 14P1209 75
T18All
T18Al2
T18A13

23
23
23

T21E22
T21E23
T21F32

14
14
5

DC -18N
DC -19N
488

31
31
27

2034S
2038S
2040S

57
57
57

14P1210
14P1211
14P1212

75
75
75

TA18A11 23 T21F33 5 489 31 20425 57 17P1329 67

TA18Al2 23 TA21E11 14 490 31 2056 57 17P1330 67

TA18A13 23 TA21E12 14 493 31 2057 57 17P1331 67
C21E11 14 TA21E13 14 494 31 2058 57 21C1540 85
C21E12 14 TA21E21 14 2059 57 21C1541 85
C21E13 14 TA21E22 14 DuiVlont Labs. 2060 57 21C1542 85
C21E14 14 TA21E23 14 RA -380 39 2061 57 21C1550 85
C21E22 14 TA21F32 5 RA -381 39 2062 57 21C1551 85

(Index continued on page 192)
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Hoffman
INDE

Motorola, Cont.

X Continued

Westinghouse Westinghouse+ Westinghouse+
MARK 5 93 YA21T35+ 115 H14T170 161 H21KU113A 167 H24K126E 167
419,-U 93 YA21T36+ 115 H14T171,A 161 H21KU113B 167 H24K127B 167
420,-U 93 A24K14B,M 115 H14T172,A 161 H21KU114A 167 H24K128B 167
B3081 93 A24K15M 115 H14T198 161 H21KU114B 167 H24KR126A 167
M3081 93 A24T6B,M 115 H14T199 161 H21KU115 167 H24KR126F 167
P3081 93 YA24K14+ 115 H14TU170 161 H21KU115A 167 H24KR127F 167
W3081 93 YA24K15+ 115 H14TU171 161 H21KU116 167 H24KU126B 167
M3181 93 YA24T6B,M 115 H14TU172 161 H21KU116A 167 H24KU1273 167
SP3181 93
B3191 93

Hotpoint Co.

TS -422 105
TS -422Y 105
TS -539,-Y 115
TTS-539 115
VTS-539 115
WTS-539 115

Muntz TV

H14TU198 161
H14TU199 161
H17T175,E 161
H17T176,E 161
H17T177,E 161
H17T237C 161
H17T238C 161
H17T239C 161
H17TU175 161
H17TU176 161
H17TU177 161
H17TU237A 161
H17TU238A 161
H17TU239A 161
H21K111A 167
H21K112A 167
H21K112B 167

H21KU185 167
H21KU185A 167
H21KU185B 167
H21KU186+ 167
H21KU187 167
H21KU187A 167
H21KU187B 167
H21KU194 167
H21KU194A 167
H21KU194B 167
H21KUR188 167
H21KUR188+167
H21KUR189+167
H21KUR190+167
H21KuR191+167

H21T101B 167
H21T107A 167

H24KU128B 167
V-2311 161
V-2321 161
V-2346 167
V-2347 167
V-2356 167
V-2357 167
V-2370 161
V-2380 161

Zenith Radio

MM Line 97
T Line 79
95101 79
9S102 79
17S301 97
17S302 97

Motorola

724 Types 135
727 Types 135

Olympic Radio 15Z30 179
15Z31 179
16Z25, -U 175
17Z30 179
17Z31 179
17232 179

DA 139
DAU 139
DB 139
DBU 139
DF 13917T27CH 105

17T28-1,+ 105 DFU 139 167 H21T107B 167 179
Y17T27CH 105 1CA70/U 139 H21K113B 167 H21T108A 167 17Z34Q 179
Yl7T28-1+ 105 1CB71/U 139 H21K114B 167 H21T108B 167 19Z32 179
A21C5B,M 115 1CB72/U 139 H21K115 167 H21T180+ 167 22Z30 179
A21F6W 115 1CB77/U 139 H21K116 167 H21T181A 167 Z1510L 175
A21K54B,M 115
A21K56B,M 115
A21K57B,M 115
A21K57MCH 115

1KA80/U 139
1KB87/U 139
1KB88/U 139
1TA60/U 139

1121K185+ 167
H21K186+ 167
H21K187A 167

H21T185 167
H21TR181+ 167
H21TR182+ 167
H21TR183+ 167

Z1511B 175
Z1512J 175
Z1812RZ 179
Z1817+ 179

A21K58B,M 115 1TB61/U 139 H21K187B 167 H21TR184+ 167 Z1819JZ 179
A21K59M,+ 115 4CF75/U 139 H21K187L 167 H21TR188 167 Z2221RZ 179
A 21K60B, M 115 4CF76/U 139 H21K188 167 H21TR188+ 167 Z2223+ 179
A21K61+ 115 4KF84/U 139 H21K189 167 H21TR189C 167 Z2229RZ 179
A21K62M 115 H21K194 167 H21TRU181A Z2230+ 179
A21K63CW 115 Philco Corp. H21K194C 167 through Z2243+ 179

7H20 143A21K67 115 H21K194L 167 H21TRU189A Z2244+ 179
A21T33+ 115 7H2OU 143 H21K194N 167 all on 167 Z2249+ 179
A21T3ZB,M 115 7H22 143 H21KR113A 167 H21TU101A 167 Z2251+ 179
A21T36B,M 115 H21KR113F 167 H21TU107A 167 Z2257+ 179
YA21C5B 115 RCA Victor, H21KR114A 167 H21TU107B 167 Z2282+ 179

1737090,U 149YA21C5M 115 H21KR114F 167 H21TU108A 167 Z2359+ 179
YA21F6W 115 17S7092,U 149 H21KR115A 167 H21TU108B 167 Z236ORZ 179
YA21K54+ 115 1737093,U 149 H21K11116A 167 H21TU180 167 Z2675+ 179
YA21K56+ 115 1757099,U 149 H21KR188+ 167 H21TU180A 167 Z3000+ 179
YA21K57+ 115 5377 149 H21KR189+ 167 H21TU180B 167 Z3001+ 179
YA21K58+ 115 5378 149 H21KR190+ 167 H21Turi181+167 Z3004+ 179
YA21K59+ 1151 H2110.191+ 167 H21TUR182+167 Z3008+ 179
YA21K60+ 115 Sylvania Elec. H21KRU190 167 H21TUR183+167 Z3010+ 179

1-525-1,-2 157YA21K61+ 115 H21KRU191 167 H21TUR184+167 Z3012+ 179
YA21K62M 115 1-525-2 157 H21KU111A 167 H21TUR1884. 167 Z3014+ 179
YA21K63CW 115 14F101 157 H21KU112A 167 H21TUECL89A 167 Z4000+ 179
YA21T33+ 115 14P201 157 H21KU112B 167 H24K126B 167 Z4006+ 179
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