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ALL NEEDED TV DATA
Use Supreme TV manuals for faster, easier
repairs. All needed material on every popular
TV set of every important make. Easy -to -
use, practical, factory -prepared data sim-
plify TV servicing and adjustment. These
giant TV manuals have complete, accurate
double -page schematics, needed alignment
facts, printed board views, recommended
changes, waveforms, voltage charts, etc.
Only $3 per large volume. The choice of
174.000 wise servicemen. Get the best and
save money with Supreme.

RADIO DIAGRAMS
Your best source for all needed RADIO
diagrams and service material, Covers
everything from most recent 1961
radios to pre-war old-timers: home
radios, stereo, combinations, transis-
tor portables. FM, auto sets. Only $2
for many volumes. Every manual has
large schematics. all needed alignment
facts, printed boards, voltages, dial
stringing, trimmers, and hints. Vol-
umes are big, 8./2x11 inches, about
190 pages. Amazing values at special
low prices. See coupon below for list
of these popular radio manuals.
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AMAZING BARGAIN
Here are your error -free service instruc-
tions to help you do expert work quicker;
and priced at only $3 for a mammoth yearly
manual. Greatest bargain in service data.
Repair any TV model ever made by having
in your shop all 14 volumes listed in cou-
pon. Special price for all 14, only $40. Or
try the new 1961 TV manual for only $3.
See no risk coupon below.

TELEVISION SERVICING COURSE
Let this new course help you in 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 facts, hints. C
antenna problems, trouble -shooting, test */
equipment, picture analysis. Special, only

SIMPLIFIED RADIO SERVICING BY COMPARISON
Fix any radio easily. New, different COMPARISON method finds faults quickly.
Covers every radio set-new and old models. Introductory train-
ing included. Simple picture suggestions tell you where to look 12A/
for faults. No testers needed for most jobs. Explains parts, trans- -
istors, etc. Manual form, large pages. 8 tAx11". Special price, only

PRACTICAL RADIO COURSE
Here is your amazing bargain in radio training. For
only $3.95 (full price: you can obtain a practical
radio and electronics course of 35 easy -to -follow
lessons. Review fundamentals. learn new servicing
tricks. Compares lesson -by -lesson with the best
$150.00 home -study -type correspondence course.
Large size, 81Ax11^. New 1960 edition. IL
Answer booklet to self -test questions 'V
included free. Amazing value, only...

NO -RISK TRIAL ORDER COUPON
SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL.
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ADMIRAL
FPICTURE CENTERING TABS
ilo. tabs closer together or farther
apart to center picture

VHF ANTENNA

FFOCUS ADJUSTMENT -
ompe only to improve Foe..

ETCHED CIRCUIT BOARD
14E305-1

HEIGHT
VERTICAL LINEARITY

To correct improper picture height
a vertical lineonty, alternately
odjust MGM and PUT. UN.

*PICTURE GUARD

*WIDTH CONTROL
wer=omew,gr

is.

*AGC CONTROL *HORIZONTAL LOCK  HORIZONTAL

*DETAILED ADJUSTMENT INFORMATION GIVEN ON PAGE $

PICTURE GUARD ADJUSTMENT

The Picture Guard control cannot be set properly if the
Horizontal Lock, Vertical Hold or AGC controls are out of
adjustment. Before attempting to adjust the AGC control, see
information under "AGC Control Adjustment".

The Picture Guard control is used to improve sync stability
in areas (especially fringe areas) where interference caused
by ignition systems, switches, motors, etc. results in an =-
stable picture. NOTE: This control has been adjusted at the
factory. It should only be turned from its original position
if picture is unstable (jitters or loses sync) due to noise.

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

IMPORTANT: Keep Picture Guard control as far to the left
as possible while still maintaining good sync stability on all
channels. If control is turned too far to the right in  strong
signal area, picture instability may result.

Cl,
8801 UHF V102 IN 19B8B-V102 IN 19UB8B

MIXER V101 IN 19888-V101 IN 19U888

V801 & CR801 ONLY IN 1911888

CR401 HORIZ PICTURE TUBE
CAM VIDEO PHASE DET N V305

E4,Tr.:1

NIOISE INV..
SYNC SEP

GATED ACC

VIDEO AMP
&SOUND IF

SDEUTOND

3RDIF

2NDIF

1ST IF
SOUND

UTPUT.

vERTOSC&

VERT OUTPUT

HORIZ

OSC

HORIZ

OUTPUT

DAMPER

TIVIEC IT1EF J=

_J "C

DEFLECTION YOKE
*OKE RETAINING SPRING

To coned picture tilt, loosen screw on

yoke retaining spnng. Estate yoke
until picture is straight Tighten

straw

HV COVER

 ETCHED CIRCUIT BOARD
14E257-7

atcuit BREAKER
RESET BUTTON

RANGE

MODEL CHART

Model Chassis

TG310 191388
TGU310 1901388
TG311 19888
TGU311 19UB8B
TG312 19888
TGU312 19UB8B
TG313 19888
TIU313 190 BOB
LG301 19B8B
160301 19UB8B
16302 19880
110302 19UB8B
LG303 19888
110303 19UBBB
LG311 19888
110311 190880
16312 191388
110312 190B8B
LG313 19888
110313 19UB1313

16321 19B8B
110321 190888
LG322 19886
LGU322 191888
LG323 19888
110323 190880

ALIGNMENT OF 4.5 MC TRAP

Alignment of 4.5 MC (beat interference) trap "Al2" re-
quires use of a hexagonal non-metallic alignment tool (part
number 98A30-12).

To align 4.5 MC trap "Al2", tune in television station with
beat interference pattern in picture. While closely observing
picture, adjust slug "Al2" for minimum interference pattern.

Note that adjustment "Al2" is top slug (slug farthest from
etched circuit board). Use caution so as not to disturb bottom
slug (slug nearest etched circuit board) as sound IF alignment
will be affected.

Channel Adjustments
Location for VHF Only

Sets.

RECTIFIER

VHF CHANNEL SLUG
ACCESSIBLE THROUGH
HOLE IN VHF TUNER

V OVERALL VHF
OSCILLATOR

TRIMMER.
ADJUST ON

HIGHEST
CHANNEL
RECEIVED

0
11)

Channel Adjustment Location for VHF -UHF Sots.

TUBE LOCATIONS
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ADMIRAL Chassis 19B8B, 19UB8B (Continued)

VHF TUNER 94E203-2

L713

L7I2
L7I1

L710

L709
L708
L707

L706

L705

L704
L703

6FS5
VHF 1111

V 701

0102
1- 30--

COT,
4.11 t

0104

6 WY

0111104

L756 0
DOG

1/2 6FG7 -4.311C 1/2 6FG7
INF 11301 100001 VHF OSC.

11

II
-C1MMICK V7020 WY V7028 NW

.S3

L726

L725

L724
L723

L722
L72I

L720

L719

L718

L717

L7I6

L715

-J01,
- C1011

15

GIMMICK
5703

L738
L737

L736

L735

L734
L733

L732

11101
3 2201

ETCHED CIRCUIT BOARD 14E30

C111

1172 6AW8A
SOUND IF ANF.

6D T6
1

V3048 A
SOUND

v20DET.1

1000 2., ISI r 1410,

0121 1 *5-2
I-

1

1/13
ANN.

ClIS C114 121

100 1000

(Chassis 19UB8B uses a different tuner)

SCHEMATIC NOTES
Numbers or letters inside hexagons indicate align-

ment points.
Fixed resistor values shown in ohms 10% toler-

ance. 44 watt; capacitor values shown In micro-
mlcrofarads ± 20% unless otherwise specified.

VOLTAGES AND WAVEFORMS
Line Voltage: 117.
Channel Selector on unused channel. Contrast con-
trol fully clockwise; all other controls counterclock-
wise. Do not disturb Picture Guard or Horizontal
Hold controls.
Antenna disconnected and terminals shorted.
DC voltages measured with VTVM between tube
socket and chassis, unless otherwise Indicated.
Voltages marked () will vary widely with control
settings.Waveforms taken with transmitted signal Input.
For waveforms, controls set for normal picture.
Peak -to -peak voltages may vary slightly.

I MIME OfIfIPS N MINK SC Ilia
MN WWII 01411111(

ON COMOIS /WOES eicellai
10141/01 AID WWI STIR/IC. 7501

COMPONENT 4111 MO/710111 1

ILACK/110
1

'LACE

M501 M502

Ill NW
SO CICLES
IC 0111

ON OFF -
SO TGN 1502
NI 01 4101

11 10

C120.

1000

r

0.4503
It 24 VIII FUSE

tIEEN/TELLOV

:40 4C
101E9

.111.

. :
--1 j0(1

VHF TUNER

V702

146 257-8

L751

1750
L749
L748

L747
L746

L745
L744

L743
L742
110,
L741

14E305-1

GUI
120

,F)
CUT

-tc-1

120

120

L310

,P4

5U4GB
RECTIFIER

V501

2.2

7554;
tzt,1

[TUNING
FINE

0111101

--1Cln
)1--
10

Sit

C201

1202
1001

IL2010

C203

F-
12
5%

L2048
0202
4.5

L_ _ Sit_ _ _i
1/0

6 BZ6
1ST IF
V 301

:Jr
12.3-301

'1
1311

C302
20

1301 1303

I (I)

0400
1.01172 I

1403

ta 21

C4dt
1.2211

TO 101.0F
4214 0201

ACC

1401
2001

1441

O

I

itt

I

I

I/Or

(I,F-
0421

10%

CH1
3-13
41.25110

4303
47

304 31302
IS S 1000

-1(-
0303 C305 t
3-13 120
41.25110 4304

11305
311 1301

45.316

C301

13
JvVV
2201

it
- 0301 . 120

1301

1404

1400

1001

S 0421
.60111

REV

CUED
ACC

3 IMP
1401
new
111

F.11404 -v-
j 1740231" 4111. 110111/.

3.IMEC

I IIIIIIIIIVI

1401

-_1---wte- 1 J.
NW

6K11OR 6Q112RIE
V401 0404

114SYNC
I41i

I

irt:437° 22.14 a. ::::
SEP

1 01

F11437
III t,C1I 93B5-6 PICTUREiv, 43161.-~e-4. Now lust pET. GUARD

i 1431C 2.1 MEC CR401 CONTIII kI* "431 1440 1441 I ,00,_
1101 101 1SEC

1414
15011

1412

f\IN 111
501 MOW.

tlsr -f-
CS021

uat IOW
- 3505

 OM
ulu 1p IF

!SOY

A

0420
.001 MI

-1_

f\\2or
1111111

-f-

4101 v,

1413

I HOR Z
LOCK

liLli 441NC

I 1441

RA

451
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ADMIRAL Schematic for 19B8B Television Chassis Stamped Run 10.

.0411ECool

I

L

0217

6211 r)

!NEC

VOLUME

12100t KIF
.0022 IF

loll

1501

iras gaffer
10 rIa r,101/

Alit
CF 1,01

5%

1215
- r

,00 2.5

11111

'NEC
5%

'Cr

sill
/5,, ILIA0--',.................g/ .I. 0214 .

.042744
NV r 1.4Kr PEO 4,o .?

I 1 4:NIII,, 1 2:04

6AS5
SOUND OUTPUT

V202

1215
01

T201

11

02171

1011
2004

0

4.550

126 6CB6A ,
11315

031 C51111
D 11 3RD EE IOCK

41
I I I

41

302 v303 5% I sil :

- 0502.41 - - C511.4.1 - - - - i'l
il1!;t1 02 ' 5

4454
L

wp ^p fol/F. ft'fi, Of I. 305 1311
ril LW rrrl ISIS.Mr i.t, 1 rI

1 VIDEO OE T. L 304r 100

08301
- - ...

510 T 303 .s. 2.1

1aI 301

C;4
15C II 'I

115

44.5110 01

el -0301 9311

T120 .00511F

11512

0310 410

1.0022.7

1134

0 312

1313

C5I3
120 1514

4" SOTTON top
43.5 NC 42.003

-V-
5.54
VEIT.

10%

111111111

315 . 1

1.1 .

10% 1311

_ _ J 1000

1311
221

pi?

1/26AW8A
COEO 441.

V 304 A
'10, 2520

Sr

1525
5411.
5.11 18

1321

11 211

..vve
1

/1322

!I I 1501

1307

BRIGHTNESS*
1321

0324

681

111

i21

13241
4501

4531

1001

771

ETCHED CIRCUIT BOARD 14E 257-8
1/2 6EW7 235, -irlr...-

VE 11. CSC. VEIT. .TIE"0401441

0401 .022 or "is FIf n'lliV
V4024 ---4--40,/

114.10% C 021420-PP1421
/

.0, 1001 UK

MI 0414
11422

T.00010r 421
4..10%

4/0

1411 _to, NW
531 Ill

454

_1__.

-0410Tow
141
2.2 NEC 1424

2:, I"
Mt C4i3

11423 1-
12011 10014F

03211011111Th

1/2 6EW7 mi
F VERT. Oil IPUV-T---.
C115 V402 e

1 Nei ONION
001111r
..6ly

1313

331

1321
AN,
1.21

2.3 I C411
. {57 ;...o I

-@

r VERT UN
tal 1450

400141

5501o

400

;2.211EC
1;11425 .44

II

1009

Hu 1927741330

=200oF50 I

0411
IV

0

)
41.441

40K j. 110i
I 0415

15

) t
I 1430 1444

Toon 1.1001
NI

- 001
041 IF

6CG7K.115v
KaV40L(3ost/ NOW.

10432
-r120

10% 12104,1

5%

-r C433

YY 10%4..

;INS
.271

1,5r

1 45
1100

5%

ROO
1201

0434

1154 6DQ6A
j"40112. 000,14.1)117PUE

1456IJ

I
HELD

EIGHT
H LD

1421 11121

1014 1100

NE0

0322

/0

T401

245.

IT 1.1.011

IC.1511

TO 1400

23AU P4
1332 1521

. 12 1

;147r
44

i fir:
1.308

_C323 11331
-.2211/ 1101

CONTRAST
1561330

+305

50

.

mulct ro g., etc
owafril ivos4015 11511ocus

/+1121

r+1.

0300
34147III

6-1

01431
.2701

a

"OP

-0111
100

121
1441

t
MOTES COMPOIENT
NOT MIMEO ON
ETCNEO CIRCUIT
104110.

4 1/Jr

1452
III
II

1155
1201

1151
0301

1454
1201

131If01

IN

03
5104.

1.2ai

4/50- its
vartED

53a I Mt

1157
51G3GT OR 1

N. V. 120111111 1460
4406 ill

4.741

34

WEI

1155
2.74E1

C120
017
II

414

1.56

1.403

C131

.02%7er

10

1.114

3.114
401.i1

6AX4GTB
OR 6DE4

5 DIMPER

1402 4405

SOCKET
M402

LUC 14E1

1=1 ..... MM. NM NOM 41=11=11 IM11111 MIN NI im

RESET
0/CUll

11

11(11(1I--
45555,

3
14024 vENT. DEF. 1012E- s

2U.1C

M401
PIN CEO

PEL LU NE0

- 1
70751

3J
T40213 5011 . SEE. YOKE

To *10 of V305
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ADMIRAL Chassis 19B8B and 19UB8B Service Information, Continued

AGC CONTROL ADJUSTMENT

The AGC control is an AGC threshold control which is used
solely to adjust the receiver for optimum operation under all
signal conditions. Note: This control is set at the factory and
will not normally require field readjustment.

Improper AGC control adjustment can result in picture
bending, tearing (overloading) or buzz in the sound. However,
these same conditions can also be caused by other troubles in
the set. Adjust as instructed below:
1. Turn set on and allow 15 minutes to warm up.
2. Turn Channel Selector to strongest station in the area.
3. Turn Contrast and Brightness controls to maximum (fully
to right).
4. Very slowly turn AGC control to the left, just to the point
where picture is weak (loses contrast).
5. Adjust Horizontal Lock (at rear of set) and Vertical Hold
control (at side of set) for steady picture, without bending of
vertical lines at top of picture.
6. Very slowly turn AGC control to the right, until picture
just begins to bend, tear, shift, or buzz is heard in sound. Then
very slowly turn the AGC control to the left, to the point at
which picture bending, tearing, shifting and buzz is removed.

7. Make final adjustment by turning AGC control approxi-
mately 10 degrees further to the left.
8. Recheck at maximum contrast on all channels. Picture
should not overload and should reappear immediately after
changing channels.

HORIZONTAL LOCK ADJUSTMENT

Make adjustment if picture "slips sideways" or "tears"
when switching channels. Adjustment is made by rotating
flexible shaft extending from rear of set. Adjust as follows:

1. Allow a few minutes for set to warm up. Tune in weakest
station, set Brightness and Contrast controls for normal Pic-
ture. Important: Before proceeding, be sure that AGC control
has been adjusted according to instructions in this manual.

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

HORIZONTAL RANGE ADJUSTMENT

The Horizontal Range control is set at the factory and
seldom requires readjustment. Horizontal Range adjustment
need only be made if tube V403 (6CG7) has been replaced
and the picture cannot be locked -in with the Horizontal Lock
adjustment or if the Horizontal Lock adjustment has insuffi-
cient range (adjustment only possible at extreme end rotation).

Caution: Before proceeding with adjustment, be sure that
the picture will sync vertically, as lack of both vertical and
horizontal sync indicates sync circuit trouble. Lack of only
horizontal sync generally indicates trouble in the horizontal
sync (phase detector) circuit. Adjust as follows:

1. Remove cabinet back. Connect interlock (jumper) cord.

2. Allow a few minutes for set to warm up. Tune in weakest
station, set Brightness and Contrast controls for a normal
picture. Important: Before proceeding, be sure that the AGC
control has been adjusted according to instructions given in
this manual.

3. Using a piece of hook-up wire, short test point "R" (pin
2 of V403, 6CG7) to chassis ground.

4. Connect a .22 mf. 400 volt capacitor from test point "S"
(junction of horizontal lock coil L401 and resistor R443,
10,000 ohms) to chassis ground. Caution: To avoid B+ shock,
turn receiver off when making this connection.

5. With picture in vertical sync, set Horizontal Range control
at point where picture is in horizontal sync and almost re-
mains stationary with tendency to shift to left or right.
6. Remove the .22 mf capacitor from the horizontal lock coil.
Set horizontal lock coil at point where picture is in horizontal
sync and almost remains stationary with tendency to shift to
left or right.
7. Remove wire short from test point "R" (pin 2 of V403,
6CG7.
8. Set Channel Selector to weakest station. Switch Channel
Selector on and off channel, picture should remain in hori-
zontal sync. If necessary, adjust horizontal lock coil slightly
to bring picture in sync.

WIDTH ADJUSTMENT

1. Turn receiver on. Allow a few minutes for warm up.
2. Tune in channel with normal picture. Set brightness and
contrast controls to maximum (fully clockwise).
3. Loosen screw on yoke retaining spring. While holding rear
of yoke (for preventing tilt), slide width sleeve in or out of
yoke coil for obtaining full picture width, plus a slight amount
of overscan. Width sleeve should be at top of tube neck.

IBOT TALI --S LU-g L - --
4.5MC SOUND

TAKE OFF 0202) 1

A10
4.5MC SOUND

IN TER STAGE

A9
4.5MC SOUND

DETECTOR

6ASS

Al2
TOP SLUG

4.5 MC
SOUND TRAP

6Awe

t SLUG NEAREST 70 ETCHED ciRcua BOARD

Figure B. View of Etched Circuit Board

4.5 MC SOUND IF ALIGNMENT

1. Tune in normal picture on strongest TV station. Allow
about 15 minutes for set to warm up. See figure B for adjust-
ment locations.

*2. Using non-metallic alignment tool (part no. 98A30-12),
slowly turn slug A9 several turns to left until a buzz is heard
in sound. Then slowly turn slug A9 to the right for loudest
and clearest sound. NOTE: There may be two points (approx.
1/2 turn apart) at which sound is loudest. The slug should be
set at center of second point of loudest sound noted as slug
is turned in (toward etched circuit board).

*CAUTION: Do not readjust slug A9 unless sound is dis-
torted. If A9 is readjusted, all steps in alignment procedure
should be repeated exactly as instructed.

3. Reduce signal to antenna terminals until there is consider-
able hiss in sound. For best results, use a step attenuator, con-
nected between antenna and antenna terminals. Signal can
also be reduced by disconnecting antenna and placing it close
to antenna terminals or leads.
4. Carefully adjust slug A10 for loudest and clearest soond
with minimum hiss. If hiss disappears during alignment, re-
duce signal to maintain hiss level. Readjust slug A10. Note:
Slug A10 should be at end of coil nearest etched circuit board.

5. Carefully adjust slug All for loudest and clearest sound
with minimum hiss. If hiss disappears during alignment, re-
duce signal to maintain hiss level. Readjust slug All. Caution:
Slug All is bottom slug (adjustment nearest etched circuit
board). Use care so as not to disturb top slug (adjustment
farthest from etched circuit board).

6. If above alignment is correctly made, no further adjust-
ment is required. However, if sound remains distorted at
normal volume level (when receiver is tuned for best sound),
repeat entire procedure.
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VOLUME TV -19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

ADMIRAL
Material on pages 9 through 14 is exact for Chassis 16G9B used in Models P901,
P902, P909, and Chassis 16UG9B used in Models UP901, UP902, and UP909.
A number of other chassis are very similar to these sets, but use different tuners
some intended for remote control operation. These chassis are 16B9B used in
Models P910, P911, P915, P918; Chassis 16UB9B used in UP910, UP911, UP915,
UP918; and remote control sets 16A9, -U, 16C9, -U, used in Models PS921, -U,
PS925, -U, and PS928, -U.

CHANNEL ADJUSTMENT FOR VHF ONLY SETS

These sets are provided with an over-all channel adjustment screw,
see illustration. Adjust .as follows:

1. Remove cabinet back. Connect antenna and interlock line cord.
Turn set on and allow 15 minutes for warm up.
2. Set Channel Selector at highest channel to be adjusted. Set Fine
Tuning control at center of tuning range, by rotating it one third
turn clockwise from full counter -clockwise rotation. Set other tuning
controls for normal picture and sound.

3. Using a non-metallic alignment tool with metal tip blade, care-
fully adjust channel screw for best picture. Note: Sound may not
be loudest at this point.

4. Check adjustment on lower channels to he sure that good picture
and sound can be tuned within range of the Fine Tuning control.
If good picture and sound are not tunable on a lower channel, touch.
up adjustment of the over-all channel screw may be made on the
lower channel, as a compromise adjustment to favor all channels.

CHANNEL ADJUSTMENT FOR VHF -UHF SETS

These sets are provided with a channel adjustment slug for each
channel, see illustration. Adjust as follows:

1. Turn receiver on and allow 15 minutes warm up.
2. Set Channel Selector at channel to be adjusted. Set other tuning
controls for normal picture and sound.

M951 COUPLATE
PART NO 63810-4

VHF
8902

INPUT .3-I MEG
300n 1

0901

1
1

U7C1 1.51011

I / E i9oT
ea

U _1 .3 -INFO

C902
1

LLITO 1.5_11

M952 COUPLA E
PART 11063010-4

VHF TUNER 94E202-13

090350

L9040

0904

Eli 2F05A
VHF AMP.

3. Remove Channel Selector knob, Fine Tuning knob and plastic cup
below knobs.

4. Rotate fine tuning shaft so that adjustment slug is visible through
hole at front of VHF tuner.

5. Using a non-metallic alignment tool with 34" blade (part number
98B30-22), carefully adjust channel slug ior best picture. Note:
Sound may not be loudest at this point. Repeat procedure for each
channel to be adjusted.

2 3

A +

L901

C906 C907

2909190218:97 L903 27

;E ACC

- (21 - VOCIt/01/710#./4

VHF Tuner 94E202-13

v9CM

'toe

L 904B
-

L 904C

5-0- -o-

C914A
A Ac9,361/25cc8OR

)"' 1/25CG8A4

= 0915
VHF MUER

1-4 5 V9024

R 901

18-T
C9li

8904
 41K 1000

0912

CVO

HIT c4c,90

0931 19322

1000 10000 0

/10

t2 104

0
V901 V900

200

0933
1000

L904D

al)

ILIAC Cl22

L907

42.811C

4908
00

1000

C1030 (-4.
0929

° 8910 1000
1000
1000 I 0

INDIVIDUAL SLUG ADJUSTMENT
LOCATION

Channel Adjustment Location for VHF -UHF Sets.

CHANNEL STRIPS
2 THRU 13---

J

I/z5CG8oR
1/25CG8A
VHF 050.
V90213

0915
/1 O#1177

10929

I2Y

micro 194,
110jI CIO

used in Chassis 16A9U, 16C9U.

OVERALL VHF
OSCILLATOR

TRIMMER.
ADJUST ON

HIGHEST
CHANNEL

RECEIVED.

Channel Adjustment Location
for VHF Only Sots.
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VOLUME TV -19, MOST -OFTEN -NEEDED

ADMIRAL Chassis 16G9B, 16UG9B,

IF AMPLIFIER ALIGNMENT

Connect isolation transformer between AC line and receiver. Con-
nect negative of 3 volt bias supply through 10K resistor to test points
"T" (IF AGC) and "X" (RF AGC). Connect negative of 9 volt bias
supply to center terminal of picture guard control, positive to chassis.
See figure B.

Connect signal generator high side to insulated tube shield over
oscillator -mixer tube, low side to chassis near tube shield.

Connect VTVM high side to test point "V" through a decoupling
filter, see figure A. Connect low side to chassis.

Set Channel Selector to channel 12. Connect a jumper wire across
the antenna terminals. Set Contrast control fully to the right. Set
AGC control fully to the left.

Allow about 15 minutes for receiver and test equipment to warm
up. Use a non-metallic alignment tool, part no. 98A30-13.

Important: Before proceeding check signal generator against fre-
quency standard for calibration.

*1 Set generator at 42.7 MC and adjust A2 for maximum.

*2. Set generator at 44.2 MC and adjust Al for maximum.

3. Repeat adjustment of Step 1.

t4. Set generator at 44.3 MC and adjust A3 for maximum.
5. Connect wire jumper across IF input coil L301.

16. Set generator at 44.8 MC and adjust A5 for maximum.

7. Remove wire jumper from across IF input coil L301.

t8. Set generator at 42.7 MC and adjust A4 for maximum.

9. Set generator at 47.25 and adjust A14 for minimum.

10. To insure correct IF alignment, make "IF Response Curve
Check" given below.

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

tlf necessary, keep reducing generator output so that VTVM reading
will be 1.5 to 2.5 volts above no signal voltage reading.

TO TEST POINT 41,000 OHMS

A5
44.8 MC

MIXER PLATE
ON VHF TUNE

A14
47.25 MC MIN.

TRAP

CHASSIS

GROUND =
Figure A. Decoupling Filter.
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etc., Alignment Information, Continued

TO VTVM OR
OSCILLOSCOPE

L401

6CG7

3DT6

12CU5

IF AGC.,

JCT. OF
R301, R302,

R303 II C303

S

O
JCT. OF

R312 A L307

3826

6K11

oz)
3DK6

6AW8A

RF AGC

JCT. OF R404,
R405 A C401

A7
4.5 MC SOUND
INTERSTAGE

A8
BOTTOM SLUG

4.5 MC SOUND
TAKE -OFF

A9
TOP SLUG

4.5 MC TRAP

A6
4.5 MC

OUADRATURE

Al
BOTTOM SLUG

44.2 MC MAX.

A4 A3 A2
42.7 MC MAX. 44.3 MC MAX. Co TOP SLUG

IF INPUT 1ST IF 42.7 MC MAX.

* SLUG NEAREST TO ETCHED CIRCUIT BOARD
A SLUG FARTHEST FROM ETCHED CIRCUIT BOARD

Figure R. View of Etched Circuit Board Showing Test Point Locations and
IF Alignment Data.

IF RESPONSE CURVE CHECK AND IF TRAP ALIGNMENT

1. Connect isolation transformer between AC line and receiver. Allow
about 15 minutes for receiver and test equipment to warm up.

2. Set VHF tuner on channel 12. Contrast control full to left.
Connect negative of 3 volt bias supply to test points "T" (IF AGC)
and "X" (RF AGC), positive to chassis ground. Connect negative of
9 volt bias supply to center terminal of picture guard control, positive
to chassis. See figure B.

3. Connect sweep generator high side to insulated tube shield over
oscillator -mixer tube, low side to chassis near tube shield. Set sweep
frequency to 43 MC, sweep width approximately 7 MC. If external
marker generator is used, loosely couple high side to sweep generator
lead on tube shield, low side to chassis. Marker frequencies indicated
on IF Response Curve.

4. Connect oscilloscope high side to test point "V" through a de -
coupling filter (figure A), low side to chassis.
5. Check curve obtained against ideal response curve, figure C. Keep
marker and sweep outputs at very minimum to prevent over -loading.
A reduction in sweep output should reduce response curve amplitude
without altering the shape of the response curve.

If video IF carrier marker (45.75 MC) does not fall at the 50 to
60% point on curve, position it with adjustment of A5. If curve is
not symmetrical, adjust A3.

For sets with 16UG9B VHF -UHF chassis, set VHF tuner to UHF
position. Feed IF sweep generator to VHF antenna terminals through
300 ohm matching pad. Adjust Al3 for minimum overall response,
see figures D and F. NOTE: More than two peaks may appear on
response curve.

41.255C

MARKER

IMAT N 1 a
41518 1)

4.5 MC

4575 MC
YA KER

50%7060%

Figure C. Ideal IF Response Curve.

TUNE All FOR MINIMUM

OVERALL RESPONSE.

Figure D. Over-all Response for
41 MC IF Trap Adjustment.

VHF AMPLIFIER AND MIXER ALIGNMENT FOR
VHF TUNER 94E163-10

Connect isolation transformer between AC line and receiver. Allow
about 15 minutes for receiver and test equipment to warm up. See
figure F for adjustment locations.

Connect negative of 3.0 volt bias supply to test point "X" (RF
AGC), positive to chassis, see figure B.

Connect sweep generator 300 ohm output to antenna terminals. If
sweep generator does not have a built-in marker generator, loosely
couple a marker generator to the antenna terminals. To avoid dis-
tortion of the response curve, keep sweep generator output at a mini-
mum, marker pips just barely visible.

Connect oscilloscope high side through 15,000 ohm resistor to test
point "W" on tuner, low side to chassis. Keep scope leads away
from chassis.

Do not remove VHF Tuner bottom shield during alignment.

1. Set sweep generator sweeping channel 10. Video marker at 193.25
MC; sound marker at 197.75 MC. Set Channel Selector to channel
10. Check response obtained with VHF response curve shown in
figure E. Alternately adjust A10 and All as required to obtain curve
having maximum amplitude, symmetry and flat top appearance con-
sistent with proper bandwidth and correct marker location.

2. Set sweep generator sweeping channel 6. Video marker at 83.25
MC; sound marker at 87.75 MC. Set Channel Selector to channel 6.
Check response obtained with VHF response curve. If curve is not
within limits, compromise adjustment is required. Alternately adjust
A10 and All as required to obtain curve having maximum amplitude,
symmetry and flat top appearance consistent with proper bandwidth
and correct marker location. After adjustment, recheck adjustment
of step 1.
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VOLUME TV -19, MOST -OFTEN -NEEDED
ADMIRAL Chassis 16G9B, 16UG9B,

3. Set the sweep generator to sweep the channel to be checked. Set
the marker generator for the corresponding video carrier frequency
and sound carrier frequency. Use 3 volts bias. Check each channel
operating in the service area for curve shown. In general, adjust.
ment performed in steps 1 and 2 are sufficient to give satisfactory
response curves on all channels. However, if reasonable alignment
is not obtained on an operating channel, repeat steps 1 and 2 as a
compromise adjustment to favor the particular channel. If a com-
promise adjustment is made, other channels operating in the service
area should be checked to make certain that they have not been
appreciably affected.

DIP SHOULD SOUND No
NOT EXCEED 30 r MAY BE AS MUCH

OF TOTAL HEIGHT
1--4.5MC --D-I / AS 10% DOWN

i_ _ _ 1 ....--" SIDE OF CURVET--
MARKER, VIDEO CARRIER

I

MARKER. SOUND CARRIER

Figure E. Ideal VHF Response Curve.

TEST POINT
w

Al2
CHANNEL
SLUGS

IF OUTPUTCOAX /
A5

MIXER PLATE

410 MIXER 13+ All
VHF TO R906 VHF

MIXER AMP

HEATER -TO
L302

RF B+
TO JCT. OF
R402 B. R403

HEATER -TO
PIN 4 OF V402

UHF B+

IF INPUT
JACK M801

A20
UHF ADJ

UHF B+

VHF ANT
"X"RF AGC

TO JCT OF
R409 5 8405

Figure F. Top View of VHF Tuner 94E163-10.

VHF AMPLIFIER AND MIXER ALIGNMENT FOR
VHF TUNER 94E203-1

Tuner 94E203-1 is a switch type VHF tuner featuring high stability
and trouble -free operation. The inductors of this tuner are an in-
tegral part of the channel switch and in general, alignment is per-
manent. However, an over-all oscillator adjustment screw Al2 is
provided at top of tuner, should channel oscillator adjustment be
required after replacement of VHF oscillator tube. See figure G.
If it is definitely determined that complete tuner alignment is re-
quired, return tuner to Admiral Distributor for repair or replacement.

OVERALL MIXER
Al2 OSCILLATOR AGC

TRIMMER

45
MIXER PLATE

44.8 MC

IF
OUTPUT COAX- RF

AGC

HEATER

13+ M XER OSC.
TO R406

8+ VHF AMP
TO R403

Figure G. Top View of VHF Tuner 94E203-1.

OVER-ALL VHF AND IF RESPONSE CURVE CHECK

Set AGC control fully to the left. Channel Selector on channel 12.
Connect negative of 3V bias to test points "T" (IF AGC) and "X"
(RF AGC), positive to chassis. Connect negative of 9 volt bias supply
to center terminal of picture guard control, positive to chassis. See
figure B.

connect sweep generator to antenna terminals. Set sweep to chan-
nel 12 with sweep output as low as possible. If an external marker
generator is used, loosely couple high side to sweep generator lead.

Connect oscilloscope high side to test point "V" through decoup-
ling filter, low side to chassis.

Compare response curve obtained against ideal curve shown in
figure H. If curve is not within tolerance, touch up the IF slugs, as
instructed. It should never be necessary to turn slugs more than
one turn in either direction. If curve is satisfactory on channel

1962 TELEVISION SERVICING INFORMATION

etc., Alignment Information, Continued
checked, all other channels should be satisfactory. IMPORTANT:
When sweep output is reduced, response curve amplitude on scope
should also decrease, but curve shape should remain the same. If
curve shape changes, reduce sweep output and/or scope gain until
shape does not change.

VIDEO

MARKER

60%!5%

SOUND MARKER

(MAY NOT BE

VISIBLE)

AT LEAST 90%

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

ALIGNMENT OF 4.5 MC TRAP

Alignment of 4.5 MC (beat interference) trap A9 requires use
of a hexagonal non-metallic alignment tool (part number 98A30-12).

To align 4.5 MC trap A9, tune in television station with beat inter-
feyrrice pattern in picture. While closely observing picture, adjust
slug A9 for minimum interference pattern.

Note that adjustment A9 is top slug (slug farthest from etched
circuit board). Use caution so as not to disturb bottom slug (slug
nearest etched circuit board) as sound IF alignment will be affected.

4.5 MC SOUND IF ALIGNMENT

1. Tune in normal picture on strongest TV station. Allow about
15 minutes for set to warm up. See figure B for adjustment locations.

2. Using non-metallic alignment tool (part no. 98A30.12), slowly
turn slug "A6" several turns to left until a buzz is heard in sound.
Then slowly turn slug "A6" to the right for loudest and clearest
sound. NOTE: There may be two points (approx. 1/2 turn apart) at
which sound is loudest. The slug should be set at center of second
point of loudest sound noted as slug is turned in (toward etched
circuit board).

3. Reduce signal to antenna terminals until there is considerable
hiss in sound. For best results, use a step attenuator, connected be-
tween antenna and antenna terminals. Signal can also be reduced by
disconnecting antenna and placing it close to antenna terminals or
leads.

4. Carefully adjust slug "A7" for loudest and clearest sound with
minimum hiss. If hiss disappears during alignment, reduce signal
to maintain hiss level. Readjust slug "A7". Note: Slug "A7" should
be at end of coil nearest etched circuit board.

5. Carefully adjust slug "A8" for loudest and clearest sound with
minimum hiss. If hiss disappears during alignment, reduce signal
to maintain hiss level. Readjust slug "A8". Caution: Slug "A8"is
located nearest bottom of shield can. Use care so as not to disturb
slug nearest top of shield can.

6. If above alignment is correctly made, no further adjustment is
required. However, if sound remains distorted at normal volume
level (when receiver is tuned for best sound), repeat entire procedure.
*CAUTION: Do not readjust slug "A6" unless sound -is distorted. If
"A6" is readjusted, all steps in alignment procedure should be
repeated exactly as instructed.

ALIGNMENT OF UHF IF INPUT COIL USING A
TRANSMITTED SIGNAL

Alignment of UHF IF input coil L807 (VHF Tuner 94E163-10)
should be made if UHF reception is poor and after usual causes of
poor UHF reception have been checked.

To align UHF IF input coil 1,807, tune in UHF channel with
normal picture and sound. Using non-metallic alignment tool (Admiral
part number 98A30-14) very carefully adjust slug A20 for best picture,
consistent with good sound. For VHF tuner adjustment locations, see
figure F.
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ADMIRAL Chassis 16G9B, 16UG9B Schematic, Continued
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VOLTAGES AND WAVEFORMS
Isolation transformer used. Line Voltage: 117.
Channel Selector on unused channel. Contrast con-
trol fully clockwise: all other controls counterclock-
wise. Do not disturb Picture Guard or Horizontal
Hold controls.
Antenna disconnected and terminals shorted.
DC voltages measured with VTV31 betw:en tube
socket and chassis. unless otherwise indicated.
Voltages marked will vary widely with control
settings.
Waveforms taken with transmitted signal input.
For waveforms. controls set for normal pictdre.
Peak -to -peak voltages may vary slightly.

11504

on ow

21

110
001

/501

/49

1201

C 402
,01 IF

Ir

-j,*
. _

1141

INK

C UO

"00474I
104

RESET
__ _

01 0401

50 3
1/1001
11E/01

r1011
Of INN

I

1501

5012
2000

CS501
snail

COILS AND TRANSFORMERS
L201 Phase Shift and Sound IF 72C 208-2
L202 Quadrature Coil 72B 132-52
L301 IF Input Coil 72C 132-41
L305 RF Choke Coil (Orange Dot) 73B 31-4
L306 Video Peaking Coil 73C 5-34
L307 Resonant Choke Coll 73B 31-3
L308 Video Peaking Coil 73C 5-40
L309 Video Peaking Coll 73C 5-20
L310 Trap Coil 73B 37-3
L401 Horizontal Lock Coll 941) 17-14
L402 RF Choke Coll 73B 37-9
L403 RF Choke Coll 73B 37-9
L501 RF Choke Coll 73B 31-1
L502 Filter Choke (1.1 henry) .. 74C 18-33
T201 Audio Output Transformer 79D 33-28
T301 1st IF Transformer 72C 132-42
T302 2nd IF Transformer 72B 207-3
T303 Sound Take -Off Transformer 72C 185-2
T401 Vertical Output Transformer 79D 43-20
T402 Deflection Yoke 750C 350-7
T403 Horizontal Output Trans. 79D 83-8
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION
16G9B Television Chassis. Schematic for VHF Tuner 94E163-10 and UHF Tuner 94D173-1 Used in 16UG9B Also Shown.

ETCHED CIRCUIT BOARD 14E256-6
/2 6AW8A 3DT6

MX ;I Alt 500013v20 DEE.

3(
03038 2222 Al ,

5

/041 201

-°°"`T
60

I, NOP I/0 I /Cr. 010061 08111(414!

4105
101

C209

CM .004
MADE or

115

- .004141 f 0304
1.24

1206: I 6001
5604: T.04141

VOLUME
0201
38E0

0014
int

0214

4(450(0 raw 1(1/(c1
II WW1 Ira, Or 1101

0020
1121

/10

S 1.14E6

1109 5%
9104
5%

12CU5
50010 031441

v202
ASO

414

301

12 INC

1304

641.51
03

C 102

O 14

6KII OR 6Q11
1 1140

3BZ6
EST IF

v301 /1187

I.14
1303

5%

iI
C3O
4110

06

al
ATV) 1.,

4822

.0,,,
AGC -ism 1111C- $,

SYNC l c it NEC

SEP
1

. v-
.....

3DK6
210 11
v302 /400

0501

31

412

1N87A
010. 011.
01130?

Il1P

{4212
,30

20

10 Ir170 r

150

1 C1i4 .1 33 I I

1/2 6AW8A- 4310 ic II: c01 I

1004 5% 111 511 viDE 0 IMP.Thvi4 H 1I A" "0"
2325 4.1,10% I

1302 or OR if Ilia I

42.210 Fir S41f riff 1303 419
, L505 L 301 130

0301
410

/It

E130,5

0508
1.54

0111

331

4327

uJ

.0047 41

4 313

.Cj
11

-011?,
.4114  *20

./141/110I..1/M
I'll 0/SCOVII"C/f0.

201
.1,c.

simirgiji/

.420i
313' 14

. C 212
VF

2003

0213

22

200r 3:
CI

314. 10 0.1110
4 Ill

2020; t li:Ti

BRIGHTNESS

I 0322 P111

14.5%
1329 :1314 :

". .tto 4TR 44Igil
309

0/3 11324

1315

1504

PS

5.66
119

4Or0112

o %

11111111111111

19X P4,'
114. Firm 71.113,

3309

L308

.005 in-

0125
Etc

9434
21A

1.111

[001(1 10 4.101 C
877/10!0(1 K00/0(5
015/ focv.,.

.444,0
6313 !#/OK

C).410,NOISE
INV.

'1413
ale MEC

Ijj
_

2406

1411 C41

100: ZL1_

I iy

y

t A

13t -,011413I
V u. 101112

40v
353

-r

2103 a II: 1414 Ar-V-"4.11
4701 7001

06,400

t'T
3B5-6
.2. /CM DU

C 4402-
2 1453

INIC

=0431
.101141'

1,r 10%

045?
.0031114

10%

110,

HORIZ.
LOCK

L40,

t.

8

-
2506-25

430?.1/2

10 D E 7
14401

,, vEll. 050.
...,....,-..,+.2Hi v:020 2415

.1 4427 810 , ''ZI,Ir .....,.. )1.1 114

lrIVE111.
111 111 .I44720% . 150 1 11

I CC?
, -414-4...............

C4 iI 04 124

I
4Sr ___4._ 1401 14244-44.--.-

T 5 W 1425Mr0011

204

.00140 !
A .00021rI

'3' - C413- 1111

111

20011411
801 .41420 VIII 162

1.0 VIC
2.116FC

m= In

- till
VERT.
H 1.115IGHT11640

1421 34.1
5126 242,10

0426
121E0 5,

1118OM/ *0414.1
00121

it55 6CG7oR
z

12)9
L

6FQ7 PICTURE
GUARD

:0x3 04y
1454 NOME DSC V403 104

CONTROL pa

I\f,,
1401

C456
00411? 0.8

- 0
1!:Vs%r I

iOsi 1.1---0a

124

04.5r 1/0
NOW.

I /

0456

0453 1001

1.001041

5111001 11(Clifi(11 1502
CR502 t.1

11502

?IA 210

10011 100

COLO ?V
C50.3

,..001114

III - V
o ...,a

50 Nt

CI
-65044 ..1.. - 65041 - C5054

HIV'
15441I 3501 1504 3504

111 ..,-

2454
042114

110r

SOUND

OUTPUT

1ST IF

VIDEO ANP

SOUND IF
CR301

ENO If VIDEO DEE

tar AC ISO! kV. REV

1101 01507-Lf""))-
-Of.i4COM

001('
loll 01 1414 AO If

vir
loolorilf ROOK, mil
MM/t. 4010 40011*
4tr/00.. 14/0
2244! 141400

5

14400111,o 01 (111415
(/1 /02Ill'!.

MEM

461
214

6451
=01511

1.114

HORIZ
HOLD

5%

1201

4462

6004

172

0

010

0460

1-1
.041

3113

4425145

((Or 3W

1410051

"Or
roillf

2161

104141

'Wm
1/2 IODE7
040 4311.030./0014131

001111 v4028

2.2
48[6

1403

0411111.

VERT. cm
LIN. 205050'

501

(081

.0- 54
(41.

121

1230521
- 5 OF

0004

Tool A

03201_1v,.

1G3GToR W131541100: 2
/08F

1 K3
11.4.11201131E1119

v.06

119

DANPER
v405 L402

eEliv^
It

3.511

114121

1211.011

C115
17

I10311.

L4034 To oio I lo till
10 Off. Oi 1101

9E4

Zip 9
1120

1E0

2,4E5

FE

-1-
340

Ur.

,821

431- 71,7,

2314C

2100

FOCUS

itdoriN Sff 14111011
0414 117044 oforotiol

1011/If( lf404441 101
rill Flo SfIlior of
40211041.

II 1f1511f0 1110
0.403 IlISCOOlfCIf O.

81402
LOC 41E1

NOCE

-OUTPUT

DANPER

6G9B
V701 --2FS5

V702 --5FG7

V201 -30T6

V202-12CU5

V301-3816

V302 --30K6

V303-6AW8A

V304-19XP4
V401 -6K11 or 6011

V402-100(7

Y403 -6C07 40 6FQ7

Y404-1200641
V405--12AX4GTA/B

V406 --1G3GT/1K3

CR301 --1087A

16UG9B
V101--201
V102--5CG8

V201-3DT6
V202--12CU5

V301-3016
V302 -30K6

V303 6AW8A
V304--19XP4.

V401 --6K11 sr 6011

V402 -100E7

V483--6CG7 or 6F07
V404 -12006A

V405--12AX4GTA/8

V406--1G3GT/1K3
V801--2AF4B

CR301--1N87A

CR401-9385-6

13

11 11401 C*I01
OSC

801111

SOUND

0E1 ej

NOISE INV

SYNC SEP I
COED ACC

SOUND
41010 AMP&

OUTPUT
MID IF

CR300
25211 210 If 010f0 Off

1303 301

PICTURE

TUBE

0301

1114 P.0 1501

205011 481-06'.14ctso1L

'(..1 SOCKET



VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 16.G9B, 16UG9B, etc., Service Information, Continued

AGC CONTROL ADJUSTMENT

The AGC control is an AGC threshold control which is used solely
to adjust the receiver for optimum operation under all signal condi-
tions.

Note: This control is set at the factory and will not normally
require field readjustment.

Improper AGC control adjustment can result in picture bending,
tearing (overloading) or buzz in the sound. However, these same
conditions can also be caused by other troubles in the set.

If adjustment is required, it should be made exactly as instructed.
1. Turn set on and allow 15 minutes to warm up.

2. Turn Channel Selector to strongest station in the area.

3. Turn Contrast and Brightness controls to maximum (fully to right).
4. Very slowly turn AGC control to the left, just to the point where
picture is weak (loses contrast).

5. Adjust Horizontal Lock (at rear of set) and Vertical Hold con-
trol (at side of set) for steady picture, without bending of vertical
lines at top of picture.

6. Very slowly turn AGC control to the right, until picture just
begins to bend, tear, shift, or buzz is heard in sound. Then very
slowly turn the AGC control to the left, to the point at which picture
bending, tearing, shifting and buzz is removed.

7. Make final adjustment by turning AGC control approximately 10
degrees further to the left.
8. Recheck at maximum contrast on all channels. Picture should
not overload and should reappear immediately after changing chan-
nels.

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

Note: For Picture Guard Adjustment see following paragraph.

PICTURE GUARD ADJUSTMENT

The Picture Guard control cannot be set properly if the Horizontal
Lock, Vertical Hold or AGC controls are out of adjustment. Before
attempting to adjust the AGC control, see information under "AGC
Control Adjustment".

PICTURE CENTERING TABS
Novo tabs closer fogad,* or

farther apart to cantor pis's...

VHF ANTENNA,_
TERMINALS

HORIZONTAL HOLD
CONTROL RANGE

ADJUSTMENT

ETCHED CIRCUIT BOARD
14E256-6

CIRCUIT BREAKER
RESET SUTTON

* AGC CONTROL

SILICON RECTIFIERS

SPEAKER
TERMINALS

The Picture Guard control is used to improve sync stability in
areas (especially fringe areas) where interference caused by ignition
systems, switches, motors, etc. results in an unstable picture. NOTE:
This control has been adjusted at the factory. It should only be
turned from its original position if picture is unstable (jitters or
loses sync) due to noise.

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

IMPORTANT: Keep Picture Guard control as far to the left
as possible while still maintaining good sync stability on all
channels. If control is turned too far to the right in a strong
signal area, picture instability may result.

HORIZONTAL SWEEP ADJUSTMENT
Make adjustment if picture "slips sideways" or "tears" when

switching channels. If the Horizontal Oscillator tube V403 (6CG7)
is replaced, the Horizontal Hold control may require adjustment.
1. Allow a few minutes for set to warm up. Tune in weakest station,
set Brightness and Contrast controls for normal picture.
2. Adjust Horizontal Hold control to sync the horizontal sweep cit.-
coil. If the picture cannot be locked -in at approximately the mid -
rotation setting of the Horizontal Hold control, perform the following
steps for complete horizontal sweep circuit alignment.
3. Connect a jumper wire from junction of R452 (680K) and R453
(1 Meg) to ground to short out oscillator control voltage from Hor-
izontal Phase Detector, CR401. Connect a jumper wire across C452
(.0039 MF) on Etched Circuit Board. This effectively shorts out the
Horizontal Lock coil L401.

Adjust Horizontal Hold control until one horizontal blanking bar
(from top to bottom of picture) appears on the screen. This bar may
waver back and forth slightly which is normal. If this condition is
not reached when Horizontal Hold control is at approximately mid -
rotation, change the position of the built-in jumper that is connected
between R458 and R469. Short R458 or R469 with jumper or leave
both unshorted to obtain one horizontal blanking bar when Horizontal
Hold control is set to approximately mid -rotation.
4. Remove jumper from C452 (.0039 MF). Adjust Horizontal Lock
coil, L401, until the horizontal blanking bar appears on the screen.
Remove remaining jumper wire. Picture will lock into sync. If
picture does not lock -in, trouble shooting of horizontal circuitry is
necessary to find source of trouble.

FOCUS ADJUSTMENT
Change only to improve focus)

DEFLECTION YOKE
YOKE RETAINING SPRING

To correct picture tilt, loosen screw on

yoke reloining spring Rotate yoke

until pietuce is stroight Tighten

screw

YOKE PLUG

HEIGHT
VERTICAL LINEARITY

To correct improper picture height
or vertical (rarity, alternately
adios, NIGHT and VEST. LIN.

*DETAILED ADJUSTMENT INFORMATION GIVEN ON OTHER AGES

Rea View of Chassis Showing Adjustment Locations (UHF Tuner in 16U091 Chassis).

* PICTURE GUARD

14



VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

ADMIRAL
DEFLECTION YOKE

YOKE RETAININ
To correct picture lilt, loosen screw on

yoke retaining spring Rotate yoke
until picture is straight Tighten

screw

PRING

VHF ANTENNA

TERMINALS

VERTICAL LINEARITY

HEIGHT

To correct improper picture height

or vertical linearity, alternately

othust HEIGHT and VERT. LIN.
ETCHED CIRCUIT BOARD

14E308-1

PICTURE GUARD
See information under "Picture
Guard Control Adjustment".

HORIZONTAL LOCK

FOR MODELS USING

16D9, 16D9B,
16UD9, 16UD9B,

16F9, 16UF9

PICTURE CENTERING TABS
Nor. tabs Mow together or

'miner sport to order *two.

HV COVER

A SC CONTROL
se intonation under "AOC Coo -

trot Athuriment".

CIRCUIT BREAKER
/ RESET BUTTON

AC INTERLOCK
SOCKET

HORIZONTAL RANGE

PROVISION FOR
EARPHONE JACK

The material on pages 15 through 20 is exact for sets listed above, at right.
Remote control Chassis 16E9 and 16E9U, used in Models PS940, -U, PS942, -U,
PS949, -U, have practically the same main chassis and different tuners. Also
Chassis 16J9, -B, 16UJ9,-B, used in Models ST971, STU971, ST972, STU972,
STF981, STFU981, STF982, STFU982, are similar but incorporate a stereo
amplifier or a stereo amplifier and AM -FM radio, with switching network.

Model Chassis

1930

1931

T935

TU930

TU931

TU935

P931

P935

UP931

UP935

C951

C952

C953

C909

C971

CU951

CU952

CU953

CU969

CU971

1609*

1609*

16D9°

16UD9t

16UD9t

16UD9t

1609*

16D9°

16UD9t

16UD9t

16F9

16F9

16F9

16F9

16F9

16UF9

16UF9

16UF9

16UF9

16UF9

VHF CHANNEL ADJUSTMENT

These sets are provided with a channel adjustment slug for each
channel, see illustration. Adjust as follows:

1. Turn receiver on and allow 15 minutes warm up.

2. Set Channel Selector at channel to be adjusted. Set other tuning
controls for normal picture and sound.

3. Remove Channel Selector knob.

4. Turn Fine Tuning knob to left sir right until channel slug is
visible through hole in fiber strip at front of \ HF tuner.

5. Using a non-metallic alignment tool with 3/32" blade (part number
98B30-22), carefully adjust channel slug for best picture. Note:
Sound may not be loudest at this point. Repeat procedure for each
channel to be adjusted.

ATOR4T11173 6\31-a

ADJUST VHF CHANNEL SLUG
THROUGH HOLE IN FIBER STRIP I

ROTATED WITH FINE TUNING KNOB

Front View of Escutcheon. Channel Knob Removed.

Schematic for Tuner used in 16D9B Chassis.

* or 16098

t or 16UD9B

VHF TUNER 94E200-34..'"..""

OSA

---------
UHF MIXER

fcoopi
UHF

OSC

PICTURE TUBE

V304

102 IN 160911.161.1D9B-V702 IN 1609,1619-V902 IN 1609,16UF9

Y101 IN 160911.161.1098-V101 1k16129.16f9-R901 IN 161109.161119

NOISE INV
SYNC S P.

& GATED ACC

VERT OS

OUTPUT

CR401'
NORI/

PHASE

DET

VIDEO AMP

8SOONDIF

L_JE
SOUND0

1ST. IF

2ND IF

VIDEO

,DET.

UDRa
OSC /".

0
0 SOUND

OUTPUT

HORIZ

OUTPUT

DAMPER

RECTIF1ER'4

or

15
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 16D9, 16F9 (Chassis 16D9B, 16UD9, -B, 16UF9 use different tuners)

VHF TUNER 94E201-3 oR -20 img,vouuss'EN 11g
L7040 L 7048 L704C

A A +A AAcT,,A
_ C /04

.051-011.5
13=

" 6GK5. Ce )4,4
,(---4. VHF AMP.

0701 1© 'F.7-13°.5

170 5

1101
0/74

C10011

0
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49

0

1/26CG8 oR
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111(13

2.29

VHF 41024
07020

110,

2204

L 704D

---
-

A

L706
HIE 101111C C132

1000

et, lye

-
STRIPS

2 111111 13

I/26CG8oR
1/2 6CG8A I #701 ,S700110t 4051

VHF 05C.
V

/05/21 0107 1,555
55M10 241.

950'

Chi
4710 1000 4+

C715

1

100 C125

1000 I

1,00

SCHEMATIC NOTES
Numbers or letters inside hexagons indicate align-

ment points.
Fixed resistor values shown in ohms ± 107/ toler-

ance, 1., watt; capacitor values shown In micro-
microfarads ± 20,7 unless otherwise specified.

VOLTAGES AND WAVEFORMS
Line Voltage: 117.
Channel Selector on unused channel. Contrast con-
trol fully clockwise; all other controls counterclock-
wise. Do not disturb Picture Guard or Horizontal
Hold controls.
Antenna disconnected and terminals shorted.
DC voltages measured with VTVM between tube
socket and chassis, unless otherwise indicated.
Voltages marked (.; will vary widely with control
settings.
Waveforms taken with transmitted signal input.
For waveforms, controls set for normal picture.
Peak -to -peak voltages may vary slightly.
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 16D9, 16F9 (Chassis 16D9B, 16UD9, B, 16UF9 use different tuners)
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ADMIRAL Chassis 16D9, -B, 16UD9, -B,
Schematic for Tuners used in 16UD9 and 16UF9 Chassis.

VHF TUNER 94E202 -40R-21 11:0=11:1.""

Wil.1111.1a1.,11
+

"1!

(/loch OR
Vt *CCM
TZP:

UHF TUNER 94E162-7on 11

-
WIt.:=118 r__

4tmlit
B

AGC CONTROL ADJUSTMENT

The ACC control is an AGC threshold control which is used solely
to adjust the receiver for optimum operation under all signal condi
lions.

Note: This control is set at the factory and will not normally
require field readjustment.

Improper ACC control adjustment can result in picture bending,
tearing (overloading) or buzz in the sound. However, these same
conditions can also be caused by other troubles in the set.

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

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

2. Turn Channel Selector to strongest station in the area.

3. Turn Contrast and Brightness controls fully to the right.

4. Very slowly turn AGC control to the left, just to the point where
picture is weak (loses contrast).

5. Adjust Horizontal Lock (at rear of set) and Vertical Hold con-
trol at side of set) for steady picture, without bending of vertical
lines at top of picture.

6. Very slowly turn AGC control to the right. until picture just
begins to bend, tear, shift, or buzz is heard in sound. Then very
slowly turn the AGC control to the left, to the point at which picture
bending, tearing, shifting and buzz is removed.

7. Make final adjustment by turning AGC control approximately 10
degrees further to the left.

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

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

Note: For Picture Guard Adjustment see following paragraph.

16F9, 16UF9, Service Material, Continued
PICTURE GUARD ADJUSTMENT

The Picture Guard control cannot be set properly if the Horizontal
Lock, Vertical Hold or AGC controls are out of adjustment. Before
attempting to adjust the AGC control, see information under "AGC
Control Adjustment".

The Picture Guard control is used to improve sync stability in
areas (especially fringe areas) where interference caused by ignition
systems, switches, motors, etc. results in an unstable picture. NOTE:
This control has been adjusted at the factory. It should only be
turned from its original position if picture is unstable (jitters or loses
sync) due to noise.

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

IMPORTANT: Keep the Picture Guard control as far to the
left as possible while still maintaining good sync stability on all
channels. If control is turned too far to the right in a strong
signal area, picture instability will result.

HORIZONTAL LOCK ADJUSTMENT

Make adjustment if picture "slips sideways" or "tears" when
switching channels. Adjustment is made by rotating flexible shaft
extending from rear of set. Adjust as follows:

1. Allow a few minutes for set to warm up. Tune in weakest station,
set Brightness and Contrast controls for normal Picture. Important:
Before proceeding, be sure that AGC control has been adjusted
according to instructions in this manual.

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

IMPORTANT: If adjustment cannot be made using the Horizontal
Lock control, it will be necessary to make Horizontal Range adjust.
ment as instructed below.

HORIZONTAL RANGE ADJUSTMENT

The Horizontal Range control is set at the factory and seldom
requires readjustment. Adjustment need only be made if 6CG7 tube
(V403) has been replaced and the picture cannot be locked -in with
the Horizontal Lock adjustment or if the Horizontal Lock adjustment
has insufficient range (adjustment only possible at extreme end
rotation).

Caution: Before proceeding with adjustment, be sure that the pic-
ture will sync vertically, as lack of both vertical and horizontal sync
indicates sync circuit trouble. Lack of only horizontal sync generally
indicates trouble in the horizontal sync (phase detector) circuit
Adjust as follows:

1. Remove cabinet back. Connect interlock cord.

2. Allow a few minutes for set to warm up. Tune in weakest station,
set Brightness and Contrast controls for a normal picture. Important:
Before proceeding, be sure that the AGC control has been adjusted
according to instructions in this manual.

3. Using a piece of hook-up wire, short test point "R" (pin 2 of
V403, 6CG7) to chassis ground.

4. Connect a .22 mf, 400 volt capacitor from test point "S" (junction
of horizontal lock coil L401 and resistor R454, 12,000 ohms) to
chassis ground. Caution: To avoid B+ shock, turn receiver off when
making this connection.

5. With picture in vertical sync, set Horizontal Range control at
point where picture is in horizontal sync and almost remains station-
ary with tendency to shift to left or right.

6. Remove the .22 mf capacitor from the horizontal lock coil. Set
horizontal lock coil at point where picture is in horizontal sync and
almost remains stationary with tendency to shift to left or right.

7. Remove wire short from test point "R" (pin 2 of V403, 6CG7).

8. Set Channel Selector to weakest station. Switch Channel Selector
on and off channel, picture should remain in horizontal sync. If
necessary, adjust horizontal lock coil slightly to bring picture in sync.
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ADMIRAL Chassis 16D9, -B, 16UD9, -B,

IF AMPLIFIER ALIGNMENT

Connect negative of 3 volt bias supply to test points "T" (IF AGC)
and "X" (RF AGC), positive to chassis. Connect negative of 9 volt
bias supply to center terminal of picture guard control, posifive to
chassis. See figure B.

Connect signal generator high side to insulated tube shield over
oscillator -mixer tube, low side to chassis near tube shield.

Connect VTVM high side to test point "V" through a decoupling
filter, see figure A. Connect low side to chassis.

Set Channel Selector to channel 12. Connect a juniper wire across
the antenna terminals. Set Contrast control fully to the right. Set
AGC control fully to the left.

Allow about 15 minutes for receiver and test equipment to warm
up. Use a non-metallic alignment tool, part no. 98A30-13.

Important: Before proceeding check signal generator against fre-
quency standard for calibration.

I Set generator at 42.7 MC and adjust A2 for maximum.

2. Set generator at 44.2 MC and adjust Al for maximum.

t3. Set gerzerator at 44.3 MC and adjust A3 for maximum.

t4. Set generator at 43.3 MC and adjust A4 for maximum.

t5. Set generator at 47.25 MC and adjust Al4 for minimum.

6. Place short jumper wire across L301.

t7. Set generator at 44.8 MC and adjust A5 for maximum.

8. Remove short from across L301. Then repeat "Step 4."

9. To insure correct IF alignment, make "IF Response Curve
Check" given below.

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

tlf necessary, keep reducing generator output so that VTVM reading
will be 1.5 to 2.5 volts above no signal voltage reading.

TO TEST POINT 47,000 OHMS

RF AGC

JCT OF C401
R404 a R406

* AS
BOTTOM SLUG
4.5 MC SOUND

TAKE -OFF

A A9
TOP SLUG

4.5 MC TRAP

A7
4.5 MC SOUND
INTERSTAGE

A6 JCT. OF L307 a
4.5 MC PIN 7 OF V303

QUADRATURE

-----=,...-,VTVM 0.
Tioll OSCILLOSCOPE

CHASSIS

GROUND =-

Figure A. Decoupling Filter.

A4
43.3 MC MAX.

IF INPUT

K11 or 6Q11

IF AGC
JCT. OF R301,
R302 L R4I3

68Z6

6CG7

60K6

* Al
BOTTOM SLUG
44.2 MC MAX.

4, SLUG NEAREST TO ETCHED CIRCUIT BOARD
A SLUG FARTHEST FROM ETCHED CIRCUIT BOARD

A 42
TOP SLUG

42.7 MC MAX.

A14
47.25 MC MIN.

TRAP

A3
44.3MC MAX.

1ST IF

A5
44.8 MC

MIXER PLATE
ON VIHF TUNER

Figure R. View of Etched Circuit Board Showing Test Point Locations and
IF Alignment Data.

16F9, 16UF9, Alignment Data, Continued

IF RESPONSE CURVE CHECK AND IF TRAP ALIGNMENT

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

2. Set VHF tuner on channel 12. Contrast control full to refl.
Connect negative of 3 volt bias supply to test points "T" (IF AGC)
and "X" IRF AGC), positive to chassis ground. Connect negative of
9 volt bias supply to center terminal of picture guard control, positive
to chassis. See figure B.
3. Connect sweep generator high side to insulated tube shield over
oscillator -mixer tube, low side to chassis near tube shield. Set sweep
frequency to 43 MC, sweep width approximately 7111C. If external
marker generator is used, loosely couple high side to sweep generator
lead on tube shield, low side to chassis. Marker frequencies indicated
on IF Response Curve.
4. Connect oscilloscope high side, to test point "V" through a de.
coupling filter (figure At, low side to chassis.
5. Check curve obtained against ideal response curve, figure C. Keep
marker and sweep outputs at very minimum to prevent over -loading.
A reduction in sweep output should reduce response curve amplitude
without altering the shape of the response curve.

If video IF carrier marker (45.75 MC) does not fall at the 50 to
60% point on curve, position it with adjustment of A5. If curve is
not symmetrical, adjust Al.

412511C

MAR ER

(MAY II T BE

VISIB EI

455C

451511C
MARKER

50500 60%

Figure C. Ideal IF Response Curve.

VHF AMPLIFIER AND MIXER ALIGNMENT
Connect negative of 3.0 volt bias supply to test point "X" (RF

AGC), positive to chassis, see figure B.
Connect sweep generator 300 ohm output to antenna terminals. If

sweep generator does not have a built-in marker generator, loosely
couple a marker generator to the antenna terminals. To avoid dis-
tortion of the response curve, keep sweep generator output at a mini-
mum, marker pips just barely visible.

Connect oscilloscope high side through 15,000 ohm resistor to test
point "W" on tuner, low side to chassis. Keep scope leads away
from chassis. Allow about 15 minutes for receiver and test equipment
to warm up. See figures Fl through G2 for adjustment locations.

Do not remove VHF Tuner bottom shield during alignment.
1. Set sweep generator sweeping channel 10. Video marker at 193.25

MC; sound marker at 197.75 MC. Set Channel Selector to channel
10. Check response obtained with VHF response curve shown in
figure E. Alternately adjust A10 and All as required to obtain curve
having maximum amplitude, symmetry and flat top appearance con-
sistent with proper bandwidth and correct marker location.

2. Set sweep generator sweeping channel 6. Video marker at 83.25
MC; sound marker at 87.75 MC. Set Channel Selector to channel 6.
Check response obtained with VHF response curve. If curve is not
within limits, compromise adjustment is required. Alternately adjust
A10 and All as required to obtain curve having maximum amplitude,
symmetry and flat top appearance consistent with proper bandwidth
and correct marker location. After adjustment, recheck adjustment
of step 1.

*3. Set sweep generator sweeping channel 10. Video marker at 193.25
MC; soend marker at 197.75 MC. Set Channel selector to channel 10.
Use 15 volts bias. Increase sweep generator output to maximum and
increase *oscilloscope gain as required for obtaining usable response
curve. Adjust Al2 for minimum response (amplitude). After adjust
ing Al2, conclude by repeating steps 1, 2 and 4.
*Neutralizing adjustment (not in 94E200 tuners). If usable response
curve is not obtained, connect oscilloscope to test point "V" through
decoupling filter, see figures A and B. Note: IF amplifier must be
in normal alignment. Adjust Al2 for equal peak amplitudes with dip
at center of curve.
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ADMIRAL Chassis 16D9, -B, 16UD9, -B, 16F9, 16UF9, Alignment Data, Continued

4. Set the sweep generator to sweep the channel to be checked. Set
the marker generator for the corresponding video carrier frequency
and sound carrier frequency. Use 3 volts bias. Check each channel
operating in the service area for curve shown. In general, adjust-
ment performed in steps 1 and 2 are sufficient to give satisfactory
response curves on all channels. However, if reasonable alignment
is not obtained on an operating channel, repeat steps 1 and 2 as a
compromise adjustment to favor the particular channel.

DIP SHOULD

NOT EXCEED 30 .

Of TOTAL HEIGHT

MARKER.VIDEO CARRIER

SOUNDMAAKER

MAY BE AS MUCH
Fe-4.5NC -.1

AS 10'/. DOWN

SIDEOf CURVE
-A

MARKER. SOUND CARRIER

Figure E. Ideal VHF Response Curve.

Al 3
VHF CHANNEL
DJU 5 T ME NT

B+
MIXER -OSC
TO PIN t OF

V202

HEATER

AS
MIXER PLATE

44.0 MC

All B+ VHF AMP
MIXER GRID TO JCT OF

R403 5 C301

410
VHF AMP PLATE

IF OUTPUT TEST POINT
COAX "W"

VHF
ANT.

AI 2
NEUT.
ADJ.

VHF ACC
TEST POINT

"x"

Figure Fl. Top View of VHF Tuners 94E201-3 and -20.

TEST POINT.X.RF 5+ VHF AMP
AGC TO JCT. OF TO JCT

R404 8 C401 C301 a R403

TO HEATERS
VHF AMP PLATE

13+MIXER-OSC A5
TO R322 MIXER PLATE

4 .13 MC

IF
OUTPUT

COAX

A13
CHANNEL

All SLUGS

MIXER GRID) TEST POINT
'1,"

Figure F2. Top View of VHF Tuner 94E200-3.

AI 3
VHF CHANNEL
ADJUSTMENT

5+
MIXER-OSC
TO PINI OF

V202
HEATER

AS
MIXER PLATE

ICS MC

All 5+ VHF AMP
MIXER GRID TO JCT OF

R403 a Mt
A10

VHF AMP PLATE

VHF
ANT.

Al5
UHF ADJ

ACK
M901

AI2
NEVI.
ADJ.

VHF AGC
IF OUTPUT TEST POINT TEST POINT

COAX

Figure 01. Top View of VHF Tuners 94E202-4 and -21.

TEST POINTY B+ VHF AMP 9+
RF ARC TO JCT TO JCT OF MIXER -0SC
OF R404 8 C301 & R403 TO R322
C401.

UHF 0+

915
UHF AOJ I

VHF AN

IF INPUT
JACK MI05

UHF 0+

TO HEAT
A10

RS ',VHF AMP PLATE MIXER GRID)
V

A5
MIXER PLATE

44.8 MC

IF
OUTPUT

COAX

A13
HANNEL
SLUGS

MIXER AGC
TO JCT OF
0401 & C402

TEST P91NT
"W

Figure 02. Top View of VHF Tuner 94E200-4.

VIDEO

MARKER 4

60%._5%

OVER-ALL VHF AND IF RESPONSE CURVE CHECK

Set AGC control fully to the left. Channel Selector on channel 12.
Connect negative of 3V bias to test points "T" (IF AGC) and "X"
(RF AGC), positive to chassis. Connect negative of 9 volt bias supply
to center terminal of picture guard control, positive to chassis. See
figure B.

Connect sweep generator to antenna terminals. Set sweep to chan-
nel 12 with sweep output as low as possible. If an external marker
generator is used, loosely couple high side to sweep generator lead.

Connect oscilloscope high side to test point "V" through decoup-
ling filter, low side to chassis.

Compare response curve obtained against ideal curve shown in
figure H. If the curve is not within tolerance, adjust A5 to position
video marker; adjust Al to correct shape of curve. It should never

be necessary to turn slugs more
than one turn in either direction.
If curve is satisfactory on channel
checked, all other channels should
be satisfactory. IMPORTANT:
When sweep output is reduced,

response curve amplitude on scope
should also decrease, but curve
shape should remain the same.
If curve shape changes, reduce

Figure H. Ideal Over-all VHF and sweep output and/or scope gain
until shape does not change.

SOUND MARKER

(MAY 1101 BE

VISIBLE)

Ai LEAST 90%

IF Response Curve.

ALIGNMENT OF 4.5 MC TRAP

Alignment of 4.5 MC (beat interference)trap A9 requires use
of a hexagonal non-metallic alignment tool (part number 98A30-12).

To align 4.5 MC trap A9, tune in television station with beat inter-
ference pattern in picture. While closely observing picture, adjust
slug A9 for minimum interference pattern.

Note that adjustment A9 is top slug (slug farthest from etched
circuit board).

4.5 MC SOUND IF ALIGNMENT

I. Tune in normal picture on strongest TV station. Allow about
15 minutes for set to warm up. See figure B for adjustment locations.
*2. Using non-metallic alignment tool (part no. 98A30.12), slowly
turn slug "A6" several turns to left until a buzz is heard in sound.
Then slowly turn slug "A6" to the right for loudest and clearest
sound. NOTE: There may be two points (approx. 1/2 turn apart) at
which sound is loudest. The slug should be set at center of second
point of loudest sound noted as slug is turned in (toward etched
circuit board).
3. Reduce signal to antenna terminals until there is considerable

hiss in sound. For best results, use a step attenuator, connected
between antenna and antenna terminals. Signal can also be reduced
by disconnecting antenna and placing it close to antenna terminals
or leads.
4. Carefully adjust slug "A7" for loudest and clearest sound with

minimum hiss. If hiss disappears during alignment, reduce signal
to maintain hiss level. Readjust slug "A7". NOTE: Slug "A7" should
be at end of coil nearest etched circuit board.
5. Carefully adjust slug "A8" for loudest and clearest sound with

minimum hiss. If hiss disappears during alignment, reduce signal
to maintain hiss level. Readjust slug "A8". Caution: Slug "A8" is
located nearest bottom of shield can. Use care so as not to disturb
slug nearest top of shield can.
6. If above alignment is correctly made, no further adjustment is

required. However, if sound remains distorted at normal volume
level (when receiver is tuned for best sound), repeat entire procedure.
*CAUTION: Do not readjust slug "A6" unless sound is distorted. If
"A6" is readjusted, all steps in alignment procedure should be
repeated exactly as instructed.

ALIGNMENT OF UHF IF INPUT COIL

To align UHF IF input coil, tune in UHF channel with normal
picture and sound. Using non-metallic alignment tool (Admiral part
number 98A30-14) very carefully adjust slug Al5 for best picture,
consistent with good sound. For VHF tuner adjustment locations, see
figures GI and G2.
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MODEL CHART

Model
TV

Chassis

C311 2088
CU311 201188

0312 2088
CU312 20088

0313 20A8

011313 TOUAll

C321 2088

CU321 20U88

0322 nu
CU322 20UAll

C323 2086

CU323 nun
C331 2088

CU331 201186

C332 2088

00332 201188

C333 2088

CU333 201188

1311 2080

LU311 20086
1312 2088
10312 20UA8

1313 2083
LU313 201188

L341 2086
LU341 20088
L342 2088

10342 2011A8

L143 2080

LU343 20UU
1351 2086
LU351 201188

L352 2088
10352 201188

1353 2088

1U353 20086
1381 20/18

1.0361 20088
1.362 2088
10362 201138

1382 2033
10382 2001111

1389 2038
111389 201188

L391 2038
1U391 20088

ADMIRAL
Service material on pages 21 through 26 is exact for chassis and their
corresponding models as listed in the chart at left.

The group of chassis and their corresponding models as
listed at right incorporate a stereo amplifier and some
have AM -FM radio with stereo amplifier. The television
section of these sets, except for required switching addi-
tions, is practically identical to sets described on these
pages and this material is applicable.

DEFLECTION YOKE
YOKE RETAINING SPRING

To correct picture tih, loosen screw on

yoke retaining spring. Rotate yoke
until picture is straight Tighten

,new.

VHF ANTENNA

ITCHED CIRCUIT BOARD
14E303-2

HEIGHT
VERTICAL LINEARITY

To correct improper picture height
or rerticol linearity, alternately
Miust NEICAT end VERT. UN.

* PICTURE GUARD

*WIDTH CONTRO

* AGC CONTROL * HORIZONTAL LOCK COIL

*DETAILED ADJUSTMENT INFORMATION GIVEN ON OTHER AGES
Rear View of Chassis Showing Adjustment .ocations. Tuner and contralti mounted on separate panel

In some models; on escutcheon In other models.

PICTURE CENTERING TABS
Move tabs down moonier or larthel
aped to comer picture.

FOCUS ADJUSTMENT
Change only to improve Focus.

11r HIED CIRCUIT BOARD
14E257-6

CIRCUIT BREAKER
RESET BUTTON

* HORIZONTAL HOLD
CONTROL RANGE

ADJUSTMENT

ADJUST PRESET FINE TUNING
(Sets with 20B8 or 20UB8 Chassis)
To insure good pictures and sound, it is

important that this adjustment be made
when set is initially installed and adjust-
ment be checked each time receiver is
serviced. Note: Adjustment of preset fine
tuning is made from front of set with ro-
tation of push -in fine tuning knob. Adjust
as follows:
1. Turn set on and allow 15 minutes for
warm up.
2. Set channel selector at channel to be
adjusted. Set other tuning controls for
normal picture and sound. Remove chan-
nel selector knob.
3. Press "push -in" fine tuning knob all
the way in, until it engages slot in tuning
mechanism. While holding knob in, turn
it to the right until a definite stop is felt.
Then very slowly, turn it to the left while
tuning for best picture with clearest

MODEL CHART

Model
TV

CHASSIS°

ST311 2008
STU311 201108

ST312 2008
STU312 201108

ST313 2008
STU313 20008
STF321t 2008
STFU321t 20U08
STF322t 2008
STFU322t 20008
STF323t 2008
STF0323t 20008
STF339t 2008
STFU339t 201108

STF3414 2008
STFU3415 20008
STF361t 2008
STFU361t 20008
STF371t 2008
STFU371* 201108

STF38ft 2008
STFU389* 201108

 With 3F2 Stereo amp-
lifier

t With 653C AM -FM
radio and 2PA5 stereo
amplifier
With 6535 AM -FM
radio and 2PA5 stereo
amplifier

5 With 653 AMFM
radio and 2PA5 stereo
amplifier

A Suffix letter M after
chassis number Indi
cates separate tuning
control panel

sound. Note: Sound may not be loudest at this point.
4. Release knob after making adjustment. Repeat steps 2 and
3 for each operating channel.

VHF CHANNEL ADJUSTMENT FOR SETS WITH
20A8, 20UA8 AND 20UA8M CHASSIS

These sets are provided with a channel adjustment slug
for each channel, see illustration below. Adjust as follows:
1. Turn set on and allow 15 minutes for warm up.
2. Set Channel Selector at channel to be adjusted. Set other
tuning controls for normal picture and sound.
3. Remove Channel Selector knob. Turn Fine Tuning knob to
left or right until channel slug is visible through hole in rotat-
ing fiber strip at front of VHF tuner.
4. Carefully insert 3/32" screwdriver blade, flexible, non-
metallic alignment tool (part number 98B30-22) through hole
in channel indicator disc and tuner mounting brackets. With
slight inward pressure and rotation, work alignment tool into
adjustment hole of tuner. When alignment tool engages chan-
nel slug, carefully adjust slug for best picture. Note: Sound
may not be loudest at this point.
5. Repeat entire procedure for each operating channel.
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ADMIRAL Chassis 20A8, 20UA8, 20B8,

IF AMPLIFIER ALIGNMENT
Connect negative of 3 volt bias supply to test point "T"

(IF AGC) and "X" (RF AGC), positive to chassis. Connect
negative of 9 volt bias supply to center terminal of Picture
Guard control, positive to chassis. See figure B.

Connect signal generator high side to test point "W", low
side directly to tuner.

Connect VTVM high side to test point "V" through a de -
coupling filter, see figure A. Connect low side to chassis.

Set Channel Selector to channel 12. Connect jumper wire
across antenna terminals. Set Contrast control fully to right,
Picture Guard control fully to left.

Allow about 15 minutes for receiver and test equipment to
warm up. Use a non-metallic alignment tool, part no. 98B30-13.

Important: Before proceeding check signal generator against
frequency standard for calibration.
1. Set generator at 47.25 MC and adjust Al. for minimum.
*2. Set generator at 41.25 MC and adjust A2 for minimum.
3. Set generator at 39.75 MC and adjust A3 for minimum.
4. Short out IF input coil L302 with jumper wire.

t5. Set generator at 45.3 MC and adjust -AS for maximum.
Top of core A6 should be about level with top surface of tuner.

6. Remove short from IF input coil L302.
t7. With generator at 45.3 MC, adjust A7 for maximum.
t8. Set generator at 42.0 MC and adjust A4 and A5 for

maximum.
9. Repeat step 1.

t10. Set generator at 42.3 MC and adjust A8 for maximum.
tll. Set generator at 44.2 MC and adjust A9 for maximum.
t12. Repeat steps 10 and 11. To insure correct IF alignment.
make "IF Response Curve Check".
*If necessary, increase generator output and/or reduce bias
to -11/2 volts to obtain a definite indication on VTVM.
tIf necessary, keep reducing generator output so that VTVM
reading will be 1.5 to 2.5 volts above no signal voltage reading.

IF RESPONSE CURVE CHECK

1. Allow about 15 minutes for receiver and test equipment to
warm up.
2 Set VHF tuner on channel 12. Contrast control fully to
right, Picture Guard control fully to left. Connect negative of
3 volt bias supply to test points "T" (IF AGC) and "X" (RF
AGC), positive to chassis ground. Connect negative of 9 volt
bias supply to center terminal of Picture Guard control, posi-
tive to chassis. See figure B.

3. Connect sweep generator high side to test point "W", low
side directly to tuner. Set sweep frequency to 43 MC, sweep
width approximately 7MC. If external marker generator is
used, loosely couple high side to sweep generator lead, low
side directly to tuner. Marker frequencies indicated on IF
Response Curve.

4. Connect oscilloscope high side to test point "V" through
a decoupling filter (figure A), low side to chassis.

TO TEST POINT 41,000 INNS

CHASSIS

CROUND "=

1210
'NMI

TO VTVM OR
OSCILLOSCOPE

Figure A. Decoupling Filter.

41.25 MC

MARKER

(MAY NOT BE

VISIBLE)
AT LEAST 90%

42.0 MC
MARKER

40%

4.5 MC

APPROX. 3.8 MC

43.5 MC

MARKER

47.25 MC

MARKER

45.75 MC

MARKER

50%1060%

45.0 MC

MARKER

30%

Figure C. Ideal IF Response Curve.

A2
4I,2SMC MIN.

TRAP

a A13
TOP SLUG

4.5MC
SOUND TRAP

Al2
BOTTOM SLUG
4.5MC SOUND -

TAKE OFF

Ail
4.5MC SOUND

INTERSTAGE

Al 0
4.5MC SOUND

DETECTOR

20UB8, Alignment Information, Continued

Al
47.25MC
MIN. TRAP

5. Check curve obtained against ideal response curve, figure
C. Keep marker and sweep outputs at very minimum to pre-
vent over -loading. A reduction in sweep output should reduce
response curve amplitude without altering the shape of the
response curve.

If video IF carrier marker (45.75 MC) does not fall at the
50 to 60% point on curve, position it with adjustment of A7.
If curve is not symmetrical, adjust A9.

VHF AMPLIFIER AND MIXER ALIGNMENT
Connect negative of 3.0 volt bias supply to test point "X"

(RF AGC), positive to chassis, see figure B.
Connect sweep generator 300 ohm output to antenna term-

inals. If sweep generator does not have a built-in marker gen-
erator, loosely couple a marker generator to the antenna term-
inals. To avoid distortion of the response curve, keep sweep
generator output at a minimum, marker pips just barely
visible.

Connect oscilloscope high side through 15,000 ohm resistor
to test point "W" on tuner, low side to chassis. Keep scope
leads away from chassis. Allow about 15 minutes for receiver
and test equipment to warm up. See figures F and G for ad-
justment locations.

Do not remove VHF Tuner bottom shield during alignment.
1. Set sweep generator sweeping channel 10. Video marker
at 193.25 MC; sound marker at 197.75 MC. Set Channel
Selector to channel 10. Check response obtained with VHF
response curve shown in figure E. Alternately adjust A14
and A15 as required to obtain curve having maximum ampli-
tude, symmetry and flat top appearance consistent with
proper bandwidth and correct marker location.
2. Set sweep generator sweeping channel 6. Video marker at
83.25 MC; sound marker at 87.75 MC. Set Channel Selector
to channel 6. Check response obtained with VHF response
curve. If curve is not within limits, compromise adjustment is
required. Alternately adjust A14 and A15 as required to
obtain curve having maximum amplitude, symmetry and flat
top appearance consistent with proper bandwidth and correct
marker location. After adjustment, recheck adjustment of
step 1.

*3. Set sweep generator sweeping channel 10. Video marker
at 193.25 MC; sound marker at 197.75 MC. Set Channel
selector to channel 10. Use 15 volts bias. Increase sweep gen-
erator output to maximum and increase oscilloscope gain as
required for obtaining usable response curve. Adjust A16 for
minimum response (amplitude). After adjusting A16, con-
clude by repeating steps 1, 2 and 4.

*Neutralizing adjustment. If usable response curve is not
obtained, connect oscilloscope to test point "V" through de -
coupling filter, see figures A and B. Note: IF amplifier must
be in normal alignment. Adjust A16 for equal peak ampli-
tudes with dip at center of curve.

4. Set the sweep generator to sweep the channel to be
checked. Set the marker generator for the corresponding
video carrier frequency and sound carrier frequency. Use 3
volts bias. Check each channel operating in the service area
for curve shown. In general, adjustments performed in steps
1 and 2 are sufficient to give satisfactory response curves on

A6
MIXER PLATE ON VHF TUNER

45.3 MC MAX.

A3 1 A4
39.75MC MIN. 42.0M0 MAX.

TRAP IF INPUT

IL302

COIL

Q

ELBE

6076

A7 A5 A A8 *A9
45.3MC MAX. 42.0MC MAX. TOP SLUG BOTTOM. SLUG

1ST IF 2ND IF 42.3MC MAX. ..44.21AC MAX.
3RD F I

* Sale NEAREST TO ETCHED CIRCUIT BOARD
A SLUG FARTHEST FROM ETCHED CIRCUIT BOARD

6AW8

6611 OR 6011

O
TEST POINT
JCT OF L305

R3I9

O
IF AGC JCT. OF
R304 a R406

AGC JCT OF
R404 a R405

Figure B. View of Etched Circuit board Showing Test Point Locations and IF Alignment Data.
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ADMIRAL Chassis 20A8, 20UA8, 20B8, 20UB8, Service Information,
all channels. However, if reasonable alignment is not ob-
tained on an operating channel, repeat steps 1 and 2 as a
compromise adjustment to favor the particular channel. If a
compromise adjustment is made, other channels operating in
the service area should be checked to make certain that they
have not been appreciably affected.

DIP SHOULD

NOT EXCEED 30 .

OF TOTAL HEIGHT

t _ _

MARKER. VIDEO CARRIER

1-*--4.SMC

J
SOUNDIVRER

MAY BE S MUCH

/ AS 10% DOWN
SIDE OF CURVE

MARKER. SOUND CARRIER

Figure E. Ideal VHF Response Curve.

A17 A15 13+VI4F AMP
VHF CHANNEL MIXER GRID TO R403 VHF MAR PL ATE
ADJUSTMENT

8+
MIXER -0
TO PIN 30

V202

HEATER
6.3 VAC

A6
MIXER PLATE

43.3 MC

VHF
ANT.

A16
NEUT.
A0,1.

*x.
TEST POINT

IF OUTPUT TEST POINT VHF AGC TO
COAX TO JCT. JCT OF R404,

OF R300 9 C300A R405 8 C401
Figure F. Top View of VHF Tuners 94E201-11 and -14.

OVER-ALL VHF AND IF RESPONSE CURVE CHECK

Set AGC control fully to the left. Channel Selector on
Channel 12. Connect negative of 3V bias supply to test points
"T" (IF AGC) and "X" (RF AGC), positive to chassis. Con-
nect negative of 9 volt bias supply to center terminal of pic-
ture guard control, positive to chassis. See figure B.

Connect sweep generator to antenna terminals. Set sweep
to channel 12 with sweep output as low as possible. If an

Continued

Ml A15 13+VH£ AMP A14
VHF CHANNEL
ADJUSTMENT

MIXER AGC
TO JET OF
8302.8304
a C400

8+
MIXER-OSC
TO PIN 30f

V202
HEATER
6.3 V AC

A6
MISER PLATE

45.3 MC

MIXER GRID TO R403 VHF AMR PLATE VHF ANT.

W
IF OUTPUT TEST PONT

COAX TO JCT.
R300 it C300A

A18
UHF ADJ

JACK
M901

A16
NEUT.
ADJ.

.x.
TEST POINT

RF AGE TO
JET OF R404,
R405 9 C401

Figure G. Top View of VHF Tuner 94E202-15.

external marker generator is used, loosely couple high side to
sweep generator lead.

Connect oscilloscope high side to test point "V" through
decoupling filter, low side to chassis.

Compare response curve obtained against ideal curve shown
in figure H. If the curve is not within tolerance, adjust A7 to
position video marker: adjust A9 to correct shape of curve. It
should never be necessary to turn slugs more than one turn in
either direction. If curve is satisfactory on channel checked,
all other channels should be satisfactory. IMPORTANT:
When sweep output is reduced, response curve amplitude on
scope should also decrease, but curve shape should remain the
same. If curve shape changes, reduce sweep output and/or
scope gain until shape does not change.

SOUND MARKER

(MAT NOT BE
VISIBLE)

AT LEAST 90%

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

AGC CONTROL ADJUSTMENT

The AGC control is an AGC threshold control which is used
solely to adjust the receiver for optimum operation under all
signal conditions. Note: This control is set at the factory and
will not normally require field readjustment.

Improper AGC control adjustment can result in picture
bending, tearing (overloading) or buzz in the sound. However,
these same conditions can also be caused by other troubles in
the set. Adjust as instructed below:

1. Turn set on and allow 15 minutes to warm up.
2. Turn Channel Selector to strongest station in the area.
3. Turn Contrast and Brightness controls to maximum (fully
to right).
4. Very slowly turn AGC control to the left, just to the point
where picture is 'weak (loses contrast).
5. Adjust Horizontal Lock (at rear of set) and Vertical Hold
control (at side of set) for steady picture, without bending of
vertical lines at top of picture.
6. Very slowly turn AGC control to the right, until picture
just begins to bend, tear, shift, or buzz is heard in sound. Then
very slowly turn the AGC control to the left, to the point at
which picture bending, tearing, shifting and buzz is removed.
7. Make final adjustment by turning AGC control approxi-
mately 10 degrees further to the left.
8. Recheck at maximum contrast on all channels. Picture
should not overload and should reappear immediately after
changing channels.

IMPORTANT: AGC adjustment should always be made on
the strongest TV station received.

PICTURE GUARD ADJUSTMENT

The Picture Guard control cannot be set properly if the
Horizontal Lock, Vertical Hold or AGC controls are out of
adjustment. Before attempting to adjust the AGC control, see
information under "AGC Control Adjustment".

The Picture Guard control is used to improve sync stability
in areas (especially fringe areas) where interference caused
by ignition systems, switches, motors, etc. results in an un-
stable picture. NOTE: This control has been adjusted at the
factory. It should only be turned from its original position
if picture is unstable (jitters or loses sync) due to noise.

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

WIDTH ADJUSTMENT

Width adjustment is made at the factory and generally will
not require field adjustment. Adjust as follows:
1. Turn receiver on. Allow a few minutes for warm up.
2. Tune in channel with normal picture. Set brightness and
contrast controls to maximum (fully clockwise).
3. Loosen screw on yoke retaining spring. While holding rear
of yoke (for preventing tilt), slide width sleeve in or out of
yoke coil for obtaining full picture width, plus a slight amount
of overscan. Width sleeve should be at top of tube neck.
4. After adjusting width, be sure yoke is seated against bell of
picture tube. Check picture tilt. Tighten yoke screw.
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ADMIRAL Schematic for 20A8 Television Chassis Stamped Run 10.

Schematic for Tuners Used in 20UA8, 20UA8M and 20U138 Television

Chassis Shown on page 26.
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VHF TUNER 94E202-15
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20A8 and 2088
V701 -66K5
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V301-6816
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1104-6AW8A
Y305-23BTP4
V401 -6K11 or 6011
V402-6EW7
V403-6CG7
V404-6DQ6A
V405-6AX46TB or 611E4
V406-1G3GT/1K3
V501-5U4GB
Y801-6AF48
CR301-1N111A
(Crystal Diode)
CR401-9385-6
(Dual Selenium Diode)
CR801-1 N82A
(Crystal Diode)

TUBE LOCATIONS

V102 IN 20A8 & 2088-V902 IN 2011A8,
20UA8M & 20UB8

V701 IN 20A8 & 2088-V901 IN 20UA8,
20UA8M & 20U88

V801 ONLY IN 20UA8, 20UA8M & 2OUB8/

HORIZ

OSC

HORIZ

OUTPUT

Tiv-REC

DAMPER

I molim-1

_ _ J

RECTIFIER

HORIZONTAL LOCK ADJUSTMENT

Make adjustment if picture "slips sideways" or "tears"
when switching channels. Adjustment is made by rotating
flexible shaft extending from rear of set. Adjust as follows:
1. Allow a few minutes for set to warm up. Tune in weakest
station, set Brightness and Contrast controls for normal pic-
ture. Important: Before proceeding, be sure that AGC control
has been adjusted according to instructions in this manual.
2. Reduce Contrast to minimum. Very slowly turn Horizontal
Lock adjustment to the right or left until picture is in sync.
Interrupt the television signal by switching Channel Selector
off and on channel. Picture should remain in sync. If picture
bends or loses sync, adjust the Horizontal Lock so that picture
remains in sync and bending of vertical lines does not appear
at top of picture. Check adjustment on all channels; if neces-
sary, repeat procedure.

IMPORTANT: If adjustment cannot be made using the
Horizontal Lock control, it will be necessary to make Hori-
zontal Range adjustment as instructed below.

HORIZONTAL RANGE ADJUSTMENT
1. Remove cabinet back. Connect interlock (jumper) cord.
2. Allow a few minutes for set to warm up. Tune in weakest
station, set Brightness and Contrast controls for a normal
picture. Important: Before proceeding, be sure that the AGC
control has been adjusted according to instructions given in
this manual.
3. Using a piece of hook-up wire, short test point "R" (pin
2 of V403, 6CG7) to chassis ground.
4. Connect a .22 mf. 400 volt capacitor from test point "S"
(junction of horizontal lock coil L401 and resistor R443,
10,000 ohms) to chassis ground. Caution: To avoid B+ shock,
turn receiver off when making this connection.
5. With picture in vertical sync, set Horizontal Range control
at point where picture is in horizontal sync and almost re-
mains stationary with tendency to shift to left or right.
6. Remove the .22 mf capacitor from the horizontal lock coil.
Set horizontal lock coil at point where picture is in horizontal
sync and almost remains stationary with tendency to shift to
left or right.
7. Remove short from test point "R" (pin 2 of V403, 6CG7).
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Emerson Television
VHF RECEIVERS (TV ONLY)

MODEL CHASSIS CABINET STYLE C R T TUNERS

1524 Portable
120507-A 17BJP4 471212

1526 Table Model

1528 Console
120515-C 21CBP4A

1530 Table Model
1540 120541-C Table Model 23XP4

1542
Or

120564-C Consolette On Chassis

1544 120541-C Table Model 120541-C 471230
0,

23YP41546 120541-C Console

1548 120564-C Loboy On Chassis

1552 120.541-C Table Model 120564C

Models Using Chassis
120507-A, 120508-B
120515-C, 120516-D
120541-C, 120542-D
120564-C, 120565-D

UHF -VHF RECEIVERS (TV ONLY)

MODEL CHASSIS CABINET STYLE C R T TUNERS

1525 120508-B Portable 171311'4
471213 (VHF)

471220 (UHF)

1529
120516-D

Console
2ICBP4A

471231 (VHF)

471220 (UHF)

1531 Table Model

1541 120542-D or
120565-D

Table Model 23XP4
On Chassis
120542-0

23YP4
On Chassis
120565-D

1543 Consolette

1545 120542-0 Table Model

1547 120542-D or
120565-D

Console
Loboy1549

1553 110542-D Table Model

LOBOY COMBINATION MODELS (VHF & UHF -VHF)
Note. All Even Model Numbers Are VHF Only Receivers.

All Odd Model Numbers Are UHF -VHF Receivers.

MODEL TV CHASSIS AM/FM
TUNER

STEREO

AMPLIFIER
RECORD
CHANGER

C R T TUNERS

1532 120541-C None ;20535-B
1533 120542-0 Used 23XP4 471230
1534 120541-C (Chassis: (VHF)

1534-A 120541-C or 120541-C, Chassis:
120564-C 120542-0) 120541-C,

1534-B 120564-C 120533-B 120536-B 819159 120564-C
1535 120542-D Four- OR

1535-A
120542-D or Speed OR
120565-D Stereo 23YP4

1535-B 120565-D Changer (Chassis:
120564-C

471231 (VHF),,
471220 (UHF)1536 120541-C None

120535-B
1537 120542-D Used 120565-0 Chassis:

120542.01538 120541-C 120534 B
1539 120542-D (Combined AM -Stereo) 120565-D
1550 120564-C

120533-B 120536-B
1551 120565-D

GENERAL INFORMATION

The models described in this service note are TV receivers

featuring o new high -gain chassis equipped with aluminized
picture tube and glare -free faceplate which can be easily removed
from the cabinet front. All 23" models employ the new square -
cornered type of CRT with bonded faceplate, which requires only
cleaning of the exposed screen surface. The front tuning system
utilized provides for ease of channel selection as well as rapid
adjustment of the Contrast, Brightness and Vertical Hold controls,
while the "Magic Memory" volume control employed eliminates
the need for re -setting of the audio level each time the set is

turned on. A four -section "Hide -Away" dipole is supplied with
portable models, remaining sets have a built-in antenna concealed
within the cabinet.

OTHER FEATURES

All combination receivers in this series (models 1532 through
1539 and models 1550, 1551) feature a dual -channel stereophonic
amplifier with matched speaker systems for each channel con-
tained within the cabinet. The four -speed stereo record changer
employed in these models is equipped with dual sapphire styli

and supplied with a 45 RPM adaptor spindle to eliminate the
need for individual center -hole inserts. Models 1538 and 1539
are TV-Phonoradio combinations utilizing a combined chassis for
AM reception and stereophonic record reproduction; models 1534,
1535, 1550 and 1551 are similar, but feature a separate AM/FM
simulcast tuner chassis in addition to the dual -channel stereo

amplifier.

DISASSEMBLY PROCEDURE, TV CHASSIS

(See also separate instructions for removal of record changer,
radio chassis and/or stereo amplifier chassis where combination
sets are concerned.)

TO REMOVE PLASTIC FRONT (17" SETS);

1. Remove line plug from wall outlet and knobs from cabinet
front.

2. Remove three Phillips head screws located at bottom of
plastic front, swing bottom edge out and unhook top edge from
cabinet.

3. Re -assemble in reverse order.

TO REMOVE SAFETY GLASS (21" SETS);

1. Remove line plug from wall outlet.

2. Remove screws used to secure retaining trim strip at top
edge of safety gloss and free strip from cabinet.

3. Tilt top edge of safety glass forward and lift up out of
bottom retaining channel.

4. Re -assemble in reverse order.

NOTE: ALL 23 INCH MODELS utilize a bonded faceplate type
of CRT which requires cleaning only of the exposed screen
surface.
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EMERSON Chassis 120507A, etc.

TO REMOVE POWER SUPPLY:

1. Remove line plug from wall outlet and back cover from
rear of cabinet.

2. Remove socket from base of CRT and unplug green lead
(pin 2 of CRT socket) from terminal strip on power supply.

3. Disengage 8 prong plug and cable assembly from video
chassis at the power supply.

4. Remove two screws used to mount interlock bracket to
floor of cabinet (combinations sets only).

5. Remove yoke clamp from yoke.

6. Disconnect high -voltage lead from second anode cavity of
CRT and discharge by shorting to tuner chassis or aquadag coat-
ing on CRT.

7. Remove screws used to mount power supply chassis from
underside of cabinet.

8. Slide chassis out through rear of cabinet while sliding yoke
carefully from neck of CRT.

9. Re -assemble in reverse order.

TO REMOVE VIDEO CHASIS, FOLLOW STEPS 1 TO 3 AS OUT-
LINED FOR "REMOVAL OF POWER SUPPLY" AND;

4. Remove all TV control knobs from cabinet front.

5. Disengage speaker leads at the speaker (TV -only models)
or from the speaker terminal strip mounted to floor of cabinet
(combination sets).

6. Disconnect external VHF antenna (if used) and UHF an-
tenna (UHF/VHF models only) from the antenna terminal strip.

7. On sets utilizing an independently mounted antenna term-
inal strip, remove mounting screws and free strip from cabinet
(Do not remove on sets where antenna terminal strip and mount-
ing bracket are secured directly to chassis).

8. Remove two hex -head screws used to secure fibre mount-
ing board at front of chassis to cabinet (21" and 23" sets only).

9. On 17" sets only, remove three hex -head screws used to
secure rear chassis -mounting bracket to cabinet and slide chassis
out to rear. On 21" and 23" sets, remove two Phillips head screws
from top and two Phillips head screws from bottom of rear
chassis -mounting rail and slide chassis out to rear.

10. Re -assemble in reverse order.

DISASSEMBLY PROCEDURES; RADIO, STEREO

AMPLIFIER AND RECORD CHANGER

TO REMOVE RECORD CHANGER:

1. Remove line plug from wall outlet and back cover from
rear of cabinet.

2. Disengage AC connector and both audio plugs from bet
tom of changer.

3. Remove plastic cable clamp used to secure audio cables to
changer and disconnect remaining wire from ground lug located
near dual sockets.

4. Remove "C" clips from bottom of three changer -mounting
bolts and snap toggle clips (located on same three mounting
bolts) into vertical position.

5. Set speed control on changer to 16 RPM.

6. Remove changer by lifting out through top of cabinet.

7. Re -assemble in reverse order, taking care to replace green
audio cable in top, black audio cable in bottom of dual socket
at base of record changer.

CHASSIS Nos.120507A,1205088,120515C,120516D,120541C,120542D
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EMERSON Chassis 120564C, 120565D

TO REMOVE STEREO CHASSIS 120535B AND 12053613 (USED IN
MODELS 1532 TO 1536 AND 1550, 1551) FOLLOW STEPS 1 TO 3
AS OUTLINED FOR "REMOVAL OF RECORD CHANGER" AND:

4. Remove all stereo amplifier controls knobs from cabinet
front.

*5. Disconnect speaker leads from both left channel and right
channel speakers.

6. Disconnect speaker leads from stereo amplifier at terminal
strip mounted to floor of cabinet.

7. Disconnect th. AC line cord (used to supply power to the
stereo amplifier) iron interlock on TV power supply. Mark inter-
locks in some manner to maintain proper line cord polarization
during re -assembly (see page 2).

8. Remove pilot light assembly from bracket by sliding off
to rear.

9. Disengage 9 -prong power cable and 5 -prong audio plug
from tuner chassis (AMFM-Phono combinations only).

10. Remove hex -head screw and washer from lower mounting
bracket at front of chassis.

11. Remove hex -nut and washer from upper and lower mount-
ing brackets at rear of chassis and remove chassis from cabinet.

12. Re -assemble in reverse order.

*NOTE: Mark speaker connections in some manner to assure
continued proper phasing of the stereo channels after re-
assembly.

TO REMOVE AM/FM TUNER CHASSIS 120533B (USED IN MODELS
1534, 1535, 1550 AND 1551) REMOVE STEREO AMPLIFIER CHAS-
SIS AS OUTLINED ABOVE AND;

1. Remove all tuner chassis knobs located inside record changer
compartment.

2. Disconnect FM antenna, loosen screws used to secure FM
antenna terminal strip and free strip from cabinet.

3. Disconnect both leads from AM loop antenna.

4. Remove three hex -head mounting screws located at lower
left, lower right and center of plywood chassis mounting board
and remove chassis from cabinet.

5. Re -assemble in reverse order.

TO REMOVE AM/STEREO CHASSIS 120534B (USED IN MODELS
1538 AND 1539) FOLLOW STEPS 1 TO 3 AS OUTLINED FOR "RE-

MOVAL OF RECORD CHANGER", AND;

4. Remove AM tuning knob and stereo amplifier knobs lo-
cated inside record changer compartment.

5. Disconnect both leads from AM loop antenna.

**6. Disconnect speaker leads from both left channel and right
channel speakers.

7. Disconnect speaker leads from stereo -amplifier at terminal
strip mounted to floor of cabinet.

8. Disconnect AC line cord (used to supply power to stereo
amplifier) from interlock on TV power supply. Mark interlock
in some manner to maintain proper line cord polarization during
re -assembly (see page 2).

9. Remove pilot light assembly from bracket by sliding off
to rear.

10. Remove four Pa!nuts used to secure chassis -mounting board
to cabinet front and remove chassis through rear of cabinet.

11. Re -assemble in reverse order.

"NOTE: Mark speaker connections in some manner to assure con-
tinued proper phasing of the stereo channels after re -assem-
bly.
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EMERSON Schematic Chassis 120564C, 120565D
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EMERSON Alignment Information

GENERAL ALIGNMENT NOTES

A. Connect TV chassis to AC supply using a 1:1 ratio isolation
transformer.

B. Set tuner to highest unused channel and allow chassis and
equipment being used to warm up for 10 minutes or more.

C. -3 volts bias through a 10K resistor to AGC test
point (junction of R-15, R-16 and C-12).

D. Maintain signal generator output no higher than necessary
to produce readings not in excess of two volts and use insulated
alignment tools for adjusting.

E. Video IF alignment requires the use of a shim for signal
injection. This can be easily constructed by pasting a thin piece
of metal foil (approx. 1/2 x 2 inches) on a slightly larger piece of
heavy paper. Insert this shim between the tuner mixer tube and
its shield in such a manner that the foil side faces the tube.

VIDEO IF ALIGNMENT
1. Connect high side of marker generator to metal foil on sig-

nal injection shim, low side to chassis through 1,000 mmf capa-
citor.

2. Connect VTVM (-5 volt range) to video detector test point
0 (junction of L -5A and 1-5B).

3. Peak the following for MAXIMUM indication on meter at
the frequencies specified:

a) T-5 at 44.25 MC
b) T-4 at 45.1 MC
c) T-3 at 42.6 MC

4. Adjust L-2 (41.25 MC trap) for MINIMUM indication on me-
ter at 41.25 MC.

5. Adjust 1-3 (input coil) in towards base of coil for. MINIMUM
indication on meter at 43.1 MC.

6. Adjust T-9 (tuner plate coil) for MAXIMUM indication on
meter at 45.3 MC.

7. Re -tune 1-3 (input coil) for MAXIMUM indication on meter
at 43.1 MC.

To observe the response curve, remove VTVM and connect
an oscilloscope through a 10K isolation resistor to video detector
test point (junction of L -5A and L -5B). Connect sweep generator

to metal oil on signal injection shim (along with marker)
and set frequency of generator to sweep highest unused channel.
Adjust output of sweep generator to produce about two volts
peak -to -peak on scope and reduce output of marker generator
below level where distortion of the response curve occurs.
45.75 MC marker should fall between 65% and 70% down from
center of response, 42.75 MC marker should fall between 50%
and 60% down from center of response.
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POWER SUPPLY, CHASSIS 120507A,508B,515C,5160,541C, 5425 USING
SINGLE SILICON HALF -WAVE RECTIFIER

R-1119 C-65

L-11

0-50

5^2
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POWER
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og-Te 10E1
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C-64
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(.11-771
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C-51
4,6

MOAT OR 1145.141044
VOLTAGE RECTIFIER

`V-12

wwwww

Chassis 120507A, 120508B, 120515C, etc.

Fi -57
HOR HOLD

SOUND IF ALIGNMENT

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

2. Adjust L-1, quadrature coil, for clearest and loudest sound.
If two peaks are encountered, use the position where the slug
is closer to the circuit board.

3. With the antenna loosely coupled to the set, (simulating a
weak signal) repeat step No. 1, tuning for maximum volume and
minimum distortion.

4. If a V.T.V.M. is available, measure the voltage across R-6,
560K resistor. Voltages should be between -3 and -10 volts
and not vary by more than 3 volts between a strong and weak
signal.

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

4.5 MC VIDEO TRAP ALIGNMENT

1. Tune in a local station and adjust the fine tuning control
until a 4.5 MC beat is visible in the picture.

2. Adjust T-6 (top) for minimum 4.5 MC beat on screen.

HORIZONTAL OSCILLATOR ALIGNMENT (RE. Fig. 1)

The horizontal oscillator con be aligned without removing the
chassis from the cabinet. To accomplish this, tune in a known
"good" channel, set both the LOCAL and FRINGE switches in
the NORMAL position (down) and proceed as follows:

1. Disable sync by shorting test pointOto B- (printed circuit
chassis). Do riot short to power supply chassis.

2. Set Horizontal Hold control to center of range and adjust
L-8, horizontal phase coil, for momentary lock -in (Picture will
sway from side to side due to absence of sync).

3. Remove short from test point 0 Picture should now
remain in sync when switching channels without the need for
re -adjustment of the Horizontal Hold control.

ADJUSTMENT OF 'LOCAL' AND 'FRINGE' SWITCHES

Local and Fringe switches have been added to these sets to
permit easy adjustment of reception from local and distant stations.

For strong local signals which may cause buzz, streaking,
vertical jitter or loss of grays (washout), push "LOCAL" switch up.

To obtain a steady picture in noisy fringe areas, push
"FRINGE" switch up.

For normal operation in most areas, push both "FRINGE" and
"LOCAL' switches down.

V-4
SC216
VID ED

IF AME

L-3
ASA MC

50:4.. Fig. 1 -Tube Location and Alignment Points Diagram
(COMBINATION

MODELS ONLY, Power Supply and Etched Printed Circuit Board Chassis
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EMERSON Chassis 120507A, 120508B,
HORIZONTAL SIZE ADJUSTMENT (REF: FIG. 1)

The chassis described in this service note have been designed
for proper horizontal sweep under the normal changes usually
encountered in line voltages. Variations from proper width may
be compensated for by removal or installation of R-69 from the
horizontal circuit as shown in the schematic diagram for the
chassis concerened. It is not necessary to remove the chassis
from the cabinet to accomplish this, since R-69 is mounted on a
terminal strip located on top of the power supply chassis,
approximately one inch from the interlock plug.

PRODUCTION

etc., Servicing Information, Continued
Always remove line cord plug from outlet before performing

the above adjustment. Do not attempt to remove (or re -connect)
R-69 with power applied to the chassis.

VERTICAL SIZE AND LINEARITY ADJUSTMENTS

Vertical size and linearity may be adjusted from the front of
the cabinet after removal of the Brightness and Vertical Hold
control knobs. Insert a fiber alignment tool or a long thin screw-
driver into the hollow Brightness control shaft to adjust vertical
size, and into the Vertical Hold control shaft to adjust vertical
linearity.

CHANGES:

CHASSIS 120507A, 508B, 515C, 5160, 541C, 542D

The schematic diagram 4 shown in its latest condition at time of this printing. Pre.
vious chassis may differ slightly, as some c-ianges were incorporated during the course of production
The chart given below lists all changes to dote, as well as identifying the chassis concerned. It should
be noted that any chassis marked ith a given triangle also contains all previously affected changes.
For example, a chassis marked will also have all modifications for that chassis under Z.S,
and

NOTE. Any letter outside (Ex ,LA) indicates a change in the RF IF/VIDEO chas .is, any
letter inside a triangle Ex 1 indicates a change in the power supply chassis.

AREA INDICATED
ON SCHEMATIC

MODIFICATIONS IN
CHASSIS MARKED

PURPOSE OF
MODIFICATION CHANGES EFFECTED

AChassis. 120507A

AA
To improve vertical linearity at
top of raster

R-67 changed to 820052, 1 watt
(was 680012, 1 watt)

A
Chassis: 120507A

A B

To increase range of horizontal
hold control

R-55 changed to 470K (formerly 820K in parallel
with 220K)

R-90 (2.2M) added between pin 7 of V-10 and B
minus.

R-91 added between pin 2 of V-10 and B plus, 130V.
R-85 changed to 470K and re -wired from junction of
R-55 & 12.57 to B plus, 130V (formerly 330K from
junction of R-55 and R-57 to B minus.

A
Chassis: 120507A

120508B
A 120515C

1205160

Couplate not necessary
N-3 (couplate) deleted from circuit
C-65 (10,000 mmf -1KV added from grid (pin 2) of

CRT to B minus.

A
Chassis: 120507A

1205086
1205150

Increased reliability factor C-49 changed to .1 mfd-600V,
(was .1--400V)

120516D

A
Chassis:
120507A A C

To eliminate possibility of
white compression

R-31 changed to 10 ohms,
(was 3.9 ohms)120508B

1205150
1205160 A

A120515C

Chassis:
120507A
1205088 C

Not needed on chassis with
insulating grommetscircuit.R-92 (470K) and C-62 (10,000 mmf.) deleted from

B minus grounded to power supply
chassis.

120516D

120541C
1205420 A

CHASSIS: 120564C, 120565D

nA A (or higher) coding indicates that the CRT focus electrode (red lead from base pin 6) has been
re wired to B 250V instead of B minus to improve picture focus. When replacing the CRT, both
possible methods should be tried and the lead should be connected to the terminal which results
in best overall focus.

2)Z B lor higher) coding indicates that R -I 1 has been changed from 470 ohms to 220 ohms for the
purpose of increasing tuner B to provide slightly higher RF gain.
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EMERSON Chassis

1
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SYMBOL TUBE TYPE PIN 1
PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9

V1 3AU6 1 0 7 6.5 1M 1M 220 - -
V2 3DT6 4 560 6 6.5 '1.5M 1M 560 - -

. v 3 12C5/12CU5 180 15C1 to 850K 14 16 151/ to 850K 1M '2M - -
V-4 3C66 1.1M 56 3.5 4.2 1M `1M 0 -- -
V-.5 3CB6 1.1M 47 4.2 5 1M 1M 0 - -
V-6 SAS8 1M 0 180 5 6 4.7K 0 0 1M
V.7 8E88 0 500K to 1.9M 6M to 6.5M 9 7 1011 to 60012 340K 1M 1M
V-9 3CS6 1.3M 0 9 10 40K '50K 1.7M -- -
V.10 6CG7 '360K 450K to 600K 1K 14 12 2401 1.3M 1K 0
V -II 12006 N. C. 18 N. C. 1.5M 2601 N. C. 22 0 Plate Cap 6008

V12 103GT INFINITE Plot. Cap 600K

V -I3 1204 N. C. N.C. '3901 N. C. 606 N. C. 18 16 -
V.14 120135 '2M 100 2.3M to 2.8M 12 10 2.3M to 2.8M 100 N. C. 3M

Pin 6 Pin 10 Pin 11 Pin 12

V8 CRT 0 4.71 0 1901 or 3201 75K to 250K 1.5

NOTES: All resistance reading given are in ohms, "K" is Kilohms, "tiA" is Megohms.
 Indicates varying resistance: allow 30 seconds for meter to settle.
N.C. Denotes no connection at terminal indicated.
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Fig 3 -Etched Printed Circuit Board Chassis (Bot. View)

SYMBOL -COORDINATE CHART (REF -Fig 2 and 3) Sym. Coor. Sym. Coor. Sym. Coop. Sym. Coor. Sym. Coor. Sym. Coor.
C 2 D-6 C-19 E-5 C-36 H-4 C-53 1.9 TP C F-2

Sym. Coor. Sym. Coor. Sym. Coor. Sym. Coor, Sym. Coot. C-3 A-5 C-20 E-6 C-37 G-2 C-54 1.10 TP D E-6
R-1

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

D-6
B-7
A-6
A-8
B-5
D-4
B-7
B-10
A-4
D-1

.8-9
F-1

F-1

R-16
R-17
R-18
R-19
R-20
R-21

R.22
R-23
R-24
R-25
R-26
R-27
R-28

E-2

D.1
F-2
D.3
D-4
E-3
E-4

F-4
E-9
0-4
E-6
E-6
F-6

R-31

R-32
R-33
R-34
R-35
R-36
R-37
R-38
R-39
R-40
R-41

R-42
R-43

E-10
D-10
J-2
D-9
A-7
B-8
F-10
G-10
A-9

B-9
F-8
H-6

R-46
R-47
R-48
R-49

R-50
R-51
R-52
R-53
R-54
R-55
R-56
R-57
R -S8

H-5
G-5
H-4
H-4
H-4
0.3
H-2
11-2

J-2
J-3
H1
H-1
H-10

R-61

R-62
R-63
R64
R-65
R-66
R-67
R-82
R-83
R-84
8.85
R-88
R-90

G-9
H-9
G-9
H-7
G-7
1-6
H-7
E-10
F-8
G -I
H-1
F-9
G-3

C-4
C5
C-6
C-7
C-8
C-9
C-10
C-11
C-12
C-13
CAA
C-15
C-16

A-6
A -S
D-4
D-5
A-8
A-2
G-1
D-1
F-1

B-2
B-3
D-3
F.,*

C21
C-22
C-23
C-24
C-25
C-26
C27
C-28
C-29
C-30
C.31
C-32
C-33

E-6
D-6
D-8
E.8

E-9
F-6
F-8

G-6
H-5
0-5
J-4
H-4
H-5

C-38
C-39
C-40
C-41
C-42
C-43
C-44
C-45
C-46
C-47
C-48
C-49
C-50

J-3
1-2

G-8
H-9
H-8
H -B

J-5
J-9
H-8

C-55
C-56
C-57
C-58
C -S9
C-60
C-64

I.-1

L-2
1-3

L-4
L-5
L-6

F-6
F-5
G-3
F-2
E-2
G-10
F-7

11-4

0.3
E.1

8.6
8-7
0.9

L-11
L-12
L-13

T-1
7.2
T-3

'1-4
7.5
1-6
N-1
N-2
X-1

F -S

E-2

B-6
B-1

E-3
F-4
D-5
E-8

G-7
G-8
H -S

TP E

TP F
TP H
V.1
V-2
V-3
V.4
V.5
V-6
V-7
V-9
V-10
V-14

G-7
G-4
D-4
D-7
B-5
A-3
0.2
F-3
8-5
F.7
G-6
11-3

1-7
R-14
R-15

G.1
D-1

R-29
R-30

E-7
8.8

8-44
R-45

H-6
H-6

R-59
R-60

H-9
1-9

R-91
C-1

H-2
0-8

C-17
C-18

G-5
8.4

C-34
C-35

H-2
.1.4

C-51
C.52

1-7.

L-8
A-7
0.2

TP A
TP B

A.10
D-9

*Bot.
View Only

RESISTANCE READINGS TV CHASSIS 120564-C, 565D

Symbol Tube Type Pin 1 Pin 2 Pin 3 Pin 4 Pin S Pin 6 Pin 7 PIn 8 PIN 9
V-1 3AU6 1 0 7 6.5 25K 25K 220 - -
V-2 3DT6 4 560 6 6.5 *220K *27K 560 - -
V-3 12C5/12CU5 180 150 to 850K 14 16 150 to 850K *25K 025K - -
V-4 3C86 lhk 56 3.5 4.2 *25K *25K 0 - -
V-5 3C66 1M 47 4.2 S *25K '25K 0 - -
V-6 5A58 25K 0 180 5 6 4.7K 0 0 25K

..
V-7 8E38 0 500K to 1.9M 5M to 5.5M 9 7 100 to 6000 340K 25K *27K
V-9 3CS6 900K 0 9 10 *26K *40K 1.5M - -
V-10 6CG7 120K 400K to 500K 1K .re 14 12 *39K 1,3M 1K 0
V-11 120Q6 N. C. 18 N. C. *23K 260K N. C. 22 10 Plate Coo c°
V-12 1G3 -G7 INFINITE Plate Coo 00
V-13 1204 N. C. N. C. CO - N. C. 23K N. C. 18 16 -
V-14 8EM5 23K 100 2.3M to 2.8M 12 10 2.3M to 2.8M 100 N.C. 24K

Pin 6 Pin 10 Pin 11 Pin 12
V-8 23XP4 0 4.7K 0 23K 82K to 220K 1.5

NOTES: All resistance readings given are in ohms, "K ' is Kilohms, "M" is Megohms.
* Indicates varying resistance: allow 30 seconds for meter to settle.
N.C. Denotes no connection at terminal indicated.
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EMERSON Chassis 120536B and 120533B used in 120541C, -564C, -565C
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

Emerson Television
VHF TV RECEIVERS - MANUALLY OPERATED

MODEL CHASSIS STYLE CRT VHF TUNER
1626 120530-C

Table Model 19XP4 471251
1628 120552-E 471271
1632

120549-C 23CP4 471225

1636 Console
1640

Loboy Console1644
1648

Console

LOBOY

1656
1660

1680
1684 CONSOLE
1672 120555-E Table Model

19XP4 4712281676 Portable

Chassis: 120530C,

120549C, 550D, 551C,

120552E, 553F, 554E,

120555E, 556F, 557E

UHF/VHF TV RECEIVERS - MANUALLY OPERATED

MODEL CHASSIS STYLE CRT
VHF

TUNER
UHF

TUNER
1629 120553-F 19XP4 471272 471260
1633 Table Model

1637 Console
1641 120550-0 Loboy Console 23CP4 471226 4712271645
1649
1657 Console
1661
1681 LOBOY
1685 CONSOLE

1673 120556-F Table Model 19XP4 471229
1677 Portable

COMBINATION MODELS - VHF, UHF/VHF, VHF WITH WIRELESS REMOTE CONTROL

MODEL
TV

CHASSIS
REMOTE
CHASSIS

AM/FM-
AUDIO CHASSIS

STEREO
CHANGER STYLE CRT

VHF
TUNER

UHF
TUNER

1668 120549-C -
120566-B 819167 Loboy

Consoles 23CP4
471225 -

1669 120550-D - 471226 471227
1670 120551-C 471235 471225 -

VHF TV RECEIVERS WITH WIRELESS REMOTE CONTROL

MODEL
TV

CHASSIS
REMOTE
CHASSIS STYLE CRT

VHF
TUNER

1630 120554-E 19XP4 471271
1634 Table Model

1638 Console
1642
1646 120551-C Loboy Console

23CP4 471225
1650 471235

1658 Console
1662
1674 Table Model
1678 120557-E Portable 19XP4 471223

FUSE REPLACEMENT (23" SETS)
Chassis 120549C, 550D and 551C (all 23" models) utilize
a new chemical -type fuse and fuse holder not found in pre-
vious Emerson sets. This type of fuse, which affords maxi-
mum circuit protection while eliminating needless failures
caused by momentary surge currents, is equipped with a
keying arrangement which prevents insertion of similar type
fuses of a different rating. When making replacements, use
only Emerson part number 808232 or Belfuse number 500-1.

SPEAKER REPLACEMENT AND PHASING
Proper speaker phasing must be maintained in all models
using more than a single loudspeaker, and particularly in
combination models featuring stereophonic sound repro-
duction.
To check speaker phasing in TV -only models in this series,
place a 3 -volt battery across the secondary winding of the
audio output transformer and note whether or not all cones
move in the same direction at the same time. If they.do,
speakers are properly phased; if not, reverse connections
to the speaker whose cone moves in opposition to the re-
maining speakers in the system and re -check.
To check for proper phasing in combination models, first
set the ON -OFF switch on the AUDIO chassis to its OFF
position. This will place both speaker systems in parallel
and connect them to the TV chassis audio circuits.
Speaker phasing may now be checked in the same manner
as described above for "TV -only" models.
CAUTION: DO NOT OPERATE THE CHASSIS WITHOUT

SPEAKERS OF A SUITABLE DUMMY LOAD.

PRE -DISASSEMBLY INFORMATION (SERVICE HINTS)
I. Removal of the TV receiver chassis is not necessary

to service the remote control unit found in sets featur-
ing wireless remote control. This can be easily per-
formed by disengaging the plugs and connectors perti-
nent to the remote control chassis, removing the re-
mote control chassisfrom the cabinet, and then re-
connecting the appropriate plugs.

2. On 19 inch sets featuring top -mounted controls (models
1672 to 1678), both sides of the chassis can be serv-
iced without removing it from the cabinet. To accom-
plish this remove the back cover, plastic front and the
CRT, which is held in place by four self -tapping screws.
Turn the yoke completely around so that it faces the
back, re-insert the CRT from the REAR of the set
(anode cavity must face UP), and re -connect the socket
and cable assembly to the CRT anode cavity, using a
standard high -voltage extension.

3. When disassembling any model using more than a single
loudspeaker, always identify each of the individual
speaker lends in some manner to insure against improper
phasing of speakers during re -assembly (See also
"Speaker Replacement and Phasing" on this page).

DISASSEMBLY OF 19 INCH MODELS 1626 to 1630
NOTE: Removal of the safety glass requires only removal

of the top -retaining trim strip at the cabinet front.
I. Remove line cord plug from wall socket and back cover

from rear of cabinet.
2. Remove all knobs from cabinet front.
3. Loosen screws used to secure antenna terminal strip

and free strip from cabinet.
4. Unplug socket and cable assembly from base of CRT.
5. Remove yoke clamp from yoke.
6. Disconnect high-tension lead from anode cavity of

CRT and discharge by shorting to chassis frame. Do
not short to any metal parts on cabinet.

7. Disengage cable connector located between wireless
remote control chassis and tuner assembly (remote
sets only).

8. Remove two hex -head screws used to mount rear tuner
bracket to cabinet.

9. Remove all hex -head screws used to mount speaker
and control panel to front of cabinet.

10. Remove two hex -head screws used to secure top
chassis -retaining brackets to cabinet.

11. Remove five hex -head chassis mounting screws from
underside of cabinet and remove chassis through cabi-
net rear.

12. CRT may now be taken from cabinet by removing four
mounting nuts and washers located at.corners of CRT.

13. Re -assemble in reverse order.
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EMERSON Chassis 120530C, 120549C, 120550D,
DISASSEMBLY OF 19 INCH MODELS 1672 to 1678

To remove plastic front:
1. Remove knobs from front control panel.
2. Remove 3 Phillips head screws from bottom edge of

plastic front.
3. Pull bottom edge out slightly and remove entire front

by lifting straight up.
4. Disconnect leads from speaker, noting their positions

for proper re -connection during assembly.
To Remove CRT, follow steps 1-4 above and:

5. Remove cabinet back.
6. Remove socket from base of CRT.
7. Remove yoke -retaining clamp.
8. Disconnect high -voltage lead and short to chassis.
9. Remove four hex -head screws (used to mount CRT to

cabinet) and remove CRT.
To Remove Chassis, follow steps 1-8 above and:
10. Remove VHF indicator dial from tuner shaft.
11. Remove hex -head screw used to secure VHF tuner to

cabinet (located 2 inches above fine tuning shaft).
12. Remove two hex -head screws used to mount remote

control chassis to cabinet (remote sets only).
13. Remove UHF indicator dial from UHF tuner shaft and

remove mounting nut from threaded shaft bushing (UHF
sets only).

14. Remove hex -head screws used to secure chassis to
cabinet and remove by sliding out to rear.

15. Re -assembly in reverse order.

DISASSEMBLY OF ALL 23 INCH MODELS

To Remove CRT:
11. Remove line cord plug from wall outlet and back cover

from rear of cabinet.
2. Disconnect CRT socket from base of CRT.
3. Remove yoke clamp from yoke cover.
4. Disengage high-tension lead from anode cavity of CRT

and discharge by shorting to chassis frame. Do not
short to metal cabinet ports.

5. Remove hex -head screws (used to secure lower edge of
CRT mask) from underside of cabinet front. Pull lower
edge of mask out and down to free mask from cabinet.

6. Remove four screws from mounting lugs at corners of
CRT and remove CRT through front of cabinet.

To Remove TV Chassis, follow steps 1-4 above, and:
7. Remove all knobs from TV control panel at front of

cabinet.
8. Loosen screws used to mount antenna terminal strip

and free strip from cabinet.
9. Remove four nuts used to mount control panel to

cabinet.
10. Remove two hex -head screws used to secure rear

tuner -mounting bracket to cabinet.
11. Remove four screws used to mount UHF tuner to

cabinet (UHF sets only).
12. Disconnect speaker leads at the speakers.
13. Disengage cable connector located between remote

control chassis and tuner assembly (remote sets only).
14. Remove two screws used to secure top chassis -mount-

ing brackets to cabinet.
15. Remove five chassis -mounting screws from underside

of cabinet and remove chassis by sliding out to rear.
16. Reassemble in reverse order.

DISASSEMBLY OF AM -FM -STEREO CH. 120566B

1. Remove line cord plug from wall outlet and back cover
from rear of cabinet.

2. Remove all knobs from AM -FM -Stereo chassis (inside
record changer compartment).

3. Disengage 3 -prong AC connector frOm base of record
changer.

4. Disconnect both the red and the blue shielded audio
cables from dual socket at base of changer.

NOTE: Red cable must go to top, blue cable to bottom of
dual socket during re -assembly.

5. Remove pilot light socket assembly from lower corner
of cabinet front by sliding from bracket.

6. Disconnect FM antenna, loosen screws used to mount
antenna terminal strip and free strip from cabinet.

7. Disengage AM antenna leads from loop inside cabinet.
8. Unplug AC interlock cord from rear of chassis.
9. Unplug speaker circuit transfer leads from terminal

strip located at floor of cabinet.
10. Unplug speaker leads from both the left channel and

the right channel speaker systems.
11. Remove two hex -head screws used to secure top edges

of AM and FM dial backing -plates to cabinet.
12. Remove two palnuts used to secure lower edge of

chassis -mounting board and remove chassis from
cabinet..

OPEC

etc., Servicing Information
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EMERSON Schematic Diagram Chassis 120530C, 120549C, 120550D, 120551C, etc.
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EMERSON Alignment Information Chassis 120530C, 120549C, 120550D, etc.

GENERAL ALIGNMENT NOTES:
A. Set tuner to highest unused channel and allow both

chassis and equipment to warm up for ten minutes or
more.

B. Connect -3 volts bias through a 10K resistor to the
AGC test point (junction of C-12, C-14 and R-11).

C. Maintain signal generator output no higher than neces-
sary to produce a reading not to exceed two volts on
VTVM and use insulated alignment tools for adjusting.

D. Video IF alignment requires the use of a shim for sig-
nal injection. This con be easily constructed by past-
ing a thin piece of metal foil, (approx. Y2 x 2") on a
slightly larger piece of heavy paper. Insert this shim
between the tuner mixer tube and its shield in such a
manner that the foil side faces the tube.

VIDEO IF ALIGNMENT
1. Connect high side of signal generator to metal foil on

shim, low side to chassis through o.001 mfd. capacitor.
2. Place a VTVM (-5 volt range) at video detector test

point (junction of L -7A and L -7B), common lead to
chassis.

3. Peak the following for MAXIMUM response at the fre-
quencies specified:

T-5 at 44.25 MC, T-4 at 45.3 MC, T-3 at 42.6 MC
4. Tune the following for MINIMUM response, increasing

signal generator output as necessary:
L-4 at 41.25 MC, L-1 at 47.25 MC, L-3 at 45.0 MC

5. Peak T-9 on tuner for MAXIMUM out put at 45.0 MC.
6. Set generator at 43.1 MC and re -tune L-3 for MAXIMUM

output.
To observe the IF response curve, connect
scope, thru a 10,000 ohm
isolation resistor, in place
of the VTVM. Inject a
sweep signal (40 to 50 MC)
along with a loosely coupled
marker generator at the mixer
tube in the manner described
above. Adjust the output of
the sweep generator to pro-
duce about 2 volts peak to
peak curve on the oscilo-
scope and reduce the marker
signal so as not to upset the
response curve. The 45.75
MC marker should appear be-
tween 55% and 65% down
with respect to the peak.
SOUND IF ALIGNMENT
1. Using a strong T.V. transmitted signal, adjust T-6,

sound take -off transformer, bottom, and T-1, sound
interstage transformer, top and bottom, for the loudest
sound.

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

3. With the antenna loosely coupled to the set, (simu-
lating a weak signal) repeat step No. 1, tuning for
maximum volume and minimum distortion.

4. If o VTVM is available, measure the voltage across
R-6, 560K resistor. Voltages should be between -3 and
-10 volts and not vary by more than 3 volts between a
strong and weak signal.

5. Check sound on all channels and repeat entire proced-
ure if necessary.

on oscillo-

47.25 MC
ADJACENT

SOUND

FIG. 1 - OVERALL I.F.
RESPONSE CURVE

4.5 MC VIDEO TRAP ALIGNMENT
1. Tune in a local station and adjust the fine-tuning con-

trol until a 4.5 MC beat is visible in the picture.
2. Adjust T-6 (top) for minimum 4.5 MC beat on screen.

HORIZONTAL OSCILLATOR ALIGNMENT
The horizontal oscillator can be aligned without removing
the chassis from the cabinet. To accomplish this, tune the
receiver to a known "good" channel, set the LOCAL -
DISTANCE control (R-38) fully counterclockwise (local
position), and proceed as follows:

PROCEDURE:
1. Disable sync by shorting test pointOto chassis.
2. Place a jumper across horizontal stabilizer coil

L- 10.
3. Set horizontal hold control to center of range.
4. Adjust frequency range trimmer CT -1 for momentary

lock -in (picture will sway from side to side due to
absence of sync).

5. Remove jumper from L-10.
6. Adjust L-10 for momentary lock -in (picture will

sway from side to side due to absence of sync).
7. Remove short from test point°

The picture should now remain in sync when changing
channels. Failure to do so indicates a defect in the hori-
zontal oscillator, phase, comparator or sync circuits.

ADJUSTMENT OF LOCAL -DISTANCE CONTROL (R-38)
Before adjusting, make sure the Horizontal Oscillator has
been properly adjusted (see above).
Sets are shipped out from the factory with this control set
to its "distant" position (maximum clockwise). This posi-
tion provides best signal-to-noise ratio (minimum snow)
and should not be changed unless overload (streaking in
picture, poor sync stability, high distorted contrast, etc.)
is noted on the stronger channels. If overload exists, set
contrast control to max. clockwise and adjust "Local -
Distance" control in a counter -clockwise direction to a
point just under an overload condition.
HORIZONTAL SIZE ADJUSTMENT (R-80)
The chassis described in this service note have been
designed to provide proper horizontal sweep under the
normal variations usually encountered in line voltages.
Should unusually low line voltage be encountered, it
may be necessary to short out R-80 (3300 ohm, 1 watt)
to provide sufficient sweep. Abnormally high line volt-
ages may require the removal of the short across R-80
to prevent over -sweeping of the picture.
The above mentioned jumper con be placed across (or
removed from) R-80 without removing the chassis from
the cabinet, since it is mounted on a terminal strip just
to the right of the horizontal output tube.

HORIZONTAL DRIVE ADJUSTMENT (R-79)
The horizontal drive control, located just below the
horizontal output tube, should normally be in its most
counterclockwise position (minimum resistance in
circuit). If overdrive bars (indicated by white vertical
lines in the roster) appear at this setting, slowly advance
R-79 in a clockwise direction until the lines just
disappear.

VERTICAL SIZE (R-63) AND
LINEARITY (R.59) ADJUSTMENTS
Vertical size and linearity may be adjusted by insert-
ing a fiber alignment tool into the hollow shafts of the
brightness and vertical hold controls, respectively,
Insert alignment tool into the hollow brightness con-
trol shaft to adjust vertical size, and into the hol-
low vertical hold control shaft to adjust vertical
linearity,

FOCUS ADJUSTMENT
Any one of four different voltages (available at the
quadruple terminal strip mounted directly below the 6CG7
tube) may be utilized as a focus potential. Remove the
insulated clip -lead connector (attached to one of the
terminals on this strip) and alternately try connecting it
to each possible terminal, leaving it connected to the
one which gives the best overall focus.

CRT REPLACEMENT INFORMATION (23" SETS)
All 23" sets in this series utilize the new square -cornered
CRT with bonded safety faceplate, which serves to pro-
tect the tube as well as eliminating the "dust trap" com-
monly present behind the safety glass of sets using a con-
ventional type of picture tube. Therefore, when replacing
the CRT, replace only with' the same type and number as
originally supplied. DO NOT ATTEMPT TO SUBSTITUTE
ANY OTHER TYPE OF CRT.
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EMERSON Chassis 120530C, 120549C, 120550D, etc.,

CHANNELS 2-13
OSC. ADJUST
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FIG. 5 - ETCHED PRINTED CIRCUIT BOARD, TOP VIEW

CONDITIONS FOR CHASSIS READINGS

VOLTAGES AND WAVESH APES were taken under actual
operating conditions (normal picture and sound). AGC volt-
age developed at junction of C-12, C-14 and R-11 was minus
six volts. Voltage and waveshape readings obtained may
vary 20% in value due to component tolerances and strength
of input signal to chassis under test.
RESISTANCE READINGS were taken with no power applied.

Where readings are affected by control settings, both maxi-
mum and minimum values are given. All resistance readings
may vary 10% due to normal component tolerances.
ALL MEASUREMENTS were token between points indicated
and chassis (unless otherwise noted), with line voltage main-
tained at 115 volts AC. A VTVM was used for all voltage
and resistance measurements and a low capacity probe was
used for all waveshapes shown.

RESISTANCE READINGS

SYM TUBE TYPE Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9

V- 1 6AU6 1.5 0 0 .1 *50K * 50K 220 - -
V- 2 6DT6 5 390 0 . 1 * 300K * 50K 560K - -
V- 3 6CU5 *50K 1.2 M .1 0 N.C. *50K *50K - -
V- 4 6BZ6 68K 56 0 .1 * 55K * 55K 0 - -
V- 5 6BZ6 69K 47 .1 0 *50K '52K 0 - -
V- 6 6AS8 *48K 0 180 .1 0 4.5 K 0 0 * 44K

V- 7 6AW8 0
500K to

2M

5.9M to

8.4M
0 .1 20 to 300 4.5K *48K * 34K

V- 8 CRT .1 22K *3.5M 0 to 3.5M - - 1001( to

240K
0 -

V- 9 6BU8 * 50K *50K 270 K .1 0 * 46K 250 K * 70K 3M

V-10 6CG7 *82K 100K 1.2K 0 .1 450K 3M 1.2K 0

V-11 6(46 T.P. 0 N.C. * 44K 680 K T.P. .1 0 to 30 -
V-12 1G3-GT I N F I N I T E -
V-13DA4

6

6DE4
N.C. N.C. 3.5M N.C. *42K N.C. .1 () -

V-14 6EM5 *40K T.P. N.C. .1 0 2.3M -2.8M 270 N.C. *44K

V-18 5U4 -GB N.C. *401( N.C. 20 N.C. 20 N.C. *40K -
NOTES: All resistance readings given are in ohms, "K" is Kilohms, "IA" is Megohms.

* Indicates varying resistance: allow 30 seconds for meter to settle.
N.C. Denotes no connection at terminal indicated.
T.P. Denotes connection used as terminal post.
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EMERSON Chassis 120566B used in 120549C, -550C, -551C, Continued
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FM OSCILLATOR TRACKING

When replacing the FM oscillator tube, select the tube
which provides most accurate oscillator tracking with AFC
switch in "off" position.

AM TUNING
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w55KC

(TOP ROT) CT -B

TRIMMER
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fdP
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FM SECTION

TUBE AND ALIGNMENT POINT
LOCATIONS, CHASSIS 120566-B.

REMOVAL OF FM TUNER FOR SERVICE OR REPLACE-
MENT

1. Remove dial back plate assembly.

2. Remove FM dial pointer and FM dial string.

3. Unsolder all leads and components from top of tuner
(including CR-1 and CR-2).

4. Remove V-7 and V-8 (1st and 2nd FM IF amplifiers)
from their respective sockets.

5. Remove C-50 (10,000 mmf) and C-24 (2,200 mmf) from
circuit board at left front of tuner.

6. Unsolder ground strap from left front side of tuner (as
viewed from tuning shaft).

7. Loosen mounting nut behind FM dial pulley by turning
counter -clockwise, using a IV open-end wrench.

8. Slide front of tuner toward left until it clears notch in
tuner mounting bracket and carefully remove tuner from
chassis.

9. To replace FM tuner, reverse above procedure.
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC
"LW" Series used in Models M202, M203, M204, M205

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

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

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

VIII to Test Point IX (in parallel with L251.)
5. Adjust HORIZONTAL HOLD potentiometer, R257,

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

VIII and Test Point IX. Adjust L251 (stabilizer
coil) so that the picture again just "floats"
across the screen, turning the core toward the
printed board. Leave L251 set in this position.

7. Remove the chassis jumper from Test Point VL
Repeat adjustments if the picture does not "lock".

PICTURE TUBE ADJUSTMENTS

YOKE POSITION - The yoke is secured to the neck of
the picture tube by a "U" shaped clamp and spring,
Figure 1. To adjust the yoke for picture tilt,
loosen the clamp by squeezing points C and D with
long nose pliers until the eye of the spring

MAKE YOKE ADJUSTMENT
WITH SPRING IN THIS
POSITION

AFTER ADJUSTMENT
MOVE SPRING TO
THIS POSITION TO
SECURE YOKE

FIG. 1. YOKE CLAMP

slides over the bend in the clamp. The yoke can
now be adjusted for correct picture tilt. To se-
cure the yoke, the pliers are used in the same
manner between points A and B until the spring eye
slides over the bend to its clamping position.
PICTURE CENTERING -The picture centering device
is located on the rear of the yoke assembly. The
centering device consists of two rings each of
which may be rotated separately. Each ring has
two tabs with punched holes. The holes are pro-
Vided so that an insulated alignment tool may be
inserted in them to provide an easy means of rota-
ting the rings. Rotate the rings so that the tabs
move towards or away from each other to center the
picture on the face of the tube.
FOCUS -The proper focus potential for the tube was
chosen at the time the set was manufactured. If

it becomes necessary to install a new picture tube
or change the focus potential, any one of three
potentials may be chosen for best focus. Connec-
tion points for these focus potentials are located
on the sweep (small) printed board. The orange
lead from R179 on the picture tube socket may be
connected for best focus as follows:

1. To the grounded wirewrap terminal at the rear
edge of the sweep board behind V12.

2. To the B+1 wirewrap terminal nearest C210 on
the front edge of the sweep board.
3. To the B+ boost wirewrap terminal just ahead

of the spark gap on the front edge of the board.

REMOVAL OF CABINET BACK

Most servicing operations of the "LW" receivers
may be accomplished with only the cabinet back
removed. To remove the back, first disconnect any
external connections from the antenna terminal

board and then remove the eight screws (two under-
neath the chassis) which secure the cabinet back.
Pull off the cabinet back. The power line connec-
tions at the interlock will be removed as the back
is pulled away from the chassis.

REMOVAL OF FRONT ASSEMBLY

For those few servicing operations which squire
it (such as replacement of the picture tube, the

vertical output transtormer or the audio output
transformer) the cabinet front assembly may be

removed from the chassis as follows:
After removing the cabinet back as described

above, discharge the picture tube anode to chassis.
Then remove the picture tube anode lead by

squeezing the anode clip and withdrawing it from
the tube.. Remove the picture tube socket.
Loosen the yoke clamp as previously described.

Slide the yoke back off the neck of the picture
tube, turning it slightly clockwise as it comes
off to make sure it clears the projecting wirewrap
terminals on the nearby sweep board.

Lay the set face down on a soft cloth to protect
the cabinet face and remove the screws at the cor-
ners which secure the chassis to the molded cabi-
net front. Then carefully lift the cassis away
from the front assembly.

Removal of Front Assembly: For normal servicing,
the complete electrical disassembly described in
this section need not be carried out. Instead,the
front assembly may be dismounted and lifted care-
fully from the chassis. Then, with the channel -
selector end resting against the chassis edge, the
other end may be swung away from the chassis to
provide access to the high -voltage terminals and
other components.

PICTURE TUBE REMOVAL AND REPLACEMENT

Remove the front assembly from the chassis as
described above to gain access to the picture tube.
Then loosen the two screws securing the tube sling
at the top and bottom of the tube and disengage
the sling from the retaining hooks at each corner
of the front assembly. Carefully lift the tube
from the assembly.
When replacing the picture tube, take care to

position the tube so that it aligns properly, with
the anode button to the right when viewed from the
chassis side.

REASSEMBLY NOTE

In reassembly, reverse the disassembly procedure.
Caution should be taken in reassembling the cabi-
net back to assure that the "fingers" on the lead-
ing edge are aligned with the grooves in the front
section. The edge should be pressed in slightly
during reassembly to make sure that these fingers
lock into place.
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GENERAL ELECTRIC "LW" Series, Alignment Information, Continued

1

CI
1000 ,upf

R2
I6_C1

R3
1011

FIG. 2 I -F INJECTION NETWORK

COAX CABLE BRASS OR COPPER
SHIELD BRAID TUBING

PHONO
JACK

CLIP TO CHASSIS

IMPIUNIC - tgleaVVnlee."*.%?::.

I -F INJECTION
ASSEMBLY PLUGS
IN HERE

SHORT, STIFF, INSULATED WIRE
WITH END BENT TO FORM HOOK
(CONNECTS THROUGH HOLE IN
TUNER TO LEAD OF RI03)

FIG. 3 INJECTION ADAPTER, 13 -POSITION TUNER

PHONO PLUG

1-
RI

R2 CI(TUBULAR

SOLDER WRAP ASSEMBLY WITH TAPE SOLDER

FIG. 4 I -F INJECTION NETWORK PLUG CONSTRUCTION

VIDEO I -F SYSTEM

INTRODUCTION:
The video I -F system must be in alignment in

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

AM PRE -PEAKING FREQUENCIES

L150
L135
L151

Min. at 47.25 MC
Max. at 45.75 MC
Max. at 42.50 MC

T151 Max. at 43.00 MC
T152 Max. at 45.20 MC
L153, L154 Max. at 44.15 MC

GENERAL NOTES:
1. Allow receiver and alignment equipment at

least 20 minutes of warm-up time before proceed-
ing.

2. Turn the volume control to minimum position
and the contrast control fully clockwise. Set the
channel selector to Channel 9 or some other high
band channel where oscillator influence is not
noted as the fine tuning control is turned. Use a
stripless channel if set has a 13 -position tuner.

3. Short the antenna terminals together.
4. Connect oscilloscope to Test Point III thru

22,000 ohm resistor not more than 2.5 inches away
from Test Point II.
5. Connect -3.5 volts bias between Test Point II

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

signal generator or sweep generator through the
network in Figure 2 to the I -F injection jack*.

Align the receiver to produce the response curve
in Figure 5. See "Remarks."

41.25M
2-5%

42.5 MC
5 0 % + 5%

47.25 MC
(TRAP)

45.75 MC
500/0 1- 5 %

45.0 MC -100 %
105% MIN.

-115 % NOM.
44.I5MC 125% MAX.

FIG. 5 I -F RESPONSE CURVE

*NOTE: On the 13 -position (VHF - UHF) tuner,
WT86X103, the IF injection point is not connected
to a jack, but is accessible through a hole in the
top of the tuner chassis at the base of the 6CG8A
tube (V2). On either of the 12 -position VHF
tuners, WT86X104 and WT86X106, a jack is provided.
The plug-in assembly illustrated fn Figure 4

can be plugged directly into the injection jack
on a 12 -position tuner, but must be connected to
the 13 -position tuner through an adapter of the
type shown in Fig. 3. In this case, the insulated
wire connected to the inner contact of the phono-
jack adapter is inserted carefully through the
hole in the tuner case and hooked securely around
the lead of resistor R103 which passes directly
beneath the hole. The ground lead from the adap-
ter jack is clipped to a convenient chassis point
nearby and the injection assembly plugged into the
adapter to complete the coupling.
Proceed as follows:
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VIDEO I -F ALIGNMENT CHART

STEP
SIGNAL

FREQUENCY ADJUST REMARKS

1. 47.25 MC AM Adjust L150 for minimum
scope deflection

Use maximum scope sensitivity and
smallest possible signal for the
47.25 MC AM adjustments.

2. 44.15 MC AM Adjust first L154, then
L153 for maximum scope
deflection

Do not retouch these adjustments.

3. 38-48 MC sweep generator, with
scope calibrated 3 volts peak to
peak for 2 inch deflection; mark-
ers at 41.25, 42.5, 44.15, 45 &
45.75 MC

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

Do not retouch this adjustment,

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

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

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

Repeat 5, 6, and 7 if necessary.
6. SAME

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

7. SAME L151 if necessary to shape
the nose.

4.5 MC TRAP ALIGNMENT

1. Connect a -7.5 bias to Test Point II, with the
positive bias lead grounded to chassis.

2. Short Test Points X and XI together temporar-
ily.

3. Turn contrast control to maximum, volume to
minimum.

4. Connect the detector network shown in Figure 6
to Test Point IV and feed its output to an AC
VTVM.

5. Apply a 4.5 MC AM signal through a 1000 µµf.
capacitor at Test Point III.

6. Adjust the top core of T154 for minimum read-
ing on the VTVM. Two core positions will give
an apparent minimum indication, the correct
one is reached while turning the core toward
the top end of the coil form.

NOTE: Retouching of the trap adjustment may be ne-
cessary after alignment of the audio takeoff.

TO TEST
POINT
17

TO CHASSIS
OF 4
RECEIVER

0I
IN64

68K 100K .1_200

FIG. 6 DETECTOR NETWORK

AUDIO ALIGNMENT

(A) With Calibrated Test

0

TO VTVM

0

1. Repeat steps 1, 2, and 3 of 4.5 MC trap align-
ment procedure.

2. Connect DC VTVM (250V range) to Test Point XII
with the negative lead grounded to chassis.

3. Apply a 4.5 MC AM signal through a 1000 µµf.
capacitor to Test Point III.

T301 for maximum meter deflection. Two po-
sitions of each core will give a maximum indi-
cation. The correct one for each core will be
that nearest the respective end of the coil
form.

4. Adjust the bottom core of T154 and both
cores of T301 for maximum meter deflection.
Two positions of each core will give a maxi-
mum indication. The correct position will be
the one nearer that end of the coil form in
which the core is located.

5. Switch to a strong 4.5 MC FM signal on Test
Point III and remove the short between Test
Point X and Test Point XI.

6. Turn the core of L301 to the end of the coil
form away from the printed board, and then
carefully tune inward for the SECOND peak in-
dicating maximum undistorted output. (This
position may be checked by connecting a scope
probe to the ungrouaded end of the volume con-
trol and tuning for maximum undistorted sine
wave on the scope.)

(B) With On -The -Air Signals

1. Tune in weak television signal and set the vol-
ume control to minimum.

2. Connect a DC VTVM to Test Point XII with the
negative lead to chassis.

3. Adjust the bottom core of T154 and both cores
of T301 for maximum as in Step 4 above. Ob-
serve previously outlined peaking procedures
in tuning.

4. Switch to a strong television signal and ad-
just L301 for maximum as outlined in Step 6
above.
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FNE
TUMNG

HE

OR
VHF
UHF

TUNER

L150
4725 MC
TRAP

PARALLEL TO 0 .N
L131 6821GRID COIL--- 682

BOARD

T151 _._..,___--------r---- I

1ST PF
PLATE

PLATE

1153
3,20 VIDEO P F
PL ATE COIL

VIDEO DC
ASSEMBLY

I -F SHIELD

07f

DO

GENERAL ELECTRIC "LW" Series, Service Information, Continued

R171
BRIGHTNESS

(

CONTRAST

-F BOARD

T302
L3C

AUDIO

m'Ot,',11.Tc°4-,3"

UZIVERT ?,M-/

HID AM,
5 CLIPPER

0 AC INTE
I °

LOC

00 00
VHF UHF

EPN-

0401
POWER LINE

FUSE

1401
POWER

TRASFORMER

R203
VERT
HOLD

la

MPEA FUSE

0--"mT

25,
OL

ROTATE CENTERING
RINGS TO CENTER
PICTURE

HORI2
M

6CG2

NOR
STAB

TUBE AND ADJUSTMENT LOCATIONS

TO T251(WHITE)
TERM 6

TO T201(RED1
R215

8213 R2i4

TO T201
FED/WT

TO WIDTH
SWITCH, TERM.3

(GRAY)

YOKE WIRING

POLARITY PAINT CODE ON MAGNETS

RLRR VIEW FRONT VIEW

BORIZ
OUTPUT

(773'..\
6FW5

VOLUME

6 9GTA

600.

_

1
R150 CI51

I__ 33 BOO LIST

C150
24

LI50
4 7.25MC

TRAP

I. ALL VOLTAGE MEASUREMENTS
MADE WITH A VACUUM TUBE
VOLTMETER IN RESPECT TO
CHASSIS GROUND. WITH RECEIVER
CONTROLS SET FOR NORMAL
OPERATIONS.

2. WITH LINE VOLTAGE MAINTAINED
AT H7 VAC. MEASUREMENTS
SHOWN MAT DEVIATE ±20%

3. VOLTAGES SHOWN IN BLACK
MADE WITH THE SELECTOR
KNOB SWITCHED TO A
CHANNEL WITH NO SIGNAL
AND THE ANTENNA TERMINALS
SHORTED

4. WHERE VOLTAGE IN RED IS
NOT SHOWN,VOLTAGE IN
BLACK IS MADE EITHER ON
SIGNAL OR OFF SIGNAL.

VARIES WITH CONTROL
SETTINGS

F402
N0.26 GAUGE

(LINKI

R151
5600

CI52

Z..Yt(7,4

V3
6826
IV ,F

ON -SIGNAL WAVE SHAPES
TAKEN WITH A NOISE -FREE
SIGNAL PRODUCING.I.5 TO
-2 VOLTS AGC AT VHF
TUNER FINE TUNING
CONTROL ADJUSTED FOR
MAXIMUM AGC.

ALL OTHER CONTROLS ARE
ADJUSTED FOR NORMAL
OPERATION.

AA SCOPE SYNCED AT I/2
vERT FREOuENCY

ARK SCOPE SYNCED AT in
HOR12 FREOuENCY

WIDTH SWITCH
HORIZONTAL

REAR VIEW

SIDE VIEW

WT76X31 1100 Deflection Yoke Replacement

OUTPUT TRANSFORMER

I32V

:4!=

UNLESS OTHERWISE N(
K1000 M ,00C
CAPACITORS MORE TWA
CAPACITORS LESS THA
RESISTORS ARE 1/2 W

WIRE COLOR CODE
(USED IN MOST INSTANI
BROWN -FIL AWE
RED HIGH B
ORANGE LOW 134
RED a WHITE -8.0 BOC
WHITE AGC

120nJ

40V

B-1-1

+268V

TO T25I L255
TERM I RED/WH. WIDTH COIL

TO T251
TERM.3

TO 1251
TERM

9.105i

TO C262
TERM. ON YOKE

Assembled to the replacement yoke flange are two pincushion correction magnets in easily removable
plastic holders. Their use will provide several degrees of correction:
... where maximum correction is required - mount magnets on front side of flange.
... where no correction is needed - remove and discard magnets and holders.
... where moderate correction is required - mount magnets on rear side of flange.
The degree of correction required can be readily determined by viewing the top and bottom of the raster

with the vertical size reduced inside the mask opening.
It is important that the magnets be mounted with correct polarity as indicated by the red paint at one

end. Observe as shown in Fig.
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GENERAL ELECTRIC "LW" Series, Schematic Diagram, Continued
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC "LW" Series, Service Information, Continued
CLEANING THE CURVED PLASTIC SAFETY WINDOW AND PIC-

TURE TUBE FACE

Remove the chassis and picture tube assembly as
previously described. The inside of the safety
window and the picture tube face may now be clean-
ed. A solution of pure soap and water and a soft
cloth may be used for cleaning these.

HANDLE AND ESCUTCHEON REMOVAL

To remove the carrying handle from the "LW"
chassis, first remove the cabinet back and unscrew
the mounting screws (nuts in the case of the strap
type handle used in some models) from underneath
the chassis top.

To remove the escutcheon, first take off the
panel control knobs and the handle or strap. Then
loosen the two screws holding the chassis to the
top of the front assembly and the three screws
which hold the escutcheon in place along the front
edge of the chassis. Finally, push the escutcheon
toward the rear until the three slots along its
rear edge disengage from the chassis.

TUNER AND TUNER BRACKET REMOVAL

The tuner may be dismantled from its mounting
bracket by unsoldering leads going to other com-
ponents and removing the four mounting screws
which hold it to the bracket.

DISASSEMBLY OF CONTROLS

All of the "LW" chassis principal and secondary

controls are accessible for service and removal

once the cabinet back has been removed from the
chassis. Those mounted on the top may be removed
without dismantling the escutcheon simply by pull-
ing off the control knobs and unscrewing the

mounting nuts through the slots provided at the
top of the chassis. The potentiometers mounted on
the auxiliary platform, near the antenna terminal
board, may be dismantled by straightening the
twist tabs which hold them in place.
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Disassembly of Controls: The vertical hold
potentiometer and the dual contrast -brightness
potentiometers in late -production models are held
in place by twist tabs instead of nuts. These
tabs may be straightened or twisted completely off
to permit removal of the defective component.

CIRCUIT BOARD SERVICING

Both of the etched circuit boards in the "LW"
chassis are so mounted that they may be serviced
from the rear of the set once the cabinet back has
been removed. The conductor side of the sweep
board can be lifted into position for servicing
after the three screws holding the board to the
top of the high -voltage assembly are taken out.
The IF board may be swiveled into position for
servicing by removing three screws at the side and
two at the bottom of the chassis and allowing the
mounting frame to pivot on the remaining screw,
which is the one nearest the rear edge at the bot-
tom of the chassis.
Eleven screws hold the IF board to the metal

frame. These must be removed only if replacement
of the board itself is necessary.

The IF shield mounts on four clips attached to
the board. It may be removed after the single
screw holding it to the bottom of the board mount-
ing frame is loosened.

HIGH VOLTAGE ASSEMBLY SERVICING

The metal box encasing the high -voltage recti-
fier and transformer is held to the chassis bottom
by four screws, and may be tilted for better ser-
vice accessibility after these screws and the
wires soldered to the transformer have been re-
moved. To change rectifier tubes, it is only nec-
cessary to loosen one screw at the rear of the
assembly and drop the hinged "door" at the left
rear of the HV box. To replace the transformer,
the rectifier socket or either of the two resis-
tors (R267 & R268) beneath the socket, it will be
necessary to remove the entire rear panel of the
HV box as well as the screws holding the box to
the chassis.
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC

U5 CHASSIS LINE
ELECTRICAL ADJUSTMENTS

HEIGHT AND VERTICAL LINEARITY
The vertical framing controls, R305 and R310, should be

adjusted simultaneously to give proper vertical size con-
sistent with good vertical linearity. Final adjustment should
be made to allow the picture to extend approximately 1/8 inch
beyond the top and bottom edges of the mask.

WIDTH CONTROL
The width switch S351, located at the right side of the

cabinet back, has 3 positions. Select the position that com-
pletely fills the screen without having the picture extend
much greater than 1/4 inch beyond the mask.

HORIZONTAL AFC ADJUSTMENT

1. Remove the cabinet back,
2. Tune the receiver to a weak signal and adjust the con-

trols for normal operation.
3. Short Test Point IX to the chassis with a jumper wire.
4. Connect a 1000 ohm resistor from Test Point X to Test

Point XI (in parallel with L350).
5. Adjust the horizontal hold potentiometer R357 until the

picture just "Floats" back and forth across the screen. Leave
R357 in this position.

6. Remove the 1000 ohm resistor from Test Point X and
Test Point XI. Adjust L350 stabilizer coil so that the picture
again just "Floats" across the screen. Leave L350 set in this
postion.

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

AGC CONTROL.
Two methods which can be used to adjust the AGC control,

R254, are described below. The first is the most accurate.
However it may be necessary to use the second method when
adjustments are made outside the service shop.

METHOD 1-
1. Tune in a TV signal, preferable a test pattern or signal

that is monitored to insure that the percentage of sync does not
exceed 25%.

2. Connect a scope to TPVIII (Clipper Plate).
3. Set the scope to sync at the vertical sync rate so that

one vertical sync pulse and the horizontal pulses for one frame
can be observed.

4. Tune the channel for maximum gain (into smear). Adjust
the AGC control counterclockwise until the front of the
vertical sync pulse drops into a hole; then clockwise until the
horizontal pulses appear to decrease at the bottom of the scope
display. Set the control approximately at the midpoint between
the limits.

METHOD 2-
Tune in the strongest TV station signal in the area for

maximum gain. Adjust the AGC control clockwise until an
overload condition exists which will appear as tearing of the
picture. Turn the control counterclockwise until the overload
condition disappears and then slightly beyond this point is
the proper setting of the control.

ION TRAP. The straight gun picture tubes used do not normally
require an ion trap. However, a low gauss ion trap is used on a
few tubes in order to optimize focus. Power should not be ap-
plied to the receiver for extended periods of time without
proper adjustment of the ion trap. Rotate and slide the ion trap
on the neck of the picture tube to obtain maximum picture
brightness without neck shadow and consistent with good focus.
Brightness should be kept moderate during the ion trap ad-
justment.

U5 CHASSIS

COVERS

MODELS
WITH OR WITHOUT UHF

M870VWD
M871VWD
R870VML
R870VWD

PICTURE TUBE ADJUSTMENTS

YOKE POSITION

The yoke is secured to the neck of the picture tube by a "U"
shaped clamp and spring, Figure 3. To adjust the yoke for
picture tilt, loosen the clamp by squeezing points C and D
with long nose pliers until the eye of the spring slides over the
bend in the clamp. The yoke can now be adjusted for correct
picture tilt. To secure the yoke, the pliers are used in the
same manner between points A and B until the spring eye
slides over the bend to its clamping position.

PICTURE CENTERING

The picture centering device is located on the rear of the
yoke assembly. The centering device consists of two rings
each of which may be rotated separately. Each ring has two
tabs with punched holes. The holes are provided so that an
insulated alignment tool may be inserted in them to provide
an easy means of rotating the rings. Rotate the rings so that
the tabs move towards or away from each other to center
the picture on the face of the tube.

MAKE YOKE ADJUSTMENT
WITH SPRING IN THIS
POIRTION

AFTER
MOVE SPRING TO
THIS POSITION
SECURE YOKE

Fig. 3. Yoke clamp

MAGNET- W T5OX I
a RETAINER WT2X16I

YOKE ASSEMBLY
WT76X3I

\
CENTERING
RINGS
WT42X35

4
YOKE CLAMP
a CUSHION
WT5 X27

C364
WT26 X64

Fig. 4. Picture tube neck components

FOCUS

The proper focus potential for the tube was chosen of the
time the set was manufactured. If it becomes necessary to in-
stall a new picture tube or change the focus potential, any
one of four potentials may be chosen for best focus.

The four connection points for focus potential are located
on the horizontally mounted printed board behind the rear
adjustment controls. The lead from R216 mounted on the
picture tube socket may be connected to one of the following
points to obtain best focus.

1. Ground potential-wire wrap terminal at the front
of V9 as viewed from the rear of the chassis. This point also
connects to pin 8 of the picture tube.

2. B+ 135V-wire wrap terminal to the left of the vertical
height control R305, as viewed from the rear of the chassis.

3. B+ 280V-wire wrap terminal to the left of the vertical
linearity control R310, as viewed from the rear of the chassis.

4. B+ Boost-wire wrap terminal at the spark gap to the
rear and right side of the vertical height control R305, viewed
from the rear of the chassis.

(Continued on pages 54 through 60)
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TO REMOVE THE CHASSIS FROM THE CABINET
Remove the knobs from the shafts on the front of the

cabinet. Disconnect any antennas from the antenna terminal
board. Remove the cabinet back by taking out the screws
securing the back to the cabinet, the interlock bracket, and the
antenna terminal board support bracket. Disconnect the
speaker plug and remote control cable plug (where used).
Connect one end of an insulated wire to the chassis and touch
the other end to the anode button of the picture tube to
discharge the tube. Remove the anode lead from the picture
tube by squeezing the anode clip and withdrawing it from
the tube. Remove the picture tube socket, the yoke clamp
and the deflection yoke assembly. Remove three screws
holding the tuner and bracket assembly to the front of the
cabinet. Hook the tuner bracket to the chassis. Remove
four chassis retaining screws from the bottom of the cabinet.
Remove the chassis from the cabinet.

REMOVAL AND REPLACEMENT
OF THE PICTURE TUBE

The chassis must be removed from the cabinet as described
above before the picture tube can be removed.

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

GLASS CHANNEL
(BOTTOM)

WEDGE GLASS
BEHIND CHANNEL

SAFETY GLASS
PULLER

(GE ETR-1592)

aa=3.___.

}

=
,---/-

CHANNEL 4RETAINING-
SCREW

Fig. 21. Replacement of safety window

Service Information, Continued
left hand and remove the top right hand nut. Carefully remove
the tube from the cabinet.

To replace the picture tube, lay the tube face down on a
clean cloth so that the tube face does not become scratched.
Loosen the nuts on the spade bolts at each side of the tube
strap. Remove the tube strap from the tube. Place the strap on
the new tube so that when facing the back of the tube the
anode button is to the right with the tube strap ears at the
top. Tighten the nuts on the spade bolts with equal torque
to secure the strap to the tube. Replace the tube assembly
in the cabinet and observe if the tube aligns properly with the
mask. If it does not align properly, remove the tube from the
cabinet and reposition the strap as necessary to effect proper
alignment of the picture tube with the mask.

PINCUSHION MAGNETS ON REPLACEMENT YOKES
Two pincushion correction magnets, in easily removable

plastic holders, are assembled to the top and bottom of the
flange on a replacement deflection yoke.

The magnets will correct pin cushion effects (bowing of the
scanning lines) at the top and bottom of the raster. This effect
may be seen by reducing the vertical size sufficiently with
R305 so that the top and bottom of the raster may be seen.

The magnets may be postioned to provide several degrees
of pin cushion correction as follows:

1. Where maximum correction is needed-mount the mag-
nets on the front of the yoke flange (nearest the pic-
ture tube).

2. Where moderate correction is needed-mount the mag-
nets on the rear of the yoke flange.

3. WI-.lre no correction is needed-remove the magnets
and holders.

4. Any of the above may be used in combination-one on
the top rear, one on the bottom front, etc.

It is important that the magnets be mounted with correct
polarity as indicated by the red paint code at the end of each
magnet. Observe the polarity shown in Figure 22.

POLARITY PAINT CODE ON MAGNETS

REAR VIEW

(t)
FRONT VIEW

Fig. 22. Pincushion magnet polarity

SIDE VIEW

VIDEO I -F ALIGNMENT

The alignment of the video I -F system involves the proper
adjustment of three traps and the tuned pass band circuits.
These adjustments are all accomplished by core positioning
with a hexagon core alignment tool. All adjustment points are
accessible from the rear of the receiver without removing the
chassis from the cabinet. Fig. 45 indicates the position of the
alignment points. Figs. 41 and 42 indicate the correct test
point locations.

PROCEDURE:

1. Turn the volume control fully counterclockwise and the
contrast control fully clockwise. Set the channel selector to
channel 11 or some other high band channel where oscillator
influence is not noted as the fine tuning control is turned. Turn
the fine tuning control fully counterclockwise.

2. Adjust the AGC control, R254, to mid -range.
3. Connect the oscilloscope to Test Point IV through a

22,000 ohm resistor. The resistor should not be more than 2.5
inches away from Test Point IV.

4. Connect a bias voltage between Test Point VII and the
chassis with the positive side of the bias voltage on Test Point
VII.

5. Inject signal from a properly terminated AM signal gen-

erator or sweep generator through the network in Figure 5
to the I -F injection jack.

The I -F injection jack is not a phono type receptacle. The
connection is made by the end of the phono plug touching the
contact inside the injection jack. The outside shell of the plug
grips the injection jack firmly. Press the plug firmly into
place without excess pressure. See Figure 5 for plug con-
struction.

6. Align the receiver to produce the response curve shown in
Figure 11.

NOTES:

1. Always allow the equipment and the receiver under test
to warm up at least 20 minutes before adjustments are made.

2. Always have a speaker or dummy load connected to the
audio output transformer secondary.

3. Where difficulty is encountered in obtaining correct
alignment, the individual pre -peaking of each tuned circuit
may be made to bring the tuning close to frequency but over-
all swept alignment should be completed for correct response.
See pre -peaking chart and procedure.

4. After completion of I -F alignment, reset the AGC control
according to information outlined.
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BRASS OR COPPER
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Chassis, Alignment Information, Continued

PHONO PLUG

r - -r--0 8, of .1E111, ED

SOLDER WRAP ASSEMBLY WITH TAPE

STEP

R2
811

CI
1000umf

R3
10.11.

_J

Fig. 5. I -F injection network

TO 7E51_1
POINT ME

47utif

TO RECEIVER
CHASSIS

SOLDER Kim's,'

Fig. 7. 4.5 MC detector network

SIGNAL
FREQUENCY

PRE -PEAKING:

If each coil is peaked as indicated in the frequency chart, an
over-all I -F response curve which closely approximates the
proper curve will be achieved. This peaking may be done by
using an AM signal or the sweep method may be used by ad-
justing the coils for maximum amplitude at the desired marker
points. After this is done, the over-all sweep method should
be used to permit proper final shaping of the curve.

Further aids to response trouble shooting are the I -F system
curves in Fig. 10. These were obtained by progressively insert-
ing the sweep signal stage -by -stage starting from the first
I -F grid. When observing these responses use the same equip-
ment and bias battery connections as for the sweep alignment
procedure above, except for the sweep generator output cable.
The bias voltage used is +3.5 volts.

AM PRE -PEAKING AND TRAP FREQUENCIES
L135 Max. at 45.75 MC
L151 Trap MM. at 47.25 MC
L152 Max. at 42.50 MC
L153 Trap Min. at 41.25 MC
L154 Trap MM. at 47.25 MC
L155 Max. at 44.15 MC
T151 Max. at 42.90 MC
T152 Max. at 45.30 MC

VIDEO I -F ALIGNMENT CHART

ADJUST REMARKS

47.25 MC AM

2

Short out the Junction of C151 and L151 (TP
III) to ground by inserting a small screw driver
in hole at top of I -F shield, and adjust L154 for
minimum scope deflection.

Remove short from TP III and adjust L151 for
minimum scope deflection.

3 41.25 MC AM L153 for minimum scope deflection.

Use maximum scope sensitivity and the lowest
possible signal level for the 47.25 MC and 41.25
MC AM adjustments.

Apply +7 volts bias between TP VII and the
chassis with the positive bias connected to TP
VII.

The tuning cores of L153 and L154 must be posi-
tioned at the tuning point closest to the printed
board. (It is possible to attain two tuning points.)

4

5

6

7

8

9

38-48 MC sweep gen-
erator.
Scope calibrated 3
volts peak for 2 inch
deflection.

L135 (converter plate) to obtain maximum
distance from base line of 45.75 MC marker.

Do not retouch this adjustment.

L152 (1st I -F grid) to obtain maximum distance
from base line of 42.5 MC marker.

L155 (video detector) to obtain maximum
distance from base line of 44.15 MC marker.

T151 (1st I -F Plate) for proper location of the
42.5 MC marker.

TI52 (2nd I -F Plate) for proper location of the
45.75 MC marker.

Adjust bias as above to obtain +3.5 volts.

Maintain as near as possible marker position and
limits shown in desired response Fig. 11. Peak
region of curve may vary from 103%.to 123%
using 45.0 MC point as 100% reference.

L152 and L155 slightly to "rock the nose" for
proper shape and symmetry at 44.15 MC.

T151 and T152 may require readjustment, after
L152 and L155 are set, to bring the markers
within tolerance. The curve should be sym-
metrical in appearance.

L155,T152 5 TI51 RESPONSE
(SWEEP AT P N I OF Vi THRU.00100

/Mb
r.OM
mirrou

MMMMM SIMInswo=ZiliAteppammair

-""Illais.

1.see.:
, 12X1211.1

11113:02iiraniialril
,

!meow
..

l'iiini
4 415XCEMI

44 .5.IC

L 55 RESPONSE
(SWEEP AT PIN (OF V4 THRU .0010) (SWEEP AT PIN I OF V5 THRU .001 Al 1)

1155 a 1152 RESPONSE

Fig. 10. Progressive I -F response curves

103% MIN
I I 5% NOM.
123% MAX.

41.25 MC 47.25MC

4 5.75 MC
42.5 MC 50%± 5%
55V5%

NOSE 45 MC
(00%

4 4.I5MC

Fig. 11. Desired I -F response curve
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AUDIO I -F ALIGNMENT

PROCEDURE:

1. Apply power to the receiver for at least 20 minutes
before making adjustments.

2. Connect an antenna to the receiver and tune in a weak
television signal. This will provide a 4.5 MC FM signal source
for audio I -F alignment. Keep the volume control turned down
unless the speaker is connected.

3. Connect two matched 100,000 ohm resistors in series be-
tween Pin 2 of V15B (6T8) and the chassis as shown in
Figure 12.

4. Follow instructions in the Audio Alignment Chart.
NOTE: The top core of T200 has two positions showing
minimum. The bottom core has two positions showing maxi-
mum. The correct position for each core is the position nearest
the respective end of the coil.

STEP CONNECT VTVM

AUDIO ALIGNMENT CHART

ADJUST

L

T400 C41,,..11
AUCIO

R4061T OUTPUT I

R408

___
R405

+135V

V158
I/3 618

2 - 100K (II)
RESISTORS I

IN SERIES I

Fig. 12. Audio alignment connection

METER INDICATION REMARKS

2

3

Between Pin 2 of V15B and
chassis.

T200 Secondary (Bottom) Adjust for maximum.

Between Junction of R408,
C411, and the center of the two
100,000 ohm resistors.

T400 Primary (Top)

T400 Secondary (Bottom)

Adjust for maximum.

Adjust for zero volts D -C output. Where
possible set meter for zero center.

Repeat Steps 1, 2,
and 3 to assure
proper alignment.

4.5 MC TRAP AND AUDIO TAKEOFF ALIGNMENT

1. Connect a -7 volt bias between Test Point VII and the
chassis with the negative terminal to Test Point VII.

2. Connect an accurate 4.5 MC AM signal to Test Point IV
through a 1000 uufd capacitor.

3. Connect the detector network, Figure 7, to Test Point
XIII. Connect a scope to the network.

4. Connect AC VTVM to the speaker terminals.

DAMPER
FUSE

F350

FS00

ar4

POWER LINE
FUSE

AUDIO OUTPU

ST. VIDEO
IF AMP

Ras tla
AOC CLAMP

END VIDEO
rFDIA0m, I -F AMP

1ST VIDEO AMP
ADC DETER

Mar

Fig. 45. Tuba and adjustment locations

NF TUNER

VS I

L SOSi \ EATER REACTOR

POwt/FrA ' -',--, ti -1
, , i
.
, , , AC

I I

II

H'_faF 70d

1148

PkH cus

61 R;;iir DET

LIST- .15 YL TRAP

5. Tune the top core of T200 for minimum deflection on
the scope at Test Point XIII. (See Note under Audio I -F
Alignment.)

6. Tune the bottom core of T200 for maximum reading on
the VTVM.

7. Retune the top core of T200 again for minimum deflec-
tion on the scope.

SNIELD

KMAC
TRAP COIL

L F GRID

I--;
I 11

I 0.- -11:10 T200- AUDIO TAKE -OFF
r-lt -- 8 4.51AC TRAP

I IF TISS
-Wril--lye 1 3RoVIDEO LF

, r . PLATE CM yv

2NOSA VIDEC/5
O

16 
INTERLOCK

401
NANO OUTPUT 7101

VERTICAL OuTPU

Sa01 PHONO-TV SWITCH 0 0 0
1=8:0

ROTATE CENTERING
RINGS TO CENTER
PICTURE

HORIZ VERT
DEFLECTION COILS

V9
ROME

VEDA'
R

OUT. ray
VERT OUTPUT

e"N N
SiNC"C,IiFTE4ca

Q HTROT
425C,, HORIZ. HOLD

CONTPOL R35

PlICNO SPAR CRJ - - - - - - - - - -

RADIATION ELD

AMP Z`3 DAMPER
I-

6DU I6B

akCAPACITORe

ITV RECTIFIER

1350
WAIL .J3cT

STAR. /
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I -F BOARD COMPONENT LOCATIONS AS
Fig. 41. I -F Board component locations

NU MBERED/3\TRIANGLES

REPRESENT WIRE WRAP TERMINALS ON
COMPONENT BOARD FOR CONNECTION
OF WIRES FROM POINTS INDICATED.

A T401 Blue, C418

Shield Wire of 0

AR417 (Treble) Term. 2

A\ R410 (Volume) Term. 2

AS401, Term. 3; P502, Term. 1

A\P502, Term. 3

AC506B-

/8\ R206 (Contrast) Term. 3

/9\ Audio Muting Switch

10 C506M111, on Sweep Board

AAon Sweep Board

T500/T501 Green

AAon Sweep Board

16 Shield of 15

14

1 CI on Sweep Board

RESISTORS

R150-A10
R151-D7
R152-C7
R153-B7
R154-F7
R155-G9
R156-G7
R157-H8
R158-J8
R159-K7
R161 ---M10
R162-P7
R164-N6
R200 --M5
R201-K4
R202-16
R203-01
R204 -P1
R213-G5
R214-G6
R217-N7
R226-M2
R250-M3
R251-03
R252-L2
R253-L2
R255-M3
R256-03
R257-P4
R258-D4
R259-M2
R260-N2

253 R4I8 R420

41.L

R4I6_ j

el°01-10
C417

eq4C
1.1ft 0 

RI51
C1 V.

2

6

7

CI 2 ei
8

/i,L1511A

2\50
RI50

n_Tr1:1Nrj c 150 4.-)I- -vsn"--
VIEWED FROM CONDUCTOR SIDE

COMPONENT LOCATIONS

R262 -02
R263-05
R402-I2
R405 -H2
R406-G2
R407-E4
R408-G1
R413-C3
R415-A2
R416-C4
R418-C3
R419-D5
R420-A3
R502-A1

TUBES

V3-E8
V4-18
V5-L8
V6-M4

VI4-14
V15-E3
V16-B5

DIODES

Y150-N8

TEST POINT

III-B8
1V-0.5
V-P4

VI-Q1
VII-Q3
XII-D1

CAPACITORS

C150-C10
C151-B7
C152-C8
C153-G9
C154-G7
C155-G7
C156-H9
C157-J9
C158 --K8
C159 --L10
C160-K8
C162-N8
C163-N7
C164-08
C201 -L5
C202-L4
C203-M1
C217-N6
C250-M3
C251-03
C252-E5
C253-D3
C254-N2
C256-P5
C261-M2
C402-12
C404-H4
C406-F3
C407-F4
C408-F4
C409-G2
C410-G1
C411-E1
C413-D2
C415-B1
C416-B3

C417 --A5
C507 --K7
C508-17

COILS

L150-C9
L151-B8
L152-D9
L153-G7
L154-J8
L 1 55-N8
L156-N7
L157-N8
L158-N7
L159-07
L160-07
L161-Q8
L162-15
L200-N6
L202-01

TRANSFORMERS

T151-G8
T152-K8
T200-L4
T400-G3

WIRE COLOR CODE
(Used In Most Instances)

Brown - -Filament
Red -High B +
Orange -Low B
Red and White-B + Boost
White -AGC

ROMAN (V) NUMERALS
REPRESENT TEST POINTS

9

I0

LETTERED U CIRCLES

REPRESENT BOARD MOUNTED WIRES
CONNECTED TO POINTS INDICATED.

® C505A-1.1
® C505B-A
O Shielded Lead From Tuner
CO To Shield Wires of Shielded Audio Cables
 AGC Terminal on Tuner
 C505C
 /\ on Sweep Board
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SWEEP BOARD COMPONENT LOCATIONS AS VIEWED FROM THE CONDUCTOR SIDE

COMPONENT LOCATIONS Fig. 42. Swoop board component locations ROMAN (VIII) NUMERALS
REPRESENT TEST POINTS

RESISTORS CAPACITORS TRANSFORMERS

R205-A4 C204-B3
R208-B2 C205-D1
R209-E6 C206-D5
R210-D5 C300-F1
R211-F4 C301-12
R215-F8 C302-L2
R254-H10 C303-L1
R264-D8 C304-L4
R265-E8 C305-M5
R300-G2 C306-E3
R301-G1 C307-D2
R302-K2 C308-G3
R304-I1 C350-H7
R305-E10 C351-J7
R307-M3 C352-17
R308-M4 C353-I9
R309-J2 C354-18
R313-B5 C355-H8
R314 --D4 C356-M9
R350-16 C357-L8
R351 --K7 C358-K10
R352 --J7 C359-J10
R.353-17 C365-H2
R3 54--L 7
R355-L9
R356 --L9
R357-L10
R358-I8
R359-I9 V7-B4
R360-G9 V8-C8
R361-K9 V9-J4
R362-110 VI0-K8

T300 -F5

COILS

L203-A5
L204 -B1
L205 -E6
L350 --M7

DIODES

Y501A-A6
Y50IB-A8
Y350A-J6

TEST POINTS

VIII-H7
IX --17
X-M6

XI -L6
XIII-F7

G9

NUMBERED TRIANGLES

REPRESENT WIRE WRAP TERMINALS ON COMPO-
NENT BOARD FOR CONNECTION OF WIRES FROM
POINTS INDICATED.

/71\ R206 (Contrast) Term. 1 AAon I -F Board

A on I -F BoardA T301, Green

A A on I -F Board0 on I -F Board

CRT Socket Pin 8/4\ C505C,Aft, L502 Red

AT500/T501 Yellow 8c Green 16 R310 (Vert. Lin.)

AA on I -F Board Ajunction R362, R363

AC505A11, T401 Red 18 C506DIE

/tiAon I -F Board, 19 R303 (Vert. Hold) Term. 2
CRT Socket Pin 5

/a\ CRT Socket Pin 3 20 T301 Blue

10 R212 (Brite) Term. 2 A C363+

ACRT Socket Pin 7 AT301 Yellow, Yoke Term. 4
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C=1

DIAL CORD
LENGTH

UHF PULLET RFINE TUNING
PLATE SHORN IN EXTREME
COUNTER CLOCKWISE
POSITION !VIEWED FROM
FRONT OF THE TUNER)

.GOOFS OVER

(4 RNS

/Na

C151

1 TJRNS TC
CLOVE AROUND

PLASTIC SLEEVE

u2 TURNS TOTAL ---,F. I,/

DE TAIL

Fig. 49. UHF tuner dial stringing diagram

SHIELD WIRE OF
©CABLE

I -F BOARD

F500 ON NON -
REMOTE SETS
J501 BLACK /Wit
ON REMOTE SETS

J501 BROWN/WH.
NO CONNECTION
ON NON -REMOTE
SETS

T500/ T501
BR / YEL.

5401 TERM 2

A I -F BOARD

GRND

R150 L150
a CIAO

Fig. 59. L151 47.25 trap

TO V 3
PIN I

TUNING
CORE

TO C150

Fig. 60. 1152 1st I -F
grid coil

u2TURNS,

SHIELD WIRES T401 A
FROM CABLES J401 unoN AON

ON R410 TERMS. SWEEP SWEEP
I a 2 BOARD BOARD

Fig. 51. Control panel wiring

PIN 6
V3

C154>TR25AP

Intl 1nF51,R156

PIN 5 PIN 1
V3 V4

Fig. 61. T151 1st I -F
transformer

SRN()

PIN I

"5

0158 4725
L 154

TRAP

PIN 5
V4

PIN 6
V4

C202
PIN 4* 9
VGA

R212
BRITE

GENERAL ELECTRIC U5 Chassis,
Service Information, Continued

Ili VAC
REVERSIBLE

MOTOR

'
4-6

ON -OFF GRAMLSELE
Rv 603

SENS,. Pam SL',FNE

T v POWER
TRANSFORMER

Fig. 50. TV and remote control wiring diagram

A I F BOARD

C506CA

A SWEEP BOARD

5401,TERM.6
B MUTING SWITCH

ON POWER TUNING

T 200
AUDIO TAKE OFF
-4.5 MC TRAP

0202

TO PIN NI
014

GROUND

TUNING
CORE

Fig. 63. T200 audio take -off
and 4.5MC trap

TUNING
CORE

TO TO
R354 R357

TO PIN5
V14

TO R405
a C404

TO PLATE
CAP OF VII

TO L352

TO YOKE
TERM. 5

TO PIN 2
OF V13

TO PIN 7
OF V13

RESISTIVE
LEAD

TOP VIEW

124v PTA

OLUME

SOIVE RELAY

vvOLUME
Ri 6

SENSOD06VE
RELAY

55I
PT +s. ST

PILOT NOTE
BULB muT166 mOTSwITCH oPEN

DURNL OR

TO WIDTH
SWITCH TERM. I

TO WIDTH
SWITCH TERM.2

OPERATION

TO PLATE
CAP OF VI3

TO C363

Fig. 58. Horizontal ou put transformer

TO PIN 3
V150

TO PIN I
VI5 B

CI63

Y 150

LI56

LI55

TO
R4OBTO PIN 5

C409 V5

Fig. 65. T400 ratio detector
Fig. 62. T152 2nd I -F Fig. 64. 1350 horizontal

stab. coiltransformer

Fig. 54.

L 158

L 159

L 157

C164

TO
G RN D.

TO L160
TO PIN 6
V5

Video detector coil assembly
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6685

PAagn(wax
35 SERIES TELEVISION CHASSIS
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MAGNAVOX Chassis 35 Series Ser
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vice Information, Continued

The 35 Series is a deluxe t r an sf ormer powered
television chassis featuring printed -wiring construc-
tion. VHF versions employ 16 t ub e s fVHF/UHF
versions 17) plus a germanium diode detector, a dual -
selenium diode Horizontal AFC Detector and two Silicon
Diode Rectifiers. The VHF tuner used is a modification
of the Guided -Grid Tuner incorporating a new R -F
Amplifier tube, the 6GK5 tube. This manual includes
a schematic diagram for this new VHF tuner and you
are referred to Manual 7261 for alignment and other
Tuner service information. The 35-01 version of this
chassis is designed to be used with the 23ASP4 picture
tube and the 35-02 version with the 27XP4 tube.

The entire chassis is designed for easy servicing. All
tubes plus the Silicon Diode Rectifiers and detector
diodes are accessible from the rear of the set. For
access to the wiring side the chassis can be swung out
from the cabinet after removing three of the chassis
mounting bolts.

ADJUSTMENTS

CENTERING-To center the raster properly, adjust
the two centering rings on the rear of the deflection
yoke cover. They should be rotated about the neck of
the picture tube until proper centering is achieved.

FOCUSING-These chassis employ electrostatic focus
picture tubes. The focus is accomplished by varying
the boost voltage applied to the focusing anode of the
tube. On the 35-01 version this is accomplished by
connecting the jumper spring on the CRT socket from
pin 6 to either pin 1 or pin 10. On the 35-02 version
a variable Focus control (R518) is provided.

PICTURE WIDTH --Adjust the Width control (use a hex
tip alignment tool) until the raster is just slightly wider
than necessary to fill the mask opening.

VERTICAL LINEARITY AND HEIGHT --A dju st the
height and vertical linearity so that the picture slightly
overfills the mask with the linearity uniform from top
to bottom on all available channels. Adjustment of
either of these controls may necessitate adjustment of
the vertical hold.

HORIZONTAL OSCILLATOR --Turn the Horizontal
Hold control to its mid -range position. Adjust the
horizontal frequency coil "slug" until picture falls into
synchronization. Keep adjusting this "slug" until the
picture just falls out of sync. Now reverse the direction
of the adjustment until the picture just holds sync.
Rotate the Hold control to both extremes of rotation.
The picture should either stay in sync at both positions
or should fall out of sync by an equal number of bars
at each end of the control. If either of these conditions
fail to appear, repeat the procedure.

VHF OSCILLATOR --The VHF tuner is equipped with
individual osci 11 at o r adjustment "slugs" for each
channel. The oscillator "slug" for the channel to which
the tuner is -.,et is accessible, from the front of the
instrument with the Channel Selector knob removed.
Use a thin blade (1/8" diameter) non- metalic alignment
screw driver for these adjustments. Set the Channel
Seleclorto the channel to be adjusted, rotate the Fine
Tuning control to its mid -range position and adjust the
oscillator for correct picture. Repeat this for all
channels received in your area.
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MAGNAVOX Chassis 35 Series, Service Information, Continued
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SOUND IF -AUDIO BOARD

REAR VIEW SHOWING CHASSIS
MOUNTED IN CABINET

All circuit tubes and the silicon
diode rectifiers are accessible
from the rear with the chassis in
place.

Components which are most often
replaced such as resistors and
capacitors can be checked and
replaced from the rear without
having to remove chassis.

113

N0It

IS vyasr .,.
0

.It

.1 , --n- .401 L_S_JI 420*
a.

- fun1 co 401 wo __A^A,--
.4NT j4°11 .641 (1404 "il-VW. j_ 't

N
H

/ 9 I 2P ° 2K

415 a

+270

407

C=2 401T 1
t 45-

J4051-.1
406

408

SWEEP BOARD
*R418, 419, 420 and C413 are used on all chassis, however, some boards do not show
symbols for these items. Some boards show a solid line tion for R418, R419 and for 8420.

BOTTOM VIEW

REAR VIEW SHOWING CHASSIS
IN SERVICE POSITION

Chassis swings -out from cabinet
for access to printed wiring side.
Chassis can be operated in this
position by using extension cables.
To swing chassis out:
1. Disconnect CRT socket, Yoke

and H. V. Cables.
2. Remove chassis bolts, except

one on extreme left.
3. Swing chassis out to the left.

Connect extension cables for
CRT, Yoke and H. V.
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MAGNAVOX Chassis 35 Series, Schematic Diagram
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MAGNAVOX Chassis 35 Series

4O3 AUDIO
C5 OUTPUT
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3-6
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MEG
5%

650?
2

MEG
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C503C
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380 VIDEO
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0205A
1/264116

6

210V BOOST FL
5500

C509
1000
2KV

BOOST

5515
270K

8220
4706

C 21
ISO

AGC
AMP

-Oslo
0033

6223
U.S MEG

10%

05 VP -P

0 J20?  J212

270V

J1.
105 VP -P

NMI z
o' 270 P4

23ASP4

FIL :2

55V

540V 10

6510yy ..__.J
I ON 35 01 FOCUS ADJUSTMENT
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UHF ANT. TERMS.
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MAGNAVOX Chassis 35 Series, Alignment Information, Continued
ALIGNMENT

VIDEO ALIGNMENT

Note I. Before proceeding with alignment allow a 10 minute warm-up for the chassis and test equipment.

Note 2. Connect the negative lead of a 3.0 volt bias supply to the junction of R204 and R229 (IF Bias) and the negative lead of a2.5 volt bias supply to
J211 (RF Bias). Connect the positive side of the bias supply to ground. Remove the AGC Amplifier tube, 6GH8.

Note 3. Use only enough sweep generator output to provide a usable pattern on the scope. Set the sweep generator for 10 MC sweep.

Note 4. All Alignment slugs are accessible from Tube side of chassis. Standard Hexagonal Alignment tools needed with 3/32" and 1/16" tip.

SWEEP GEN.
COUPLING

SWEEP GEN.
FREQUENCY

MARKER GEN.
COUPLING

MARKER GEN.
FREQUENCY

CONNECT
SCOPE ADJUSTMENTS

1st I -F grid (Pin 1
of V201). Detune mixer
plate coil by adjusting
slug fully out.

43 mc. Adjust
gain so trap
suckout is
visible.

Converter grid
(use test point
indicated on
tuner)

47.25 mc
Adjust gain so
pip is just
visible.

I -F Test Point
J205. Place 10K
res. in series
with probe.

Adjust trap L206 to center marker pip in suckout.
See Fig. 1. Maximum attenuation is at two positions
Use one with slug farthest out.

'

43 mc
Note 3

42.25 mc
45.0 mc
45.75 mc

Check for response curve similar to Fig. 1. Tune
L208 for max. gain between 42. 25 mc and 45. 75 mc.
Tune L207 to place 45.75 mc marker at 65% response.
Tune L205 to place 42.25 mc marker at 65% response.
Repeat adjustments to optimize curve. Recheck
47.25 mc trap.

Converter grid
(accessible thru
hole in top of tuner)

43 mc
Note 3

Loosely couple
to converter
tube.

42.25 mc
45.0 mc
45.75 mc

Set VHF Tuner to channel Ile. Tune converter plate
coil (L6 on VHF tuner) for max. gain between
42.25 mc and 45.75 inc markers.
.Cor to any channel where sweep harmonics do not
cause distortion of curve.

43 mc
Adjust gain
for max. with
trap suckout
still visible
on scope

41.25 mc
47.25 mc
39.75 mc

SHORTOUT AGC BIAS. Set VHF Tuner between
channels. Adjust trap L201 until 41. 25 mc marker
falls in center of trap suckout. Adjust L202 until
39.75 mc marker falls in center of trap. Adjust
L203 until 47.25 mc marker falls in center of trap
suckout. Adjust L204 for maximum attenuation of
47.25 mc. Recheck trap settings.

"
43 mc
Note 3 "

45.75 mc Set VHF Tuner to Channel 11. Set Bias as in Note
2. Adjust converter plate coil (L6 on VHF tuner)
and I -F trimmer C206 for max. gain and proper tilt
maintaining the 45.75 marker as shown in Figure 2.

UHF Input on VHF
Tuner. Use 1K
isolation resistor.

43 mc
Note 3

(This adjustment for VHF/UHF Chassis

45.75 mc
45.0 mc
42.25 mc

only)

Set VHF tuner to UHF position. Adjust R -F amp. grid
coil (L11 located on UHF position strip) for min. tilt.
Response should conform to Figure 2.

VHF OSCILLATOR ALIGNMENT

VHF antenna terms. Channels 2
thru 13 R -F

Loosely
couple to VHF
ant. terminals.

Picture and sound
carrier for indi-
vidual channel.

Check all channels for bandwidth, slope and position
of carrier. Use oscillator trimmers if necessary to
set Osc. for center of fine tuning range.

LIMIT

r-i
CONV.
GRID

6CG8A ACCESS
HOLE

ti 0
'IP 0

CONV. PLATE
COIL L6

47 75
47.25 41.25

35%
45.75 40%

45% 4225
75%

45.75 a% 63 42.25 45D
SO%

0° VALLEY

65% 55% 0° TILT
15 .0 93% -0°VALLEY UNIT

0° TILT

FIGURE 1 FIGURE 2 FIGURE 3

SOUND ALIGNMENT

1. Turn quadrature coil L303 to minimum inductance (core out).

2. Tune receiver to a strong local station (preferably a tone signal or music). Adjust quadrature coil L303 just past the point of maximum sound with
minimum distortion.

3. Reduce signal input by removing antenna or placing an adjustable pad across the antenna terminals so that with Volume control set at near maximum,
sound Is at a low level. Tune the Fine Tuning control through undistorted sound. Set Fine Tuning control to the verge of distortion.

4. Adjust bottom core (grid tuning) of detector drive transformer L302 top core of L902 plate tuning) and sound take -off coil L301 for minimum distortion.

5. Readjust Fine Tuning control as necessary during adjustment of L301 and L302 to maintain conditions as indicated in step 3 above.
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L-200
INPUT GRID

COIL

T -20I
1ST PIX I -F

TOP OF COIL -PRIMARY
BO ( TOM OF COIL.SECONOARY3DK61

2ND PIX I -F

T-202 --
2ND FIX I -F

TOP OF COILSECONDARY
BOTTOM OF COIL -PRIMARY

V -P

V-3 8BQ5
3DK6 AUDIO

OUTPUTI ST Piz t -F
IF UHF 11

EC:J/PPE° I

2AF4\ I
UHF
OSC.

MODELS

WG-4225A (VHF) WG-4325A (VHF -UHF)

,)3BN8
AUDIO
DETECTOR

JP®
R -I00
BUZZ

CONTROL

v-5.4 t V-58
8EB8

viDEO OUTPUT
SYNC SEP

S9-3121

L -I00
SOUND
TAKE OFF

4.5 MC

CHASSIS REMOVAL

L -10I
OUADRATURE
COIL 4.5 MC

5CG8
HE R -F OSC.I.
MIXER

R-402
FUSIBLE RESISTOR

V-6

19XP4
PICTURE TUBE

DANGER
FRAGILE GLASS PICTURE TUBE IS DANGEROUS
TO SERVICE. REFER SERVICING TO

QUALIFIED SERVICEMAN
1/-12

I7DE4
HOW Z

-
VERT8EM5.OUTPUT

DAMPERE

V -7A 6 V-78
6CG7

SYNC. AAP.
VERT. OSC.

R -20I R-309
RANGE HEIGHT

CONTROL CONTROL

1. Remove the knobs from the rear of the cabinet.
2. Remove cabinet back by removing the 11 screws holding

it in place. NOTE: The quantity of eleven (11) includes
the 3 screws at the bottom.

3. Disconnect the leads from inside cabinet back to tuner.
4. Disconnect the yoke plug, anode lead, the ground lead

from high voltage can to the pix tube, the speaker leads,
and the tuner support shaft from the chassis.

5. There are four (4) (in late production 5 screws are used)
chassis mounting screws located underneath the cabinet.
Remove the screws and carefully remove the chassis
from the cabinet.

PIX TUBE REMOVAL AND REPLACEMENT
1. Place entire receiver face down on a cushioned surface.
2. Remove the chassis assembly (in accordance with the

instructions in paragraph "Chassis Removal") and lay
the chassis over to one side of the cabinet so as to
give access to the pix tube mounting assembly.

3. Remove the screw (marked "A" in illustration), washer,
screw terminal end of ground wire and nut holding pix
tube mounting ring in place.

4. Remove the pix tube mounting ring and move the 4
pix tube mounting brackets over to one side.

5. Carefully lift the pix tube out, making sure not to dis-
turb the gasket around the pix glass.

6. Install the new tube, and with a blunt instrument gently
position the gasket completely around the picture tube
until it fits snugly in place.

7. Position the tube mounting brackets over the four cor-
ners of the tube, slip the mounting ring around the four
brackets and replace the screw, washer, screw terminal
end of ground wire and nut removed in step #3.

8. WARNING-DO NOT TIGHTEN THE PIX TUBE MOUNT-
ING RING SCREW IN UNTIL YOU ARE SURE THAT
THE 4 PLASTIC INSULATORS ARE IN PLACE (between
the bracket and the frame).

6

HORI2 WAVE
FORM

,---4
;

C)) V -I0

R -3I6
VERTICAL
LINEARITY
CONTROL

V -9A t
V-98

6CG7
HORIZ. AFC HORIZ. WAVE FORM
HORIZ. OSC. TEST POINT

12DQ6-B
MOH II. OUTPUT L -40I

MOBIL. HOLD

C-414_ ...L-402
NOR II DRIVE

CONTROL

Fig. 1-Chassis Tube Layout and Trimmers

(Material on pages
67 through 70.)

Fig. 2-Picture Tube Removal
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MONTGOMERY WARD Models WG-4225A, WG-4325A, Service Information, Continued

DEFLECTION YOKE ADJUSTMENT-The deflection yoke
should be positioned as far forward on the neck of
the tube as the bell will allow. Then, if the lines of the
raster are not horizontal or squared with the picture
mask, rotate the deflection yoke until this condition
is obtained. Upon completion of this adjustment, tight-
en the clamp at the rear of the deflection yoke.

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT-
Turn the horizontal hold control clockwise. The picture
should be out of sync with a minimum of 5 or 6 bars slant-
ing downward to the left. Turn the control slowly counter-
clockwise. The number of diagonal bars will be gradually
reduced and when only 2 to 3 bars sloping downward to
the left are obtained, the picture will pull into sync upon
slight additional counter -clockwise rotation of the control.
Continue turning counter -clockwise at least one full turn
of the control until the picture pulls to the right. Turn the
control clockwise until the picture is centered and steady.
Momentarily remove the signal by switching off channel
and then back. The picture should remain in sync.

C

-D
4)
a -
E

-C
0)

:E
a

-C

0)

-0

a
a)
E

a)

0

a
E
a)

_c
vJ .4

0

O C
C u

_c
o  0c
VI ED

o
N

o 6.

C
..6C

-0
0

t.)

<

CASE,

MONOPOLE
ANT.

I T-200
ANT. COIL

TO ANT
TERMINALS

L-16
I -F TRAP

A.G.C.

ANT. 135V

IF UHF
EQUIPPED

HEATER

C-5
R -F PLATE

C-19
MIXER GRID

TO AGC rERM/NAL L-200
,...- ON R -P TUNER I -F INPUT

COUPLING COIL-====.2-1., CLarr-ii
C-202

TO /-F OUTPUT 270
0 41.25 MC 500V

R-201

MEG.
R-2001

22 MEG

rEaLocx

C 400 t:
0.22

40011

SWITCHSWITCH
mar OF
11011

I R-400
I 0.3 to

R-402
7.5

swFUSIBLEC 402
140 ME

RESISTOR

R -40I
46
ZOW

ve
BEMS

80.45VAC

C-401 I
470 I

15001

S

ISOLATED
ORACNASEI TS
AND C

TERMINAL
ON R.F TUNER R-203 R-204 C-206.. R-205 R-206 G207 R-207 C-208.

AMA - . 500V
56 .. 390 1 470 22K I K 150 470 '

soo V 500V
C-201 56 10K

C-204.1 C-2051 VC-200 R-202

T;304tiv
2.2 MEG.

5 oloKv .T.' L.g.T

L-18
I -F COIL

Fig. 7-Pix & Audio Markers

VIDEO

-0.7v

/30V

2 .0

V-3
3 DK6
1ST P1X I -F

IJOV
6

HEATER

I -F OUTPUT

I -F TEST POINT

R -F TEST POINT

OSC. ADJ.

T-201
1ST P1X I -F

I -F TRANS.

/32V V-4
3DK
2N0 PI.

zy
OV

*IJS V

C-300
56

A
135V

8 ""iie
SYNC. SEP.

3 95V

R-304
3.3

R-301 C-301 R-305
2206 .047 6.08

400 65V

R-300 oy R-322 R-302 s
2.2 MEG. I MEG. 47K OV

V.

16C
...I STK

I AM

*270V

gC7-11

32 V PP
GOO' LES

VERT. SWEEP AND SYNC.

60' PCP
60 CYCLES

0.50 P -P
60 CYCLES
-I.

SILICON L-400 32,1" A ,35
RECTIFIERS FILTER CHOKE - R-403

2.514
0 0400,0 0

+ 1C-420 ...C -403A

Isw

_T60 ME

+ + di + 
16 T ,32,5 M F.

300V

C-4048

500 V 0 V

V-74 1V-78 V-54 1V-58 V-2 VI
6CG7 8EB8 8005 30146 35146

VAC 74.75 VAC 06.75 VAC 38.75 VAC 5.6VAC 5.7.45 VAC
3BN6

5 4 5

I MIXER a 05C. R.F AMP
I 5CG8 2CY5

4.T VAC LI vAt
4 5 4 7 8

R -F TUNER FUSES NEATER
TERMINAL

4 5

1766

3 4 3 4

0405A 16 C-4058 114 C-IO2 B I

7500V T5001 1500V
6CG7 ' 190P4 12506-B

24./ VAC 30.4VAC J6. JVAC 49.J VAC
5

C-4071-
500 V
8 2 

C-4061 R-406
100 -r 22016

500 V .I.

49 3VAC
J 4

HORIZ. SWEEP AND POWER SUPPLY

NOTF-In UHF receivers the filament voltages In the tuner and above the tuner in the heater string will be slightly greater because of the filament voltages of the tuner tubes.
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MONTGOMERY WARD Models WG-4225A, WG-4325A, Schematic Diagram, Continued
OSCILLOSCOPE WAVEFORM PATTERNS

The waveforms shown on the schematic diagram are as observed on a Tektronix
type 524D wide band television oscilloscope with the receiver tuned to a reason-
ably strong signal and a normal picture. The voltages shown on each waveform
are the approximate peak to peak amplitudes. The frequency accompanying each
waveform indicates the repetition rate of the waveform not the sweep rate of the
oscilloscope. If the waveforms are observed on the oscilloscope with a poor high
frequency response, the corners of the pulses will tend to be more rounded than
those shown on the schematic diagram and the amplitude of any high frequency
pulse will tend to be less.

SCHEMATIC IS DIVIDED INTO FOUR SECTIONS
WITH EACH SECTION HAVING ITS OWN SERIES
OF REFERENCE NUMBERS.

ALL RESISTANCE VALUES IN OHMS AND WATT
UNLESS OTHERWISE SPECIFIED. 2
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MONTGOMERY WARD Models WG-4225A,

CENTERING ADJUSTMENT -If horizontal or vertical cen-
tering is required this should be done at 105V line (if pos-
sible) to obtain nominal setting. Adjust each ring in the
centering device until proper centering is determined. If

centering is not adjusted properly focus may be poor.

ADJUSTMENT OF RANGE CONTROL -Tune the receiver
to the strongest station in the area in which the
receiver will be used. While observing the picture
and listening to the sound, turn the control clockwise
until signs of overloading (buzz in sound washed-out
picture, sync instability) appear. Then turn the con-
trol a few degrees counter -clockwise from the point
at which overloading occurs. (The stronger the signal
input, the more counter -clockwise this setting will be.)
In areas where the strongest signal does not exceed
1000 MV the setting will usually be maximum clock-
wise. With the control set correctly, the AGC will
automatically adjust the bias on the R -F and I -F ampli-
fiers so that the best possible signal to noise ratio
(minimum snow) will be obtained for any signal input
to the receiver.

ALIGNMENT PROCEDURE

1. Connect sweep output to 2nd I -F grid (pin #1-V4),
oscilloscope to Test Point "A". Set output of sweeper
so that some output is indicated in oscilloscope. Ad-
just 2nd PIF transformer (T-202) primary (bottom)
and secondary (top) simultaneously for maximum
output and symmetry. Readjust sweeper output for
4.0V P -P on oscilloscope. Touch-up to give the wave-
form shown in figure 4.

42.4 MC

APPROX.80%

45.75 MC

PEAKS MUST BE
OF EQUAL HEIGHT

Fig. 4 -2nd Pix I -F Response

2. With approximately -3.0V bias on AGC line (Test
Point "B") connect sweeper to 1st I -F grid (Pin
#1-V3.) Reduce sweeper output to compensate for
additional gain of 1st stage (4.0V. P -P on oscillo-
scope). Adjust 1st I -F transformer prirriary (top) and
secondary (bottom) for maximum gain and symmetry
with 45.75 mc marker. (See Figure 5.)

42.4 MC

APPROX.70 %

43.5 MC 44.5 MC

45.75 MC

60%

43.5 MC AND 44.5 MC
MUST BE AT
SAME LEVEL

Fig. 5-Pix I -F Response From 1st Pix I -F Grid

WG-4325A, Alignment Information
3. Set channel selector to Channel 13. Connect

sweeper with very short leads through a 10 K mmf
disc ceramic capacitor to mixer grid (I -F test point -
see figure 7). Readjust sweep output for 4.0V P.R.
adjust 41.25 mc trap (bottom of 1-200) so that notch
is at marker, adjust mixer plate coil (L-18 primary)
and input grid coil (top of L-200) for maximum gain
and symmetry with 45.75 mc marker at 50%.
(Figure 6.)

42.4 MC

APPROX.50%

41.25 MC

43.5 MC 44.5 MC

45.75 MC

50%

43.5 MC AND 44.5 MC
MUST BE AT
SAME LEVEL

Fig. 6 -Overall Pix I -F Response Curve

In all positions, final touch up should be made with
4.0V. P -P amplitude on oscilloscope. Once a stage has
been adjusted, do not readjust with the sweeper
connected to another stage. For instance, after ad-
justing the output stage and moving the sweeper to
the 1st grid to adjust 1st I -F transformer, do not move
the slugs in the output stage, etc.

In general, the position, of the 45.75 mc marker should
be set with the primary and the symmetry adjusted
with the secondary. An approximate setting of the
input grid coil may be obtained by adjusting for
maximum amplitude of the 45.75 marker. This ampli-
fier cannot be adjusted for bandwidth. It must be
adjusted for maximum gain, symmetry and position
of 45.75 marker.

VIDEO

With 4.5 Mc unmodulated signal into grid of the video
amplifier tube (Test Point "A") and VTVM on picture tube
cathode, tune 4.5 Mc trap for minimum response. VTVM on
0-10 V AC scale. This adjustment can also be made while
observing a picture from a station. Tune trap for least
4.5 Mc beat (grainy appearance) in picture.

AUDIO

1. Tune in a TV station and reduce signal strength at
antenna terminals by use of an attenuator or similar
device until a "hiss" accompanies the sound.

2. Adjust sound take -off coil (1-100) quadrature coil (L-101)
and buzz control (R-100) for maximum undistorted sound
and minimum buzz.

3. If "hiss" disappears during step 2, further reduce signal
strength.
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Fig. 1-Chassis Tube Layout and Trimmers

V 12

17DE4
DAMPER

MODELS

WG-5221A-5221A
WG-5231A-5321A
WG-5327A-5331A

INSTRUCTIONS CHASSIS REMOVAL
1. Remove all the knobs from front of cabinet.
2. Remove cabinet back and disconnect the yoke plug, pix

tube socket, anode lead, beam aligner (if used) and
lead from high voltage can to pix tube mounting ring
screw.

3. Disconnect the speaker leads.
4. Disconnect the antenna leads from the tuner.
5. Four screws are used in mounting the chassis to the

cabinet. One screw is located at the front (near the
tuner), one screw at the rear, holding brace bracket
to the cabinet and the other two screws are accessible
through the holes in the perforated bottom panel.
Remove the four screws and carefully remove the
chassis from the cabinet.

PICTURE TUBE REMOVAL
AND REPLACEMENT

1. Remove the chassis etc. as outlined in "Instructions Chas-
sis Removal" above.

2. Place the cabinet face down on a cushioned and clean
surface so as not to scratch or mar the cabinet.

3. Remove the screw (marked "A" in illustration), washer,
screw terminal end of ground wire, spring and nut
holding pix tube mounting ring in place.

(Continued on page 72)

Fig. 2-Picture Tube Removal

(For alignment information see material
on WG-4225A, on page 70.)
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4. Remove the pix tube mounting ring and move the 4 pix
tube mounting brackets over to one side.

5. Carefully lift the pix tube out, making sure not to dis-
turb the gasket around the pix glass.
IMPORTANT -Unless absolutely necessary, do not re-
move the gasket from the pix glass. Use a 26A712 Pix
Glass and Gasket Assembly for replacement purposes.

6. Install the new tube, and with a blunt instrument gently
position the gasket completely around the picture tube
until it fits snugly in place.

7. Position the tube mounting brackets over the four corners
of the tube, slip the mounting ring around the four
brackets and replace the screw, washer, screw terminal
end of ground wire, spring and nut removed in step #3.

8. WARNING -DO NOT TIGHTEN THE PIX TUBE MOUNT-
ING RING SCREW IN UNTIL YOU ARE SURE THAT
THE 4 PLASTIC INSULATORS ARE IN PLACE (between
the bracket and the frame). If this precaution is not
observed, severe shock may result.

9. Stand the cabinet upright and reassemble into the cal,
inet all the items previously removed.

CONTROLS FRONT OF CHASSIS
VHF Channel Selector & UHF Switch
Fine Tuning
Off -On Volume R-104

Contrast R-213

Brightness R-217

Vertical Hold R-315

CONTROLS REAR OF CHASSIS
Horizontal Centering Centering
Vertical Centering Device

Vertical Linearity R-316

Height R-310

Buzz R-101

Horizontal Hold R-414

Horizontal Oscillator L-401

INTERLOCK

207 P -P

DEFLECTION YOKE ADJUSTMENT -The deflection yoke
should be positioned as far forward on the neck of
the tube as the bell will allow. Then, if the lines of the
raster are not horizontal or squared with the picture
mask, rotate the deflection yoke until this condition
is obtained. Upon completion of this adjustment, fight -
en the clamp at the rear of the deflection yoke.
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MONTGOMERY WARD Models WG-5221A, WG-5227A, etc., Schematic Diagram
OSCILLOSCOPE WAVEFORM PATTERNS

UND I -F AND AUDIb V-2 T-100
I2CA5 AuDIO OuTPuT- - - AUDIO OUTPUT SLOE TRANS

R-IO2 C101 C1051R106 10.106 -680 680 680 470 .01235..- -.500VT 500V 500V
R -I04 av

C -I03 I MEG.

15 VOLUME_
"° v CONTROL'

1C -102A
I K

w 500V

4.5 V

R-105
120

6
300

The waveforms shown on the schematic diagram are as observed on a Tektronix
type 524D wide band television oscilloscope with the receiver tuned to a reason-
ably strong signal and a normal picture. The voltages shown on each waveform
are the approximate peak to peak amplitudes. The frequency accompanying each
waveform indicates the repetition rate of the waveform not the sweep rate of the
oscilloscope. If the waveforms are observed on the oscilloscope with a poor high
frequency response, the corners of the pulses will tend to be more rounded than
those shown on the schematic diagram and the amplitude of any high frequency
pulse will tend to be less.

DC SOCKET VOLTAGES
All DC socket voltages shown on the schematic are measured with a high impedance
VTVM and under zero signal conditions.
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SERVICE SUGGESTIONS

HORIZONTAL DEFLECTION ONLY - If only horizontal
deflection is obtained as evidenced by a straight line
across the face of the picture tube, it can be caused by

the following:

1. V -7B or V-8 inoperative. Check socket voltages.

2. Vertical oscillator transformer defective.

3. Vertical output transformer open or shorted.

4. Yoke vertical coils open or shorted.

5. Vertical hold, height or linearity controls may be
defective.

POOR VERTICAL LINEARITY - If adjustment of the height
and linearity controls will not correct this condition, any
of the following may be the cause:

1. Check variable resistors R-310, R-315 and R-316.

2. Vertical output transformer defective.

3. V -7B or V-8 defective, check voltages.

4. Excess leakage or incorrect value of capacitors
C -306C, C-307, C-308, C-309, C-310 or open or
incorrect value of resistors R-312, R-313, R-314 and

R-318.

5. Low plate voltages. Check power supply.

6. Vertical deflection coils defective.

WRINKLES ON LEFT SIDE OF RASTER - This condition
can be caused by:

1. Defective yoke.

2. V-12 defective.

3. R-419 or C-417 defective.

SMALL RASTER - This condition can be caused by:

1. Low +B or line voltage. Check silicon rectifiers.

2. Insufficient output from V-10. Replace tube.

3. Insufficient output from V-7 and V-9. Replace tubes.

4. V-12 defective.

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND -
This condition can be caused by:

1. No signal on picture tube grid. Check V-5 tube and
associated circuits.

2. Bad contact to picture tube grid (lead to socket
broken).

SIGNAL APPEARS ON PICTURE TUBE GRID BUT IM-
POSSIBLE TO SYNCHRONIZE THE PICTURE VERTICALLY
AND HORIZONTALLY - A condition of this nature can
be caused by:

1. Defective V -7A.

2. If tubes are all right. Check voltages and associated
circuits.

POOR HORIZONTAL LINEARITY

1. Check or replace V-10 & V-12.

2. Check capacitor C-417 for defects.

3. Horizontal deflection coils defective.

TRAPEZOIDAL OR NONSYMMETRICAL RASTER

1. Defective yoke.

2. Wiring of yoke socket.

SIGNAL ON PICTURE TUBE GRID AND VERTICAL

SYNC ONLY

I. V-9 defective. Replace.

2. Improper setting of horizontal hold control.

3. Check V-9 socket voltages.

4. Capacitor C-303 defective.

PICTURE STABLE BUT WITH POOR RESOLUTION-If the
picture resolution is not up to standard, it may be caused

by any of the following:

1. Defective pix 1-F tubes V-3 & V-4.

2. Defective pix detector crystal. (CK-706A.)

3. V-5 Defective.

4. Defective picture tube

5. Open video peaking coil. Check all peaking coils

L-202, L-203, L-205 for continuity.

Note that L-203 & L-205 have shunting resistors.

6. Leakage in V-5 grid capacitors C-207 or C-212. If

the capacitors are not found to be defective, check

the following:
A. This trouble can also originate at the transmitter.

Check reception from another station.

B. Check all potentials in video circuits.

C. Check picture tube grid circuit for poor or dirty

contact.

D. Check and realign, if necessary, the picture I -F

and R -F circuits.

7. Incorrect setting of fine tuning control.

BUZZ IN SOUND

1. Check buzz control setting.

2. Check sound I -F alignment.

3. V-1 defective.

BENDING OR S-ING

1. Check capacitors C -404A & C -404B.

2. V-9 or V-10 tubes defective.

3. Check V-5 & V -7A tubes.

PICTURE NORMAL - NO SOUND OR WEAK OR
DISTORTED SOUND

1. Check sound I -F alignment.

2. Check V-1 & V-2 tubes and associated circuits.
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MOTOROLA
CHASSIS

STS -570 & ST -570

MODELS

(SEE CHART)

Exact material for these sets is on pages
75 through 78. Alignment and much of
service data are similar to such material
for TS -436 group beginning on page 79.

SERVICING CHASSIS IN CABINET
By removing the back and bottom covers, the chassis is

completely exposed (see Figure 2 ). Nine (9) screws secure
the bottom panel to the cabinet. Voltages and waveforms
can be taken and all chassis components are accessible.

REMOVING CABINET WRAPAROUND
When removal of the cabinet wraparound is necessary,

the bottom cover should be in place.

FIGURE 2.

Remove the two (2) hex head screws that secure the ill -
side channels to the bezel. There is one (1) screw on each
side (see Figure 3 ). Next, remove three (3) decorative
Phillips head screws from each side of the cabinet wrap-
around. (When removing screws, avoid twisting the wrap-
around, since this may cause the screws to bind, making
removal and reassembly difficult.; Disconnect the speaker
leads and separate the wraparound from the bezel by pulling
the wraparound away from the bezel.

WRAPAROUND DISASSEMBLY

The side -panels are held to the top -panel by five (5)
screws in each inside corner channel. These screws
tighten into the outside corner channels which match the
cabinet color.

PICTURE TUBE REPLACEMENT

Use extreme care in handling the picture tube, as rough
handling may cause it to implode due to atmospheric pres-
sure. Do not nick or scratch glass or subject it to any un-
due pressure in removal or installation. Use goggles and
heavy gloves for protection.

Remove the cabinet wraparound as described previously.
Remove the three (3) screws that secure the bezel to the
bottom cover, but do not remove the bottom cover. Swing
the bezel away from the picture tube.

MODEL CHART
Model Chassis VHF Tuner UHF Tuner
TABLE MODELS
23T4BR
YZ3T4BR
23T4BRA*
Y23T4BRA*
23T5B
Y23T5B
23T5BA*
Y23T5BA*
23T5BW
Y23T5BW
23T5BWA*
Y23T5BWA*
23T5CW
Y23T5CW
23T5CWA*
Y23T5CWA*
23T5M
Y23T5M
23T5MA*
Y23T5MA*
23T5W
Y23T5W
23T5WA5

STS -570 TT -300**
STS -570Y TT -305Y RTT-601
STS -570 TT -300**
STS -570Y TT -305Y RTT-601
TS -570 TT -305**
TS -570Y TT -305Y RTT-601
TS -570 TT -305**
TS -570Y TT -305Y RTT-601
TS -570 TT -3055*
TS -570Y TT -305Y RTT-601
TS -570 TT -305**
TS -570Y TT -305Y RTT-601
TS -570 TT -305**
TS -570Y TT -305Y RTT-601
TS -570 TT -305**
TS -570Y TT -305Y RTT-601
TS -570 TT -305**
TS -570Y TT -305Y RTT-601
TS -570 TT -3055*
TS -570Y TT -305Y RTT-601
TS -570 TT -305**
TS -570Y TT -305Y RTT-601
TS -570 TT -3055*

Y23T5WA* TS -570Y TT -305Y RTT-601
*A 23YP4 picture tube with a bonded safety glass is used

in these models. All other models incorporate a picture
tube which requires a separate safety glass.
**VHF tuners VTT-300 and VTT-305 may have been used

in place of the TT -300 and TT -305 tuners.

NOISE GATE CONTROL
To adjust, tune in a channel for best picture and sound.

Turn the noise gate control counterclockwise (when viewed
from rear of receiver) until the picture becomes unstable
(rolls down or slips, etc.). Then turn control clockwise un-
til the picture returns to normal. Check all channels; if
any are unstable, continue turning control clockwise until the
picture is normal on all channels.

FINE TUNING ADJUSTMENTS
If the fine tuning control is out of range, individual mas-

ter oscillator adjustments are provided for each channel.
Remove channel selector and fine tuning knobs (some

models have a pilot lamp window mask which must also be
removed). Center the fine tuning control, set tuner to the
highest numbered available channel, and with an insulated
screwdriver, adjust the individual channel screw for best
picture and sound. Adjust all other available channels in
desending order. Only a slight adjustment should be
necessary to bring in each channel.

PRODUCTION CHANGES

Chassis
Coding Change

570A-03

570A-04

570A-05

570A-06

TO INCREASE AUDIO OUTPUT: C312
(.0015 mf) re -located from chassis to con-
trol bracket; C313 (.0033 mf) changed to
.0015 mf; C313 and tone control (R310B)
re -wired, See Schematic Diagram for wir-
ing change.
NOTE: The wiring change affects chassis
with a tone control only.

DESIGN CHANGE: C121 (560 mmOchanged
to .001 mf; L107 (390 ph) changed to 200
ph; L110 (240 ph) changed to 270ph; L111
(500 ph) changed to 240 ph; L201 (100ph)
removed; L112 (900 ph) added in series with
R123; R128 (1K) added in series with L107
to ground; R111 (3.9K) changed to 1.8K.
See Schematic Diagram for wiring changes.

TO REDUCE AUDIO REGENERATION:Jum-
per lead between pins 1 & 3 of Audio Out-
put tube (V10) removed and suppressor
grid (pin 3) connected to chassis ground.

TO REDUCE HIGH FREQUENCY NOISE
WHEN CHANGING CHANNELS: C314(.001)
changed to .0027 mf.
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MOTOROLA TELEVISION CHASSIS TS & STS -570A-00 THRU A-06

NOTES:

VOLTAGE MEASUREMENTS

1. TAKEN FROM POINT INDICATED TO CHASSIS WITH A VTVM.310%.
2. LINE VOLTAGE MAINTAINED AT 120V AC.

3. VOLTAGES INDICATED BY AN ASTERISK WILL VARY WITH ASSOCIATED
CONTROL SETTINGS.

4. TAKEN WITH CONTRAST CONTROL AT MINIMUM AND ALL OTHER
CONTROLS IN NORMAL OPERATING POSITION WITH NO SIGNAL INPUT.

5. TUNER ON CHANNEL 13 OR CHANNEL OF LEAST NOISE WITH
ANTENNA TERMINALS SHORTED.

CAPACITORS: UNLESS OTHERWISE SPECIFIED, VALUES
LESS THAN ONE IN MF; ALL OTHERS IN MMF.
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MOTOROLA
CHASSIS DESCRIPTION

TS -436 Golden M chassis is a horizontally mounted type
containing 16 tubes plus a 19XP4 picture tube, germanium
video detector crystal, miniature dual selenium plug-in
type horizontal phase detector and transformer -type power
supply with the Tube Sentry system.

QTS-436 version does not have theTube Sentry system or
pilot lamps for illuminating the channel numbers, otherwise
it is electrically identical to the TS -436.

RTS-436 version uses a turret type VHF tuner which
requires different value B+ dropping resistors for the tuner,
otherwise it is electrically identical to the TS -436.

STS -436 version does not have pilot lamps for illumin-
ating the channel numbers, otherwise it is identical to the
TS -436.

WTS-436 version contains an automatic tuner assembly
and function switch, otherwise it is electrically identical to
the RTS-436.

Chassis with a "Y" suffix contain a UHF, single conver-
sion type tuner (STT-601) which uses an additional tube and
a B+ dropping resistor for the UHF tuner.

PIN CUSHION CORRECTOR MAGNETS

The pin cushion corrector magnets found on all four
sides of the deflection yoke are used to straighten the sides
of the raster in both the horizontal and vertical planes.
These magnets are provided aspart of the yoke and are glued
into place. No adjustment is required.

DEFLECTION YOKE ADJUSTMENT

If the deflection yoke is not correctly positioned, the
picture will be tilted. If the deflection yoke is not tight
against the flare of the picture tube, the picture may have
raster distortions or neck shadow.

To adjust the yoke, loosenthe yoke retainer clamp screw,
position the yoke as far forward as possible, and rotate until
picture is straight. When satisfactory, tighten yoke retainer
clamp screw.

PICTURE CENTERING

Position the centering device arms together (minimum
field strength) and so they lie in a horizontal plane. Then
simultaneously separate the arms of the device to center the
picture vertically. Best adjustment is usually with minimum
field strength. Adjust horizontal centering by rotating the
magnetic centering device as a unit.

FINE TUNING ADJUSTMENTS

Switch Type Tuners
If the fine tuning control is out of range, individual mas-

ter oscillator adjustments are provided for each channel.

Remove channel selector and fine tuning knobs (some
models have a pilot lamp window mask which must also he
removed). Center the fine tuning control, set tuner to the
highest numbered available channel, and with an insulated
screwdriver, adjust the individual channel screw for best
picture and sound. Adjust all other available channels in
desending order. Only a slight adjustment should be
necessary to bring in each channel.

Turret Type Tuners
Remove channel selector, fine tuning knobs and pilot

lamp window mask or fine tune knob at rear of receiver on
automatic tuning models to expose adjustment hole in tuner.
Center the fine tuning control mechanically and adjust osc-
illator core for best picture and sound. Use adjustment
tool with bit size width of .09" or less to avoid ruining
threads in strip coil forms.

CHASSIS

TS,QTS,RTS,STS & WTS-436

MODELS
(See Model Breakdown Chart)

MODEL BREAKDOWN CHART

Model Chassis
VHF

Tuner
UHF

Tuner

19T5CH STS -436 TT -300 -
Yl9T5CH STS -436Y TT -305Y STT-601
19T5CHD* STS -436 TT -300 -
Y19T5CHD* STS -436Y TT -305Y STT-601
19T7-1 TS -436 TT -305 -
Yl9T7-1 TS -436Y TT -305Y STT-601
19T7 -1D TS -436 TT -305 -
Yl9T7-1D TS -436Y TT -305Y STT-601
19T7-2 TS -436 TT -305 -
Yl9T7-2 TS -436Y TT -305Y STT-601
19T7-ZD TS -436 TT -305 -
Y19T7-2D TS -436Y TT -305Y STT-601
19T7-3 TS -436 TT -305 -

Y19T7-3 TS -436Y TT -305Y STT-601
19T7 -3A RTS-436 TT -306** -
19T7-4 TS -436 TT -305 -

Y19T7-4 TS -436Y TT -305Y STT-601
19T7 -4A RTS-436 BTT-306** -

Al9T8-1*** WTS-436 BTT-302** -

Al9T8-1A*** WTS-436 BTT-302** -

Al9T8-1D*** WTS-436 BTT-302** -

Al9T8-2*** WTS-436 BTT-30255 -

Al9T8-2A*** WTS-436 BTT-302** _

Al9T8-2D*** WTS-436 BTT-30255 _

Al9T8-3*** WTS-436 BTT-302** _

Al9T8-3A.555 WTS-436 BTT-302** _

Al9T8-4*** WTS-436 BTT-302** _

Al9T8-4A*** WTS-436 BTT-302** _

Al9T8CH*** WTS-436 BTT-302** _

Al9T8-CHA*** WTS-436 BTT-302.** _

19T11CH* QTS-436 TT -300 _

Y19T 11CH* QTS-436Y TT -305Y STT-601
19T11CHA* QTS-436 TT -300 _

Yl9T11CHA* QTS-436Y TT -305Y STT-601
19T11WD QTS-436 TT -300 -
19T12-1* STS -436 TT -300 _

Yl9T12-15 STS -436Y TT -305Y STT-601
19T12 -1A5 STS -436 TT -300 _

Yl9T12-1A* STS -436Y TT -305Y STT-601
19T12-2* STS -436 TT -300 _

Yl9T12-2* STS -436Y TT -305Y STT-601
19T12 -2A5 STS -436 TT -300 -

Y19T12-2A* STS -436Y TT -305Y STT-601
19T13-1* TS -436 TT -305 _

Yl9T13-15 TS -436Y TT -305Y STT-601
19T13 -1A5 TS -436 TT -305 _

Yl9T13-1A* TS -436Y TT -305Y STT-601
19T13-2* TS -436 TT -305 -

Yl9T13-25 TS -436Y TT -305Y STT-601
19T13 -2A5 TS -436 TT -305 _

Yl9T13-2A5 TS -436Y TT -305Y STT-601
19T14CW TS -436 TT -305 _

Yl9T14CW TS -436Y TT -305Y STT-601
I9T14CWA TS -436 TT -305 -
Y19T14CWA TS -436Y TT -305Y STT-601
19T14CWD RTS-436 TT -306** -

19T14CWF RTS-436 TT -306** -
19T14W TS -436 TT -305 -

Yl9T14W TS -436Y TT -305Y STT-601
19T14WA TS -436 TT -305 -
Y19T14WA TS -436Y TT -305Y STT-601
19T14WD RTS-436 TT -306** _

19T14WF RTS-436 TT -306** -

*A carrying handle is incorporated in these models.

**UHF adaptor kit, TK-I26, will convert these turret type
tuners for UHF reception.
***Automatic tuning models using the TR- 10 remote control

receiver.

(Continued on pages 80 through 88)
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MOTOROLA CHASSIS TS, QTS, RTS, STS & WTS-436A-00 THRU A-03

NOTES:

VOLTAGE MEASUREMENTS

I. TAKEN FROM POINT INDICATED TO CHASSIS WITH A VTVM.±10%.
2. LINE VOLTAGE MAINTAINED AT 120V AC.

3. VOLTAGES INDICATED BY AN ASTERISK WILL VARY WITH ASSOCIATED

CONTROL SETTINGS.
4. TAKEN WITH CONTRAST CONTROL AT MINIMUM AND ALL OTHER

CONTROLS IN NORMAL OPERATING POSITION WITH NO SIGNAL INPUT.

5. TUNER ON CHANNEL 13 OR CHANNEL OF LEAST NOISE WITH

ANTENNA TERMINALS SHORTED.
CAPACITORS: UNLESS OTHERWISE SPECIFIED, VALUES
LESS THAN ONE IN MF; ALL OTHERS IN MMF.

** INDICATES SPECIAL CAPACITOR,
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MOTOROLA Chassis
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.48C656370,01 MODELS ONLY IL;11,11.1 TU

68L816HL8
VERT OSC

8 AZOV
3

(661(6'
AUDIO

Defy
3GS

1ST &I

HORIZONTAL OSCILLATOR ADJUSTMENT

VERT
LIR

3DT6

T
AUDIO

E

TUBE
CENTERING

DEVICE

r.KEYiNG POSITION
*.MOTOROLA PART NO.
A.197 IF SCREEN TEST POINT

BLEI/6H
INORI2 OSC

L

2tiD
8t"

CLIPPER A3
11 V3RECTs

LIGHT
LEAD

HEAV
LEAD

H ORIZ PHASE DET
* 41106511131A0t

NOISE
GATE 1

FOCUS ADJUSTMENT
LEAD FROM PIN 4 OF PICTURE TUBE SOCKET MUST CONNECT TO ONE OF THREE TAPS OF

FOCUS ADJUST STRIP. CONNECT TO TAP GIVING BEST FOCUS.

LOCATIONS

TUBE SENTRY THERNiSTER
PWR TRANS PRI)

2104 COLD NOT IN 073-436
,rJ-\

I

5 AMP LINE FUSE

A I
1.45674261

4IANPER

DO6B

HORIZ E6 COPPER WIRE
FIL FUSE /

(UNDER CHASSIS)

VERT
SIZE

5/10 AMP B+ FUSE AC
SLO- BLO LC TYPE INTERLOCK*656751754

FIGURE I. TUBE LOCATION, FUSE GUIDE AND FOCUS INFORMATION

No special adjustment is required for the horizontal
oscillator ccil as the coil is also used as the horizontal hold
control. Merely adjust for most stable horizontal sync.

FOCUSING ADJUSTMENTS
To provide for differences in picture tube gun structures,

a focus adjustment is provided by three lugs located on the
chassis to the left of the high voltage cage. They provide a
ground potential point, a B -I- voltage point and a bootstrap
voltage point. Connect the blue lead from the picture tube
socket to the lug which provides the best overall focus, cen-
ter to edge of screen.

UHF TUNER
MOUNTING -
SCREW

UHF TUNER

STT-601

2.7K 1W El+
DROPPING
RESISTOR
FOR UHF
TUNER Ei+

VHF TUNER
(SEE MODEL
CHART)

T601

VERT

OUTPUT
TRANS

E101
VI DEO DET
CRYSTAL

INSIDE CAN

U

R6I2
VERT LIN

R609
VERT
SIZE

NOISE GATE CONTROL

The noise gate control is located at the rear of the re-
ceiver and is used to adjust the receiver for best noise pro-
tection under different signal strength conditions.

To adjust, tune in a channel for best picture and sound.
Turn the noise gate control counterclockwise (when viewed
from rear of receiver) until the picture becomes unstable
(rolls down or slips, etc.). Then turn control clockwise un-
til the picture returns to normal. Check all channels; if
any are unstable, continue turning control clockwise until the
picture is normal on all channels.

R124
NOISE GATE

FIGURE 2. REAR VIEW OF MANUAL TUNING MODELS

FOCUS ESUi M515
ADJUST HORIZ HORIZ
STRIP PHASE DET SIZE

(501
HORIZ OSC & HOLD

C
INTERLOCK

BRACE
MOUNTING
SCREWS (21

PINCUSHION
CORRECTOR
MAGNETS (4)

MAGNETIC
CENTERING

DEVICE

YOKE CLAMP
SCREW

E801

LINE FUSE
5 AMP

YOKE PLUG

E804

(3+ FUSE
.5 AMP
SLO-BLO

TUBE SENTRY
IHERMISTOR

IS BEHIND
PWR TRANS
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MOTOROLA Chassis TS -436, etc. , Alignment Information, Continued
VIDEO IF & MIXER ALIGNMENT

Pre -Alignment Steps

1. Maintain line voltage at 120 with variac.

2. Remove the deflection yoke plug to eliminate RF inter-
ference radiation.

3. Disable local oscillator. On tuners BTT302 and TT306
(turret type), set tuner between stations. On tuners TT300
and TT305 (switch type), short out pins 8 & 9 of mix-osc
tube with a fine piece of bare wire or short pin 9 to tube
shield with a fine piece of wire.

4. Apply the negative lead of a 6.0 volt bias supply to IF
AGC (jct of R121, C119 & R101) and the positive lead to
chassis ground.

5. Connect a 1500 ohm 60W voltage normalizing resistor
from B4- +to chassis.

6. Set the contrast control at minimum (extreme counter-
clockwise position).

VIDEO IF & MIXER ALIGNMENT PROCEDURE

7. Short across tuner input terminals.

8. Maintain 2 to 5 volts peak -to -peak at the grid of Video
Amp, except when specific values are given in the procedure
chart.

9. Refer to Video IF and Sound Alignment Detail for com-
ponent and test point locations (Figure 10)

10. All coil slug tuning positions, in relationto chassis, are
given in the procedure chart and in the separate detail of
Figure 9.

LIMB

LIMA ur

LIMA 41.25 TRAP
31021 GRID COIL

1101

/975 TRAP 1ST & AD IF TRANS 1.103A SHELF COIL

1101 & TICI2 11038 4725 TRAP

FIGURE 9. COIL CORE POSITIONS

STEP SWEEP GEN. & MARKER INDICATOR ADJUST ADJ. FOR AND/OR REMARKS

1. To grid of 3rd IF thru .001 Scope to grid of Both cores of Equal peaks & marker placement as
mf cap. Set sweep to approx. Video Amp thru 3rd IF trans shown in curve #1.
44 Mc markers as required. 47K ohm resis-

tor.
(T103)

2. To mixer T.P. thru .001
cap. on tuners T 300 & TT -

Same as step #1.

305. To grid of mixer tube
(pin 9 of V2) thru .001 cap, on
tuners BTT302 & TT306.
Connect to grid lead thru
hole provided, adjacent to pin a) 47.25 Mc a) Minimum response (tune core at9 of V2. trap (L103B)

b) 41.25 Mc
trap (L102A)

end of coil away from chassis). See
curve #2.
b) Minimum response (tune core at
end of coil toward chassis). See curve
#2. 39.75 Mc trap (L101) core is
turned fully into coil, toward chassis,
at a trap freq. of 36 Mc or lower. Thi
trap is set at 39.75 Mc only when uppe
adjacent video interference is present

3. Same as step #2 except out- To output of a) Converter Converter plate trans & 1st IF gridput set for 1 v.p.p. diode det. con- plate trans. coil to obtain curve #3. The plate Iran
nected to plate T1 on tuner affects the center peak & the grid coil
of 1st IF plate b) 1st IF grid affects the two outside peaks.
(See Fig. 10
for detail of
diode detector.)

coil (L102B) If suck -out appears in the converter
band pass, detune 1st IF trans T101 by
turning core into coil.
As part of alignment, adjust L101 for
max at 38.25Mc, (this coil is adjusted'
39.75Mc only when adjacent video intei
ference is present.*

4. Same as step #2, output set Scope to grid of 1st IF trans Proper 42.25Mc marker placement; tu:for 3 v.p.p. Video Amp thru (T101) core at end of coil toward chassis.
47K ohm resistor- 2nd IF trans Proper 45.75Mc marker placement.

(T102) Tune core at end of coil toward chassis
See curve #4.

5. Same as step #4 Same as step #4 If tilt occurs, readjust mixer plate trar
Ti on tuner to compensate for tilt in
response curve and if necessary, re-
adjust 1st & 2nd IF coils (T101 & T102
for proper response curve shOwn in
curve #4.

r

re

*The 39.75Mc trap(L101B) is factory adjusted to 36Mc and is not tuned to 39.75Mc unless adjacent video inter-ference is present. Adjust trap by tuning core away from chassis, until adjacent video interference is visuallyno longer present on CRT.

3RD IF TRANS
1103

4.5 MC TRAP ADJUSTMENT (L108A)

1. Carefully tune receiver to local station and advance con-
trast control.

2. Adjust local oscillator (with fine tuning control) to bring
4.5 Mc interference strongly into the picture.

3. Adjust sound trap (L108A) to find the two points of
adjustment at which the sound beat is just noticeable on the
picture tube screen. Rotate the core toward center of the
two points. Use minimum amount of inductance (core out of
coil) that will result in no apparent beat interference.
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MOTOROLA Chassis TS -436, etc., Alignment Information, Continued

SWEEP & MARKER
GENERATOR

MIX
T. P.

MIX-OSCV2

OD
OD

O

El

TUNER TT300 & 11305

1101 TRAP WHEN
TUNED TO 39.75MC

T1
MIXER
TRANS

NOT ON
T1300

MIXER
T. P

ACCESS TO GRI D
LEAD IPIN 9 OF
MIXER -O SCI

TUNER

& 71306
1311302

1VPP

38.25MC
±.25MC

41.25
MC

42.25MC
MARKER
RANGE

STEP 3
CURVE.

001 to
005MF

VI
6FY5

RF AMP

V2
6CGBA

MIX -OS

DIODE DETECTOR

L IUSE IN STEP 3)

c?,

sv-

9

T1
MIXER
TRANS

STEP 3
TUNE CORE
AT END OF
COIL AWAY

FROM CHASSIS

45.75MC
MARKER
RANGE 70%

-4-
30%

t 0C
,.L102B TUNE CORE AT °-

AWAY FROM CHASSIS

TO GRID
IPIN I)

3RD IF

TO GRID
IPIN

1102
2ND IF
TRANS

3BZ6
2ND IF

TIOI
1ST IF
TRANS

L102B 3BZ6A
GRID COIL 1ST IF

CORE)

3VPP
I 41.25MC

40%

6GK6
VIDEO
AMP

C.0

20%
MAX
DIP

39.75 MC TRAP
WHEN TUNEIFIll MC

445.75MC
15% ± 5%

STEP 1
f

CURVE

LIMA
71.5MC TRAP
BOT CORE)

VERT OSC & 4

11088
AUDIO IF gt.

AUDIO TAKE -OFF ESQ
TOP CORE)

GSE03^
cic

%V)

1101

L103A TRAP75MC

giTtoW 11038

(S)39.

LIO2A
47.25MC TRAP

4I.25MC I8OTCOREI

TRAP
ROP CORE)

io? CORE Al

02,"
WO"

46,

41.25

42.25MC

50%

3DT6
AUDIO

DOT

6GK6
AUDIO

OUTPUT

STEP 4

3G5 36t

AGC & 1ST
CLIPPER'

IPIN 3)
OIL

rft4R

6EZ516EY6

VERT

OUTPUT

4M7.2 C5

45.75A:IC1

-T3VPP
70%

STEP 4
CURVE 4

L301

QUADRATURE

COIL
j

R121

STEP 2
CURVE 2

TUNE BOT CORE AT END OF COIL AWAY FROM CHASSIS

FIGURE 10. VIDEO IF & SOUND ALIGNMENT DETAIL

SOUND ALIGNMENT (Station Signal Method)

47.25
MC

AGC
LINE

-.6V BIAS
SUPPLY

coils. Actually, the signal should be well down into the noise
level for proper tuning action.

The sound system used in this receiver consists of an
audio IF amplifier stage, a guadrature grid detector, and an Preliminary Steps
output stage. Since this type of sound system is extremely
sensitive, relatively small input signal voltage will cause 1. Tune in a strong TV station.
grid current to flow in both the IF amplifier and the detector
stages. Grid current through the tuned coils will load them 2. Adjust all controls for normal picture and sound.
down making the adjustment extremely broad and alignment
impossible. For this reason, it is necessary to use a very 3. Refer to Video IF & Mixer Alignment Detail for coil and
weak signal when aligning the driver and the detector input test point locations (Figure 10 ).

SOUND ALIGNMENT PROCEDURE

STEP STATION INDICATOR ADJUST REMARKS

2.

3.

4.

Strong signal

Weak signal

VTVM to jct of R307
(560K) & C311 (.01)
located under L301 un-
der chassis (See Fig.
21 ).
NOTE: In some mo-
dels R307.& C311 are
mounted inside the
quadrature coil can.
Connect VTVM to ex-
posed terminal of
quadrature coil. See
Fig. 20 for location.

Listening test

L301 (quad. coil)

T301 (inter -
stage coil)

L108B (take off
coil)

Max deflection (coarse adj.) of two possible
max turning points, use that giving the lar-
gest voltage reading.*

Max sound with minimum distortion (fine
adj.)

Max sound with minimum distortion (main-
tain hiss level).**

Max sound with minimum distortion.

If sound is not clear at this point, repeat the above procedure as necessary.

*The purpose of the top pre-set core is to enable the adjustable core to make the tuning range required whilere-
ducing the physical length. If the pre-set core should be misadjusted by previous service work, merely re -set near
top end of coil and tune for maximum.

**The signal must be weakened considerably either by disconnecting one side of the antenna lead, or connecting
low value resistors across the antenna terminals until a pronounced hiss appears in the sound. The hiss level mud
be maintained for proper alignment.
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MOTOROLA Chassis TS -436, QTS-, RTS-, STS-, WTS-436, Changes, Continued

PRODUCTION CHANGES

CHASSIS PRODUCTION CHANGES

Chassis
Coding Change

436A-01

436A-02

436-02-1

436A-03

436B-00

436B-01

436B-02

TO IMPROVE HIGH FREQUENCY AUDIO
RESPONSE: C314 (.005 mf) changed to
.001 mf, 2000V.

TO REMOVE HORIZONTAL AND VERTI-
CAL PULSES FROM AUDIO: R309 (1 meg,
1 W) changed to 1/2 W resistor; R314 (1
meg, 1/2W) added in series with R309 to
terminal #3 of T501; C315 (.01 mf) added
between the junction of R309 and R314 and
chassis ground.

TO INCREASE HIGH VOLTAGE: C514
(91 mmf) removed.
TO REDUCE VERTICAL BUZZ IN AUDIO:
T601 (vertical output trans) relocated from
underside of the tuner support bracket to
the top of the bracket. Two (21 rectangular
washers (4A65734A01) are used between
the screw heads and the transformer
mounting flanges when repositioned to top
of bracket. Use original screws and
mounting holes.

TO ATTAIN MAXIMUM EFFICIENCY IN
THE TUNER OSCILLATOR STAGE: R804
(12K, 3W) changed to 10K, 3W.

TO IMPROVE VERTICAL LINEARITY:
C605 (.02 n -if) changed to .03 mf; R614
(470K) changed to 1 meg.
NOTE: See Vertical Stability Change un-
der 436B-00 for additional information.

TO FUSE TUNER MOTOR: Relocate one
end of gray lead wired between tuner mo-
tor and AC interlock receptacle to the
junction of fuse (E801) and thermistor
(R802).

TO FACILITATE IF PHASING: 3rd IF
trans T103 (1V65811A52) changed to
1V65816A97.

TO INCREASE AUDIO SENSITIVITY: Au-
dio IF interstage trans T301 (24065949,401)
replaced with 24D65949A02; Audio take-
off & 4.5Mc trap coils L108 (24D65950A01)
replaced with 24D65950A02; C311 (.01 mf)
and R307 (560K) are now mounted on the
Quadrature coil base (L301) inside the can;
resonant coils L104 and L105 (8.5 micro -
henries) changed to 8.8 microhenries; R3(11
(820K) changed to 100K; R302 (8.2K) chan-
ged to 22K; C302 (10 mmf) changed to 6.8
mmf; C303 (5.6 mmf) changed to 47 mmf.

TO IMPROVE VERTICAL SYNC STABI-
LITY AND LINEARITY: C602 (.0047 mf)
changed to .006 mf; C605 (.02 mf) changed
to .03 mf; R614 (470K) changed to 1 meg;
R617 (220K) added in series with the
Vertical Hold control (R602) to ground in
place of the jumper lead.

TO REMOVE AC POWER FROM TUNER
MOTOR WHEN THE RECEIVER IS TURN-
ED OFF REMOTELY: The automatic por-
tion of the receiver was rewired so that
the power applied to the tuner motor (E57)
is now in series with the Remote On -Off
Switch (E51A).

DESIGN CHANGE: C801 (100-80-10 mf/
400V, 10 mf/200V) changed to 100-80-
10-10 mf/400V; section C801D (10 mf,
400V) relocated to the cathode of V7A
(3BU8); C121 (10 mf, 400V) removed;

Chassis
Coding Change

436B-03

436B-04

TO R120

11
8++

E401

56K

FIGURE

R617

C125 (5 mf, 300V) added betweenthe junc-
tion of R116, R117 and R118 and chassis
ground; R117 (39K, 2W), R118 (47K, 1W)
and R126 (3.3K, 2W) physically re -located.
See TS -436 B-00 component locationphoto
Fig. 20 
DESIGN CHANGE: E401 (sync rescap)
changed to a type which incorporates
more components; R402 (1 meg) and
R403 (56K) removed.
NOTE: The new rescap incorporates
R402 and R403 plus two other compo-
nents which were not in the chassis
previously. For new sync circuit dia-
gram see Figure 18.
TO REDUCE AUDIO DROP -OUT DUE TO
MOISTURE AFFECTING AUDIO COILS IN
HIGH HUMIDITY AREAS: Audio IF inter -
stage trans T301 (24D65949A02) replaced
with 1V66241A48, which includes C306,
C307, shield and leads; Quadrature coil
L301 (24065948A01) replaced with
1V66099A99 which includes C310, C311,
R307, R308, shield and leads; R311 (82K)
changed to 270K.
NOTE: The new coils are dipped in
candywax. Individual components should
not be replaced on these coils in high
humidity areas.

V78
1/2 IBIS OR 3GSB
1ST CLIPPER

8

60,9

VOLTAGES ON
PINS 1,2 lit 7)

VILA
1/2 68L8

01 2ND CLIPPER

TO PIN RI OF
WA (AGO

HORIZONTAL
SYNC TO CENTER

TAP OF E501

TO

DECOUPLED BOOT

VERTICAL SYNC
TO VERTICAL

NTEGRATOR CIRCUIT

18. SYNC CIRCUIT FOR CHASSIS 8-02 AND LATER

R307 & C311
LOCATED INSIDE OF
QUADRATURE COIL
CAN

TEST POINT FOR
AUDIO ALIGNMENT

R118

R117

C12.
le

'

85 FIGURE 20. LOCATION OF RELOCATED & ADDED
COMPONENTS IN CHASSIS CODED B-00 & LATER
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MOTOROLA CHASSIS TS, QTS, RTS, STS & WTS-436B-00 THRU B-04

NOTES:

VOLTAGE MEASUREMENTS

1. TAKEN FROM POINT INDICATED TO CHASSIS WITH A VTVM.±10%.
2. LINE VOLTAGE MAINTAINED AT 120V AC.

3. VOLTAGES INDICATED BY AN ASTERISK WILL VARY WITH ASSOCIATED

CONTROL SETTINGS.
4. TAKEN WITH CONTRAST CONTROL AT MINIMUM AND ALL OTHER

CONTROLS IN NORMAL OPERATING POSITION WITH NO SIGNAL INPUT.
5. TUNER ON CHANNEL 13 OR CHANNEL OF LEAST NOISE WITH

ANTENNA TERMINALS SHORTED,
CAPACITORS: UNLESS OTHERWISE SPECIFIED, VALUES
LESS THAN ONE IN MF; ALL OTHERS IN MMF.

8* INDICATES SPEC IAL CAPAC I TOR.

1501 CONN

MAT ION

* *
C

N7

TO TERM©

ON TUNER

11028
1ST IF GRID

G_1031 470

0- I
:El" k -"-,o 'cllit :2 Emig-,

:3 ev. - ,,.,, A
..; . - ,... -1-.

T-,
:,-,

8

A

470K a.

8

V713

1/2 3BU8 OR 3GS8

1ST CLIPPER C4011/_.02
206V 41 1C---

8

1

(SEE V7A FOR
VOLTAGES ON
PINS 1,24, 7)

(SEE PRODUCTION CHANGE 8-03
FOR SYNC CIRCUIT IN CHASSIS
CODED 8-03 & LATER)

120V

60%

SYNC

AC
INTERLOCK

D

B..

R802NOT IN
QT8436 2lon

COLDCHASSIS

E802
ON -OFF SW
ON VOL CONT 1

(2)

V3
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1ST IF

C107

,001
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2ND CLIPPER

BOOT 460V
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B
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!IL
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35V7
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VIDEO
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Iv 2 R508 15K
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10039
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1
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275v RED7-=YEL

KZ% +
2515
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1103

VIDEO DET
1
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C509 .005
6 160V
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r...

268V

1.0-BLO

C801B
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400V
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cr

J
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55\
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V8A
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

MOTOROLA
TS -432 Custom Golden M Chassis is a vertically mounted

type containing 25 transistors, 10 diodes, a vacuum tube high
voltage rectifier and a 19EAP4 picture tube. The chassis
may be operated from the AC line or from its own recharge-
able Energy Cell. The switch -over from AC to Energy Cell
operation is accomplished automatically when the AC line
cord is removed from the back of the set. When the receiver
is operated from the AC line and turned off, a trial charge is
automatically placed on the Energy Cell. If the cell is fully
charged, the charging circuit will turn itself off. If the cell
needs charging, the charging circuit will function until the
cell is charged to full capacity, then turn off automatically,
The Energy Cell is automatically tested every time the re-
ceiver is turned off when operating from the AC line. This
assures a fully charged Energy Cell at all times.

The Energy Cell is constructed of long -life silver
cadmium. It is fully sealed and requires no maintenance,
The cell's nominal operating voltage is 17.4 volts. The re-
ceiver will operate up to 5 hours on a fully charged cell and
may be recharged by plugging the receiver power cord into an
AC outlet for a period of 15 hours after complete discharge,,
The charging rate is approximately 3 hours for every hour of
portable operation.

1. REMOVE FRONT COVER
Unsnap the two latches located on either side of the front

cover by pressing front edges of latches towards the rear of
receiver and at the same time lifting out.

2. REMOVE CONTROL PANEL ESCUTCHEON
Remove all control knobs by pulling straight up. Remove

two (2) Phillips head screws located under handle and lift
panel off receiver.

3. REMOVE BACK COVER (CABINET BACK)
Remove four (4) back cover retaining screws; two (2

on top and two (2) on bottom of receiver. Place receiver or.
its safety window (face down) and lift back cover up from
receiver until the green speaker leads are visible at the
lower left hand corner of the receiver. Unplug the speaker
leads then completely remove cover. Protect the safety win-
dow with a cloth.,

WINDOW & MASK
RETAINER CLIPS 141

FIGURE 8. REMOVING BEZEL

4. REMOVE BEZEL
Remove four (4) bezel mounting screws; two (2) on top

and two (2) on bottom of receiver. The picture tube mask
and window are not secured to the bezel. Place receiver on
its back and slide fingers under edges of bezel when remov-
ing (see Figure 8).

When replacing bezel place receiver on its back and make
sure that the four (4) window and mask retainer clips are in
place and seated properly. Grasp complete bezel as shown
and place on receiver. Start the four (4) bezel mounting
screws then turn receiver on its side and tighten the screws.
Do not force bezel, it should slide into place with ease.

(Continued on pages

CHASSIS
TS -432

MODELS
19P1-1 & 19P1-2

5. REMOVE CHASSIS FROM PICTURE TUBE ASSEMBLY
Disconnect the picture tube socket and yoke plug. Remove

eight (8) chassis mounting screws. Lift chassis from right
hand side of picture tube assembly and remove second anode
lead from picture tube. Carefully remove chassis.

6. PICTURE TUBE REPLACEMENT
Loosen the picture tube retainer strap bolt until the strap

and its retainers can be lifted off the assembly. Remove the
deflection yoke by loosening the yoke clamp screw. Remove
the picture tube by lifting it up from the assembly. Make
sure that the four, 2 -inch pieces of protective insulating
tape are in place on the assembly. Insert replacement pic-
ture tube (2nd anode button on right hand side), replace re-
tainer strap and tighten the retainer strap bolt. Replace the
deflection yoke and tighten the yoke clamp screw.

Assemble the chassis to the picture tube assembly and
apply power with a service line cord. Check receiver opera-
tion; adjust the deflection yoke, centering device and focus
(if applicable).

INSTALLATION AND SF.RVICE ADJUSTMENTS
WARM-UP PERIOD

Allow a warm-up period of approximately five minutes
before performing the adjustments listed in this section.

OPERATING CONTROLS
All operating controls are illustrated on the Transistor,

Tube & Control Location Detail (Figure 15). Refer to this
detail for the following adjustments.

DEFLECTION YOKE ADJUSTMENT
If the deflection yoke is not correctly positioned, the

will be tilted. If the deflection yoke is not tight
against the flare of the picture tube, the picture may have
raster distortions or neck shadow.

To adjust the yoke, loosen the yoke retainer clamp screw,
position the yoke as far forward as possible, and rotate until
picture is straight. When satisfactory, tighten yoke retainer
clamp screw.

PICTURE CENTERING
Position the magnetic centering device arms together

(minimum field strength) and so they lie in a horizontal
plane. Then simultaneously separate the arms of the device
to center the picture vertically. Best adjustment is usually
with minimum field strength. Adjust horizontal centering
by rotating the magnetic centering device, as a unit, one way
or the other.

PIN CUSHION CORRECTOR MAGNETS
The pin cushion corrector magnets found on all four sides

of the deflection yoke are used to straighten the sides of the
raster in both the horizontal and vertical planes. These
magnets are provided as part of the yoke and are glued into
place. No adjustment is required.

B +-4-SET CONTROL ADJUSTMENT
The B +-I-voltage should range from 16.5V DC at 105V AC

line to 19.5V DC at 122V AC line input. B -1 -4 -at normal line
(117V AC) voltage should be approximately 17.5V.
HORIZONTAL SIZE ADJUSTMENT

An adjustable air -gap in the high voltage transformer
secondary core changes the size of the raster. To adjust,
turn the Horizontal Size adjustment screw either direction
until desired size is obtained.

This adjustment effects the vertical size of the raster to
some extent. After adjustment it may be necessary to adjust
the Vertical Size Control.

VERTICAL SIZE AND LINEARITY ADJUSTMENTS
Before attempting to adjust the Vertical Size and Linear-

ity Controls the Vertical Bias Control which sets the opera-
ting point of the VerticalOutput Transistor must be properly
adjusted. If the Vertical Output Transistor is not biased pro-
perly, compression or creeping may occur at the top and
bottom of the raster.

90 through 102)
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MOTOROLA Chassis TS -432
To adjust the Vertical Bias Control, turn the Vertical

Size Control to reduce the size of the raster approximately
one inch from the top of the picture tube. Set the Vertical
Bias Control fully clockwise (maximum resistance) when
viewed from top of receiver, then slowly turn the control
counterclockwise until compression of the upper portion of
the raster is noted and back -off slightly.

Adjust the Vertical Size and Linearity Controls for best
overall linearity with desired raster size.

HORIZONTAL OSCILLATOR ADJUSTMENTS
Set the Horizontal Hold Control to its mechanical center.

Place the Horizontal Test Receptacle Jumper as shown in
Figure 13. In this position AFC voltage is removed and the
Horizontal Ringing Coil is shorted. Adjust the Horizontal
Blocking Oscillator Coil so picture is as close to horizontal
sync as possible. Remove the jumper completely (this re-
moves the short across the Ringing Coil - AFC still removed)
and adjust the Horizontal Ringing Coil so picture is as close
to horizontal sync as possible. Replace the jumper as shown
in Figure 14 and lock-inpicture with Horizontal Hold Control.

AGC CONTROL ADJUSTMENT
The AGC Control is used to set the operating point of the

Video Output Transistor. When the control is adjusted pro-
perly, maximum contrast, without white picture information
limiting, will be obtained. There are two methods of adjust-
ing the AGC Control. One method is to adjust the control and
watch the picture tube screen, and the other is to use an
oscilloscope to observe the video waveform at the picture
tube cathode.

ON -OFF SW I LOCAL
RANGE

8 VOLUME SWITCH

CHANNEL
or. -FRINGE

SEL
(SUBURBAN

FINE
TUNING

MAGIC
MAST ANT

SW

VHF ANT
VAHF

UHF ANT

48AIOSC34485

DOT

480136

0-DOT
48M4

0-DOT

AC LINE
INPUT

UHF

TUNER

(-3

48AI34468
AUDIO OUT

48A134465
AUDIO R)vER

AUDIO OUTPUT
TRANS

CHARGING CUTOFF CONTROL
CAUTION -DO NOT ANUS
SEE SERVICE MANUAL.

1ST IF TEST RECEPT
BASE INPUT

48A134454
IS'...1' IF

0.DOT''-,-)
481(134473

AGC AMP 48A134454

DOT
21..0 IF

AUTOMATIC

....

ENERGY CELL I.
AC CHANGE OVER

/VIDEO DETTEST RECEPT
1N5411

4-,...:..7-4710 OET
, .:( 1

48A134456 -
AUDIO IF

,...(18Q--4...)
RE134GULATOR

SW OR

IRO IF
481(747548

VIDEO DE
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TRAN

CI"

48A134457
1ST VIDEO AMP

\*(:,

RATIO
DET

TRANS

BLUE
LEAD
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Service Information, Continued

POWER
TRANS

FOCUS ADJ STRIP
(NOT ON ALL MODELS)
CONNECT BLUE LEAD TO
ONE OF THREE TAPS
GIVING BEST OVERALL
FOCUS.

48AI34463
FILTER

* JUMPER

O

FIGURE 13.

0
FIGURE 14.

JUMPER

*Jumper must be insulated from body capacity or horizontal
output transistors may be damaged.

HORIZONTAL TEST RECEPTACLE

To adjust the AGC Control, tune in a channel that produces
a satisfactory picture. Turn the Contrast Control for maxi-
mum contrast (extreme clockwise rotation). Turn the AGC
Control clockwise (as viewed from bottom of receiver)until
loss of light gray picture information and/or white limiting
is observed. Then back -off until no limiting is observed.
A complete loss of video information will result if the
control is turned toward either end stop.

Adjust the Auxilliary Contrast Control after making this
adjustment.

AUXILLIARY CONTRAST CONTROL ADJUSTMENT
The Auxiliary Contrast Control is used to set the range

of the Contrast Control. To adjust, tune in a channel that
produces a satisfactory picture. Turn the Contrast Control
to minimum (extreme counterclockwise). Set the Auxiliary
Contrast Control for minimum contrast with good sync. This
adjustment should be made after the AGC Control is adjusted.
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PWRRECT
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0 EllsC
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MOTOROLA Chassis TS -432 Service Information, Continued

CHARGING CUTOFF CONTROL ADJUSTMENT
The Charging Cutoff Control controls the amount of charge

available for the Energy Cell. The open circuit full charge
voltage of the Energy Cell is 22.1 to 22.6 volts. The control
must be adjusted when the charging relay is replaced or when
Energy Cell voltage checks indicate an under charge.

To adjust the Charging Cutoff Control, substitute an ac-
curate, well regulated, 26 volt supply in place of the Energy
Cell. The supply must have a current meter, or an external
current meter must be used in series with one of the supply
leads. Use the terminal strip that mounts the energy cell
fuse for supply connections. Close the charging circuit by
inserting a dummy AC line cord into the AC line input ter-
minals. Turn the Charging Cutoff Control to the extreme
clockwise position as viewed from rear of receiver (max-
imum resistance). Then very slowly, turnthe control coun-
terclockwise until the current meter indicator drops to zero
(relay open). The relay has a 10 second delay which must be
observed when making this adjustment. This is the reason
for adjusting the control slowly.
NOTE: Allow about 10 seconds for relay to catch up be-
tween each slight turn.

To check for proper adjustment, decrease supply voltage
to 20V, then increase slowly while watching the current me-
ter. If the current drops to zero at 26 volts the control is ad-
justed properly. Re -adjust if not correct. Again observe the
delay action of the relay as described above.

To check the operation of the Charging Relay, completely
charge the Energy Cell. Then operate the receiver for
approximately one minute from the cell. Connect a voltmeter
with the accuracy of ±.4 volts at 26 volts across the cell. Use
the terminal strip that mounts the energy cell fuse for volt-
meter connections. Place the receiver on charge. The
voltage should rise when the receiver is charging to exactly
26 volts DC , then drop (the relay opens) to the full charge
open circuit voltage of the Energy Cell(22.1 to 22.6 volts),If the
cutoff voltage was above or below 26 volts the Charging Cut-
off Control must be adjusted.

TRANSISTOR CHASSIS SERVICE INSTRUCTIONS

SERVICING SET-UPS
For control adjustments, transistor and fuse replacement

and other field service work, the chassis may be set up as
shown in Figure 16, with the back cover removed. Refer to
Figure 15 for transistor, tube, diode and control locations.

For voltage measurements, waveform measurements,
resistance measurements, chassis alignment and other bench
servicing, the chassis may be set up as shown in Figure 17.
In this set-up, the chassis is removed fromthe picture tube
assembly (see Receiver Disassembly and Service Instruc-
tions), turned around, positioned as shown and mounted to
the picture tube assembly with two (2) 9 -inch ground straps
(Motorola Part No. 42K4857I8). Use screws from chassis

FIGURE 16. CHASSIS EXPOSED FOR FIELD SERVICE

disassembly to secure straps. Also, a 2nd anode extension
lead must be used, and the yoke plug and picture tube socket
must be connected when complete operation of the receiver
is desired. Refer to Figures 24, 25 and 26 for voltage, wave-
form and resistance measurements and Figures 20, 21 and
22 for parts locations.

SERVICE EQUIPMENT REQUIRED
The equipment now being used to service tube type recei-

vers (VTVM, oscilloscope, signal generator and sweep gen-
erator) are equally suitable for servicing this receiver.

To facilitate testing transistors, a Motorola transistor
tester (Motorola Part No. 67P65108A07) has been devised.
This tester rapidly tests all transistors used in this receiver
for shorted, open or high leakage current defects. It does
not indicate transistor parameters.

SERVICING PROCEDURE
Basically the same methods employed in trouble shooting

tube type receivers apply to servicing transistor TV re-
ceivers. The methods vary according to the section of the
receiver which may be suspected. In the RF and IF stages
some method of signal injection or tracing has been found
most effective while in the sync circuits, observing the wave-
forms with an oscilloscope is more suitable.

Some transistor circuits are sensitive to the addition of
body capacity such as touching parts of the circuit. Momen-
tary grounding of circuit elements or drawing an arc from a
high voltage point may damage a transistor. In order to eli-
minate possible damage to transistors it is best to form habits
which will eliminate these effects from servicing procedures.
Make sure that oscilloscopes and signal injection or tracing
devices include suitable isolation in series with the probe.
Devices which have input impedance in the meg-ohms or em-
ploy series capacitors may be considered safe.

When signal injection is used (in the RF, IF, and Video
circuits) the signal is usually injected at the base of the
transistor. In signal tracing the signal is taken off at the
collector of the transistor. When a defective stage is found,
measurement of the emitter base and collector voltage will
be quite usefull. If the voltages are correct it is usually a
good indication that the transistor and the bias networks are
not faulty. This would indicate a problem in the signal cir-
cuits such as an open coupling capacitor or a defective inter -
stage transformer. If the voltages are not correct, the trans-
sistor may be checked. If it is found to be alright the fault
is usually in the bias network. This could be a shorted by-
pass, a faulty resistor or a circuit problem such as open or
shorted connection.

In tracing sync problems it is best to make a waveform
analysis. Checks are made at the base, collector and emitter
as outlined in this manual. When a defective stage is found
the transistors may be removed for testing. Since most
sync stages involve few circuit components, a circuit check
will usually reveal the defect if the transistor is not at fault.

See Service Aid Chart for more servicing information.

MOUNTING STRAPS

IT' LONG) FOR
SERVICING SET-UP

(USE CHASSIS
MOUNTING SCREWS
TO SECJRE STRAPS)

A 2ND ANODE LEA
EXTENSION

MUST BE USED

FIGURE 17. CHASSIS SET-UP FOR SHOP SERVICE
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C513

C511

C510

C507

C506

C504

C516

C503

C505

C509

0202

C508

C512

C517

523 R611 R607 R804 R

/
R314

RR331130
MOTOROLA

R309
Chassis TS -432

R316

R311
(Continued)

R308

R615

R608

R108

R806

PR1115

0

R109

R112

R122

P114

PR1119

RESISTOR LOCATIONS (BOT)

FIGURE 20. CHASSIS TS -432C-00

P130

1312

R125

R129
R126

R127

R303

R306

R305

R301

R13 R 34 R304 R315 P302

C605 C201 C801 C802 C606 C309 C308 C310 C307 C131 0102 C103 C101 C18\
C23

C28

C29

C105

C1D4

Cl"

C114

C107

C108

C117

C109

C110

C807

C808

-C121

C129

C115

125

C112

C130

C133

C116

124

C203 :312 C132 C301 C303

FIGURE 21. CHASSIS TS -432C -00

CAPACITOR LOCATIONS (DOT)
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MOTOROLA

Chassis TS -432
(Continued)

FIGURE 22. CHASSIS TS -432C-00

MISCELLANEOUS PARTS LOCATION

(HOT)

RESISTANCE MEASUREMENTS
1. Completely remove all power to the receiver
by removing the power cord and disconnecting
the energy cell plug.
2. Transistors must be removed from circuit.
All readings taken with transistors removed
from their associated circuits.
3. Readings above the divider bar show resistance
to ground: Readings below the divider bar indicate
resistance to B+4v
4. In circuits containing controls, the readings
above and below the divider bar taken with
controls In normal operating positions.
5. * - Reading taken with horizontal test
jumper removed.
6. Range switch set to "fringe" position.
7. Crt and yoke plugs connected to chassis.
8. Meter polarity: Ground lead of meter
connected to either ground or B++.

2.7 between B & E

TR20
HORIZ OUTPUT

2.7

TR2I
HORIZ OUTPUT

0

MEASUREMENTS TAKEN FROM
B, C & E TIE POINTS WITH
LEADS REMOVED FROM TIE
POINTS.

E

3.4

TRIO

HORIZ DRIVER

0

13.3K to

T601

TR22

TR20

T503

TR2I

E601

TRI7

1501

HORIZ
TEST

RECEPT

TR18

L501 I Jr
E502

TR19

T502

E201

E806

VI

YOKE
1504 SOCKET E503 TR23 L

E501 TR15 L114 L115 E803 E804 TR8 E801 TR9 T801 TR12 TR13 TRI4, E101 E807 L5

TR9

TR22 TRIO IRIS TR8 AGC GATE

VERT OSC PHASE INV SYNC SEP VIDEO OUTPUT

5.8104.6K

180
560?

1.5K

1.1K

68K *a

FIGURE 24.

e\
1.2K

TR17

HORIZ OSC

n 5.6K

18K

18K

10 a
80

MEASURED TO THE JUNCTION
4.2K 200 147 to 2201 OF E503 & R23

c/it
100

-TRIR
HORIZ BUFFER

2.5K
4002.5K

1250 to 6001 370

CHASSIS TS -432C-00 RESISTANCE MEASUREMENTS

L102

L103

1101

LI04

LI

1ST IF
TEST

RECEPT

TR4

TRIO

L802

1803

E802

L105

T303

LI06

TR5

L113

L116

TR7

VICE° L112
DET TEST ,

012 001 1302 TR25 RECEPT TRII 1301 1111
'N\

THIS
AUDIO OUTPUT

22

TRI2 115

AUDIO DRIVER
1K
IK n

8.5K 115

7( 150K

V2

PIC TUBE

17

22

4 \400K to 10010 117K

300 1200 to 540
270 1150 to 5001

.3

TR23
VERT OUTPUT

_5_12.7-12.71

93

TR24

BI

AUDIO OUTPUT

Sc
OE

TR5

2ND If
1.3K

NOTE: A few readings on chassis coded C-01
and later may differ to some extent from those
shown on the above detail due to production
changes (revisions) In circuitry.

TR6

3RD IF

MEASUREMENTS TAKEN FROM B, C & E TIE POINTS
WITH LEADS REMOVED FROM TIE POINTS.

300 140 - 7501
s'
14

TR4 TRIO
1ST IF AGC AMP

IK
1K

680

950 i

680

0

1.3K

TR7

1ST VIDEO

TRI1
AUDIO IF

TR25

REGULATOR

130

690

e 6K

tr/
6

160

190
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DO NOT TAKE VOLTAGE MEASUREMENTS

ON TR20 AND TR2I, USE WAVEFORM
CHART TO SERVICE THIS STAGE.

TR20
HORIZ OUTPUT

TR2I
HORIZ OUTPUT

19.5V

19.5V-K
-OV

TRI9
HORIZ DRIVER

TR22 TRIO TRI5 TR8

VERT OSC PHASE INV SYNC SEP VIDEO OUTPUT

3.5V' .4V

1.5V

OV

-.IV
e -19.5V

e 10.4V* t
6.4V 10.6V

-17V*

.IV-.

12.8V

OV

TR17 TR18

HORIZ OSC HORIZ BUFFER

NOTE A few readings on chassis coded C-01
and late may differ to some extent from those
shown on the above detail due to production
changes (revisions) In circuitry.

FIGURE 25. CHASSIS TS -432C -00

VOLTAGE MEASUREMENTS

6V -PP

H

6V -PP

V

;

Ilk
I

r, ,r

5.4V -PP V & H
AT TR16 EMITTER

5.4VPP
H

20V -PP

V

6V -PP j

H L

6V -PP

V Liri

TR9

AGC GATE

5.8V

18V

VOLTAGE MEASUREMENTS
TR13

AUDIO OUTPUT

13V

1R12 e-l3V
AUDIO DRIVER

TRI4
AUDIO OUTPUT

1. Taken from point Indicated to chassis
with a VTVM, + 10%.
2. Line voltage maintained at 122V AC
B+ + set to 19.5V.
3. Voltages indicated with an asterisk 1w)
will vary with associated control settings.
4. Taken with contrast control at minimum,
singe SW in.fringepos'n and all Other
controls in normal operating position
with no signal input.
5. Tuner on channel 13 or channel with
feast noise with antenna terminals shorted.

B+ + 19 5V

AUDIO B+ 13 5V

IF B+ 13V

T'6
3RD IF

TR24

FILTER

-4 5V

6' I OV

TR23
VERT OUTPUT

min*

18V*

4.1V*

100001 mow

TR 9

ARC

SATE

E.

TIM THIS TR I
PHASE SYNC Vi0E0

INV SEP OUTPuT/

41111111111111

4V -PP
V

70V -PP

V

.4V -PP

V

TR4 TRIO
151 IF AGC AMP

8.8V

v-

TR7

1ST VIDEO

TRII
AUDIO IF

-.6Vte

12.8V

V

12.9V

13V

-2V

-OV

10.14V*

K -10.2V

cov

13-4V

74V*

TR25

REGULATOR

4TO8V-PP
Nia,.....katta. V

DEPENDING ON SIGNAL
STRENGTH

25 V -PP

H

14VH-PP

111""-!---V11-1-1614

6V -PP

TRY
1ST 810E0

aro

ri ye\

FIGURE 26A. CHASSIS TS -432C-00 VIDEO, SYNC AND AGC WAVEFORM MEASUREMENTS
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MOTOROLA Chassis TS -432 Service Information, Continued

8V -PP -\2j 8V -PP 3.6V -PP
H

75V -PP

E501
H

II TRIO
NOME PHASE
OUTPUT

O ERB

DET

115V-PP1
NOM
OUTPUT 2 2 I EM3C-bi I III

H

1617 g/ cam

 ;
TRIM

OSC RORIE
THIS SUFFER

9V -PP NORI2

E/02 DRIVER NOM
DAMPER TEST

IIIV
RECEPT

YOKE

SOCKET
4

26V -PP
H

8V -PP

6

H

111H

TS04

4V -PP

H

20V -PP
H

.6V -PP
H

1h -PP

\
1.4

7\1\/. H

1\1

17V -PP

137VH-PP

120V -PP

HORHIZ

BUNKINGBLANKING

TO G2

DO NOT TOUCH SCOPE LEAD TO WINDING.

MEASURED WITH SCOPE LEAD APPROX
2" FROM H. V. SECONDARY WINDING

FIGURE 26B. CHASSIS TS -432C-00 HORIZONTAL SWEEP WAVEFORM MEASUREMENTS

THE:
VERTICAL

OSC

36V -PP

V

VERTICAL RETRACE

BLANKING -JUNCTION

OF C607 & C6011

005
G607. Cella>

447P
ic3SF46 0 0 0

F 601 ° GREEN LEAD
VERTICAL FROM T602
BLOCKING

15V. -PP DIODE

V

TORE

MV -PP

SOCKET

z 
II, 

-z
V

.6V -PP

H

3V -PP
WAVEFORM MEASUREMENTS (FIGURES 26A, B 4, C)
1. Taken Eros point indicated to chassis with a V

wideband oscilloscope.
2. Oscilloscope synced near sweep rate indicated.
3. Taken with strong signal; contrast control at

maximum; all other controls in Dorsal operating
position.

60V -PP -
V

TR23

VERTICAL

OUTPUT

Ih2V-PP
V

FEED BACK -JUNCTION OF

C604 & C605

FEED

BACK

401104
410,

2.2V PP
V

V

FIGURE 26C. CHASSIS TS -432C-00 VERTICAL SWEEP WAVEFORM MEASUREMENTS
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MOTOROLA Chassis TS -432 Service Information and Alignment, Continued
SAFETY CHECKS -

Before returning a serviced receiver (of any type)to the
owner, the service technician must thoroughly test the unit
to be certain that it is completely safe to operate without
danger of electrical shock.

In reference to Figure 23, a 1000 ohm per volt AC volt-
meter is prepared by shunting it with a 1500 ohm, 10W
resistor. The safety test is made by contacting one meter
probe to any portion of the receiver exposed to the consumer
or operator such as the cabinet trim, hardware, controls,
knobs, etc., while the other probe is held in contact with a
good "earth" ground such as a cold water pipe.

The AC voltage indicated by the meter may not exceed
7-1/2 volts. A reading exceeding 7-1/2 volts indicates that
a potentially dangerous leakage path exists between the
exposed portion of the receiver and "earth" ground. Such
a receiver represents a potentially serious shock hazard to
the operator.

The above test should be repeated with the receiver
power plug reversed in its connection to the mains.

AC VOLTMETER

VOLTS AC GFID

OHAVVOLT MR HIGHER) AC VOLTMETER

NOTES I REPEAT EACH CHECK WITH THE LINE CORD REVERSED

IN TIE POWER OUTLET.

2 METER READING MUST NOT EXCEED 7-1/2 VOLTS AC.

"HOT' LEAD OF METER TO EACH

EXPOSED PART OF CABINET...
AS WELL AS THE CABINET.

GROUND LEAD OF METER TO ANY EARTH
GROUND SUCH AS A COLD WATER PIPE

1500 OHM 10 WATT RESISTOR

INSULATOR.,

FIGURE 23. VOLTMETER HOOK-UP

CHASSIS ALIGNMENT
Pre -Alignment Instructions

Before aligning the video IF and audio systems, it is
advisable to thoroughly check the system. If alignment is
attempted on an IF section in which a faulty component exists,
successful alignment will probably be impossible and the
entire procedure will have to be repeated when the real
cause of the trouble is corrected. Preliminary tests of the
system should include transistor substitution (make sure
transistors are inserted in their sockets properly), voltage
and resistance measurements as described in the Chassis
Service Instructions section, routine checks for bad solder-
ing connections, and visual inspection of the circuits for
overheated components as well as for obvious wiring defects.

In most cases it maybe desireable to observe the overall
response curve before completely aligning the receiver. To
observe the curve, perform Pre -Alignment Steps 1, 2, 3, 4,
6. 7 and 9. Then, refer to Mixer Alignment Detail (Figure
291 and Mixer Alignment Procedure (Step 5) for generator
and scope hook-up, and curve information.

VIDEO IF, TRAP AND MIXER ALIGNMENT

Pre -Alignment Steps

1. Remove the deflection yoke plug to eliminate RF inter-
ference radiation.
2. Connect a 17 ohm 20 watt voltage normalizing resistor
from the B++ buss (pin 4 on yoke socket) to ground. See
Video IF, Trap and Mixer Alignment Details.
3. Remove the Video Output Transistor (TR8) from its
socket.
4. Remove the AGC Gate Transistor (TR9) from its socket.
5. Short the mixer secondary coil (L103) to ground. Detune
the mixer secondary coil (L103), 47.25 Mc trap coils (L102
and L104), and the IF interstage coils (L106 and L107) by
setting the cores as far away from the chassis as possible.
Detune the 41.25 Mc trap (L108) by centering the core in the
coil.
6. Set the range switch to the fringe position (extreme coun-
terclockwise).
7. Set channel selector on channel#13 and fine tuning to me-
chanical mid -point.
8. Set bandwidth trimmer (C23 on tuner) set screw to the
extreme counterclockwise position (minimum capacity).

9. Turn set on. IF B+ buss voltage should be between 12.4
and 13.6 volts. See Installation & Service Adjustments sec-
tion if voltage is not within this range.
10. Refer to Video IF, Trap and Mixer Alignment Details
(Figs. 27, 28 and 29) for component andtest point locations,
and Coil Core Positions Detail (Fig. 30) for core locations in
relation to chassis.
CAUTION: Sweep generator output cable must be properly
terminated.

TR8 TR9
VIDEO OUTPUT AGC GATE

0

4478 4465
0 (REMOVED)

0 0

CHARGING
RELAY

SOCKET

ADJUST
FOR MAX 1V PP sos

RESPONSE

NORMALIZING
IIRSISTOR
170 20N

Is 2

YOKE
SOCKET

1ST IF TEST
RECEPT

1103
MIXER

SEC

TRa

L106

1108 TR___S 1ST IF

41.25 MC 0 L.L.L..)
TRAP L107

2ND IF

OTR6
7101

3RD IF &
VIDEO DET

ADJUST FOR
MINIMUM
RESPONSE

Adaill 6.AZWAVEMINE/MM
41.1MINEMINMUNIElk

MINSMIME IIIIIIII=I
i= III
MIME IMINII I IMMINIIM
NM WM NMI
Ekt.EIN I %u m D. To=Mma' Di INIIIIIIM 'MMIIIlair

MIIIIMP3 F.

maw-
Norm.-

VIDEO IF, TRAP AND MIXER ALIGNMENT

STEPS L2& 3

CURVE 11

PROCEDURE

VIDEO IF ALIGNMENT (Refer to Figure 27)

11.

MPER r MAX)

.70

TR7

lip

TR11

GROUND

VIDEO DET
TEST RECEPT

ADJUST FOR
EQUAL PEAKS

AND MARKERS

FIGURE 27.

VIDEO IF ALIGNMENT DETAIL

Step

1.

Sweep Generator
and Marker Indicator Adjust Adjust for and/or Remarks

To let IF Test Re-
cept thru a .001 mf
capacitor and a 47
ohm resistor. Set
sweep to approx
44 Mc, and for out-
put of 1V -PP on
scope. Set markers
as required.

Scope thru a 15K
ohm resistor to
Video Det Test
Recept.

Primary & secondary
cores of 3rd IF trans
(T101).

Equal peaks and markers as shown on
curve #1.
NOTE: Core at crystal end (secondary)
can be reached by inserting tool thru
unobstructed core.
Tune both cores near the ends of their
respective coils. See Fig 30 for core
positions.
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MOTOROLA Chassis TS -432 Alignment Information, Continued
VIDEO IF ALIGNMENT (Contd)

Step
Sweep Generator

and Marker Indicator Adjust Adjust for and/or Remarks

2.

3.

4.

Generator connec-
tion same as step 1.
Set marker to 41.25
Mc.

fuiTo mixer TP
thru a .001 nil
capacitor and a 47
ohm resistor. Set
sweep to approx
44 Mc.
a.Set marker gen

to 39.75 Mc.

b.Set marker gen
to 47.25 Mc.

NOTE: Remove the
mixer secondary
short and short the
antenna input ter-
minal to ground.
If markers are
not visable in dips,
use external
marker gen and
with an insulated
lead, couple loose-
ly to 1st IF coil
(L106).

39.75 MC

STEP 4
CURVE /2

CURVE MUST
BE SYMMETRICAL

TR9

TRB
AGC4465GATE

VIDEO OUTPUT
4478

(REMOVED)

(REMOVED)

0 0 0 0

CHARGING
RELAY

SOCKET

)

YOKE
SOCKET

IL

L5
39.75 MC

TRAP

ADJUST FOR
MINIMUM
RESPONSE

1102
47.25 MC

TRAP

L1 04
47.25 MC

TRAP

TR4

CDT RS
1108

41.25 MC
TRAP ®

OTR6

VIDEO DET
TEST RECEPT

R7

TRII

FIGURE 28. TRAP ALIGNMENT DETAIL

1st & 2nd IF coil
(L106 and L107)

41.25 Mc trap
(L108)

a. 39.75 Mc traps
(L5 and LI01)
(L5 located on tuner)

b. 47.25 Mc traps
fL104 and L102)

MIX R
TP

1101
39.75 MC

;RAP

SWEEPS MARKER
GENERATOR

SYNC

SCOPE

o v

G.
GT-

01f.

Maximum response of curve #1.
NOTE: Should curve indicate a narrow
bandwidth, adjust bandwidth control (lo-
cated on side of 3rd IF trans, T101) for
correct response as shown in curve #1.
Tune, both cores at end of coils towards
chassis. If unequal markers appear.
repeat step 1.

Minimum response as shown on curve
#1. Tune core at end of coil away from
chassis.
NOTE: A tilt will be noted when adjust-
ting the 41.25 Mc trap.

Minimum response (tune core at end of
coil away from chassis). Adjust the 39.75
Mc trap (L101) located on chassis first.

Minimum response (tune core at end of
coil away from chassis). Adjust L104
first (toward chassis) for a minimum
dip, then adjust L102 (toward chassis).
A dip will appear at a frequency higher
than 47.25 Mc. Tune thru first dip to a se-
cond dip which is at a lower frequency
than 47.25 Mc. Then back -off both coils
alternately (away from chassis) until the
47.25 Mc marker is in the second dip.
NOTE: Check proper adjustment of the
47.25 Mc traps by tuning the core of
L104 slowly towards chassis until apip
appears near the 45.75 Mc marker on
the skirt of the curve. If the pip does
not appear, turn cores out and repeat
47.25 Mc trap alignment.
See curve #2 for above responses.

REMOVING TUNER FROM CHASSIS
Unsolder all connections to tuner. Re-

move all five (5) screws shown in Figure
34. Remove the rear tuner mounting
bracket by removing the two (2) mounting
screws.
NOTE: C5, C18, C23, C28, C29 and L5 are
not furnished with a replacement tuner.

-

SCREW

MOUNTINGMOUNTING CONTROL
BRACKET TO PICTURE

TUBE ASSEMBLY

SCREWS 121

MOUNTING CONTROL
BRACKET TO TUNER

SCREWS 121

MOUNTING TUNER
TO CHASSIS

FIGURE 34. TUNER REMOVAL
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ADJUST FOR MAXIMUM
RESPONSE OF 45.75 MC MARKER

loo, Milli. 39.75

MC

100%

IV PPI42 I 4 .7511"25

gym 7:
SOS

CURVE f3

TR8

VIDEO OUTPUT
4478

(REMOVED)

CHARGING
RELAY

SOCKET

CURVE 14

ADJUST FOR PROPER 42.25 MC
MARKER PLACEMENT

39.75 MC

45.75 MC

TR9
AGC GATE

4465
(REMOVED)

R101

SENSITIVITY
L103

MIXER

CHASSIS C-01
SEC c,

LATER

NORMALIZ ISO
RESISTOR

ITO 200

YOKE
SOCKET

0
T R4 CCE)

0
TR5

0

°T R6

VIDEO DET
TEST RECEPT

41.25 MC 47.25 MC

5% MAX
DP

CURVE f5

MIXER

TPO

GROURD

FIGURE 29. MIXER ALIGNMENT DETAIL

MIXER ALIGNMENT (Refer to Figure 29)

V PP

45.75 MC

ADJUST FOR
PROPER 45.15 MC
PLACEMENT

MOTOROLA

Chassis TS -432
(Continued)

300 IF TRANS

TI0I

TRAPS

LS, 1101, LI02, 11014 1.101

IF COILS

1106 6 LIO7

MIXER SEC MIXER PRI

LIED L4

FIGURE 30. COIL CORE POSITIONS

Step
Sweep Generator

and Marker Indicator Adjust Adjust for and/or Remarks

5.

6.

7.

8.

*Gen connection
same as step 4.
Set markers as
required.
NOTE: Set Range
Switch to suburban
position (center po-
sition). Adjust the
Sensitivity Control
(R101) fort/10 of
response (.1V -PP),
then increase gen
gain for 1V -PP on
scope.

a. Mixer primary coil
(L4) on tuner.

b. Mixer secondary
coil (L103)

c. Bandwidth trimmer
(C23) on tuner.

Mixer primary coil
(L4) on tuner.

a. Bandwidth trimmer
(C23) on tuner.

b. Mixer secondary coil
(L103)

Mixer primary coil
(L4) on tuner.

Repeat steps 6, 7, and 8 until proper response (curve #5) is attained.

Maximum response of curve #3 Tune
core at end of coil towards tuner chas-
sis. Use setting when core is furthest
from tuner chassis.
Maximum response of curve #3. Tune
core towards chassis. See Fig. 30 for
core position.
Proper response, curve #4. Tune the
mixer secondary coil(L103)to main-
tain a flat response as shown in curve
#4.

Proper 45.75 Mc marker placement.
See curve #5.

Proper 42.25 Mc marker placement.

Flat response. See curve #5 forproper
response

Proper 45.75 Mc marker placement.
See curve #5.

9. Minimum response (see step 4 for re-
marks).
NOTE: Whenever the mixer secondary
coil (L103) is adjusted.the 47.25 Mc traps
must be readjusted. When the adjustments
of the 47.25 Mc traps are accomplished,
the mixer secondary coil should be re-
checked. If no adjustment is necessary
on the mixer secondary coil, the 47.25
Mc traps need not be retouched.

*Chassis coded C-00 does not have the Sensitivity Control. Insert a 2500 ohm bias potentiometer in series with
the AGC Amp (TRIO) collector lead and adjust the same as the Sensitivity Control. Do not set Range Switch to the
suburban position.

Gen connection
same as step 4.
Set marker gen to
47.25 Mc.
NOTE: Set range
Switch to the fringe
position.

47.25 Mc traps
(L102 and L104)
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MOTOROLA Chassis TS -432 Alignment Information, Continued

AUDIO ALIGNMENT

Pre -Alignment Steps

1. Remove the Video Output Transistor (TR8) from its
socket.
2. Remove the Video Detector Diode (E102) from the 3rd
IF transformer (T101).
3. Remove the deflection yoke plug to eliminate RF inter-
ference radiation.
4. Connect a 17 ohm 20 watt voltage normalizing resistor
from the B++ buss (pin 4 on yoke socket) to ground (see

TR8
VIDEO OUTPUT

4478
(REMOVED)

CHARGING
RELAY

SOCKET

(0a.
,0.0 4

NORMALIZING
RESISTOR
170 20if

O

C
O

T R4 (CI)

2
CaTR5

© I
VIDEO DET

0TR6

TEST RECEPTi------,.

SEE AUDIO SECTION ON
SCHEMATIC DIAGRAM

YOKE
SOCKET

33K

'9GROUND
1301

AUDIO IF TRANS

Audio Alignment Detail).
5. Connect a 5% 62K and a 5% 33K ohm resistor in series
from point to ground (see Audio Alignment Detail).
6. Connect speaker leads.
7. Turn set on. Set volume control to minimum (counter-
clockwise position).
8. Refer to Audio Alignment Detail (Fig. 31) for component
and test point locations, and Coil Core Positions Detail
(Fig. 32) for core locations in relation to chassis.
9. Signal generator should be crystal controlled at 4.5 Mc
or calibrated against a 4.5 Mc signal. This is very impor-
tant for proper audio alignment.

FIGURE 31. AUDIO ALIGNMENT DETAIL

AUDIO ALIGNMENT PROCEDURE

AUDIO IF TRANS RATIO DOT TRANS

T302

1.50AC TRAP

LII3

FIGURE 32. COIL CORE POSITIONS

Step

1.

2.

Generator Indicator Adjust Adjust for and/or Remarks

Repeat

3.

To Video Det
Test Recept thru
a .001 mf capa-
citor and 2.2K ohm
resistor. Set gen-
erator to 4.5 Mc
(crystal controlled).

Same as step 1
except set output
for .3 to .4 volts
DC indication on
VTVM to prevent
overloading.

steps 1 and 2

Repeat steps 1, 2, and 3

4.

VTVM between
point ® and
chassis ground.

VTVM, posi-
tive lead to
point 6-,) (lead
from top of
volume con-
trol), negative
lead to junction
of the 33K & 62K
ohm resistors
(see Fig. 5).

VTVM, between
point ® and
chassis ground.

Audio IF trans
(T301)

Maximum deflection.

Ratio Det trans (T302) Maximum deflection.
primary. (Core furthest NOTE: Core can be reached by insert -
from chassis.) ing tool through unobstructed core.

Ratio Det trans (T302) Zero voltage reading.
secondary. (Core clos- NOTE: Adjustment is correct when a
est to chassis.) negative and positive swing around zero

reference is noted.

4.5 Mc trap (L113) Maximum deflection.
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MOTOROLA CHASSIS TS -432C-00 THRII C-07

3 1 1 4

5 1 1 6

2 1 I I

1101, T302, L501, T501&1502
ROT VIEW

LOCATING LUG

F
S
LF

E101 DETAIL
LUG VIEW

NOTES:

VOLTAGE MEASUREMENTS

1. Taken from point indicated to chassis with a VTVM.± 10°A.
2. Line voltage maintained at 122V AC.13++ Set to 19. 5V.
3. Voltages Indicated by an asterisk will vary with associated

control settings.
4. Taken with contrast control at minimum, range switch

in fringe position, and all other controls In normal
operating position with no signal Input.

5. Tuner on Channel 13 or channel of least noise with
antenna terminals shorted.

CAPACITORS - Unless otherwise specified, values less than
cne in MF; all others in MMF.
** Indicates special capacitor.

1ST IF

TEST RECEPT

L103
MIXER
SEC **
" C104 (33

0 61)

NPO

ON TUNER -

TO ANT

SW

z z* * _# - '8 . 0106a, - w .001

TR4
4454

1ST IF

**C1071/15
NP01%

- L105 
80C1311

+ C129
0 N-

SW ITCH SHOWN IN
FRINGE POSITION .0011 IMF

F -FRINGE 1 15V
S -SUBURBAN

REST T- OR
L -LOCAL IN 'C-00 ONLY T013+

TERM @
ON TUNERg R102 - RI01/

2.2K}> 1 5K

tx cc Os

TO 7511 L

INPUT
TERM ON A

`E101TUNER

- RANGE SW =.

L

C

0

L106

a C109 .001 a eve

BLUE
DOT

3 2 TR11

TOPUL VUN GIDE W

7301 CONN 6. LAr: AUDIO IF

IN C-02 4456

(RED DOT LODE)

1302

RATIO DET

17
1301 c R315 470 r

a=
R232

4
.

8ee

O
O

L.) 15 C303 L

TR5
4454

2ND IF4*

+I C113

8 I 500MFV 18V , 4MF- 15 c 4.7K IN C-00 IN C-00
C-06

TIERU-1
THEE C-06 ONLY 10V

R111 22K

E-cww ;
B

EIV 24
E

N \

. .
R116 6.8K R120 4.7K

AGC GATE
o. _THRU C-03 C114

15V

TR9 '.

R122 8204465 INC-001

NPO
2V

THIS LEAD GROUNDED
IN C-00 1C-01 ONLY

L107

e C116 .001

IF B+ BUSS

"L.
TO AGC -
TERM ®

ON TUNER

13V

TR
4501 R 4509 --

3RD IF

N7501

TRIO 1C121
4473 -x^.05

AGC AMP r1-.

TR15

4464
SYNC SEP

R407 1K

TRI6
4473

PHASE INV a C7014 (--.R

6.4: C4031110M60
15V

.`"
ov c.

N

56K INC-00
THRU C-03 ONLY

SYNC

S. 9V

10.6V

HORIZ TEST

RECEPT
LUG VIEW

HORIZONTAL 4462

TR17

HORIZ OSC
10.6V L501

IIORIZ
AFC'

C502 410 I13V -4.
m

IC
R502 I.2K .

1.4 ..r. < r'. .1

1..-- N
-0,

CC

cc Ln

C503

.025

'0

i iidi I

JUMPER 1 11611 I

NORMAL
POSITION

L 2Z9 J_

ac

1 4 R511 8.2K B

.898 C507 .02 2 1

10.6V

c, I- -- -Co--- - --1
1..,_ N,.., i -00..41) 0 I

E

..c, .2
31 1.11- . 14 9.4v

:.e on
- ow L 120 -.I ±C510LI -IF

R508
MM
1.2K

6-75171 001

4-10509
TIMF

15V

1501
,02 .001

POWER SUPPLY

105V TO

130V AC

ONLY
1 2 3

4 5 6
E802 DETAIL
LUG VIEW

1802
1,''

.1ii 's
1801 E804 i11::! ,72 of .--, `;'.i a aRED

) C8011_ ' x
°f,1 c-)

: ,T, -. _
ai.-- I ,-
:,2 caw °: ./ 2

.001- E._80.3 / ce

 Eu RED  Pi /R801 4.9

C808 3
RED/BLK -41L0

01 \ \
.01T LINE CORD \ E802 LINE _.,

3KV-L- REMOVED ENERGY CELL CORD REMOVELIL
AC CHANGE OVER SW. tRATT.OPER)

1801
3/4 AMP

B+ + 19.5V

1808 E805

(SLO-BLO)

6 Vo= ATTACKED

o3C804A

*500M-FF-
rx 25V 1-,1,0

TR25

4510

REGULATOR

R806 33 13.5V AUDIO B+trc:7 t & CRT Ft L

C80413 C 806
200

30V ii°°15°VMF4 C

LATER
-04

B

C
TR24

4463

FILTER
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E301 & E302 DETAIL WHITE TR13

TRIPE
4468

STRIPE

AUDIO OUTPUT

001

E302 R305 680

R304 270

iv

SC
C307 10MF

0 r--- -1-,e> c,
10V

13 5V L112 AUDIO
000
67

c6

REPLACE WITH
-IDENTICAL.
NUMBER ONLY

T101 VIDEO DET

«

0_

5

ce R127 18

VIDEO DET
TR7

TEST RECEPT
4457

1ST VIDEO AMP

a E102 -14
L109

,
.0 -1H'-172841111:17-f

651

crn
0

15 1- r.-,1 o_
a N PO IL__..,,11 -9 z

C1221%.00r*L'I

6 5
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[110 f-'-'
061:P
60

13V

*
10. 2V
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4466
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11 2V
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2750 COLD
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 .
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70 TOTAL PRI RESISTANCE
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C601

.01
R614 4.7K -
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TR22
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C
E601 DETAIL
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MOTOROLA Chassis TS -432 Service Information, Continued

SERVICE AID CHART

SYMPTOMS CONTROLS CHECK OR ADJUST TRANSISTORS
MICELLANEOUS

CHECKS

DEAD SET AC
OPERATION

DEAD SET DC
OPERATION
(operates on ac)

NO PICTURE,
NO SOUND,
RASTER NORMAL

NO SOUND,
RASTER AND
PICTURE NORMAL
(also weak sound)

NO PICTURE,
RASTER AND
SOUND NORMAL

WEAK PICTURE
(insufficient con-
trast)

LOW BRIGHTNESS

NESS

NO VERTICAL
SWEEP (thin hori-
zontal line)

HORIZONTAL
INSTABILITY
(critical hold)

LOSS OF VERT-
ICAL AND HORIZ-
ONTAL SYNC

INSUFFICIENT
HORIZONTAL
SIZE

INSUFFICIENT
RASTER SIZE
(horizontally
and vertically)

EXCESSIVE
CONTRAST OR
NEGATIVE
PICTURE

ENERGY CELL
NOT CHARGING

AC OR HUM
IN RASTER

On -off switch.

On -off switch.

AGC (R133).
Channel sel-
ector on station.

Fine tuning.
Volume.

Fine tuning.

AGC (R133).
Contrast.
Channel sel-
ector on cor-
rect channel.
Range Switch.

Brightness

Horizontal hold
AGC (R133)

Vertical hold.
Horizontal hold.

Size.
B++ set (R804).

B++ set (R804).

AGC (R133)

Charging cutoff
(R803).
NOTE: Make
checks in last
column.before
adjusting this
control.

B++ set, set
to high.

Is line cord attached? Is
ac line voltage available
at outlet?

Is line cord removed
from receiver interlock?
Is Energy Cell charged?
Is cell plug connected?

Antenna connections.
Antenna selector switch.
Is station on air?

Are speaker leads con-
nected? Has speaker
been damaged?

Antenna connections.
Antenna selector switch.

Perform horizontal osc-
illator adjustment.

Is incoming signal
too weak (check ant.)?

Picture centering.

Line voltage.
Energy Cell.

Energy Cell. Is cell
plug connected?

TR19, TR20, TR2I,
TR13 and TR14

TR7, TR8, TR1,
TR2, TR3, TR4,
TR5 and TR6.

TR11 and TR12.

TR8 and TR7.

TR8, TRIO and
TR9.

TR13, TR14, VI
and V2.

TR22

TR17

TR15, TR16 and
TR9.

TRIO and TR9.

TR25 and TR24.

E801, AC primary fuse.
If new fuse opens check
C806. E803 and E804,
rectifiers.

E808, Energy Q11
E806, charging relay.
E805, Cell fuse.

E102, video det. Check
voltages and waveforms
in video circuits. See
Chassis Production
Change C-04.

Output and driver trans-
formers. £301 and E302
detector diodes. Vol-
tages in audio circuits.

E503, video supply diode
Check voltages in video
amp and video supply
circuits.

Check voltages and
waveforms in AGC and
video output stages.

Check C806, audio B+
filter and E201, G2
supply diode. Check
voltages at picture tube.

Check all electrolytics
in the vertical circuits.
Check voltages and
waveforms in vertical
oscillator stage.
E501, horizontal phase
detector. Arcing from
T504 (HV trans.) will
cause instability. Check
voltages and waveforms
in horizontal oscillator
circuits.

Check voltages and
waveforms in sync and
AGC gate circuits.

Check B++ voltage.
C521

Check B+4- voltage.

E102, video detector.
Check voltages and
waveforms in AGC cir-
cuits.

E805, cell fuse. E806,
charging relay. R801.

E803 and E804, recti-
fiers.
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MOTOROLA
CHASSIS

TS -STS & WTS-435

The TS -435Y is identical to the TS -435 except for the
tuner type. Chassis having the "Y" suffix contain a factory -
installed "continuous tuning" UHF tuner. The WTS-435 chas-
is is identical to the TS -435 except for the tuner type. Chas-
sis having a "WTS" prefix contain a factory -installed "re-
mote control tuning system." For tuner types, refer to the
Model Breakdown Chart.

MODEL BREAKDOWN CHART

Model Chassis
VHF

Tuner
CONSOLE MODELS
19K11W TS -435
YI9K11W TS -435Y
19KIIWA TS -435
YI9KIIWA TS -435Y
19KI2W TS -435
Y19K12W TS -435Y
19KI2WA TS -435
YI9KI2WA TS -435Y
19K12M TS -435
YI9KILM TS -435Y
19K12MA TS -435
YI9KI2MA TS -435Y
19KI3CW TS -435
YI9K13CW TS -435Y
19KI3CWA TS -435
YI9KI3CWA TS -435Y
19K.14W TS -435
YI9K14W TS -435Y
19K14WA TS -435
Y19K14WA TS -435Y
19KI4M TS -435
Y19K14M TS -435Y
19K14MA TS -435
Y19K14MA TS -435Y
19K15CW TS -435
YI9K15CW TS -435Y
19KI5CWA TS -435
YI9K15CWA TS -435Y
PORTABLE MODELS
I9P3-1
YI9P3-1
I9P3-2
Y19P3-2
19P10-1
Y I 9P10-1
19P10-2
Y19P10-2
TABLE MODELS
19T1-3
Y19T1-3
I9T1-4
Yl9T1-4
19T1-5
YI9T1-5

STS -435
STS -435Y
STS -435
STS -435Y
TS -435
TS -435Y
TS -435
TS -435Y

TS -435
TS -435Y
TS -435
TS -435Y
TS -435
TS -435Y

AUTOMATIC TUNING MODELS
Al9T2- 3 WTS-435
Al9T2.-4 WTS-435
A19T2-5 WTS-435

TT -133
TT- 133Y
TT -133
TT -133Y
TT -133
TT -133Y
TT -133
TT -133Y
TT -133
TT- 1 33Y
TT- 133
TT -133Y
TT -133
TT -133Y
TT -133
TT- 1 33Y
TT- 133
TT -133Y
TT -133
TT -133Y
TT -133
TT -133Y
TT -133
TT -133Y
TT -133
TT -133Y
TT -133
TT-I33Y

TT -133
TT -133Y
TT -133
TT -133Y
TT- 133
TT-I33Y
TT -I33
TT -133Y

TT- 133
TT -133Y
TT -133
TT- 1 33Y
TT -133
TT -133Y

lATT-133
2ATT-133
2ATT -133

UHF
Tuner

VTT-600

VTT-600

VT T - 600

VTT - 600

VTT- 600

VTT- 600

VTT- 600

VTT- 600

VTT- 600

VTT-600

VTT -600

VT T - 600

VTT-600

VTT-600

FOCUS INFORMATION

To provide for differences in picture tube gun structures
a focus adjustment is provided by three lugs located on the
plated chassis. They provide a ground potential point, a 280
volt point and a 520 volt point. To adjust, plug the blue focus
lead from the picture tube socket into each of the focus
positions consecutively. Leave the focus lead plugged into
the position affording optimum focus conditions.

HORIZONTAL OSCILLATOR ADJUSTMENT

No special adjustment is needed for the horizontal oscil-
lator coil (L-501) as the coil i used for horizontal hold
lock -in purposes. Merely set for most stable horizontal sync
conditions.

PICTURE CENTERING

Position the magnetic centering device arms together
(for minimum field strength) and so they lie in a horizontal
plane, then simultaneously separate the arms of the device
to center the picture vertically. Best adjustment is usually
with minimum magnetic field strength. Adjust horizontal
centering by rotating the magnetic centering device, as a
unit, one way or the other.

PINCUSHION MAGNETS

Pincushion magnets, in both the vertical and horizontal
planes, are provided as part of the yoke. These magnets are
glued into pockets provided in the yoke flare and require noadjustment.

CIRCUIT GUARD

The Circuit Guard is a thermal cut-out type of overload-relay. It is in series with the low voltage power supply for
protection against shorts in the 8+4- system.

The Circuit Guard will remain in the "closed circuit"
state when the current requirements are in the neighborhood
of 1.8 amps. In the event of a continuous, high current over-
load, the bi-metallic elements of the unit will becomeVTT-600 heated to the extent of "opening" the contacts and discon-
necting the /244--1- power supply. After the bi-metallic elements

VTT-600 have cooled, the Circuit Guard may be re -set by depressing
the plastic re -set button.

The Circuit Guard is designed to remain "closed" on the
higher -than -normal instantaneous surge currents encount-
ered during the initial charge of the filter capacitors. The
Circuit Guard is unique in the fact that, when a short exists
in the associated circuitry, power is not re -applied when the
re -set button is held depressed.

VTT-600

VTT-600

VTT-600

VTT - 600

VTT-600

VERTICAL SIZE AND LINEARITY ADJUSTMENTS

Adjust the Vertical Size and Vertical Linearity controls
for best overall linearity with desired picture size. The
Vert Lin primarily affects the upper picture portion while
the Vert Size primarily affects the lower portion.

DEFLECTION YOKE ADJUSTMENT

Raster distortions can occur if the yoke is not tight
against the flare. To adjust, loosen the yoke retainer clamp
screw and push the yoke as far forward as possible; then
rotate until the picture is straight. When adjustment is sat-
isfactory, tighten yoke retainer clamp screw

DIAL SCALE ADJUSTMENT

The small hole located below the Motorola symbol M
(Channel #1 position) is provided to align the dial scale with
channel window. Use a fine pointed tool, insert into the hole
through the channel window, and turn dial scale to proper
position.

NOISE GATE CONTROL
The Noise Gate Control is located at the back and is used

to adjust the receiver for the signal strength in various
areas. To adjust, tune in a channel that receives a satisfac-
tory picture. Turn the Noise Gate Control counterclockwise
(when viewed from rear of receiver until picture becomes
unstable (rolls, bounces, flip-flops, etc.). Then turn control
clockwise until picture returns to normal. Check all chan-
nels; if any are unstable, continue turning control in a clock-
wise direction until the picture is nbrmal on all chasmels.

(Continued on pages 104 through 114)
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MOTOROLA Cha

FRONT CONTROLS

VHF CHANNEL
WINDOW

CHANNEL SELECTOR

(NISTA MAT IS)

PUSNDAR

CONTRAST

WOE AND
VOLUME

RTICAL HOLD

BNIGHTNESS

MICROPHONE

TRANSMITTER

HOLDER

TRANSMITTER

AUTOMATIC MODELS

VHF CHANNEL
WINDOW

VHF CHANNEL
SELECTOR

UHF CHANNEL
WINDOW

MAIN
UHF TUNING

ON -OFF AND
VOLUME

CONTRAST

VERTICAL HOLD

BRIGHTNESS

CONSOLE & TABLE MODELS

VHF CHANNEL
SELECTOR

MAIN
UHF TUNING

(UHF Models Only)

°SCOFF AND
VOLUME

CONTRAST

VERTICAL HOLD

BRIGHTNESS

PORTABLE MODELS

ssis TS -435, STS -435, WTS-435, Service Information, Continued

0 DETR ETA)

se 51005)
*4111/01541

r KEYING POSITION
*  MOTC0DOLA DIMINO

TP.  TEST POINT

FIGURE 1. TUBE LOCATION, FILAMENT GUIDE AND FOCUS INFORMATION

CUSTOM-MATIC VHF Ulf PIN CUSHION Vlf ANT 001 NOISE B++

FINE TUNING, TUNER INTER CORRECTOR LEAD IN YOKE GATE CIRCUIT

TT -133Y CONNECTING MAGNETS 141 PLUG IR1321 GUARD

CABLE
031011

OSC. TRIM
(C101

UHF TUNER
VTT-600

CONTROL

STRIP ICS,
SUB -CHASSIS

CHASSIS
MTG BRKT

CHASSIS TUNER Ulf VERT VERT YOKE FOCUS HORIZ HORIZ CHASSIS

EJECTOR OUTPUT ANT R203 SIZE LIN CLAMP ADJ HOLD SIZE EJECTOR CENTERING CHASSIS

LEVER 121 CONN LEAD-IN 133K1 1R602A1 1R60281 SCREW LEAD 0.5011 M5071 LEVER 121 DEVICE FIL T. P. MTG BRKT

TOP-MTG

BRKT SCREWS(4)

`LOW &V)
- VOLTAGE

SUB -CHASSIS

FIL SURGE
LIMITING
RESISTOR

1R8311

LOW VOLTAGE

RECTIFIERS
IEB03-E1304)

AC LINE
INTERLOCK

HI VOLTAGE
114V) SUB -

CHASSIS

HORIZ

OUTPUT

TRANS
fT5011

FIGURE 2-1. REAR VIEW OF CONSOLE MODELS - UHF EQUIPPED
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'MOTOROLA Chassis TS -435, etc., Cont.

PRINTED CHASSIS BOARD REMOVAL
THE FIRS -T STEP IN REMOVING THE CHASSIS BOARD

is to remove the three (3) screws at the rear edge of the
chassis and the metal strip they secure (see Fig. 8-1), Now
remove the four (4) tie down screws that hold the board to
the framework. These four screws are distributed along the
top of the board in the positions shown in Fig. 8-Z.

TUBER

OUTPUT

CABLE

RAM TIE DOWN SCREWS THAT HOLD PLATED CHASSIS BOARD TOFRAMEWORKiFIGURE 8-2.

THE SECOND STEP IN REMOVING THE CHASSIS
BOARD is ejection of the chassis out of the framework by
thumb pressure on the ejector levers, located at the left
and right hand sides of the plated chassis board, as shown
in Fig. 8-3.

rEE,

---
OPERATE EJECTOR LEVERS TO SNAP CHASSIS OUT Ct CABINET. , ***** ** B,DO NOT FORCE EJECTORS. THEY WILL OPERATE EASILY WIEN

ALL SCREWS SW. !NEIL 8-I & FIG 8-2 ARE REMOVED.
FIGURE 8-3

THE PLATED CHASSIS BOARD IN SEMI -REMOVED
POSITION is shown in Fig. 8-4. You will notice that the tun-
er's output cable as well as the horizontal output and damper
tube's plate caps are off. Only two remaining leads hold the
chassis to the framework; the focus and contrast wires.
They have been left connected in the photo for two reasons:
to help locate their connections on the board and to remind
you that they should be replaced first when returning the
plated chassis board back into the cabinet; they are easier
to reach in this position.

FIGURE 8-1.
CONTRAST LEAD

TO CONNECTOR

LUG A-37

I
IFOCUS LEAD TO

/138, /L39 OR ABO

CONNECTOR LUGS

DAMPER

TOP CAP
LEAD

NORIZ OUTPUT

TOP CAP
LEAD

COMPONENT PART REPLACEMENT ON HV & LV SUB -
CHASSIS

To replace component parts on low LV) voltage and hi
(HV) voltage sub -chassis, pull chassis out as shown in Fig.9-1 for easy accessibility.

BOTTOM.
COVER

PLATED CHASSIS BOARD

CORN CTOR BANK
SCREWS 161

FIGURE 10-2.

BOTTOM COVER MEG SCREWS

LOCATION EI

CHASSIS
FRAMEWORK
ECG SCREWS

LOCATION SO

r".-_

/rEASSIS
FRAMEWORK

T.M G SCREWS

.01.60111. LOCATION 147

BOTTOM COVER MEC SCREWS

LOCATION In
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MOTOROLA Chassis TS -435, STS -435,
WTS-435, Continued

R101

R102

R104

R103

8304

R105

R111

R110

R108
ON T2

R112

R301

RI13

R114

R115

R605

R606

R602A

R128

R613

R607

R131

8609

R512

R505

R507

R504

R508

KAM

-R310

-8305

,R303

,R119

//,,R302
,R603

,R311
R306

R307

R604

,R205

/R16
,R125

-R611

R15

R308

R116

R510

123

R124

"1127

4502

130

-R501

RI26

ON SOME
MODELS ONLY

FIGURE 14. RESISTOR LOCATIONS

RESISTANCE READINGS

1: Completely remove all power
to the receiver by removing the
power cord from the interlock.

2. Readings above the divider bar
show resistance to ground. Read-
ings below the divider bar indi-
cate resistance to B++.

3. In circuits containing controls,
the readings above and below the
divider bar taken with controls in
normal operating positions. The
individual reading gives maxi-
mum and minimum readings.

*Readitig taken with video de-
tector crystal (E7101) removed.

FIGURE 12. RESISTANCE
READINGS
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MOTOROLA Chassis TS -435, STS -435,
WTS-435, Continued

C102-

C105----tr7
C101

C104

C103

C106

C801

C107

C109

C108

C813

C110

0111

C112

C113

C303

C115

C114

C116

C117

C301

C118

019

C602

C128

C204

C5113

C504

...

011

C312

C123

008

OW

0306

C309

C310

C308

C305

C601

0603

002

C2E0

C120

C202

C508

- -C126

C125

C502

C505

C501

SOME MODELS
ONLY

FIGURE 15. CAPACITOR LOCATIONS

VOLTAGE READINGS

1. Taken from point indicated to
chassis with a VTVM.1t1 0%.

2. Line voltage maintained at
120V AC.

3. Voltages indicated by an as-
terisk will vary with associated
control settings.

4. Taken with contrast control at
minimum and all other controls
in normal operating positions
with no signal input.

5. Tuner on Channel 13 or chan-
nel of least noise with antenna
terminals shorted.

6. All voltages are DC unless
otherwise indicated.

FIGURE 13. VOLTAGE
READINGS
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION

MOTOROLA Chassis TS -435, etc., Continued
PICTURE TUBE HANDLING PRECAUTIONS

An unpleasant high voltage, low current, shock may result
at the second anode of the picture tube. Use care when work-
ing in this general area. If the second anode plug is to be
removed, first short the anode to ground through a well -
insulated piece of wire after the power has been turned off.

TO REMOVE THE PICTURE TUBE

REMOVAL OF THE PICTURE TUBE begins by discon-
necting the deflection yoke from its socket, unplugging the
picture tube socket and the high voltage anode connector at
the rear of the receiver. Remove the LV mounting strap
screw shown in Fig. 10-1.

Place receiver on its side and remove the seven (7) bot-
toi:. cover mounting screws and the four (4) chassis frame-
work mounting screws as shown in Fig. 10-2. Pull out chassis
framework as shown in Fig. 10-2 to gain easy access to the
six (6) connector bank screws and remove same.. Remove
the three (3) connector banks by pulling straight away from
the plated chassis board. DO NOT twist or bend to avoid
possible damage to plated chassis board.

PICTURE TUBE RIG SCREWS 15)

FIGURE 10-3.

Place chassis alongside receiver as shown in Fig. 10-4.
No further dismantling of chassis is necessary. Next remove
the five (5) picture tube mounting screws shown in Fig. 10-3.
Make certain the tube is held securely before the last'screw
is removed. Remove the picture tube by pulling the right
side out (partially) first, this will allow the left hand picture
tube bracket to clear the components on the control strip
(CS) sub -chassis. Place tube on a soft clean cloth to avoid
scratching face.

To remove picture tube mounting strap, loosen the two (2)
bolts shown in Fig. 10-4.

PROTECTIVE
MOUNTING

TAPE

LOW VOLTAGE

SUB-CHASSI

LV MTG-_
STRAP SCREN

HI VOLTAGE IV.

SUB-CHASSI !

Tr: Al 40
01151

:

FIGURE 10-1.

PICTURE TUBE

STRAP BOLTS 121

FIGURE 10-4.

PI% TUBE
MOUNTING

STRAP

Prepare the replacement picture tube by placing duplicate
pieces of tape around the screen edges, as found on the
original picture tube.

ALIGNMENT SECTION

VIDEO IF & MIXER ALIGNMENT

Pre -Alignment Steps

1. Remove the back cover and bottom cover as illustrated
in Fig. 10-2, disconnect bottom cover isolation network.
Remove the one (1) tuner mounting screw and slide tuner
out partially to gain easy access to test points.

2. Set the Channel Selector on channel 13 and the Contrast
control to minimum (extreme counterclockwise rotation).

VIDEO IF & SOUND ALIGNMENT

PRE -ALIGNMENT INSTRUCTIONS

Before alignment of the video IF section is attempted, it
is advisable to thoroughly check the system. If alignment is
started on an IF section in which a faulty component exists,
successful alignment will probably be impossible and the
entire procedure will have to be repeated when the real
cause of the trouble is corrected. Preliminary tests of the
system should include voltage and resistance measurements,
routine checks for bad soldering connections, and visual in-
spection of the circuits for overheated components as well
as for obvious wiring defects.

3. Disable the tuner's local oscillator by shorting point ® ,
located near oscillator tube V-2, to the tuner chassis with
a piece of wire. See Alignment Detail for location.

4. Short across the tuner's antenna with a piece of wire.

5. Remove the deflection yoke plug to eliminate RF inter-
ference radiation. Then connect a 1500 ohm 50 watt resistor
from B++ (contact A-3) to ground (contact A-4) for normal-
ization of the receiver's voltages.

6. Apply the negative lead of a 4.5 volt bias supply to con-
tact A-18 (IF AGC test point) and the positive lead to con-
tact A-17 (chassis ground) of the plated -chassis board.
7. Maintain line voltage at 120 volts AC by use of a variac.
IMPORTANT: Use an isolation transformer to protect the
test equipment, the receiver and yourself from shock
hazard.

8. Make all alignment adjustments from the top (component
side) of the plated chassis board.

9. Refer to the Video IF & Sound Alignment Detail for com-
ponent and test point locations. For proper positions of the
coil cores, see the Coil Core Positions Detail.
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION
MOTOROLA Chassis TS -435, STS -435, WTS-435, Alignment Information, Continued

VIDEO IF & MIXER ALIGNMENT PROCEDURE

STEP
SWEEP GEN

AND MARKER
INDICATOR

(OSCILLOSCOPE) ADJUST ADJUST FOR AND/OR REMARKS

2.

3.

4.

5.

To grid of 3rd IF amp
thru a .001 mmf capac-
itor. Set sweep to approx
44Mc. Markers to 45.75
& 41.25 Mc. Set gen out-
put for 2 to 5 volts P to
P waveform on oscillo-
scope.

To tuner's mixer TP (M)
thru a .001 mmf capacitor.
The TP is adjacent to mi-
xer tube. See Alignment
Detail. See Note in last
column.

a. Set marker gen for
47.25 Mc.

b. Set marker gen for
41.25 Mc.

Connect same as step 02
except set output for
exactly 3 volts P to P
waveform on scope.

Same as step #2 with
same output & markers.

Same as step #4

Connect thru a 47K
ohm resistor to grid
(pin 7) of video amp
See Alignment Detail
for location

Same as step #1

Connect to plate
(pin #5) of 1st IF
tube. It may be
expedient to con-
nect from under-
neath side of board:
See Align. Detail
for location.
NOTE: Connect
a jumper lead
from pin #5 (plate)
to pin #6 (screen) of
the 1st IF tube when
adjusting T-2 & L -
102B

Same as step #1

Top and bottom
slugs of 3rd IF
coil (T-103)

a. 47.25 Mc
trap coils: L -
101C & L-103

b. 41.25 Mc
trap coil, L -
102A (top core)

Mixer trans.
(T-2) located
on tuner: Also
1st IF grid coil
slug (L -102B)
located at bot
of coil form.

1st IF trans
(T-101)

2nd IF trans
(T-102)

Equal peaks with 45.75 and 41.25
Mc markers as shown on curve el.

Tune both cores away from each
other & near the ends of their res-
pective coils. See Core Detail for
core positions.

Note: Temporary removal of bias
battery or increased generator
amplitude may be required to see
trap responses.

a. Minimum response (tune both
cores at end of coil away from
plated chassis). See curve #2 of
Alignment Detail.

b. Minimum response (tune core
at end of coil away from plated
chassis). See curve #2 of Align-
ment Detail:

Tune both T-2 & L -102B for res-
ponse shown in curve #3, step #3
of the Alignment Detail. T-2 af-
fects the center peak & L -102B
affects the two outside peaks.
As part of alignment, adjust L-108
for max frequency response about
38.5 Mc (this trap is tuned to 39.75
Mc when evidence of strong adjacent
video interference is present) to
make sure it does not interfere in
the response curve. * See curve #4.

If a suck -out (trap effect) occurs,
detune 1st IF trans (T-101).

Tune both coil cores at end of coil
toward plated chassis.
Tune for proper 42.25 Mc marker
placement (tune core toward plated
chassis).

Tune for proper 45.75 Mc marker
placement (tune core toward plated
chassis).

Same as step #4 If a tilt occurs, readjust the mixer
trans (T-2, on tuner) & nec-
essary touch-up the 1st & 2nd IF
trans (T-101 & T-102) for the re-
sponse shown in curve #4 of the
Alignment Detail.

 The 39.75 Mc trap (L -101B) is factory adjusted to 36 Mc and is not tuned to 39.75 Mc unless
adjacent video interference is present. Adjust trap by turning core toward chassis, until adjacent
video interference is visually no longer present on picture tube.

4.5 MC TRAP ADJUSTMENT

1. Carefully tune receiver to local station and advance con-
trast control.
2. Adjust local oscillator (with fine tuning control) to bring
4.5 Mc interference strongly into the picture.

3. Adjust sound trap (L -109A) bottom core to find the two
points of adjustment at which the sound beat is just notice-
able 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 inter-
ference.

SOUND ALIGNMENT (Station Signal Method)

The sound system used in the TS -435 receiver consists
of an audio IF amplifier stage, a quadrature grid detector
and an output stage. Since this type of sound system is ex-
tremely sensitive, relatively small input signal voltage will
cause grid current to flow in both the IF amplifier and the
detector stages. Grid current through the tuned coils will
load them down making the adjustment extremely broad and

alignment impossible. For this reason, it is necessary to
use a very weak signal when aligning the driver and the de-
tector input coils. Actually, the signal should be well down
into the noise level for proper tuning action.

Preliminary Steps
1. Tune in a strong TV station.
2. Adjust all controls for normal picture and sound.
3. Refer to Video IF & Sound Alignment Detail for coil and
test point locations (Fig. 22).
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MOTOROLA Chassis TS -435, STS -435, WTS-435, Alignment Information, Continued
SOUND ALIGNMENT PROCEDURE

STEP STATION INDICATOR ADJUST REMARKS

1. Strong signal VTVM to jct of L-301 Maximum deflection (coarse adj.). Of two possible
R 305 (560K )
and R 304

(quad coil) maximum tuning points, use that giving the largest
voltage reading. 5*

(82K) located
near L-301 (See
fig 22)

2. Listening test Maximum sound with minimum distortion (find adj.).

3. Weak signal* T-301
(inter -
stage)

Maximum sound with minimum distortion (maintain
hiss level). *

4. L -109B
top core

Maximum sound with minimum distortion.

(take -off)

7

If sound is not clear at this point, repeat the above procedure as necessary.
* The signal must be weakened considerably either by disconnecting one side of the antenna lead, or

connecting low value resistors across the antenna terminals until a pronounced hiss appears in the
sound. The hiss level must be maintained for proper alignment.

** The purpose of the top pre-set core is to enable the adjustable core to make the tuning range required
while reducing the physical length. If the pre-set core should be misadjusted by previous service work,
merely re -set near top end of coil and tune for maximum.

5EU8

MIXER
OSC

4ES8

RF AMP

SWEEP & MARKER

GENERATOR

MUER
Tam

03 .001 TO
RI 005 MF

01110 T9

VHF TUNER

91
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FIGURE 22. VIDEO IF AND SOUND ALIGNMENT DETAIL
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION
MOTOROLA Chassis TS -435, STS -435, WTS-435, Schematic Diagram, Continued
(Wires with arrows connect to correspondingly lettered wires of diagram on page 111)----
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ON SHOULD HAVE A PLATED CHASSIS BOARD, OR RELATED SECTION, WHICH IS STAMPED WITH A CODE LETTER OR NUMBER LATER THAN THAT SHOWN ON THIS SCHEMATI C.... THE DI
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION
(Wires F and G connect to marked wires of circuit on page 11i) FOCUS ADJUSTMENT CONNECT LEAD #4

F TO TAP GIVING BEST FOCUS

RED
2130V

A38 8+ BOOT 520.
a80A39B

1+K--
11(

5.5V PP V6A

1/2 8GN8

VIDEO AMP

9

L105 L106 1

L708

.821 116 .611

50 T 5'6N150

8
to -

"*"...100V PP H

117

3.9
115

G 1.311 I

r -J 8.2K

L _

SC

V7A

1/2 3BU8/3G S8

AGC

B++

C127)1 27 5.6Kr 1134V N150

113V

7 18 IL. _ft

CC

1.5v
lY

125V PP
H

R201 100K

BRIGHTNESS
g

NEss

L109A
4 5 MC TRAP

[110

180K

9.°4F2 Mrl' M7 B1,0 CONTRAST F"

R11

*E 1201 YF 2

8

0
30K

C201 4 7 70

1
R3-* 20K IW 56 TO 146V

TAP 0

1-079

R125

33K

430

6
95V

2805

2

21 V

R130 2.7K

C128
.02

IR131 A19AW 
20K

210V 3W

A31 +1C127
10MF
300V

280V

R132
NOISE
GATE

4M

CL

Y NCO
CO rya

rs:
or, -sr oo

it

280V

V15
19AFP4

PICTURE TUBE

C202

nA15

50V PP

H

)1(- -0

0 0

V11
12D0613

HORIZ OUTPUT

R504 470

fr
1-1-1

0

7..

RED

180V PP

* R5071425

5K

V12

12AF3
L503

DAMPER LEAD
0 or RED

9

)

2805

311 FILE

1

T501

2 I7

.05

V13

3A3

HV RECT

cc

7 RED

705 PP
V

8

2f2 5

4PUE705130 6 BLE

C5071(.035 rcTir - -1ORN

I 120- Ia

4 2.5KV R513
I

C152009
6.8KW I

c5IIVNY

B+++ BOOT 520V 1 pi 5 -0 1 c 508I
ONLY

TURD A -03--48-
01

4 4.21

can
R510 1M rifIA27

fi
0

--0
50

E601

68K

100K 100K

-.--Aw-17o.°0-1-. 2

v.) -r;

280V
A3

VERT

125V PP
HOLD

V

8-4-+ FROM A32

R601 -4-2.2M
1.8M oN cs-A

ONLY

R20213

R604 180K

.01T))--C)-WW-22K
tAW

C601

64V .0022 1-(P-1(
18K

2M

itoVV`
R612 680K

A4

R605 33K
AW

-32V*

Lri
V6B

1/2 8GN8 2
VERT OSC

A6

C

747. o o6 .01

oi MODULE NOTES I

Al Q
I Z1= CNOONNEACTRDIONS

.01 I 0. RISER WIRE NO: S1

- COMPONENT
0 1 t -1, 3 CONNECTIONS

C603 R611

VERTICAL

E602 VERT MOD

R602W IVEROT SIZE
4M

75V PPI R606

V 470K

02
22K

.

*23V 5

V14

7EY6

VERT OUTPUT

Z'o A35
T601

N BLU RED

270V

R610
1M

0
VERT LIN

A26

11 0o

R609
150

1W

R6028
2M

R608
1M

o 81

1.3KV PP I
V

L701

YOKE
r

--
3.2 KV PP 0

RE

5

C701

100

3 KV

BLU

6

ORG

5'509 ,( 510, 5513
\ USED IN LV -A ONLY.

RES-CA P E505 USED
IN LV-B AND IA TIM

2

ER S TT -133 & TT -133Y IF THE RECEIVER YOU ARE WORKING
L STILL BE APPLICABLE SINCE THE CHANGES WILL BE SLIGHT. 113



VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

MOTOROLA Chassis TS -435, STS -435, WTS-435, Service Information, Continued

PRODUCTION CHANGES

GED

N. C.

V.B. ARM

AUDIO LTTIC
CATHODE T.P.

N.C.

AUDIO TRANS -G2

AUDIO TRANS -P

SHIM. GND.

VOL. TOP

it
La/

TUNER FIL.

25
CRT FIL.

:g CRT GI

13+11E.OBC
in
P-
t) GND T.P.

5i IF AGC T.P.
CD
c, NOISE GATE

tl B++ T.P.

Nt, IF B.

 CRT G2

CRT FIL.

oc

CD
< IF AGC

CO

un

un
un

X
CI AUDIO LTTIC

BLANKING

CL BOOT B.++

VIDEO LYTIC

-AGC PULSE

+AGC PULSE

AGC LTTIC

TORE B++

MOM. SAW
B++

V.O.IFIR

FIL

--Al INPUT

-A2 RIC"

-- A3

-M
-A5
--A6

-Al
-AS
-A9

-All

--Al2

--A03

--A14
--A15

-A16
-A7
-A8
-A 9
-A20

--A21

--A22

--A23

--A24

-A25
- A26
-A21

-A28
-A29
-A30
- A31
-A32
-A33
-A34
-A35
-A36

ON TT -133Y ONLY

K. 133Y
El

00 9

B. FIL B+ T2
_....//4DAGC OD 4) 4)

OSC SHORTING OPENING MIXER OUT

MODULES VIEWED FROM
TOP S IDE.Of CHASSIS

LOCATING NOTCH

. smismome 'Th

zi anummwrwo
.1 00

szo

0 0 0
HORIZ SWEEP MODULE
PART NO. 51K754390

VERT SWEEP MODULE
PART NO. 51E753520

LEGEND OF COLOR CODE
ON PLATED CHASSIS BOARD

GREEN - GRIDS (61)
YELLOW - CATHODES (K)
GRN-RED - PLATES (P)
YELLOW -RED - SCREENS (G2)
RED - B++ (280V)
COPPER - FILAMENT OR GND
BLACK - OPPOSITE SIDE

PLATING.

A37, A38, A39 & A40

CONNECTORS LOCATED AT

VARIOUS POSITIONS ON
TOP SIDE Of BOARD

CONNECTOR BOARD

NOTES:

VOLTAGE 11611SURENIEWFS
1. Taken from point indicated to chassis ground

with a VTVM. '110%.
2. Line voltage maintained at 120V AC.
9. Voltages indicated by an asterisk will vary with

associated control settings.
4. Taken with contrast control at minimum and all

other controls in normal operating position with
no signal input.

5. Tuner on Channel 13 or channel of least noise with
antenna terminals shorted.

WAVEFORM MEASUREMENTS
1. Taken from point indicated to chassis with a wide -

band oscilloscope.
2. Oscilloscope synced near sweep rate indicated.
3. Taken with strong signal; contrast control at

maximum; all other controls in normal operating
position.

CAPACITORS - Unless otherwise eperified, values
less than one in MEI all others in NSF.

** Indicates special capacitor.

Chassis
Coding Changes

TS -435 .01 mf 1400V cap (C508) added; to prevent other
A-01 component breakdown if crt arcs. Connected

between Boot B++ to ground, pin #1 of V6B
(ground) to C505.

TS -435 Horizontal osc module (E504), part no. 51K754365,
A-02 changed to module part no. 511(754390; 20K res

and .001 cap previously wired externally from
riser #9 of module to ground are now incorpor-
ated in new module.

TS -435 Resistor, R308 (470 ohm), physical location
A-03 changed to eliminate possibility of burning insula-

tion of tuner and crt cabling.

TS -435 .01 mf 1400V capacitor (C508) removed.
A-04 .01 mf 1400V capacitor (C815) added; to prevent

damage to filament string if crt arcs. Connect-
ed from TP A23 to ground ( crt fil to ground).
.01 mf 1400V capacitor (C18) added to VHF
(TT -133Y) tuner versions only; connected to
feed-thru terminal "J" and ground. To prevent
damaging feed-thru capacitor if crt arcs.

TS -435 R602 (Vert Size 4 meg & Vert Lin 2 meg) chan-
A-05 ged to Vert Size 2 meg & Vert Lin 2 meg; R613

(560K) in series with Vert Size changed to 2.2
meg. Changes were made to center Vertical
Size range.
NOTE: When using the 18K754414 control as
a replacement, be sure to change value of R613
to 2.2 meg on chassis coded A-00 thru A-04.

TS -435 Horiz Size control, R507 (5K) changed to 10K;
A-06 R508 (6.8K) in series with Horiz Size changed to

15K - 2W; R506(18K) removed from lug #4 of
12DQ6B Horiz Output tube; Jumper #3 removed
from lug #8 to ground and replaced by R514 (22-
2W). These changes were made to reduce over-
drive.

TS -435 C130 (.01 mf -1400V) added between the B+ -1-
A-07 side of resistor R105 (1ZOK) and the ground side

of R111 (1K) to prevent pop arc between Bt+
and ground on board.

TS -435 C129 (.01 mf - 500V) changed to .01 mf - 1400V
A-08 to prevent failure of Noise Gate control.

CS -B

CS -C

HV-A-1

HV-A-2

HV-B

LV-A-1

LV-B

2.2 meg res (R601) in series with Vertical Hold
control changed to 1.8 meg; change was made to
center up Vert Hold control.

R807 (100) was added between 8806 (1K) and
pilot light on tuner mounting bracket to increase
life of pilot light.

Core clamp pad, part no. 75A65636A01, located
between horizontal output transformer core and
mounting plate removed, to reduce strain on
mounting plate. Horizontal output transformer
assembly without the core clamp pad will carry
part no. 24D65410A02-B-1.

Same as HV-B change.

R5)5 (2.2) was added between lug #2 and lug
#6 of 3A3 H. V. Rect; white lead was moved
from lug #2 to lug #6. Changes were made to
improve reliability of the 3A3.

Yoke socket mounted from bottom side of sub -
chassis (LV) to prevent arcing to chassis.
DESIGN CHANGE: Cap C509, C510 and Res R513
located on yoke socket, replaced with Res -Cap
E505.
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

PH I LCO
CHASSIS CROSS REFERENCE

TELEVISION
12J27 SERIES

Model Chassis
for VHF
Models

Chassis
for UHF
Models

12 Position
VHF
Tuner

13 Position
VHF -UHF

Tuner

All Channel
UHF
Tuner

CRT Type

K3051103 12.127 76-12405-1 17DRP4
(1-106)

UK30511C0 12J27U 76-12432-1 76-12320-1 170R P4
(T -105R) (T-130)

K3059111 12J27 76-12405-1 1 7DRP4
(1.106)

UK30591.11 12J27U 76-124324 76-12320-1 17DRP4
(1.1055) (T -I30)

K306061 12J27 76-12405-1 17DRP4
(T-106)

530600Y 12.127 76-12405.1 17DRP4
(T-106)

K3060W11 12J27 76-12405-1 170RP4
(1-106)

K321801) 12.12713 76-12405-2 19ABP4
(T-10615)

K32200D 12J27 76.12405-1 19A5P4
(1.106)

UK322000 12J27U 76.12432-1 76-12320-1 19A6P4
(1-105R) (T-130)

53220115 12J27 76.12405.1 19A8P4
(T-106)

UK322011E 12J27U 76-12432-1 76-12320-1 1964114
(T -105R) (T-130)

53220W8 12.127 76-12403-1 19A5P4
(T-106)

UK3220W11 12J27U 76-12432-1 76-12320-1 19A8P4
(T-1056) (T130)

K322005 12J27 76-12405-1 19A5P4
(T-106)

UK322001 12J27U 76-12432-1 76-12320-1 19A5P4
(T10SR) (T-130)

K3222961 12.127 76-12405.1 19A11104
(1-106)

UK3222WH 12.127U 76-12432-1 76-12320-1 19A5P4
(T -105R) (1-130)

K3222SA 12.127 76-12405.1 19A6P4
(T-106)

UK3222SA 12J27U 76-12432-1 76-12320-1 19A5P4
(T -105R) (T-130)

K3224/3D 12J27 76-12405-1 19A5P4
(1-106)

5322451 12J27 76-12405-1 19ABP4
(1-106)

UK3226130 12J27U 76-12432-1 76-12320-1 19/1.61.4
(T -105R) (T-130)

U5322661 12J27U 76-12432-1 76-12320-1 19A5P4
(T105R) (T-130)

K323000 12J27 76-12405-I 19/04
(1-106)

053230013 12J27U 76-12432-1 76-12320.1 19/.61.4
(T -105R) (1-130)

RECEIVER SET UP CONTROL LOCATIONS

1. Height-Adjust with a thin screw driver through the
hollow knob and vertical hold shaft.

2. Horizontal Hold Centering-Adjust with a thin
screw driver through the hollow horizontal hold
shaft and knob.

3. Vertical Linearity-Adjust with a thin screw driver
through hollow shaft of brightness control and knob.

4. Width Adjustment-Remove volume and contrast
knobs, the width control VR5 can be adjusted
through the opening.

5. Fusible 13+ Resistor-xemove cabinet back. Re-
sistor is a plug-in unit at top right corner.

6. Tubes-All tubes (except CRT) are accessible after
removing back. 1G3GT, high voltage rectifier, s

in cage.

Composite video signal, 2nd
detector output at video input
(L15 of VIFS panel) contrast
set fully clockwise 2.4 volts
p -p, 15,750 c.p.s.

Sync separator output, plate
of V4, (pin 3 of 8AW8A) or
(119 of VIFS panel) 36 volts
p -p, 60 c.p.s.

HORIZONTAL OSCILLATOR ADJUSTMENT

Allow set to warm up. Tune in a picture.
1. Short out the horizontal ringing coil, T6 by placing

a jumper across terminals 1 and 3.
2. Set the horizontal hold control, VR2 shaft, to the

center of its range.
3. Adjust the horizontal hold control centering control,

VR2 screw driver adjustment, to set the oscillator
to the correct horizontal line frequency (to stop the
picture; it will not be stable). Bring picture into
sync from high frequency side (black bars sloping
up to the left ).

4. Remove the shorting jumper from across T-6 and
adjust the ringing coil core for stable picture sync.
Bring picture into sync from high frequency side.

1 1 5
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PHILCO Chassis 12J27 Series, Schematic Diagram, Continued
-

CIFIF
LINK

VIFS PANEL
V

4EH7
1ST VIF

X8
YEL-WHt 000

X5 X9 X10 c) X6
OR- YE L- YEL-
RED VIOL GRN

=-V2 VC3 VC4 CI7
.5C-3 1-5 .5-3

R23
IK 500

L_P

....-6

2
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148V
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1500 '1500

R22 9 C7 4272
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+150V

- VERT INTEGRATOR N2
1 22K

( .90K 3)
.005 °I C28

27K TX4
I

0821 T.400V
I -

_I_=
6

T15°
2

L

120V AC
6011$

PHASE COMP N3

4 150K ^82 20-

680K 200

047
1.2

MEG .001

90V

V5
T5 4EJ7

2ND VIF

211

4

R28
330

IF AGC

2

1,3

R24
100 10082

V9
13F07

VERT OSC-OUT
Wse

C26 R31 C33
I(

1.5 MEG .0015

.068
400V R37

C25

L 221)
83V

L20
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4165V
-.3V

5 T

CI

II 18 =-

INGOC.

2ND
DET

jr, DI
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X
401

CI.

LI 3

50v ,--1- C42
111F

VR3
235V HEIGHT
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1000V

-23V
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.0022 R35
3

600V 220K R33
1

*--) 1.5 9 17.5V
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1
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24V o
L29
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39K
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OFF -ON SW
(REAR OF
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= IWR632111VHF)
12 MUFF)
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200 COLD
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3
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+275V

+260V

+165V

+150V

W R4
6.8K

+275V.480 -W. --
L37

VII V8 V4 VS V6 V3 V2 VI
170066 17D4 4EJ7 4EH7 IIJE8 4CS6 6EA8

89V 73VI
8AW8A X4 66V 62V 57.5V 47V 42.5V IL9

L35 7 2 7 8 11.26 5 4

_I  L
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116



VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

PHILCO Chassis 12J27 Series, Schematic Diagram, Continued

VI
1/2 6EA8

SIF

Ov 2

RII

f -
35V+ 3 T3

2 + OV

I 4/1 .0
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IC7 CIO
1031 T.47

100V

R 18

150K Cl2
V3 1560

1/2 11JE8
GATE

10 4 V

R4
120K

+ IL65V
20

0
V4

1/2 8AW8A
SYNC SEP

3

-6.5V
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+165V
L20

VRI
250K
BRT

R41
220K

+275V

3

)1C44

- 120
5KV

1704
DA M8 R

V8 0L24

275V

L30 vR8* X12 .,

/ 0228v  WIDTH RFCIii6
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R44
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4
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1

1

16KV

VR3
3.4MEG
HEIGHT

+400V
L23

P9 Y6

R47
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PIO
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+400V
R43 +
33K -rE5-I

104 F
=450V

+275V

PI 1

R48
180 G.

Y4S
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SCHEMATIC DIAGRAM, TELEVISON CHASSIS I2J27
NOTE:

ITEMS IDENTIFIED BY AN ASTERISK (*) ARE NOT
PART OF PERMA-CIRCUIT ASSEMBLY
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PHILCO Chassis 12J27 Series, Service Information, Continued
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-
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VERTICAL CIRCUITS I7D4 Damper 14K)) 1101a2 94. F)).
8 AND AMC CIRCUITS .    V9 Vert. Osc.

13FD7 Vert. ON. 14KS/ 1.30111 Fil. Fil. 2.8MR 400K)) 5501)_
°MM.. SYNC SEPARATOR AND VIO

ri.:43 9'..1 VIDEO AND AGC CIRCUITS NOISE INVERTER CIRCUITS 8CG7 Hor. Osc. 25K)) 1.3M11 1K)) Fil. Fil. 50KS1 70K)) 1K1/

V11
17D06B Hor. Out. Fil. 25K)) 700K)) Fil.

ioGxo

I I

12

_ .

13

' i
1,41

.

C3

.4380V----
75VRep En . -N,i

.--.

165V I43Vter 285V

CI in thi,

C.2

I43V
77.5

L

115

...
0/11

411IS

0

%

o o I-
14

__. _..1.,....
10 CZ. 0, #, 3

_, is\--------.... 3AF4A
OSC

2 , 17 t."
D.Z

43 . tz.
iw, j'i

15

-
16

UHF
TUNER

IF PROVIDED

Ces ,.o
432

3" 3'

11

, 21
(..

00, 13

oil [x(32'''

0 I

30

c53

3 v3 IPtilill
, cx, . ,30''

3r., /,,

3, F.
RIO Lio330 Pr/

c,,

..4 ''- (3.

-
V6 V5 V4

V9
13FD7

20 Vii W
17 4E

1ST
H7 EJ7

/ 2NDVIF 0 /
8AWBA

VIF VIDEO B NI
9 8

VERT OSC
VERT OUT VIO VII

RCGT VA 170068
OSC I 704 NOR OUTNORDAMPER- ./ ". _

(8
412

SiO

411C21 929 Au

11.G. IO) .14 -1 R" Hczo a-,?. - -C803-
R2s 'il I.A.  C19.n

L20 GIO

RAN

j_
...."' -=-4 "410P

DEFL PW ASSY (SHOWN ABOVE)= mil, tit19
/CIAT

4
('', r' -I .5 )- 71'44

^ 4110- IP VC ell
CV- LT;,, `1G 5H . t-

123 PIGP2I '''' . 7 " Lo 45
PIG

x

CV -- 2,

20 ' r--,.9 LI _.)-. o o , NI(2, .. .3

/ CIO

.20 C9

414) T5

c,,"
L9 =, T

r,:-_:. _

21

CA .13

> ...'
Op

3
Ril-=-

C.= 7 ." . 's... 0 C7 -sit-7, '-c -...- ,,,
L5

CY w.i .I-
22

VS V2 VI VIZ
IIJE8 4C56 SEAR 103

AUG OUT SOUND DET SS & 5 I F NV RECT
II GATE

COMPONENT PLACEMENT, I 2J27 CHASSIS
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

PHILCO Chassis 12J27 Series,
B I

V6
4EH7

1ST V1F

VC4 VC3

(13)

X9

CIA, Ica
R20

T Cl2
RI9 2.4

ow

LIT

Rio
C4

G2

-1 R4

-SV
10.V.1

V3
I IJE8

AUDIO OUT
AND GATE

L 22// J23
R3I

STL
L28ir27

17.5V

SYMBOL LOCATION

A.L.
A.O.T. B 12
CI H 22
C2 E 22
C3 C 22
C4 B 21
C5 F 21
C6 D 21
C7 C 21
C8 C 21
C9 E 21
CIO E20
C11 F 20
C12 C 20
CI3 J 20
CI4 G 19
C15 E 19
CI6 9 20
CI7 B 19
CI8 H 19
CI9 H 19
C20 E. 18

C2I E 19

R23 ye
112 RI7

4,5V

cm

4CvS266
DISC

U

VERT OSC
VERT OUT

C22
C23
C24
C25
C26
C27
C27A
C28
C29
C30
C3I
C32
C33
C34
C35
C36

C38
C39
C40
C42
C43
C44
DI
D2

C2

V5
4EJ7

2ND V1F

L110 6150

2P 3

9R2

F i G

55V

H RII

WR1

Service Information, Continued

4 3

54#2
To

19

C18

x7

4 R25

LIR,T

V4
SAVA

VIDEO 8 SS
I NV.

V V9V L14

00 "i R22
p1106I3

919

55V eV --Otte j-
3 12 I

4 T

1-12r62

iT91

l*R3

fra3

RS

VI
6E48

S1F

VIFS PERMA CIRCUIT PANEL
I 0 I P 1 0

C
90V

D2
tZ; X12

L24

932
C/711

XR39

4,zc
3V +'5

3
938

610
8C67

HOR OSC

L30

k35

ie37
4L

DEFLECTION PERMA-CIRCUIT PANEL

D 19
G 18
F 18
E 18
M 14
0 15
Q 15
K 15
L 15
N 15
P 15
K 16
M 16
N 16
Q 16
S 16

N4
N 2
K 21
K 10
G 10

H 19
D 14

D3
D4
El
E2
E3
El
FC

NI
N2
N3
1414

N5
RI
R2
R3
R4

125

R6
R7
R8
R9
RIO
RII
R12

N 3
N 2
M II

.1 II
D II
P4
R 3

H 21
M 14
0 14
0 16
A II
H 22
D 22
B 22
B 22
J 21

J 21
H 21
G 21
G 22
G 21
F 21
E 21

N.V.
PULSE

VII
170068

HOR OUT

PANEL LUG CONNECTIONS

Terminal Lug Identification VIFS Panel
Lug Identification
LI 275V B+ lead
L2 Lead to center lug of brightness control,

VR1
L3 Video output to CRT cathode, pin 7

gTh 14 260V B+ lead
Mir L5 Shielded lead to top of volume control

VR4
L6 Tuner AGC lead
L7 Blue lead of A.O.T. to audio output plate
L8 Shielded lead from arm of volume control

VR4
L9 Filament lead to L25 of sweep panel
LIO Lead to contrast control VR4, lug 3
L11 Test point for sound detector
L12 Gate pulse from H.O.T.
L13 I -F A.G.C.
L14 Lead to lug 2 of VR4, the contrast control
L15 Video output from video 2nd detector
L16 Test Point: Grid of second I -F
LI 7 I -F input link from tuner
L18 Filament input from L26 of deflection

panel
L19 Sync output to L22 of sweep panel
L20 165V B+ lead
L21 150V B+ lead

Terminal Lug Identification Deflection Panel

Deflection Panel
L22 Sync input from VIFS panel L19
L23 Lead to top of height control VR3
L24 Lead from damper cathode to H.O.T.

terminal #3 and pin 2 on yoke
L25 Filament lead to V9 13DF7 pin 4 from L9

of VIFS panel
L26 Filament lead from V8 1704 pin 7 to

VIFS panel 118
L27 Lead to top of vertical hold control VR3
L28 Vertical output cathode, lead to Cl by-

pass electrolytic
L29 Vertical output plate, blue lead to V.O.T.
L30 Lead to center tap of width control VR5
L31 Lead to center tap of vertical linearity

control VR1
L32 Vertical output bias, lead to VIFS panel L2
L33 Filament lead from pin 4 of V10-8CG7

to CRT pin 1
L34 Shielded lead to horizontal hold center-

ing control VR2
L35 Filament lead from surge resistor to VII

17DQ6B
418 L36 De -coupled 8+, 260V

L37 275V B+
L38 Lead from top of width control VR5

ye
1704

DAMPER

SYMBOL LOCATION

RI3 C 21

RI4 B 21

RI5 E21
Rl6 J20
RI7 E 20

R18 C 20
R19 B20
R20 A 20

R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R3I
R32
R33
R34

A 20
J 20
B 20
F 19
J It
G 18
F 18
E 18
D 18
E. 18

L 14
P 15
N 15
Q 15

G131,)

L2.6

R35
R36
R37
R38
R39
R40
R4I
R42
R43
R44

TI
T2
T3
T4
T5
T6
V.O.T.
VCI
VC2
VC3
VC4
VRI
VR2

L 15
M 16
M 16
0 16
M 16
P 16
K 3
P4
J II
H II
D 22

21

F 21
G 19
E 19
P 16
F3
C 18
C 18
C 20
C 20
H 2
K2

VR3
VR4
VR5
WRI
WR2
WR)
WR4
WR5
WR6
WR6
WR7
XI
X2
X3
X4
X5
X6
X7
X8
X9
X10
XII
X12
X13

M 2
Q3
P

F 22
E 22
K 21
S IS

3

Q3
Q3

II
21

J 21
.1 20

G 20
C 19
B 19
H 19
C 19
B 18
B 18
H 18
R 14
R IS
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VOLUME TV -19, MC3T -OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

PHILCO Chassis 12J27 Series,

VIDEO I -F ALIGNMENT

AM ALIGNMENT

CONTRAST CONTROL: set for maximum.
CHANNEL SELECTOR: set tuner to channel 4 posi-

tion.
SIGNAL INJECTION: to tuner feed-thru capacitor in

mixer grid circuit.
BIAS: -8 volts to L13 on VIFS panel.
SCOPE: connect to L15 on VIFS panel, video detector

output.

OUTPUT LEVEL: not to exceed 1.0 volt peak to peak
during pole and sweep alignment. Not less than .2
volt peak to peak as null, during trap alignment,
is approached.

1. Adjust tuner pole, TIT for maximum at 42.9mc.
This is a temporary setting for trap alignment.

2. Adjust trap VC3 for minimum at 41.25mc.*
3. Adjust traps VC2 and VC4 for minimum at

47.25mc.*
4. Repeat steps 2 and 3. Bias may be reduced as trap

minimum is approached.
5. Adjust tuner pole, TIT (tuner) for maximum at

42.9mc.
6. Adjust VCI for maximum at 45.5mc.
7. Adjust T5 for maximum at 44.3mc.
8. Adjust T4 (top) for maximum at 45.0mc.
9. Adjust T4 (bottom) for maximum at 42.7mc.

10. Repeat step 8 only.

*These traps are sharp. During adjustment, the gen-
erator output frequency may change with generator
setting. This may be compensated for at the gen-
erator.

Alignment Information, Continued

SWEEP ALIGNMENT

SIGNAL INJECTION: to antenna terminals through
matching network (generator to 300 ohms).

CHANNEL SELECTOR, BIAS, SCOPE and OUT-
PUT LEVEL: Same as AM alignment.

R. F IN MC

100

80

2
40

wa

60

20

0

0
1

) 53

1.0

UX0
to ul
W(1)

I.F IN MC 8. 8
cr

008
(csi
98.

I f
E3 8 gi8

Q*

0
0
sr

0
r -

FIGURE 1-1 OVERALL R.F., I.F. RESPONSE
CURVE, CHANNEL 4

I . Inject 65.75mc, AM, 30% modulated signal, into
antenna adjust fine tuning control for minimum
output. Do not disturb fine tuning during balance
of I -F adjustment.

2. Inject channel 4 sweep signal (69mc with 6mc
sweep width) into antenna. If necessary, adjust the
following poles to bring the curve within limits.
Refer to Fig. ( I -I )

a. VC I , to set carrier level.
b. TIT on tuner, to adjust 42.5mc (sound side)

slope.
c. T5, adjust for flat response curve.
d. Detune T5, to set knee on sound side 20%

lower than knee on carrier side.

4.5 MC TRAP ALIGNMENT

1. Inject 4.5mc AM signal into LI5 or use station
signal.

2. Connect 4.5mc detector Fig. 1-2 to L3 (pin 7 of
CRT).

NOTE: Preliminary padding of 4.5mc test de-
tector connect detector to an accurate source
of 4.5mc signal and pad core of transformer
for maximum dc output voltage.

NOTE: When using generator calibrate by zero
beating with sound I -F developed from station
signal.

3. Connect 20,000 ohms 'voltmeter, set to 2.5 volt
range, to detector output.

4. Turn contrast control fully clockwise (to maximum).
5. Adjust 4.5mc trap (T2 bottom) for minimum in-

dication.
SOUND I -F ALIGNMENT

NOTE: The sound I -F alignment is based upon a
properly aligned video I -F strip.

1. With a strong signal (antenna connected) adjust
the quadrature coil, T1, for maximum sound.

2. Remove short from sound test point LI I and add
parallel combination 15K resistor and 150 mmf
capacitor to ground.

3. First rotate fine tuner into maximum smear ( maxi-
mum counter -clockwise) to reduce signal. Adjust
T2, (top) sound takeoff coil and sound interstage
transformer, T3, both coils for maximum negative
dc at L11.

4. Retouch quadrature coil for maximum sound.
NOTE: Misadjustment of the sound takeoff, T2

(top) and the sound interstage, T3, will cause
either weak sound or an excessively high noise
level, or both.

1.2 MMF TI
1960 4.7K

PART NUMBERS

CI

C2

30-1221-21

PART OF TICI AL RI
C3
RI

901238-5
66-2478540

INPUT
C2 C3

Ti2n,
OUTPUT

TO
METER

TI

XTAL
32-4449
34-8022-2

4.5MC DETECTOR PROBE

FIGURE 1-2 4.5MC DETECTOR PROBE CIRCUIT
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

PH I L.00 1962 "K" -LINE TELEVISION
12N50 SERIES

MODEL CHASSIS CROSS REFERENCE

MODEL
CHASSIS
FOR VHF
MODELS

CHASSIS
FOR UHF
MODELS

14 POSITION
VHF TUNER

1 3 POSITION
VHF/UHF

TUNER

ALL CHANNEL
UHF TUNER

CRT TYPE

K3 7 20CB 12N51 76-12380-1 19BLP4
(TT -140)

UK 3 720CB 12N51U 76-12381-1 76-12343-2 19BLP4
ITT -144) (TT -132)

K3 72 2 BE 12N51 76-12380-1 19BLP4
(TT -140)

UK3 72 2BE 12N51U 76-12381-1 76-12343-2 19BLP4
(TT -144) (TT -132)

K3 72 2CG 12N51 76-12380-1 19BLP4
ITT- I 40)

UK3 72 2CG 12N51U 76-12381-1 76-12343-2 19BLP4
(TT -144) (TT -132)

K3 724 GD 12N51 76-123b0-1 19BLP4
(TT -140)

K3 724 SI 12N51 76-12380-1 19BLP4
(TT -140)

K3 724 WA 12N51 76-12380-1 19BLP4
(TT -140)

NOTES: Cabinet Colors - BE Beige, CB Charcoal Blue, CG

PICTURE TUBE REMOVAL, MODELS
3720, 3722 AND 3 724

1. Remove chassis.
2. Remove 14" bolt at top center of CRT mounting ring.
3. Pull mounting ring open.
4. Remove CRT.

CLEANING SAFETY GLASS
CAUTION: WHEN CLEANING SAFETY
CLASS ALWAYS USE A SOFT CLOTH
WITH SOAP AND WARM WATER.

1 2N 51 NOISE CONTROL SETUP (VR2)
The "Noise Control", VR2, adjusts the bias of the noise

inverter stage for optimum performance at all signal levels.
The procedure for adjustment is as follows:

1. Adjustments to be made with weak signal. If neces-
sary, disconnect antenna from set to obtain weak
signal.

2. Shunt the noise control with an 18,000 ohm resistor.
3. Adjust the fine tuning control until slight sound beat

appears in picture.
4. Adjust the noise control until the picture appears

watery. This condition is due to the noise inverter
stage passing some inverted sync signal.

5. Back off the noise control slightly until picture is
steady. Then remove the 18,000 ohm resistor.

- Coral Green, GD - Gold, SI = Silver, WA = Walnut.

CHECKING THE HORIZONTAL PHASE COM-
PARER SELENIUM DIODE (D1 ON V.O.S. PANEL)

When servicing television receivers where the dual sel-
enium diode phase comparer is suspected, a fast and
efficient method of checking them is this:

A 20,000 ohm/volt meter is employed. On the 10K
scale the forward resistance (meter connected in the
same polarity as the diode) should be a maximum of
6000 ohms. The ratio of the forward resistances of the
two diodes should be less than 2 to 1. On the 100K
scale the back resistance ( meter connected in reverse
polarity to the diode) should be a minimum of 2 meg-
ohms.

HORIZONTAL OSCILLATOR ADJUSTMENT
Allow set to warm up. Tune in a picture.
1. Short out the horizontal ringing coil, T6, by placing

a jumper across C33, place jumper between lugs
L37 and L40.

2. Set the horizontal hold control, VR6, to the center
of its range.

3. Adjust the horizontal hold centering control, VR1B,
to set the oscillator to the correct horizontal line
frequency (to stop the picture; it will not be stable).

4. Remove the shorting jumper from across C33 and
adjust the ringing coil T6 core for stable picture sync.
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PHILCO Chassis 12N51, 12N51U, Service
VC4

4025 MC 4l X75 N^._
TRAP TRAP

VC2 VCI
47.25MC 41.25MC

TRAP TRAP

FIL v3 T3
1ST VIF

V2
2ND VIE

+150V

Video IF Perma-Circuit Panel - Top View

VIF PANEL
LI Lead to L46 VOS Panel
L2 Lead to L32 VOS Panel
L3 Lead to L51
L4 I -F Output
L5 Lead to Electrolytic

Capacitor E2-2
L6 B+ 140 volts
L7 Lead to L92 VOS Panel
VOS PANEL
L8 Lead to grid of CRT, pin 6
L9 Lead to A.O.T.
L10 Lead to A.O.T.
L11 Lead to Electrolytic

Capacitor E I -3
L12 Lead to VR5, vertical hold

VII
61378

AGC GATE

V9
64E8-55

VIDEO OUT

013iD-
217O

NA)LW/

L41

GATE

TUNER

AGC
L48

L99

PDX
GAT E

L50
+275

151
F IL I 8

7

X I I

-V 78

OVER _14.5
V

265V 500v 9
V 6.7V

HOR
L:3 PULSE

L450
43323a, E,5(1)..V.-L40

6

"T

c=31.45` Ti
+275 ARM

6.72
2.5 L39

138

CONT
ARM

9

L35
SYNC

BO

152

.6

U

95
0265

L46

2ND L420
IF AGC

1=} 136V

i.
L44

0
V

170

GI6O
R49

L53
HOR
OUTO
-52V

10
GIBO

201 0 +260

)._C3 4

R48

NB

1=IL4I
WIDTH

..L

VIII 0 2 6
V 0 7

1 VERT

GRIP6

2 2

1;1111

,..

V12
613E4

DAMPER

1_37
HOR TP

C33

4111
3 2

2

8

VI3
60068

HORZ. OUT

VI
3RD VIF 8
VIDEO DET

Information, Continued

IF OUT

PANEL LUG CONNECTIONS-12N51-CHASSIS
LI3 Lead to P8, horizontal yoke
L14 Lead to L43
L15 Lead to VR9, volume control
L16 Lead to VR3, vertical

lin. control
L17 Lead to B1-9
L18 Lead to Electrolytic

Capacitor E4-3
L19 Lead to V.O.T., Lead to

P9 of vertical yoke
L20 Lead to L53
L21 Lead to VR9, volume control
L22 Blue lead to V.O.T.
L23 Lead to L36
L24 Lead to grid of CRT, pin 3
L25 N/C

L33
FIL 3

V7
6EA8

NI 8 SIF

L26 Lead to VR2, noise control
L27 Lead to G13
L28 Lead to E4-3
L29 Lead to L28, E4-3
L30 Lead to VR7, brightness

control
L31 Lead to CRT cathode, pin 7
L32 Lead to L2 I -F panel
L33 Lead to B1-9
L34 Lead to VR6, horizontal

hold control
L35 N/C, test point
L36 Lead to L23
L37 N/C, test point
L38 Lead to E4-2, lead to

V118 contrast control
V5

6 FD7
VERT OSC
VERT OUT

ART AR

L32 L301 2

17
+170

L3IO
VID
OUT

XIS

-L

C30
A

6 30

134

C2B

19

-r
-7.7V

7- I
271C25

R28

B
C24

NOISE
POT

L26

--I R24 j---
VERT

1

1111. L22 I

I42V
OV

12V

9

0

6

6v

,ATHoDE 0,11
VERT OUT

LIZ =GB

MEIN
9 V

w.9.2V

L1611102
ViEr

GIB

A

RZ6 N3

C29 -lc VERTl = co)
90 'NT

3

9° 20
SCR

q5; 1_19 L17 RI6
3

R20

O
L24 101111 LI3

L 14

C= 21:337'V F1L 2 2

16

C23,CZ:k
4.8V

R

2

CIS

SND
TP

L27

I h
R34 C27

26

C3I 4 R51 30V

AWE L2
C=450=3 4.450

4 6
2

PI PI

VIO VRIB VRIA
6CG7 HORZ. HEIGHT

HOR Z. OSC CENT.

95

L25 II

5V

§,

C VOL
22 TOP

L2I

R22

1.13

CR
CRT

R15
-I 1-

1_0 248
LIB

+450

Gil
GI2O

V6
6CS6

SND. DISC.

Video -Oscillator -Sound Perma-Circuit Panel - Top

VIDEO I -F ALIGNMENT 12N51
AM Alignment

1. Connect tuner to receiver.
2. Remove 6BY8 gate tube.
3. Apply 2VDC to tuner AGC bus. (L49) on V.O.S.

panel.
4. Apply 10V to I -F AGC bus. (L42) on V.O.S. panel.
5. Connect scope through 10K isolating resistor to I -F

output (L46) on V.O.S. panel.
6. Apply AM signal to mixer grid through .001 capacitor.
7. With AM signal, 400 cycles modulated, 30%, make

the following I -F trap and pole adjustments. Input

9

L.15 2100 CD
VOL'
ARM

CI4

248
V 490

SCR

L9
LIO
AU
AUD
PLO

G9

V4
6805

AUDIO OUT

LEGEND FOR PERNA- CIRCUIT PANELS

HORIZONTAL CIRCUITS

SOUND IF DETECTOR
AND AUDIO CIRCUITS

VIDEO AND AGC CIRCUITS

VERTICAL CIRCUITS
     4.  '4,

1111111=MEMME
111111111111M

SYNC SEPARATOR AND
NOISE INVERTER CIRCUITS

L39 Lead to E1-2
L40 Lead to B4-7
L41 Leadto VR4, width control
L42 Lead to L7 I -F panel
L43 Lead to L14
L44 Lead to E1-2
L45 Lead to pin 3 of H.O.T.
L46 Lead to LI I -F panel
L47 Lead to pin 5 of H.O.T.
L48 Lead to B4-4
L49 Lead to P4 of H.O.T.
L50 Lead to B+ 275 volts
L51 Lead to B1-9
L52 Lead to pin I H.O.T.
L53 Lead to L20

1 1-NEW-MATIC

I

lii,REMOTE

OFF -ON
SW NEW-MATIC0 SETS ONLY

{ITCH CONNECTIONS

TO L48
TUNER

AGC

+260V

41
TUNER PWR
CONNECTOR

THESE POINTS IN
LOW VOLTAGE
POWER SUPPLY

WR5
3.3( 3W

101( SW

2 6.3V

+260V

View
level should keep signal out of overload.
a. 41.25 mc.-null with VC3 (bias may be lowered).
b. 47.25 mc.-null with VC2 and VC4 (bias may be

lowered).
c. Repeat "b" to insure maximum rejection. Reduce

bias and increase signal level so that accurate null
may be obtained.

d. 42.75 mc.-VCI and T2 for maximum.
e. 45.0 mc.-T3 for maximum.
f. 45.75 mc.-TIT (on tuner), for maximum.
g. 44.3 mc.-adjust TI for maximum.
h. Adjustment of all cores should be made from top

of coil downward.
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

PHILCO Chassis 12N51, 12N51U,

(Continued from page 122)

Sweep Alignment
1. Repeat steps 1 to 5 inclusive in a.m. padding pro-

cedure.
2. Inject R -F sweep at channel 4 (R -F response should

meet tuner specifications). Connect generator to an-
tenna terminals.

3. Set detected sweep level at 3V, P to P, by adjusting
R -F input level.

4. Adjust local oscillator for zero beat between R -F pix
carrier and 45.75 mc. I -F pix carrier.

5. Observe sweep response (Figure 1-1) and make the
following touch-up adjustments:
a. 45.75 mc. position adjusted with T3.
b. 42.5 mc. position adjusted with VC1 and T2. If

42.5 mc. is high, adjust with VC1. If 42.5 mc. is
low, adjust with T2.

c. Tilt curve (balance top for equal peaks) with Ti.
6. Don't make any adjustments with T1T.

100%

70 %

VALLEY

PIX CARRIER SOUND CARRIER

ALLOWABLE LIMIT OF
TI LT
30%

BANDWIDTH MUST NOT EXCEED 11 MC. AT
THE 70% POINT.

IDEAL
CURVE

Figure 1-1. Tuner Response Curve
Showing Bandpass Limits

Picture Quality Adjustment
1. Repeat steps 1 to 5 inclusive in a.m. padding pro-

cedure.
2. Apply 45.5 mc. a.m. signal, 400 cycle, 30%, modulated

to mixer grid through .001 capacitor and make the
following adjustment, making sure signal does not
overload:
a. Maximize with T1T (on tuner).

NOTE: Due to the broadness of the
mixer pole, it may be necessary to use
a d.c. meter at the I -F output. Retuning
the mixer from 45.75 mc. to 45.5 mc.
will represent approximately 34 turn of
T1T core downward.

3. Repeat steps 1 to 4 inclusive in sweep alignment
procedure.

4. Observe sweep response at padding bias.
5. Remove I -F and tuner bias (replace 6BY8 gate

tube) and observe sweep response. The detector
level is 1 volt, P to P.

6. Make no additional adjustments.

Alignment Information, Continued

4.5 mc. Trap Alignment
1. Inject 4.5 mc. a.m. signal into L46 or use station ,

signal.
2. Connect 4.5 mc. detector (see circuit Figure 1-2)

to L31 (pin 7 of CRT).

NOTE: Preliminary padding of 4.5 mc. test
detector.

Connect detector to an accurate source of 4.5 mc.
signal and pad core of transformer for maximum d.c.
output voltage.

NOTE: When using generator, calibrate by zero
beating with sound I -F developed from station
signal.

3. Connect 20,000 ohms/volt meter, set to 2.5 volt
range, to detector output.

4. Turn contrast control fully clockwise (to maximum).
5. Adjust 4.5 mc. trap (bottom core T7) for minimum

indication.
13310 1103

0 30-00-31
CC ANT Ce
C3 30-0511-3

r2:495.°
STAL 34-6022-3

OG Mn
OUTPUT

ZVI

Figure 1-2. 4.5 mc. Detector Circuit

SOUND TAKE -OFF AND INTERSTAGE
ALIGNMENT

To align the circuits in T7 and T5 it is necessary to use
the sound test point L27 for output indication. This test
point is grounded and no RC network is on the panel.

1. Remove the ground and add an RC network to
ground. The network consists of a 15K ohm resistor
and a 150 AiLf capacitor in parallel.

2. Connect V.T.V.M. to RC network. A TV station
signal may be used for alignment if the 4.5 mc.
signal level can be reduced below the limiting level.
This can be done by tuning the tuner local -oscillator
all the way into smear and turning down the con-
trast. Reducing the antenna input until the picture is
slightly snowy should also reduce the 4.5 mc. signal
level.

3. Adjust the upper core of T7 and both cores of T5
for maximum meter reading. With 4.5 mc. level, set
for -3V meter reading, turn lower core of T5 clock-
wise to drop meter reading to -2V. Turn upper core
of T5 counterclockwise to drop meter reading to
-1V. This should be approximately 34 turn.

rIT

MIXER GRID
INJECTION
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VOLUME TV -19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION -

RCA VICTOR
MODEL AND CHASSIS REFERENCE

MODEL CABINET TUNER DEFLEC.CHASSIS MOUNTING TUNER KINESCOPETYPE TIONASSEMBLY

191-A-192 & 4 Portable KCS133A TMA18A KRK96N 114° 19AVP4

191 -A -192U & 4U Portable KCS133B TMA18B
KRK96N
KRK66AH114° 19AVP4

191 -AE -202 & 5
191 -AE -208-& 9 Portable KCS133F TMA18C KRK98E 114° 19AVP4

191 -AE -202U & 5U KRK99E
191 -AE -208U & 9U Portable KCS133H TMA18D KRK66AH 114° 19AVP4

*191-AER-204 Portable KCS133C TMA17A KRK102H 114° 19AVP4

The final numeral in the model number designates the cabinet finish, as follows: -2 -BLACK, 4 -IVORY (4 -GRAY for Model 191-AER-204
only), 5 -VERMILION, 8 -BLUE and 9 -MAPLE. The suffix "U" in the model number identifies instruments with provision for UHF reception.
° This model incorporates a KRTIB (2 Button) Remote Control Transmitter and a KRS24C Remote Control Amplifier.

ADDITIONAL MODELS WIDTH ADJUSTMENT

MODEL CHASSIS The width adjustment is L101 and is located at the top of the
chassis, between the horizontal output tube and the high voltage

192 -A -094 -MV KCS133F compartment.
192 -A -094 -MU KCS133H The width of the picture should be adjusted to fill the mask
192 -A -098 -MV KCS133F with a line voltage of 108V. With normal voltage of 120V, the
192 -A -098 -MU KCSI 3 3H picture should overscan the tube at each side by approximately
192 -A -099 -MV KCS133F 3/4 inch. The adjustment should be made with the Brightness con -

192 -A -099 -MU KCSI 3 3H trol set at normal operating position.

VERTICAL SIZE AND LINEARITY ADJUSTMENTS
(Material on pages 125 through 1 3 2 ) Adjust the vertical size control R530 until the picture overscans

approximately 5/8" at both top and bottom. Adjust verical linearity

CENTERING ADJUSTMENT R147 until the test patern is symmetrical from top to bottom. Ad-
justment of either control will require a readjustment of the other.

Centering is accomplished by means of two levers on the back Adjust centering to align the picture with the mask.
of the yoke. By alternately rotating one magnet with respect to the
other, then rotating both simultaneously around the neck of the AGC & SYNC STABILIZER CONTROL ADJUSTMENTS
tube, proper centering of the picture can be obtained.

Select the channel with the strongest signal and turn the fine
DEFLECTION YOKE ADJUSTMENT tuning to obtain a 4.5 mc. beat, then back approximately 20° from

If the lines of the raster are not horizontal or squared with the the point where the beat occurs. Turn the horizontal hold control
picture mask, rotate the deflection yoke until this condition is ob until the picture falls out of sync then back to where it just pulls
tained. Tighten the yoke clamp screw. into sync. Turn the AGC control R113 and the Sync Stabilizing con-

trol R515 fully counter -clockwise. Turn the vertical linearity control
0 REMOVE ,z, sawn C) REMOVE SEVEN acne. HoLoona

to bring the top edge of the picture into view.
NOLO!. FRONT NSW REAR COVER - POLL COVER TOTO CHASSIS - SLIDE Slowly advance the AGC control clockwise until a slight bendRE AR AND OISCONNECT ANTENNAOMSK OF f CHAS!.
/MEMO, 1:___M_:.1 appears at the top of the picture, then turn the control counter -

clockwise 45° from this point. Turn the Sync Stabilizing control
._, clockwise to produce a slight bend at the top of the picture, then...

counter -clockwise 15° to 20° from this point. In high noise areas
/ turn counter -clockwise 10° . from point of bend.

Readjust the horizontal hold and vertical linearity controls for
/V ,.// ,

.1., )1/ correct setting.

® g=" 7179 r4Mla
/. PAD FOR PAD FOR PAD FOR

ill I
500 COAX. 0 720 COAX. 0 300A BAL.

nilINPUT

IMPMIIII =MA0 ,o_ogo.4:7cr WEAKER

47 A. 47.0Ban 9211.

ji-----

-....._

I 30.11

13011

13011.

130 11.

7a

aeon

4711

T7173 '1=70:1 300 11 LANs LA A
Nam( BALANCED BALANCED BALANCED

OUTPUT OUTPUT OUTPUT

Figure 4-Chassis Removal and Safety Glass Cleaning Figure 7-Sweep Atienuator Pads
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

RCA Victor Chassis KCS - 133A, B, C, F, H, Alignment Information

PICTURE I -F TRANSFORMER AND TRAP ADJUSTMENTS
TEST EQUIPMENT CONNECTIONS:

BIAS Ground the I -F AGC bus at terminal "N" of PW200.
OSCILLOSCOPE Connect to 2nd Detector output at test point TP204. Set scope for 5v. p -p.
SIGNAL GENERATOR Connect to mixer grid, at strap on SIB for KRK96, KRK97, KRK98 and KRK99 series tuners or

to test point TP2 for KRKIO2 series tuners, in series with 1500 mmf. capacitor. (See Figure 14
or 16.)

SWEEP GENERATOR Connect to the grid of the 3rd picture I -F amplifier, pin 1 of V206, through hole in board.
Use shortest leads possible. (See Figure 20.)

VACUUM TUBE VOLTMETER . . Connect to 2nd Detector output at test point TP204. Use DC probe.

MISCELLANEOUS Refer to Figure 20 for adjustment locations.

STEP
SWEEP

GENERATOR
SIGNAL

GENERATOR ADJUST REMARKS

1 Peak 2nd pix. I -F
transformer

45.5 mc. T207 Peak T207 and T206 on fre-
quency for max. output on
meter. Adjust generator for 3
volts on meter when finally
peaked.2

Peak 1st pix. I -F
transformer

43.0 mc. T206

3
Adjust 3rd pix. I -F

transformer 40-50 mc. (I -F)
41.25 mc.
45.75 mc.

T208
(top &

bottom cores)

Adjust for maximum with re -
sponse shown in Figure 8.
Use 5v. p -p on scope.

4 Adjust 47.25 mc. trap 47.25 mc. T205
(bottom)

Adjust for minimum output
indication on meter.

5 Adjust 39.25 mc. trap 39.25 mc.
T205
(top)

Adjust for minimum output
indication on meter.

6 Adjust 41.25 mc. trap 41.25 mc. T204
(top)

Adjust for minimum output
indication on meter.

TEST EQUIPMENT CONNECTIONS:
BIAS SUPPLY
OSCILLOSCOPE

SWEEP GENERATOR

SIGNAL GENERATOR
VACUUM TUBE VOLTMETER
MISCELLANEOUS

OF PICTURE I -F

on I -F AGC bus at "N" of PW200, and -3.5 volts to tuner AGC terminal.
mf. capacitor in series with a 180 ohm resistor from TP202 to ground, with the

to TP202. Connect oscilloscope to the junction of the resistor and capac-
probe. (See Figure 20.)

with 1500 mmf. to SIB (or TP2 on KRK102 series tuners) at mixer grid. Use
(See Figure 14 or 16.)

to sweep output cable to provide markers.
Detector output at test point TP204. Use DC probe.
14, 16 and 20 for adjustment locations.

SWEEP ALIGNMENT

Set for 0.0 volts
Connect a .001
capacitor connected
itor, using diode
Connect in series
shortest leads possible.
Couple loosely

. Connect to 2nd
Refer to Figures

STEP
SWEEP

GENERATOR
SIGNAL

GENERATOR ADJUST REMARKS

Set channel selector to channel 4.

7 Adjust mixer plate
coil 40 - 50 mc. (I -F) 42.5 mc.

45.75 mc.

L11-KRK98 & 102
L17-KRK99
L50-KRK96
L51-KRK97

Sweep output set for 0.5 v.
P -P on scope. Adjust for max.
gain and response "A" in Fig -
ure 9. Max. allow. tilt 20%.

8
Adjust I -F 40 - 50 mc. (I -F) 42.5 mc.

45.75 mc.T204(bottom)

Repeat step 4 above, if necessary, for minimum output at 47. 25 mc. Remove 180 ohm, .001 capacitor and scope from TP202.Repeat
Connect scope to test point TP204, using direct probe. Set bias supply for -6 volts at terminal "N" of PW200.

9
Retouch I -F

transformers 40 - 50 mc. (I -F)
42.5 mc.
45.0 mc.

4535 mc.

T208
T207
T206

Adjust for response "B" in Fig-
ure 9. Use 5 v. P -P on scope.

Remove sweep from mixer grid. Couple signal generator to m ixer, in series with pad shown in Figure 5. Set generator to
45.75 mc. and adjust output for exactly one and one-half ( 11/2 ) volts on the "VoltOhmyst". Remove the pad and connect
generator direct to mixer grid. Do not change generator output in step 10.

1 0
Set 41.25 mc.
attenuation 41.25 mc. T206 &

T208
Adjust for 1.2 to 1.5 volts on

VTVM with response "B".-
11

Connect sweep generator to antenna terminals using pad shown in Figure 7.

Check overall Chans. 13 to 2 42.5 mc., 45.0 mc.
45.75 mc.

T207 &
T208

Retouch slightly to correct over.
all tilt. Maintain response "B".
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

RCA Victor Chassis KCS-133A, etc., Alignment Information, Continued

SOUND I -F, SOUND DETECTOR AND 4.5 MC TRAP ALIGNMENT
TEST EQUIPMENT CONNECTIONS:

BIAS SUPPLY Apply -10 volts to the I -F AGC bus at terminal "N" on PW200.
OSCILLOSCOPE Connect across speaker voice coil.
SIGNAL GENERATOR Connect to test point TP204 on PW200.
VACUUM TUBE VOLTMETER.. Connect to output of diode detector shown in Figure 11. Set meter for negative voltage

readings.
MISCELLANEOUS Connect test diode detector, see Figure 11, to pin 7 of V202. Refer to Figure 20 for adjustment

locations.

STEP SIGNAL
GENERATOR I ADJUST 1 REMARKS

Set contrast control maximum clockwise.

12
Adjust Driver

Transformer Primary
and Secondary

4.5 mc. T202 (top
m)& bottom)

Adjust T202 top & bottom for maximum on
meter. Set generator for 1.0 to 1.5 volts when
peaked. Peak cores at open end of coils.

13Adjust Sound
Take -Off Trans. 4.5 mc. T201

Adjust T201 for maximum negative DC on
meter. Set generator for 1.0 to 1.5 volts on
meter.

14 Disconnect the diode test
control for normal vo

detector. Turn off sign
ume (approx. 1/4 turn from

generator and tune
c.c.w.). Turn core

in strongest signal in area adjusting volume
of T203 flush with top of coil form.

15 Adjust Sound
Detector Trawl.

I Observing oscilloscope
Continue clockwise to

and listening to
second louder

audio output adjust T203 clockwise to a peak.
peak and adjust for maximum on this peak.

Move the oscilloscope to the kinescope cathode. Use the diode probe. Set the contrast control to maximum clockwise position.

16 Adjust 4.5 mc. trap 4.5 mc., A -M Mod.,
400 Cycles T209 Adjust for minimum 400 cycle indication on

oscilloscope.
Alternate Method Using Generators With F -M Modulation Provided.

12 Same as step 12 above. Modulate 4.5 mc. signal with F -M 900 cycle signal with 71/2 kc. deviation.

13 Same as step 13 above. Modulate 4.5 mc. signal with F -M 400 cycle signal with 71/4 kc. deviation.

14 Adjust Sound
Detector Trans.

4.5 mc., 400 cycycleF-M
Mod., 71/2 kc. Dev. T203

Adjust T203 for max. 400- output on scope
using max. amplitude peak. Set volume con -
trol for .70 v. p -p on scope when peaked. See
response in Figure 10.

15
Retouch Driver and

Sound Take -Off. Trans.
for breakout

4.5 mc., 400 cycle
F -M Mod., 71/2 kc. Dev.

T201 &
T202

Decrease input to minimum usable signal. Re -
touch T201 & T202 fors ymmetrical breakout
Response in Figure 10.

Move the oscilloscope to the kinescope cathode. Use the diode probe. Set the contrast control to maximum clockwise position.

16 Adjust 4.5 mc. trap Same as step 16 above. Adjust for minimum 400 cycle indication on oscilloscope.

I.25 MC
95% MAX
95% MIN

45.75 MC
25%

Figure 8-T208 3rd Fix I -F Response Figure 10 --Sound Detector Response

5.75 MC 45.021C
XTAL 560575%4I0% 50% TO PIN 742.5 MC - 5% OF V20270% ±I5%

42.5MC
40% 45.75MC

55%

0+ AT
TERM. 0

.001

5605 10K

I

TO
VTVM

.001

Figure 9-Mixer Plate and Overall 1-F Response Figure 1I-Sound Diode Detector
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RCA Victor Chassis KCS-133A, etc., Service Information, Continued
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All schematics are shown in the latest
condition at the time of printing.

All resistance values in ohms. K = 1000.
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noted.

Direction of arrows at controls indicates
clockwise rotation.
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All voltages measured with "Volt-
Ohmyst- and with no signal input. Volt-
ages should hold within -±-20% with
120v. a -c supply.
'Measured with 1 megohm, 1/2 watt re-
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RCA VI CTO R
MODEL CHASSIS NAME

192-A-062MV
192-A-062MU
192-A-064MV
192 -A -064M U

192-A-072MV
192-A-072MU
192-A-075MV
192-A-075MU
192-A-078MV
192-A-078MU
192-A-079MV
192-A-079MU

*192 -A -072R5
'192 -A -075R5
'192-A-078125
*192 -A -079R5

KCS138A
KCS138B
KCS138A
KCS138B

KCS137A
KCS137B
KCS137A
KCS137B
KCS137A
KCS137B
KCS137A
KCS137B

KCS137P
KCS137P
KCS137P
KCS137P

The "TRIMETTE" Series
Sportabout

The "TRAVEL -MATE" Series
Sportabout

The "CASUAL" Series
Sportabout

'These models incorporate a KRT3A (3 -Button) Remote Control
Transmitter, and a KRS25A Remote Control Amplifier.

WIDTH ADJUSTMENT
The width adjustment L101 is located on the rear of the chassis

just above the yoke socket.
The width of the picture should be adjusted to fill the mask with

a line voltage of 108V. With normal line voltage of 120V, the picture
should overscan the tube at each side by approximately 3/4 inch.
The adjustment should be made with the Brightness control set at
normal operating position.

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS
Adjust the Height control (R121 on rear control bracket) until

the picture overscans approximately % inch at both top and bottom.
Adjust Vertical Linearity (R124 on rear control bracket) until the
blanking bar shows unchanging thickness (vertical size) when
the picture is rolled slowly with the Vertical Hold control. Adjust.
ment of either control (Height or Linearity) will require slight re-
adjustment of the other. Adjust centering to align the picture with
the mask.

AGC CONTROL ADJUSTMENT
To check the adjustment of the AGC control, tune in a strong

signal and sync the picture. Momentarily remove the signal by
switching off channel and then back. If the picture reappears
immediately, the receiver is not overloading due to improper setting
of the AGC control R119. If the picture takes more than a second to
reappear, or bends excessively, R119 should be readjusted.

AGC may be adjusted by turning R119 fully counterclockwise,
then clockwise until there is a very slight bend at the top of the
picture; then turn R119 counterclockwise just sufficiently to remove
the bend.

NOISE STABILIZER CONTROL ADJUSTMENT
KCS137 CHASSIS ONLY

Before adjustment of the Noise Stabilizer control is attempted, the
AGC control should be properly adjusted.

Turn the Noise Stabilizer control, R120, fully clockwise. Turn the
horizontal hold control clockwise until picture is out of sync, then
turn counterclockwise until picture syncs. Continue turning control
counterclockwise until picture again goes out of sync, then clock-
wise until picture again syncs. If picture tends to "hang-up" (blank-
ing bar appears just before picture syncs) on either side of hold con-
trol range, turn R120 counterclockwise slightly until "hang-up" is
eliminated.

Chassis

KCS137 & KCS138

Series
CHASSIS DESIGNATIONS

CHASSIS TUNERS
TUNER

MOUNTING
ASSEMBLY

KCS138A KRK103A

KCS138B KRK104A, KRK66AJ

KCS137A KRK103B TMA25A

KCS137B KRK104B, KRK66AJ TMA25B

KCS137P KRK102L TMA26A

CENTERING ADJUSTMENT

Centering is accomplished by adjustment of two discs located
at the back of the deflection yoke. By alternately rotating one disc
with respect to the other, then rotating both discs simultaneously
around the neck of the tube, proper centering of the picture can be
obtained.

HORIZONTAL OSCILLATOR ADJUSTMENT
To determine whether the sine -wave coil (L501A on PW500 de-

flection board) requires adjustment, make the following check:
Turn the Horizontal Hold control (R129 on rear control bracket)

clockwise until the picture falls out of sync, then slowly counter.
clockwise. The number of diagonal black bars sloping downward
to the left will be gradually reduced, and when only 1 to 3 bars
are obtained, slight additional counterclockwise rotation of the
control should pull the picture into sync. The picture should re-
main in sync for approximately one-half turn of additional counter-
clockwise rotation. Continue counterclockwise rotation until the
picture again falls out of sync, then rotate the control slowly
clockwise. The number of diagonal black bars sloping downward
to the right will be gradually reduced, and when only 1 to 3 bars
are obtained, slight additional clockwise rotation should pull the
picture into sync.

If the above check is satisfactory, no adjustment of L501A should
be necessary. If the check is unsatisfactory, or doubtful, then per-
form the following check:

Connect a short jumper across the terminals of the sine -wave
coil. Also, short the grid of the sync tube, pin 1 of V502, to ground
with a jumper or small screwdriver.

Adjust the Horizontal Hold control to obtain a picture with the
sides vertical (picture may drift slowly sideways). Remove the
short on the sine -wave coil L501A. The frequency should not
change by more than one-half bar if the sine -wave coil is properly
adjusted. If the frequency changed more than one-half bar, L501A
should be adjusted. With the short removed, adjust L501A to again
obtain a picture with the sides vertical. When properly adjusted,
alternate shorting and unshorting of L501A should not cause a
change in frequency; only a slight sideways shift of the picture
should occur.

(Coned. next page)
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FOR CHANNEL 13,
CENTER HOLE IN
FINE TUNING CAM
OVER ADJ SCREW

SET FINE TUNING
SHAFT AT MECHANICAL
CENTER OF ITS RANGE

FOR CHANNEL 13,
CENTER HOLE IN

OSCILLATOR FINE TUNING CAM
ADJUSTMENTS OVER ADJ. SCREW

SET FINE TUNING
SHAFT AT MECHANICAL
CENTER OF ITS RANGE

(A) Concentric Fine Tuning (B) Off -Set Fine Tuning

Figure 2-Oscillator Adjustments
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TRANS

PLATE TRANS.

LIOI
WIDTH
COIL

T202
SOUND OCT

1ST GRID
TRANS

7208
TOPS BOTTOM

3RD Put
1-F TRANS 7201

TRAP
(BOTTOM)

@".."--4DTOP

BOTTOM

VIDEO I- F SECTION FOR
K CS 137 A, B B P CHASSIS
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RCA Victor Chassis KCS-137 & KCS-138 Series, Alignment Information, Continued

SOUND I -F, SOUND DETECTOR AND 4.5 MC TRAP ALIGNMENT

TEST EQUIPMENT CONNECTIONS:
BIAS SUPPLY Apply -10 volts to the IF AGC bus at terminal "C" on PW200.
OSCILLOSCOPE Connect across speaker voice coil.
SIGNAL GENERATOR Connect to test point TP203 on PW200.
VACUUM TUBE VOLTMETER.. . Connect to output of diode detector shown in Figure 12. Set meter for negative voltage readings.
MISCELLANEOUS Connect test diode detector, see Figure 12, to Pin 7 of V202. Refer to Figure 24 for adjustment

locations.

STEP
SIGNAL

GENERATOR
ADIUST REMARKS

12
Adjust detector grid

transformer 4.5 mc. T202 Adjust for maximum negative DC on meter. Set
generator for 1.0 to 1.5 volts when peaked. T201A

13 Adjust sound take -off
transformer 4.5 mc.

T201A
(top)

top core and T202 core should penetrate the coil
from top of can when finally peaked.

14 Disconnect the diode test detector.
normal volume (approx. V+

Turn off signal generator
turn from C.C.W.). Turn

and tune
core of T203

in strongest signal in area, adjusting volume control lot
flush with top of coil form.

15 Adjust sound
detector transformer

Observing oscilloscope
clockwise to second louder

and listening to
peak and adjust

audio output, adjust T203 clockwise to a peak. Continue
for maximum on this peak.

Move he oscilloscope to terminal 'U"
probe. Set contrast control to maximum

on PW200 or KCS138
clockwise position.

chassis. (Connect to kinescope end of C105 on KCS137 chassis.) Use diode

16 Adjust 4.5 mc. trap 4.5 mc., 400 cycle,
AM mod.

T201B

(bottom)

Adjust for minimum 400 cycle indication on oscillo-
scope. The core should penetrate the coil from the
bottom of the can when finally adjusted.

Alternate Method Using Generators With F -M Modulation Provided.

12 Same as Step 12 above. Modulate 4.5 mc. signal with F -M 400 cycle signal with 71/2 kc. deviation.

13 Same as Step 13 above. Modulate 4.5 mc. signal with F -M 400 cycle signal with 71/2 kc. deviation.

14 Adjust sound detector
transformer

4.5 mc., 400 cycle
F -M mod., 71/2

kc. dev.
T203

Adjust for max. 400 cycle output on scope using
max. amplitude peak. Set volume control for .70
v. p -p on scope when peaked. See response in
Figure 11.

15
Retouch grid trans. and

sound take -oft transformer
for breakout

4.5 mc., 400 cycle
F -M mod; 71/2

kc. dev.

T201A &
T202

Decrease input to minimum usable signal. Retouch
T201A and T202 for symmetrical breakout response
in Figure 11. The top core of T201A and core of T202
should penetrate the coil from top of can when
finally peaked.

Move he oscilloscope to terminal "U' on PW 200 on KCS138 chassis. (Connect to kinescope cathode side of C105 on KCS137 chassis.)
Use diode probe. Set the contrast to maximum clockwise position.

16 Adjust 4.5 Inc. trap Same as Step 16 above. Adjust for minimum 400 cycle indication on oscilloscope.

45.75 MC
75%

+10%
-5%

Figure 8-T208 3rd Pix I -F Figure 9-Mixer Plate and Overall I -F Response Figure 10-Mixer Plate and Overall
Response (KCS137 Chassis) (KCS137 Chassis)

Figure 11-Sound Detector Response

TO PIN 7
OF V202

5+ AT
TERM. S.

.001

I -F Response (KCS138 Chassis)

XTAL 560K

Figure 12-Sound Diode Detector
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2
9

C203
2220

V224

1227
S

KINK CATHODE

Figure 19-PW200 Sealed Circuit I -F and Video Assembly Composite Diagram (KCS1 3 7)

PW200 COMPONENT LOCATION GUIDE

C201
C202

02
G2

C216
C217

B1
131

C228
C230

A3
D3

CR201. E3 R202
R203

F2
El

R215
R216

B3
B3

R227
R228

Fl
GI.

1201 G2
T202 El

C203 G3 C218 B2 C233 Al 1.1.201 B3 R204 Cl R217 C2 R229 G2 T203 Cl
C204 F2 C219 82 C234 B1 L202 C3 R206 81 R218 C2 R230 GI T204 Al
C205 E2 C220 132 C235 F3 L203 F3 R207 Al R219 D3 R232 61 T205 B1
C208 D2 C221 C2 C237 Fl L204 E3 R208 82 R220 C3 R235 C2 T206 B3
C209 El C222 C3 C238 Fl L205 E3 R209 B1 R221 D2 R236 Fl 1207 C3
C211 Cl C223 D2 C240 A2 L206 G2 R210 A2 R222 E3 R237 F3 1208 E3
C212 DI C224 D3 C241 B2 L207 G2 R211 B2 R223 F3 R238 Fl
C213 Cl C225 E3 C242 DI L209 F3 R212 B2 R224 G3 R242 GI Under Board
C214 Al 0226 G3 C243 C2 R213 B1 R225 F2 R243 E2 }Printed
C215 Al C227 G3 R201 El R214 C2 R226 Fl 0R244 B2

_I_

V203
HI

A
-10V AGC (NOMINAL)

TP201
0228 L.201

+100v
E

+160 V.
C

01 22 35 fe
C 43.

3 o P202.mob

L202 22

+270V

VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

RCA Victor Chassis KCS - 137 & KCS -138 Series, Service Information, Continued
PW200 SECURITY SEALED CIRCUIT ASSEMBLY

A

-I0V AGC (NOMINALl-

C D

loov

C2 3
212

C208

H6

6

,I80V
H5

Ali 8201

-+270V

/ R226

o 0
T202 o

r43

4-270V

3

G

5

Q C220

o 41-R2,i

!DETECTOR SIGNAL

VIDEO SIGNAL

Figure 20-PW200 Sealed Circuit I -F and Video Assembly Composite Diagram (KCS138)

PW200 COMPONENT LOCATION GUIDE

R229

C201 G2 C216 B1 C228 A3 L203 F3 R207 Al R219 D3 R235 C2 1205 B1
C202 G2 C217 B1 C230 D3 L204 E3 R208 B2 R221 D2 R236 Fl 1206 B3
C203 G3 C218 B2 C235 F3 L205 E3 R209 81 R222 E3 R237 F3 1207 C3
C204 F2 C2I9 B2 C237 Fl L206 G2 R210 A2 R223 F3 R238 Fl T208 D3
C205 E2 C220 B2 C238 Fl L207 G2 R211 B2 R224 G3 R242 GI
C208 D2 C221 C2 C242 D1 L209 F3 R212 B2 R225 F2 R243 E2 'Under Board
C209 El C222 C3 C243 C2 R213 B1 R226 Fl R244 B2 tPrinted
C211 Cl C223 D2 R201 El R214 C2 R227 Fl
C212 DI C224 D3 CR201. E3 R202 E2 R215 133 R228 G1 1201 G2
C213 Cl C225 E3 R203 El R216 B3 R229 G2 T202 El
C214 Al C226 G3 tL201 B3 R204 Cl R217 C2 R230 G1 T203 Cl
C215 Al C227 G3 L202 C3 R206 BI R218 C2 R232 GI T204 Al

The coordinate letters and numbers, shown at the sides
of the assembly views, are provided for rapid location
of components. Reference to the location guide will show
the location of any given component. The component will
be found in the area designated by the particular letter/

number combination indicated.
In some instances, components may be located on the

wiring side of the assemblies although shown on the top
or component side.
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RCA Victor Chassis KCS-137 & KCS-138 Series, Service Information, Continued

PW500 SECURITY SEALED CIRCUIT ASSEMBLY

+270 V. +160V. +100 V. +270V AGC KEYING PULSE

Figure 21-PW500 Sealed Circuit Deflection Assembly Composite Diagram (KCS137)

PW500 COMPONENT LOCATION GUIDE

C501 Fl C513 Al C523 G3 PC501. CI R510 Fl R521 C2 R532.... E3 R546 FlC502 D2 C514 Al C524 G3 PC502. A3 R511 D2 R523 A2 R533 E3 R547 D2C503 CI C515 D2 C525 D3 R512 D2 R524 Al R534 F3 R548 G2C505 D2 C516 E3 C526 B3 R501 El R513 Cl R525 A2 R536 C3 R549 BlC506 DI C517 D3 C527 B3 R504 Fl R515 E2 R526 D2 R537 C3C507 C3 C518 D3 C528 C2 R505 El R516 E2 R527 D3 R540 A2 SR501....D2C508 82 C519 E2 C529 GI R506 Fl R517 Cl R528 D3 R542 F2C509 A3 C520 D2 R507 GI R518 B3 R529 E3 R543 E2C510 A3 C521 E2 L501 G3 R508 Fl R519 82 R530 E2 R544 F2C512 A2 C522 E3 R509 GI R520 81 R531 E3 R545 F2

+270 V +160 V. +100V +270V

Figure 22-PW500 Sealed Circuit Deflection Assembly Composite Diagram (KCSI38)

PW500 COMPONENT LOCATION GUIDE

C502 D2 C513 Al C522 E3 PC501. CI R511 D2 R521 C2 R531 E3 R544 F2C503 Cl C514 Al C523 G3 PC502. A3 R512 D2 R523 A2 R532 E3 R545 F2C505 D2 C515 02 C524 G3 R513 Cl R524 Al R533 E3 R546 FlC506 DI C516 E3 C525 D3 R501 El R5I5 E2 R525 A2 R534 F3 R547 D2C507 C3 C517 D3 C526 83 R506 Fl R516 E2 R526 D2 R536 C3 R548 G2C508 82 C518 D3 C528 C2 R507 GI R5I7 Cl R527 D3 R537 C3 R549 EllC509 A3 C519 E2 C529 GI R508 Fl R518 B3 R528 D3 R540 A2C510 A3 C520 D2 R509 G1 R519 B2 R529 E3 R542 F2 SR501. D2C512 A2 C521 E2 L501 G3 R510 Fl R520 81 ..,. E2 R543 E2
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RCA Victor Chassis KCS-137 & KCS-138 Series, Continued

L II
MIXER
PLATE
COIL

MIXER
GRID TEST
POINT

RESISTOR
(R9S)

TUNER ASSEMBLY
TMA 23A (KCS 137A I
TMA 258 IKCS13781

71

v2
6E All
OSC/
IOER

C26

RESISTOR
II (R92)

CAPACITOR (0911
I I -F OUTPUT

JACK

OHIO I038 (RCS IVA)
KRK 10413(KCS 1378)

VHF TUNERS

CAPACITOR
IC92)

KRK66AJ
UHF TUNER

(USED IN KCS 137B CHASSIS)

Tuner Section for

KCS137A and KCS137B Chassis

FILAMENT CONTINUITY

DOA

CHECK DIAGRAM
CHANNEL SELECTOR SWITCH NOTES:

I. FRONT AND PEAR SECIIONS OF SHIT. SI -A.-0,-C

iF
ANO -0, ARE 710.20 FROM FRO. .171 04...10.-OL

CHECS Paws ACCASSIALC FM* SHAF T C1.1000., 13 POSt1.0.
TUO. NOE Of CHASSIS.

mmocom NANwo pm, AsnmswCI 2 0-.010.21 THOU caorN.Crioft FROM PRO. TO Rt.
004TE C.. POINTS 11.41 2 OF SWITCH.

FAM MEMO. CHEM POST. A 0- INDICATES CONTACTS INSULATED -NOT CONNELTe0
FROM FROM To NEAR Of SMIC N.

TO LOCATE OP. PIL.2017,
 UT .VOLT000.ST TO 1604 C

NOME
 CoP %M.O. LC. TO CHASSIS

.71.7 C PPM TO 412510
IMOICTEO, 102.01.080 7(9. TUN.

C ALL CHECK 1010ITS 0140 OF 01010
L10.7 +nu. 10.0 2.0 VOLT[ -ALL

CHECK POWS FAST OP. P TnIL
At. PULL I20 L. VOLTA..

PW200

.05

7 I

=01 TUNER ASSEMBLY-TMA 258
is it

2-A

GEM
KFR

K AYR
I uNF

1.10
Ounuat

SI -C
HAAR

Ioo v .4-V-277 j.,ssv

cles7.7 7

. UHF TUNER
KRK 66AJ t`"

.03

I Lse.

.1-1971

34:4 A 4r

1

cm

95)

C41
1000

PHU

Ise4 -  -I
CI et

10.
Al

C13.
lioy

V\A.-(Pz 70y I_

+MY s,
wOp6.000.

VHF TUNER
KRK 1048

r

USE LOON IS... RESISTOR 101 SLOES W. PRO..

REMOVE ALL
CONTROL KNOBS

LOOSEN KIN( PATS BOLT -REMOVE
KIK & IONE MTG CLA,APREIRACKET
ASSEMBLY AS UNIT

REMOVE I6) SCREWS HOLDING REAR COVER -
DISCONNECT ANTENNA LEADS & REMOVE COVER

RP HOC

TO PIN 200K. -

C1191
SLIP

UNPLUG YOKE &OISE SOCKETS -LOOSEN YOKE
CLAMPS REMOVE YOKE -REMOVE 12 NUTS 14
ON OFFSET & REMOTE MODELS) 812/80LTS
HOLDING CHASSIS- MOVE CHASSIS TO REAR -
DISCONNECT SPEAKER& HIGH VOLTAGE
ANODE LEADS - REMOVE CHASSIS

FINE TUNING/
CHANNEL SELECTOR
BUTTON- REMOTE
MODELS.

CHANNEL SELF TON
B FINE TUNING KNOBS -
OFFSET MODELS

Figure 4-Chassis and Kinescope Removal
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CIRCUIT SCHEMATIC DIAGRAM FOR KCS137A, B & P CHASSIS

CHASSIS REMOVAL

Remove the volume, contrast, channel selector and fine tuning
knobs from the top of the cabinet by pulling the knobs upward and
off their shafts. (On UHF modeli, also remove the concentric UHF
dial and tuning knobs from the lower right-hand side of the cabinet
by pulling the knobs outward and off their shafts.) Refer to Fig. 4.

Remove the six screws in the rear cover-two at the lop, two at
the bottom, one at the antenna terminals, and one at the line cord
interlock. Disconnect the cabinet antenna leads and pull the cover
off to the rear. (On UHF models, also disconnect the UHF loop
antenna before removing the rear cover.)

Unplug the deflection yoke and kinescope sockets. Loosen the
clamp on the yoke and slide the yoke off the kinescope neck. Take
out the two bolts holding the chassis to the bottom of the cabinet
and remove the two nuts holding the chassis to the top of the

PCIOIC KRT. LIMA
mmimomor

20,000 V.
4122.20 .14 151474CSS
fl,a11 COUNTER-ClOCKWiSC

DEFL. YOKE
U 'Thm

- VCRT COILS
i0S MC

5  I
GAK

pp

(S 1i0

OM, 15110 0111
11 110

Le° 1120 %. "

VERT OUTPUT
60V

ft
O

ii1C110C_

 540 VC'"'
ETO

PRI PM
SPAR

MO

T 103
Civ7PuT

11:n2 )7;0 4C.117

It [ !ri: tal-1'.24
R116 , _ 4'.
27K

1106j-34 me'7 001
TT

StSISTAKE VA1.01.5 IN 0005 K  1000
CAPACITANCE 1.2.116 wa7040I

4A,0 .2v1 . 459 21101.151
im0.0020

DIRECTION Of ARROWS AT COWIN"
1/10iCATES CLOCKWISE ROTATION.

VOIEA6115 21.11111 wiTi1601.7.61WT-
ARD WITI4 SW.I. 1511411i

i101.24.1.260 .1.215211 10% 5410Moo  c.
 vOLTAC5 aiCA1.10 wiTri MVP
1^ WATTRC5,170/1114 2111.15
14C7I5 PRODS.

2101/

220/
WRAY

141
tOOK

RIOT
30 

,CC1111/

[105

1.:00f'ii
1104 isiilifieniESS

210v

1.101
PIN VIEW

TEL 1101 50101 C1I 0155 RECT 50 kW S

-1..)101
1REAR
IV OW

V105

19 AY P4

5102
1POLARIZED .11712OCK
241161 111120

Off -ON100fik CMOKE,,T SR i01 Cif, SwirCK
iSOrr* Pt, 04/

voi vo2 I v.
11.444 111.1 I yes. NW.

L1600 I

(Tuner shown used with KCS-137B)
cabinet. (On models having offset line tuning, and on remote control
models, also remove the two nuts holding the tuner mounting
assembly to the side of the cabinet.) Move the chassis to the rear
until there is sufficient clearance to disconnect the speaker leads
and to unclip the high -voltage anode lead from the kinescope, then
remove the chassis. To replace the chassis, reverse the above
procedure.

KINESCOPE REMOVAL AND SAFETY GLASS CLEANING

The kinescope is mounted in the front part of the cabinet with a
mounting clamp and bracket assembly. To remove the kinescope,
loosen the kinescope mounting clamp compression bolt located at
the top of the kinescope bell, and remove the entire assembly from
the cabinet. Observe the position of the clamp and bracket assembly
and make certain they are installed in the proper position when
remounting a kinescope in the cabinet.

139



P101

101

VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

PW 200
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PW 500
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,00N,
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SOUND IS

RCA Victor Chassis KCS - 138A, B, Schematic Diagram, Continued
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1203 6GX650010 011
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Circuit Schematic
Diagram for KCS138

Chassis Series

Balloons C), ®, etc., shown on schematic
indicate points of observation of the
waveforms shown below the schematic.
Use low -capacity probe when observing
waveforms ®, Cl, 0, and (!).
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Late production of the above chassis have incorpo-
rated a rearrangement of the filament circuitry.

750V.
P -P

65V.
P -P

(10y. NEG.
55V. POS.

PIX. OUT OF
VERT. SYNC.

175V.
P -P

300V.
P- P

I25V.
P -P

140



VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING IN7ORMATION

SYLVANIA
CHASSIS 555-I,-2,-3,-5,-6,-7

Models 23L48, 23L49, 23L52

(Material on pages 141 through 146)

TUNER MOUNUNG
SCREW

REMOTE CONTROL
RECEIVER MOUNTING
SCREWS

VIDEO IF, SOUND IF AND 4.5MC TRAP ALIGNMENT PROCEDURES

PRELIMINARY INSTRUCTIONS

1. Line voltage should be maintained at 120

volts.

2. Keep marker generator coupling at a mini-

um to avoid distortion of the response

curve.

3. Do not use tubular capacitors for coupling

sweep into receiver. Disc ceramics are

best.

4. For best results, solder the sweep genera -

CHASSIS MOUNTING
SCREWS

tor ground to chassis, do not use clips.

5. Sweep generator "hot" lead must make good

electricii,i contact at all points given

under TEST EQUIPMENT HOOK-UP.

6. Adjust sweep generator output for a 3V

peak to peak response curve on the scope.

7. Receiver and test equipment should warm
up for approximately 15 minutes before
alignment.

4.5 MC TRAP, SOUND IF AND RATIO DETECTOR ALIGNMENT

STEP ALIGNMENT SET-UP NOTES TEST EQUIPMFNT HOOK-UP ADJUST

Set contrast control to

maximum and brightness

control to minimum.

Connect -30 volts DC

source (-) terminal to

test point G) and (4)

terminal to chassis.

Connect a 4.5 MC series

tuned circuit between

yellow cathode lead of

picture tube and ground.

VTVM - Ground or "common" For MAXIMUM neg. reading:

lead to junction of two IT1001(Top core)

matched 100K resistors IT1001(Bottom core)

connected in series a- IT2061(Bottom core)

cross R110 (27K). DC IT2061(Top core)

probe through 100K re-

sistor to terminal 4 of Note: Use peak resulting

T100. Isolate VTVM from in greatest separation

ground. of cores.

SIGNAL GENERATOR - to

test point 0. Set
signal generator to

4.5 MC preferably

crystal calibrated or

controlled.

2 Same as Step 1. VTVM - RF probe con-

nected across coil of

series tuned 4.5 MC

circuit.

SIGNAL GENERATOR -

Same as Step 1.

For MINIMUM reading:

12061(Bottom core)

Using lowest signal

generator output

level, repeat Step 1

except 1T2061(Bottom

core).

3 Same as Step 1. Same as Step 1. For zero reading:

I T1001 (Top core)

Set VTVM to zero read-

ing using lowest meter

scale. At correct

setting for IT1001(Top

core), a slight turn

of core will give a

reading either up or

down the scale.

Ala
CHASSIS REMOVAL

338-0027(-7CH )
338-0028
(NON -REMOTE)

492-0081

496-0266

PIX. PROMPTER

ASSEMBLY
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

SYLVANIA Chassis 555-1, -2, -3, -5, -6, -7, Alignment Information, Continued
ALTERNATE 4.5 MC TRAP ALIGNMENT

Connect a good antenna to the receiver and properly tune in  strong station. Adjust

(Bottom core) for minimum 4.5 MC interference in the picture. This interference takes the

form of  "grainy"' appearance or fine line pattern through the picture.

VIDEO IF ALIGNMENT

STEP ALIGNMENT SET-UP NOTES TEST EQUIPMENT HOOK-UP ADJUST

I Set VHF tuner to free

channel that does not

disturb the response

curve.

Connect -3.5 V DC source

(-) terminal to point 0

(+) terminal to ch '
.

Connect -25V DC source

(-) terminal to point 0
(+) terminal to ch .

SWEEP GENERATOR - through

.0047 NED capacitor to

point 0 . Set generator

to 43.5 MC with 10 MC

sweep. Adjust sweep output

for maximum without dis-

torting curve.

MARKER GENERATOR - Loosely

coupled to sweep generator

lead.

OSCILLOSCOPE - Through a

33K resistor to point (:).

IT2041Top and Bottom cores for

maximum separation between cores.

THEN

Adjust bottom core for maximum

scope deflection at 43.5 MC. Top

core to adjust for tilt. Touch

up both cores for correct re-

sponse. See Figure 1.

43.5

42.25

45.75

FIGURE 1 80%80%

i -i

2 Same as Step 1

Detune tuner,converter

plate (IF output) coil

by turning core fully

counterclockwise.

42.6 MC

SWEEP GENERATOR - through

a .0047 MFD capacitor to

point 0. Set generator

to 43.5 MC with 10 MC

sweep. Adjust for 3 volt

peek to peak.

MARKER GENERATOR - Same

Step 1.

OSCILLOSCOPE - Same as

Step I. Calibrate oscillo-

scope for 3 volt peak to

peak. Do not exceed for
remainder of alignment.

a. Adjust IT2021to position 45.75

MC marker.

b. AdjustIT200Ito position 42.6 MC

marker.

c. Adjust IT2041 (top core) to re -

move tilt.

Repeat steps A. B. C to obtain re -

sponse curve shown in Figure 2.

45.75
MC

80% f
50%

..... -I.-.

FIGURE 2
DO NOT ADJUST 1T2041 BOTTOM CORE.

3 Same as Step 2 SWEEP GENERATOR - through

a .0047 MFD capacitor to

jig shield on mixer tube

of tuner. Do not allow

shield to short to tuner

frame.

MARKER GENERATOR - Loose-

ly coupled to jig shield.

OSCILLOSCOPE - Same as

Step 2.

a. Set marker generator at 47.25 MC.

DetunelL2021 then adjust trap 1L2001

(top core) for maximum dip.

AdjustIL2021 for maximum dip at 47.25

MC.

b. Set signal generator at 41.25 MC

and adjustIL2041 for maximum dip.

Note: to observe results it may be

necessary to disconnect the -3.5 V

DC source to point .

ALTERNATE STEP 3 - Remove -3.5V DC source from point O. Connect  VTVM on - DC scale to point (D.

1. Insert 47.25 MC CW signal from signal generator into jig shield. Adjust 1L2001(top core) and

for minimum DC reading on meter. 2. Insert 41.25 MC CW signal to jig shield and adjust

minimum DC reading on meter.

11.2021

L2041 for

4 Same as Step 2

42.6 MC
45.75

-f-
MC

75%
35%

t-

41.25 MC

SWEEP GENERATOR - Same as

Step 3.

MARKER GENERATOR - Same

as Step 3.

OSCILLOSCOPE - Same as

Step 3.

a. Adjust converter coil in tuner

and 11.2001 (bottom core) to

position 42.6 and 45.75 markers

as shown in Figure 3.

Note: If 42.6 marker will not

position properly, adjust

and11-2041(top core) slightly.

1T2001

T206_1

FINE TUNE
ASSEMBLY

FIGURE 3 DO THIS ONLY IF NECESSARY.
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION Ir

SYLVANIA CHASSIS
555-1,-2,-3,-5,-6,-7

...... I fffff MT 0.11 Mt MISS OT ..... SF 311,1,110

I ..1 .....

........ 1. ........ 1.1 -.1. . ..... .....
...`,.. ,  1- ...-
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'V... .1, 1. ...... .,. ..... 1...1 .............. . I $

, ..... 1. ..... I.  . ..... . ...... at t .......
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...... """ 310 0

,r

........ ..... 10.1.

....... ..... .01131

.... ... ...... ......

UHF
TUNER
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SW 500
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SWITCH

502
HALO
PLUG
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. TO PIN 5
OF 56500
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VOLUME TV -19,

SYLVANIA
Chassis

555-1, etc.
Service
Information
(Continued)

R260
CONTRAST

R256
BRIGHTNESS

R3I8
VERT.HOLD

SKI00

EDO 6B

gg
R342

SK500

SK502
ON SOME
MODELS

5U4GB
SK 200

PRINTED BOARD ASSEMBLY

SK 300

R438
I I

C434

C436

BOTTOM PARTS LAYOUT

CB 500

C314 R328

V9 R330
V13 6EM 7

6AX4GTB
R320

C312 C3I6
/ C322

L406 R334

INFORMATION

I

AC

TERMINALS

R2I4
AG C

R416
HORIZ.
HOLD

R264
FOCUS

R432
WIDTH

R332
VERT. LIN.

R322
VERT.

HEIGHT

L400
HORIZ.
FREQ.
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

SYLVANIA
CHASSIS: 546-3,-4,-5 CHASSIS: 546 -1,-2
MODELS: 19T10,19TII SERIES MODELS: 19P10, 19PI I

Exact material on the above listed sets The sets listed above are similar to
is below and on pages 148 through 152. the group covered by this material.

AGC ADJUSTMENT
1. Set channel selector to strong-

est channel in area and adjust
fine tuning control to correct
tuning point.

2. Set contrast and brightness con-
trols to maximum.

3. Rotate AGC control R228 clock-
wise until picture "bends" or
"jumps" sideways.

4. Reverse rotation of the AGC con-
trol (counterclockwise) until
picture is horizontally and
vertically stable.

S. Reduce contrast and brightness
to normal setting, rotLte fine
tuning control to correct tuning
point. Normal picture should be
observed.

--HORIZONTAL AFC A DJ U STME NT -

1. Set channel selector to strong-
est channel in area and adjust
fine tuning control to correct
tuning point.

2. Adjust vertical height, vertical
linearity, and width control for

normal picture.
3. Rotate horizontal frequency con-

trol L400 in either direction
until picture falls out of hori-
zontal sync. (If picture is not
out of sync at the end of the
control range, momentarily
switch tuner to "free" channel
and then return to original).

4. Reverse rotation of frequency
control slowly until picture
falls int-

CHASSIS AND PICTURE TUBE REMOVAL

(tuner mounted for transporting)
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

SYLVANIA Chassis 546-3, -4, -5, Alignment Information, Continued
VIDEO IF, SOUND IF AND 4.5MC TRAP ALIGNMENT PROCEDURES

1. Connect an isolation transformer and a

variable transformer between chassis and
power line. Line voltage should be main-

tained at 117 volts.

2. Keep marker generator coupling at a mini-

mum to avoid distortion of the response
curve.

3. Do not use tubular capacitors for coupling

sweep into receiver. Disc ceramics are
best.

4. For best results, solder the sweep generator

ground to chassis, do not use clips.

5. Sweep generator "hot" lead must make good

electrical contact at all points given
under TEST EQUIPMENT HOOK-UP.

6. Adjust sweep generator output for a 3V peak

to peak response curve on the scope.

7. Receiver and test equipment should warm
up for approximately 15 minutes before

alignment.

VIDEO IF ALIGNMENT

STEP ALIGNMENT SET-UP NOTES TEST EQUIPMENT HOOK-UP ADJUST

1. Set VHF tuner to a free channel SWEEP GENERATOR - through a a. Adjust L210 for maximum re -

that does not disturb the re-

sponse curve.

Detune tuner converter coil by

turning core fully counter-

.0047 Mfd capacitor to point

3) . Set generator to 43.5 MC

with 10 MC sweep.

SIGNAL GENERATOR - loosely

sponse at 44.0 MC.

b. Adjust 1202 for maximum re-

sponse at 45.3 MC.

clockwise. coupled as a marker to sweep

generator lead.

c. Adjust T200 for maximum re-

sponse at 42.7 MC.

Connect -3.5V DC source (-)

term.to point OA , (4.) term,

to chassis,

Connect -25V DC source (-) term.

to point OD , (.-f-) term, to

OSCILLOSCOPE - connected to

test point®
Repeat steps A, B, C to obtain

response curve shown in Figure L

Adjust L210 to remove tilt.

Adjust T202 to position 45.75

42.6 MC

chassis.
80% 4

50%

45.75
MC marker.

I.- --1___
FIGURE 1

Adjust T200 to position 42.6 MC

marker. (See Fig. 1)

2. Same as Step 1. SWEEP GENERATOR - through a a. Set signal generator at
.0C47 Mfd capacitor to a jig

shield on mixer tube of tuner.

47.25 MC.

Detune L204 then adjust trap
Do not allow shield to short

to tuner frame.

L206 (top core) for maximum dip.

Adjust L204 for maximum dip at

47.25 MC.

SIGNAL GENERATOR - loosely

coupled to jig shield. b. Set signal generator at

41.25 MC and adjust L202 for
Note: to observe results it may

be necessary to disconnect the

OSCILLOSCOPE - Same as Step 1. maximum dip.

-3.5V DC source at point 0

ALTERNATE

point 0
(top core)

shield and

STEP 2 - Remove -3.5V DC source from point Connect a VTVM on - DC scale to

. 1. Insert 47.25 MC CW signal from signal generator to jig shield. Adjust L206

and L204 for minimum DC reading on meter. 2. Insert 41.25 MC CW signal to jig

adjust L202 for minimum DC reading on meter.

3. Same as Step 1. SWEEP GENERATOR - Same

2.

SIGNAL GENERATOR - Same

as Step

as Step

a. Adjust converter coil in

tuner and L206 (bottom core) to

position 42.6 and 45.75 markers

as shown in Fig. 2.
42.6 MC

2.

5.75
t

-- \...

MC

OSCILLOSCOPE - Same as Step 2.

Note: If 42.6 marker will not

position properly, adjust T200

and L210 slightly.

41.25 MC FIGURE 2 DO THIS ONLY IF NE2ESSARY.

149



VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

SYLVANIA Chassis 546-3, -4, -5, Alignment Information, Continued
4.5 MC TRAP, SOUND IF AND RATIO DETECTOR ALIGNMENT

STEP ALIGNMENT SET-UP NOTES TEST EQUIPMENT HOOK-UP ADJUST

1. Set contrast control to maximum

and brightness control to mini-

mum.

Connect -30 volts DC source (-)

term. to test point 0 and (-1.)

term. to chassis.

Connect a 4.5 MC series tuned

circuit between yellow cathode

lead of picture tube and ground.

VTVM - Ground or "common" lead

to junction of two matched 100K

resistors connected in series

across R108 (27K). DC probe

through 100K resistor to termi-

nal 4 of T100. Isolate VTVM

from ground.

SIGNAL GENERATOR - to test

point 0 . Set signal genera -

tor to 4.5 MC perferably crys-

tal calibrated or controlled.

For MAXIMUM neg. reading:

T100 (Top core)

T100 (Bottom core)

T204 (Bottom core)

1204 (Top core)

Note: Use peak resulting in

greatest separation of cores.

2. Same as Step I. VTVM - RF probe connected

across coil of series tuned

4.5 MC circuit.

SIGNAL GENERATOR - Same as Step

1.

For MINIMUM reading;

1204 (Bottom core)

Using lowest signal generator

output level, repeat Step 1 ex -

cept 1204 (bottom core).

3. Same as Step 1. Same as Step 1. For zero reading:

T100 (Top core)

Set VTVM to zero reading using

lowest meter scale. At correct

setting for T100 (top core), a

slight turn of core will give

a reading either up or down the

scale.

ALTERNATE 4.5 MC TRAP ALIGNMENT

Connect a good antenna to the receiver and properly tune in a strong station. Adjust (T204

bottom core) for minimum 4.5 MC interference in the picture. This interference takes the form

of a "grainy" appearance or a f'ne line pattern through the p cture.

a.
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

1

6illC1821 eginghouse
470806 1 410=2202 51888124

MANUAL, VHF ONLY V-2409-1MI- .6.6 0:74.cl, Will
as,,,,,

0 4. 'iSTCO .11Mi4/La ' 0 VALC
0110,..

R MANUAL 580.11
I 2409 2 0.1.

4;022 / MANUAL, VHF/UHF V-2409-2
O;m,.

I f ad 6BZ6

4562.8

<0.
MOB* C

C418.

Otrla

8

x .02
l'41%

68068"
»oh a

va
511488

REMOTE CONTROLLED V-2409-3

.12 al.
Z00 cc..., I ,Igsa 922004

CRT MODEL AND CHASSIS CHART
.1 18 ni?deVr Model Chassis Tuners Used

OW218 09,44.&E. . H -P3400
-6) a

:cyz
, 1.-(1)

n, ?--i-- H -P3401 V-2409-1 470V071H01 VHF
'.;:.?

,----Th H -P3402
v1OCO 011

a

1100

0
.1 5.oc

110 81.4818
.

120.1 . H-P3400U
I -1.P

470V063H03 VHF0
X11.

W
ST% ,.. "8 Ir

1400 340 Ili V-2409-2
. R

-'.

H-P3402U 472V037H02 UHF

i -'\, V-2409-3-f)--? v11118 M18111
FROO-) , .
(01 .

H -P3450
H- P3451

V-2408
Remote 470V071H01 VHFji,..._

J uSE 9. H -P3452 Director

PILOT LAMP REPLACEMENT (Material on pages 153 through 156)
1. To replace pilot lamps, remove the front knobs and es-

cutcheon, held by one screw. FUSE INFORMATION
2. The remote pilot lamp clips onto the tuner mounting

bracket. Remove only the shield to replace the lamp. The power supply fuse is located in the rear of the
3. To replace the channel indicator lamp, remove the dial chassis near the vertical output transformer. The fuse is a

and the lamp shield. When replacing the shield, be sure 3.5A slo blow type.
the slot is toward the dial. A 21/2 inch piece of #24 copper wire is used as fuse link

4. After replacing the dial, turn the set on and check to see F401. It protects the power transformer from tube filament
that the channel numbers appear correctly. To adjust the shorts. If F401 blows no tubes will light.
pilot light, loosen the bracket screw from the rear of the CAUTION: After replacing fuse link, check for shorts before
set, turning on set. Be sure to replace flame proof fuse covering.

TUBE COMPLEMENT AND RESISTANCE MEASUREMENTS

Resistance Measurements
Tube Type Tube Function

Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9

VI: 6AX4GTB Damper 2.5M 23 FIL FIL
V2: 6DQ6B Horiz Output NC FIL 15K 15K* 470K NC FIL 0 tCap. 16
V3: 6AQ5A Audio Output 0-500K 330 FIL FIL 2K 1.5K 0-500K
V4: 6AW8A Video Output & Sync Sep 0 2M 80K FIL FIL 47K 1M 10K 4.4K
V5: 6DT6 FM Detector 4 820 FIL FIL 2M 33K 600K
V6: 6FV8 Sound Lim & Noise Inv 1.2M 26K 330 FIL FIL 20K 20K 0 100K
V7: 6CS7 Vert Disch & Vert Out 1.2M NC 1.3M FIL FIL 500K 1.5M 0 100

V8: 6BZ6 3rd IF Amp .1 150 FIL FIL 10K 47K 0

V9: 6BZ6 2nd IF Amp 60K INF FIL FIL 680 680 INF
VIO: 6BZ6 1st IF Amp 600K 47 FIL FIL INF INF 0
Vll: 6EA5 VHF RF Amp 600K 0 FIL FIL 1.3K 40K 0

6EA5 VHF RF Amp (1) 0 620K FIL FIL 6.6K 0 0

V12: 6CL8A VHF Mix - Osc INF 800* INF FIL FIL INF INF 0 100K

6CG8A VHF Mix - Osc (1) 4.7K 15.6K 0 FIL FIL 6.6K 27.6K 0 223K

V13: 6AF4A UHF Osc I5K 5.6K FIL FIL .1 5.6K 15K
V14: 6CG7 Horiz MV 57K 200K 1K FIL FIL 48K 2.3M 1K 0

V15: 19ACP4 CRT FIL 0 85K 0 NC NC ' 150K FIL

V16; 1G3GT H V Rectifier INFINITE
tCap.
500

V17: 5U4GB L V Rectifier NC FIL NC 21 I NC 21 I NC F1L

(1) Used in Chassis V -2409-I, 3.
All resistance in ohms from tube pin to chassis ground except ()
*Resistance measured from tube pin to pin *8 of V17.
tMeasured from cap of tube to pin 3 of VI (Damper) NC No connection

153
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

WESTINGHOUSE Chassis V-2409-1, -2, -3, Service Information, Continued
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CHASSIS REMOVAL

1. Remove control knobs.
2. Remove back cover and antenna connectccs.
3. On receivers having Remote Director remove remote

receiver, amp-lok connector and transducer plug. Three
screws hold the remote receiver to the tuner assembly
and cabinet base.

4. Disconnect speaker slip-on leads at speaker and remove
the lower screw which holds wire clamp to speaker. The
speaker can remain in the cabinet held by one screw.

5. Remove four screws holding control panel to front es-
cutcheon and one screw holding top of CRT assembly to
front escutcheon.

6. Remove the remaining seven screws from the bottom of
the cabinet.

7. Carefully slide the chassis out from the cabinet, tuner
assembly first.

RINGING COIL AND
HORIZONTAL FREQUENCY ADJUSTMENT
1. Short out the ringing coil (L401) with a jumper wire.
2. Set the horizontal hold control to the center of its me-

chanical range. Do not change this setting during the
steps that follow.

3. Calibrate a VTVM to OV Center scale on the 1.5V range
and connect to test point 0 for measuring the DC volt-
age between C) and ground.

4. With the receiver tuned to a station of normal signal
strength, adjust trimmer C421 so that moving it one way
causes the meter to swing to the left and moving it the
other way causes it to swing to the right. Then carefully
adjust trimmer C421 for center scale on this meter.

5. Remove the jumper from the ringing coil.
6. Adjust the ringing coil for center scale on the VTVM.

Check by switching to another channel and back again.
The receiver should snap into horizontal sync on all
channels.

HEIGHT AND VERTICAL LINEARITY
The height and vertical linearity controls are accessible

through the slide plate. The height control can be adjusted
through the hollow horizontal hold control shaft while the
linearity control is at the rear of the vertical hold control.

Adjust the height and vertical linearity controls to get a
picture of proper height and proportion.

DEFLECTION YOKE
The deflection yoke should be as far forward as possible

(touching the bell of the CRT). Rotation of the deflection
yoke is used to level the raster.

WIDTH ADJUSTMENT

This adjustment is a plastic tab with a copper rectangle
bonded on to one side. It protrudes out from between the
yoke and the bottom of the neck of the picture tube. The
shiny side of the copper rectangle goes down against the
picture tube while the clamp opening goes to the top. The
rectangle must be centered at the bottom of the CRT neck.

To adjust the width, loosen the yoke clamp. Pushing the
tab into the yoke decreases width. Pulling the tab out of the
yoke increaees width. Best linearity, however, is possible
with the width tab pushed all the way in. If insufficient
width occurs, pull out the tab for just enough scan without
causing poor linearity. A jumper across R428 gives maxi-
mum scan when left in the circuit. Removing this jumper
would decrease the width.
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

Westinghouse
O

000 0 0$ cp CD(

0
Figure 1 - Location of screws.

CHASSIS REMOVAL
1. Remove control knobs, external antenna leads, back cover,

antenna bracket, and speaker leads.
2. Remove front escutcheon. It is held by screws 1, 2, and

3 (Figure 1). Remove thumbwheel knobs.
3. Remove screws 4, 5, 6, and 7 (Figure 1) which hold the

control panel to the front plate.
4. Remove the bolts, on the bottom of the cabinet, which hold

the chassis.
5. On UHF models: Remove screw holding UHF tuner -support

rod to cabinet. Remove screw holding UHF tuner -support
strap to cabinet.

FRONT PLATE GLASS REMOVAL
1. Remove the three screws that secure the retaining strip

at the top of the glass.
2. Remove the top retaining strip and side retaining strips

and carefully remove the glass.
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RINGING COIL AND
HORIZONTAL FREQUENCY ADJUSTMENT
1. Short out the ringing coil (L401) with a jumper wire.
2. Set the horizontal hold control to the center of its me-

chanical range. Do not change this settung during the
steps that follow.

3. Calibrate a VTVM to OV Center scale on the 1.5V range
and connect to test point (F) for measuring the DC volt-
age between (F) and ground.

4. With the receiver tuned to a station of normal signal
strength, adjust trimmer C419 so that moving it one way
causes the meter to swing to the left and moving it the
other way causes it to swing to the right. Then carefully
adjust trimmer C419 for center scale on this meter.

5. Remove the jumper from the ringing coil.
6. Adjust the ringing coil for center scale on the VTVM.

Check by switching to another channel and back again.
The receiver should snap into horizontal sync on all
channels.

CIRCUIT BREAKER RESET
The thermal circuit breaker will open the receiver AC

input in event of an overload (short) and will remain open
until reset. Push the button on the rear of the receiver to
reset. Immediate reopening of the circuit breaker (button
pops out) indicates a short. DO NOT HOLD THE BUTTON
IN. Component damage may result.

12DT5

OWN,

Figure 2 - Top View. 1_

0E11, it vER1 118.

rri

--j
irc*:11roaL,

,25068
1401412

OUTPUT

126410134

DAMPER

j
r --

17401

R4,02

2400

1650
RECT

7

84251

157



VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

WESTINGHOUSE Chassis V-2414-1, V-2414-2, Schematic Diagram, Continued
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WIDTH ADJUSTMENT
This adjustment is a plastic tab with a copper rectangle

bonded on one side. It protrudes from between the yoke and
the bottom of the neck of the picture tube. The shiny side
of the copper rectangle goes down against the picture tube
and the clamp opening goes to the top of the tube. The
rectangle must be centered at the bottom of the CRT neck.

To adjust the width, loosen the yoke clamp. Pushing the
tab into the yoke decreases the width. Pulling the tab out
of the yoke increases the width. Best linearity, however, is
provided with the width tab pushed all the way in.
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WESTINGHOUSE Chassis V-2414-1, V-2414-2, Schematic Diagram, Continued
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CENTERING
The centering rings, located at the rear of the deflection

yoke, should be rotated to center the raster.

DEFLECTION YOKE
The deflection yoke should be as far forward as possible

(touching the bell of the CRT). Rotation of the deflection
yoke is used to level the raster.

C425 -
.0047 -

C426
068

IR 424

3W C427
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--1

11+ +600V

14 8 + 255V

AGC LEVEL CONTROL

This adjustment is factory set to produce a 5 volt, zero
to peak output at TP (B), with no sync crushing. Normally no
adjustment will be needed in the field.

Should adjustment be necessary, select the channel with
the strongest signal. Turn the AGC level control clockwise
( /Th ) until a slight bend appears at the top of the picture
(sync crushing). Then turn the AGC level control slowly
counter clockwise ( ft"Th ) to about 1/4 of a turn past the
point at which the bend disappears.
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

Westinghouse
MODEL AND CHASSIS CHART

MODEL CHASSIS TUNERS USED TUNER TUBES
H -T3710 H -K4010
H -T3711 H -K4011
H -T3712 H -K4012

H -K4013

V-2411-1 470V071H01 VHF MIX-OSC:6CG8A
R.F. AMP:6ER5

H-T3710U H-K4010U
H-T3711U H-K4011U
H-T3712U H-K4012U

H-K4013U

V -24I1-2 470V063H02 VHF
MIX-OSC:6CL8A
R.F. AMP:6EA5

472V037H01 UHF OSC: 6AF4A
CRYSTAL 1N82A

H -K4110 H -K4210
H -K4111 H -K4211
H -K4112 H -K4212
H -K4113 H -K4213

H -K4214
H -K4215

V-2411-3 470V071H01 VHF MIX-OSC:6CG8A
R.F. AMP:6ER5

H-K4110U H-K4211U
H-K411IU H-K4212U
H-K4112U H-K4213U
H-K4113U H-K4214U

H-K4215U

V-2411-4 470V063H02 VHF
MIX-OSC6CL8A
R.I. 4MP:6EA5
OSC:6AF4A
CRYSTAL.1N82A

472V037H01 UHF

H -K4050
H -K4051
H -K4052
H -K4053

V-2411-5
V-2408
Remote

irecto
470V071H01 VHF MIX-OSC:6CG8A

R.F. AMP:6ER5
H -K4150
H -K4151
H -K4152
H -K4153

V-2411-6
.-2408

emote
irector}

470V071H01 VHF MIX-OSC 6CG8A
R.F. AMP: 6ER5

Chassis V-2411-3, V-2411-4 and V-2411-6 have tone controls.

L400
CHOKE

CI I2A
C 403A

1C4024
1C4164

V17

O
5U4GB

LV
RECT.

AC222B
C3I30

0C4018
0C4048

F400
3.5A

SLO-BLO

L202
4t07.C250

®44 MC

IIT LE

C
6EM7

VERT. OSC

VERT. DISCH.

V5
23FP4
<=..)

CRT

CHASSIS REMOVAL

1. Remove control knobs.
2. Remove back cover and antenna terminal bracket.
3. Remove the five screws which secure control panel to

front escutcheon.
4. Remove the screws which secure chassis to cabinet.
5. Remove speaker leads from terminal lugs on chassis.
6. On receivers having Remote Director, remove remote re-

ceiver plugs and disconnect remote pilot light.
7. Carefully slide chassis out from cabinet.

CRT REMOVAL
I. Remove chassis from cabinet.
2. Remove CRT socket, yoke clamp, width control and

second anode lead.
3. Loosen bolt at top of CRT to release strap.
4. Remove CRT.

FRONT PLATE REMOVAL

I. Remove the three screws that secure the front glass top
retaining strip.

2. Remove the two side retaining strips and carefully remove
glass.

PILOT LIGHT REPLACEMENT
To replace the pilot light, remove the pilot light bracket

from the rear of the set (held on by one screw). Insert the
new bulb in the socket and replace the bracket with the slot
in the shield facing the front of the set.

With the set turned on, check to see that the channel num-
bers appear correctly. Adjust the pilot light bracket until all
channel numbers are centered.

MOTOR DRIVE REMOVAL
1. Disconnect wires from motor and switch.
2. Remove screw from motor drive support rod.
3. Remove motor drive from bracket (held on by 3 screws).
4. Disconnect antenna wire from motor drive.
5. Gently pull motor drive out from tuner shaft.

(Continued on the next five pages)

VIDEO OUT.

SYNC. SEP

LIMITER S
NOISE

INVERTER

2n0 I.F. AGC

o T202

0
0 EX':?()q

1203

FM
DETECTOR

RINGING COIL
L40I

O
C418

HMV
ADJ.

Figure 2 - Top View of Chassis.
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AUDIO
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

WESTINGHOUSE Chassis V-2411-1 through V-2411-6 Schematic Diagram
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Figure 3 - Schematic Diagram.
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WIDTH ADJUSTMENT
This adjustment is a plastic tab with a copper rectangle

bonded on to one side, It protrudes out from between the yoke
and the bottom of the neck of the picture tube. The shiny side
of the copper rectangle goes down against the picture tube.
It must be centered at the bottom of the CRT neck.

To adjust the width, loosen the yoke clamp. Pushing the
tab into the yoke decreases width. Pulling the tab out of the
yoke increases width. Set this tab for approximately 1/2"
overscan, then tighten the yoke clamp.

 v

e  TO-0 '-OCT.

6500

I -

z
w
w

On

z
I-

(7)

0 I

X

ILI

XI0
U

0 
M

DEFLECTION YOKE
The deflection yoke should be as far forward as possible

(touching the bell of the CRT). Rotation of the deflection
yoke is used to level the raster.

HEIGHT AND VERTICAL LINEARITY
The height and vertical linearity controls are accessible

through the slide plate. The height control can be adjusted
through the hollow horizontal hold control shaft while the
linearity control is at the rear of the vertical hold control.

Adjust the height and vertical linearity controls to get a
picture of proper height and proportion.

RINGING COIL AND
HORIZONTAL FREQUENCY ADJUSTMENT
1. Short out the ringing coil (L401) with a jumper wire.
2. Set the horizontal hold control to the center of its me-

chanical range. Do not change this setting during the
steps that follow.

3. Calibrate a VTVM to OV Center scale on the 1.5V range
and connect to test point (F) for measuring the DC volt-
age between (F) and ground.

4. With the receiver tuned to a station of normal signal
strength, adjust trimmer C418 so that moving it one way
causes the meter to swing to the left and moving it the
other way causes it to swing to the right. Then carefully
adjust trimmer C418 for center scale on this meter.

5. Remove the jumper from the ringing coil.
6. Adjust the ringing coil for center scale on the VTVM.

Check by switching to another channel and back again.
The receiver should snap into horizontal sync on all
channels.
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION
0
u,

WESTINGHOUSEi
0
co (Continued)
8 c._,
Non .
-N C CHASSIS ASSEMBLIES. Lz 2 z

-Q o t
cc t I-Q V a. MANUAL VHF ONLY0.,2 E a
1- 0.1z>o

cr
u .4-

O V-2411.1 V-2411-3wzci. ..
§00 0 E

MANUAL VHF/UHF
2 lil IC .4- -
8S it

 .8
c -0 V-2411-2 V-2411-4 * tlt .° 8

POWER TUNED
%

- ca
OS V-2411-5 V-2411-6

1 . 7:
1 - 
1

It
It

I -c EM o KEY TO PC BOARD LAYOUT
c

7.
g .71-c

1. T101, blue wire
2. Tone Control, to C114
3. C416A(..)

a.. 1-1 4. CRT, pin 3
..-

v;
5. V16 pin 5

3 .t 6. Horizontal hold control, high side
I\' i# 7. Jumper toi0> i 8. AGC level control, high side

Y E 0 9. T401 (black wire) to "S" terminal
1

i ioi 10. T402 (White wire) to "T" terminal
c0

O 11. CRT, pin 1
i

I
12. CRT, pin 8

... 1

13. CRT, pin 4
N 14. CRT, pin 2

NLI N
15. Z301, yoke, lug #6

ill cri 16. Fil-input from F401
I LL.
I

17. Cable jumper to a
18. Cable jumper to DI
19. Tuner IF output cable lug
20. Jumper to (z)
21. Tuner AGC lug
22. Junction L400, R401 and R402
23. Tuner B+
24. Vert hold control, high end
25. Height control, wiper arm
26. C313B
27. T300, blue wire
28. Vertical lin control, wiper arm
29. Tuner filament lug
30. Junction C224 and high side of

contrast control
31. C222B
32. Junction L402, C424, R419
33. Brightness control, high end
34. Volume control, high end
35. Volume control, wiper arm
36. C

li2A37. Junction T401 lug #3, C423, R423
38. Height control, high side
39. Junction C404B, R402
40. T101, red wire

TEST POINTS

(A) AGC for IF
(B) Video detector
(C) CRT cathode
(D) 1st IF input
(E) 3rd IF Grid
(F) Horiz. MN/.
(G) Ringing coil(H)
(S) Quad coil
(T) AGC for tuner
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EQUIPMENT
1. Sweep Generator with a 10 MC wide sweep at center fre-

quencies from 10 MC to 90 MC and 170 MC to 216 MC.
2. CW (Marker),Generator which accurately produces the IF

and RF frepiencies from 4:5 MC to 216 MC.
3. Oscilloscope with good low frequency response character-

istics.
4. VTVM.
5. Bias Supplies of -4 volts and -2.5 volts.
6. Standard Alignment Tool with a 3/32" hexagonal tip.

TERMINATION AND ADJUSTMENT OF EQUIPMENT
These instructions on termination and adjustment of

equipment will apply throughout the IF Alignment procedure.

SHORT LEADS TUNER

RI

R2

--4( VN.

300n INPUT

1
lo GENERATOR

R 3

OUTPUT
IMPEDANCE

Figure 5 - Impedance matching network.

Zo RI R2 R3

52n i2On 56n 50n

72a I IOn 85n 50n

ISK

TO VTVM
OR SCOPE

Pci

Figure 7 - Decoupling Network.

470 AWE - TO TEST
POINT

AGC LEVEL CONTROL
This adjustment is factory set to produce a 3.25 volt, zero

to peak output at TP (B), with no sync crushing. Normally no
adjustment will be needed in the field.

Should adjustment be necessary, select the channel with
the strongest signal. Turn the AGC level control clockwise

until a slight bend appears at the top of the picture
(sync crushing). Then turn the AGC level control slowly
counter clockwise (Al".) to about 1/4 of a turn past the point
at which the bend disappears.

VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

WESTINGHOUSE Chassis V-2411-1 through V-2411-6 Alignment Information

SOUND ALIGNMENT

EQUIPMENT: VTVM
PROCEDURE:

1. Select the strongest station available (preferably with test
pattern and test tone) and adjust the FINE TUNING for
best reception. Adjust the VOLUME control so that the
station sound is audible.

2. Adjust the quad coil (L101) for maximum sound from the
speaker.

3. Use a jumper wire to short the control grid of the 3rd IF
amplifier to chassis ground and disconnect the antenna.

4. Connect the VTVM to TP

5. Adjust interstage transformer T100 for maximum negative
voltage on the VTVM (5 volt range).

6. Remove the jumper wire used to short the control grid of
the 3rd IF amplifier.

7. Place the antenna close to the antenna terminals so that
the signal is loosely coupled to the receiver and the pic-
ture is barely visible. A pronounced noisiness (hiss)
should accompany the sound.

8. Adjust the limiter input coil (L100) for maximum negative
voltage on the VTVM. If the VTVM indicates a broad
response while making this adjustment, the receiver input
signal is too strong. When the signal coupling described
in step 7 is at the necessary low point, no limiting takes
place and the VTVM will indicate a sharp response to the
limiter input coil adjustment.

4.5 MC TRAP ALIGNMENT
Inject a 4.5 MC CW signal through a .00Imf capacitor to T.P. (B). Couple a .001mf capacitor to a demodulation probe tip.

Connect the other end of the probe to a VTVM and the capacitor to T.P. (C). Set the VTVM to 1.5 - 2V scale. Turn the set on
and allow five minutes for warmup. Then adjust L210 for minimum on the VTVM. Due to a one way interaction, it may be neces-
sary to touch up the limiter input coil (L100) as outlined above.

IF ALIGNMENT

All test equipment cables and leads should be as short
and direct as possible.

Oscilloscope and VTVM - Use a low -capacitance direct
probe terminated with the decoupling network shown in
Figure 7. Keep the oscilloscope calibrated for 2 volts peak
to peak (P -P). Use a VTVM range suitable for measuring
-1.5 volts.

Generators - Except where otherwise noted, all signal
generating equipment should be terminated as shown in
Figure 6. Connect the signal cable ground near the ground
of the stage where the signal is injected.

Adjust the CW generator output so that: (1) When the
VTVM is being used its reading remains near the -1 volt
point. (2) When the oscilloscope is being used the marker
frequencies do not distort the response curve.

GENERATOR

OUTPUT
CABLE .005 MF

RI OUTPUT
IMPEDANCE
OF GENERATOR

Figure 6 - Generator cable termination.

22
CONDUCTOR

'WRAP WITH TAPE

101111=EN=M1111111111
HOLE TO FIT TUBE PIN SNUGLY

Figure 8 - Mixer Coupling gimmick.

CENTERING
The centering rings, located at the rear of the deflection

yoke should be rotated to center the raster.
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WESTINGHOUSE Chassis V-2411-1 through V-2411-6 Alignment, Continued
IF ALIGNMENT

For all of the following steps, connect a -4 volt bias to TP (A), a -2.5V bias to TP (T) and an oscilloscope and a VTVM to
TP (B). Channel selector should be set to channel 13 for steps 1 to 5. Fine tuning screws should be set to center of range.

Before beginning alignment, pull out the AGC tube (V4) and detune L200,L201,L202, T200 and mixer output coil. L200 should
be detuned clockwise to the bottom of the coil form while L201, L202 and T200 should be detuned to maximum counter clockwise.

Step Test Equipment and Connection Adjustment

1.

2.

3.

4.

5.

6.

Sweep generator at TP (E), 44.25 MC center.
Loosely couple CW marker generator to sweep
generator. Set CW generator to 44.25 MC.
CW generator to TP (D) at.

a. 45.62 MC
b. 39.75 MC

c. 43.00 MC
Sweep generator at TP (D), 44.25 MC center. Loosely
couple CW marker generator to sweep generator.
Vary CW marker generator to produce markers at
frequencies indicated on Figure 10.
Sweep generator to TP (M), 44.25 MC center. (For
tuner 470V0711101, use gimmick shown in Figure 8
to connect generator to TP (M). For tuner 470V0631-102,
see Figure 13 to locate TP (M).) Loosely couple CW
generator to sweep generator.

a. Vary CW generator for markers at frequencies
indicated on Figure 11.

b. CW generator to 41.25 MC
c. CW generator to 47.25 MC (It may be necessary

to increase signal level or reduce bias to
produce shap indication.)

d. Check step 4a.
e. Check step 4c.

Sweep generator thtu matching network shown in
Figure 5 to antenna terminals. Adjust sweep
generator to sweep channel 13. Loosely couple
CW marker generator at 211.25 MC to sweep generator.
Keep marker generator output low.
Repeat step 5 for all channels. Set generators to
appropriate frequencies.

T203 Primary (bottom slug): Maximum amplitude at 44.25 MC.
T203 Secondary (top slug): Rocking symmetrical response

at 44.25 MC (see Figure 9).

T202: Maximum amplitude.
L203: Minimum amplitude. Reduce bias if necessary to

produce sharp indication.
T201: Maximum amplitude.
T203 secondary: Slight retouching may be necessary to

flatten peak of response curve.
T201, T202: Slight retouching may be necessary to obtain

curve shown in Figure 10.

Mixer output coil: Maximum amplitude at 44.25 MC.
T200: Rocking symmetrical response at 44.00 MC with

picture carrier (45.75 MC about 7DB down from peak
response (see Figure 11).

L200: Minimum amplitude.
L201, L202: Minimum amplitude.

T200: Touch up, if necessary.
L202: Touch up, if necessary.
Tuner oscillator slug: 211.25 MC picture marker should

appear about 6DB down from peak response
(see Figure 12).

Channel selector to appropriate channels.

42.25
41.25 43.00 44.25 45.001

7

2 VOLTS
PEAK TO /EPA

45.751C

Figure 9 -
Typical IF response, 3rd IF
Amp grid to 2nd Det.

KA5 42.15 41013KNC 45. 45.75
hsC

rf

ti

Figure 11 - IF Response, Mixer Grid to 2nd Det.

45,
3175sicVS, 45.00 IC

IC
-4 4

Figure 10 - IF Response, 1st IF Amp. Grid to 2nd Det.

WJAC1147
PKT UPI

Figure 12 - Typical RF-IF Response.
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Westinghouse
Chassis V-2412-1, V-2412-2, V-2412-5, V-2412-6, V-2412-11, V-2412-12, used in
Models H -P3310, U, H -P3311, U, H -P3312, U, H -P3160, U, B, BU, H -P3161, U, B, BU.

470V070H0 2

HTR (IRO

HTR
(OUT)

Is?.
I. F. AMP

0 7201
43. MC

OL 204
39.75 MC

V9
41z6, 244.

I. F. AMP

01202
45.62 MC

3r4.
I. F. AMP

--

0 1203
4t 25 MC

O
X200

XTAL
VIDEO DE T.

UHF dial stringing.

r -44 7
I

4w

Al

VERT.aDISCH.

VERT. OUTPUT

I- 44

4.5MC

472V035N0I

L 20141.25 MC®

3EA5 I6CL6A

AMP "CfSECR
RF

VII 1 VI2

`57,114
- -Ow

1.41 - -O9 OD oo
A,B CO E G

1

11 L4 I

I RINGING0L202 COIL

47.25 MC;

6A0g31
AUDIO OUTPUT

470V066H03
( VHF - UHF I

0421
HORIZ.
TRIM.

HORIZ.
M V.

VIDEO OUTPUT
a

SYNC. SEP.n L209
4.5MC

X402

THERMAL
RESET

4.5MC :3

A

- - - - -
SND. LIM.

-
a

NOISE INVERT.

CHASSIS REMOVAL

1. Rernove control knobs.
2. Remove back cover and disconnect antenna lead-in.
3. Remove screw holding metal brace behind tuner and swing

brace out of the way.
4. Disconnect speaker leads at the output transformer.

Remove speaker and grill (2 screws and 4 trimounts).
5. Remove three 'A" screws securing control panel and

chassis to cabinet front.
6. Remove 7 screws holding chassis to cabinet base.
7. Carefully remove chassis, tuner end first.
Caution: Be extra careful not to break off feed-thru capacitor

on tuner.

PICTURE TUBE REMOVAL

1. Remove chassis as described under Chassis Removal.
2. Discharge high voltage button at CRT.
3. Remove high voltage lead, CRT socket and yoke.
4. Loosen the two screws from upper strap of CRT.
5. Remove picture tube from front of chassis.
6. Install in reverse order.

TIO)
AUD. OUT

TRANS

- CRT-41-
i

SW 400

;C. 11.-CrAr°-

A .C. OFF -ON

L.- -1

0 -

F400 0401
A.C.
INPUT

X400

L400
FILTER

-

V2
170064

HORIZ.
OUTPUT

?!f

VI
1704

DAMPER

X-,/

VI6
103 ,
Hi. V.

0\ItX401 RECT.

T41.- - - -IV
X \ R400

DROPP
FILAMENT

IN
RESISTOR

)\

IC
T

VERT. OUTPUT'SCHOKE TRANS. /4_

T400
HORIZ. OUTPUT

TRANS.
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WESTINGHOUSE Chassis V-2412-1, -2, -5, -6, -11, -12 ESP
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PC BOARD ACCESSABILITY

To provide easy access to the PC board, the CRT
assembly can.be partially disassembled (see Figures 1 and 2).
1. Remove the 4 screws shown in Figure 1.
2. Remove the 4 screws shown in Figure 2.
3. Move the CRT assembly out and to the left.
Caution: To operate the set while partially disassembled,
connect a jumper from the aquadag coating to chassis
ground. Be careful that the high voltage anode lead does
not short or arc to the frame.
JUMPER

The jumper shunting C428 is sometimes cut to decrease
width. This is a factory adjustment and normally no change
should be made in the field.

VIET

orurrat-

I144241

sie I

REMOVED

SCREWS
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"1111111111MIlip.m. C121
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Figure 1 - Bracket Removal.
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VOLUME TV -19, MOST -OFTEN -NEEDED

WESTINGHOUSE Chassis V-2412-1, -2,

CENTERING

The centering rings, located at the rear of the deflection
yoke, should be rotated to center the raster.

DEFLECTION YOKE
The deflection yoke should be as far forward as possible

(touching the bell of the CRT). Rotation of the deflection
yoke is used to level the raster..
HORIZONTAL FREQUENCY AND RINGING COIL
1. Short out the ringing coil with a jumper wire.
2. Set the horizontal hold control to the center of its range.

Do not change this settin during the steps that follow.
3. Connect a VTVM to TP F for measuring the DC voltage

between TP OF and B-.
4. With the receiver tuned to a station of normal signal

strength, adjust C421 for 0 volts DC on the meter.
5. Remove the jumper from the ringing coil.
6. Adjust the ringing coil for 0 volts DC on the meter. Check

the adjustment by switching to another channel and back
again. The receiver should pull into horizontal sync on
all channels.

HEIGHT AND VERTICAL LINEARITY

The HEIGHT AND VERT. LIN. controls are accessible
through two holes in the front escutcheon, just below the
Channel Selector knob, with HEIGHT on the left and VERT.
LIN. on the right. With a narrow screwdriver, adjust them
alternately until a picture of proper height and linearity is
obtained.

SOUND ALIGNMENT

PROCEDURE:
1. Select the strongest station available (preferably with

test pattern and test tone) and adjust the MEMORY FINE
TUNING for best reception. Adjust the VOLUME control
so that the station sound is audible.

2. Adjust the quad coil (L101) for maximum sound from the
speaker.

3. Disconnect the antenna. Use a jumper wire to short TP
0 to B-.

4. Connect the VTVM to TP a
5. Adjust interstage transformer T100 for maximum negative

voltage on the VTVM.
6. Remove the jumper wire used to short TP to B-.
7. Place the antenna input close to the antenna terminals so

that the signal is loosely coupled to the receiver and the
picture is barely visible. A pronounced noisiness (hiss)
should accompany the sound.

{/SHORT

LE ADS

int NW
R

R2

TUNER

R3

} 300 n INPUT

lo , GENERATOR
OUTPUT
IMPEDANCE Zo RI R2 R3

52n 120n 56n 150n

72 n ION 85n 150n

Figure 7 - Impedance matching network.

TO VTVM
OR SCOPE

Figure 9 - Decoupling network.

185

470 MME TO TEST

POINT

1962 TELEVISION SERVICING INFORMATION

etc. Adjustment and Alignment Information
8. Adjust the limiter input coil (L100) for maximum negative

voltage on the VTVM. If the VTVM indicates a broad
response while making this adjustment, the receiver input
signal is too strong. When the signal coupling described
in step 7 is at the necessary low point, no limiting takes
place and the VTVM will indicate a sharp response to the
limiter input coil adjustment.

4.5 MC TRAP ALIGNMENT
Disconnect the antenna and turn contrast control to

maximum clockwise. a 4.5 MC CW signal through a
.001mf capacitor to TP rg. Connect a .001m1 capacitor to a
demodulation probe tip. Connect the other end of the probe
to a VTVM and the capacitor to TP g. Set the VTVM to
1.5-2V DC range. Turn the set on and allow five minutes
for warmup. Then adjust L209 for minimum on the VTVM.

IF ALIGNMENT
EQUIPMENT
1. Sweep Generator with a 10 MC wide sweep at center fre-

quencies from 10 MC to 90 MC and 170 MC to 216 MC.
2. CW (Marker) Generator which accurately produces the IF

and RF frequencies from 4.5 MC to 216 MC.
3. Oscilloscope with good low frequency response character-

istics.
4. VTVM
5; Bias Supply of -4 volts.
6. Standard Alignment Tool with a 3/32" hexagonal tip.

(long enough to reach bottom slugs)

TERMINATION AND ADJUSTMENT OF EQUIPMENT
These instructions on termination and adjustment of

equipment will apply throughout the IF Alignment procedure.
All test equipment cables and leads should be as short
and direct as possible.

Oscilloscope and VTVM - Use a low -capacitance direct
probe terminated with the decoupling network shown in
Figure 9.. Keep the oscilloscope calibrated for 2 volts
peak to peak (P -P). Use a VTVM range suitable for
measuring -1.5 volts.

Generators - Except where otherwise noted, all signal gen-
erating equipment should be terminated as shown in
Figure 8. Connect the signal cable ground near the
ground of the stage where the signal is injected.
Adjust the CW generator output so that: (1) When the
VTVM is being used its reading remains near the -1 volt
point. (2) When the oscilloscope is being used the marker
frequencies do not distort the response curve.

GENERATOR
OUTPUT
CABLE .005MF

RI = OUTPUT
IMPEDANCE
OE GENERATOR

Figure 8 - Generator cable termination.

CONDUCTOR7 WRAP WITH TAPE

IN: I I I I

HOLE TO FIT TUBE PIN SNUGLY

PIN *9

Figure 10 - Mixer coupling gimmick.
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

WESTINGHOUSE Chassis V-2412-1, -2, etc. Alignment Information (Continued)
IF ALIGNMENT

STEP TEST EQUIPMENT AND CONNECTION ADJUSTMENT
1. -4 Bias to TP (A) Channel selector to channel 10
2. Oscilloscope and VTVM to TP (B)

IF sweep generator with CW
Marker at 44.25 MC to TP (E)

Short antenna terminals.
T203 primary (bottom slug): Maximum amplitude
T203 secondary (top slug): Rocking symmetrical response

(see Figure 11)
3. CW generator to TP (D) at:

a. 45.62 MC
b. 39.75 MC
c. 43.00 MC

T202: Maximum amplitude
L204: Minimum amplitude
T201: Maximum amplitude

4. Sweep generator at 44.25 MC to TP (D). Couple CW
marker generator to sweep generator cable. Keep
marker amplitude at minimum to avoid distorting
response.

T201, T202, T203: Slight retouching may be necessary to
obtain response curve with correctly placed markers as
shown in Figure 12. Use T203 (top slug) to flatten peak of
curve, T201 to adjust low frequency slope and T202 to
adjust high frequency slope. If curve cannot be obtained,
traps listed in Step 5 may be badly misaligned.

5. CW generator to TP (M) (for 470V070H02 tuner, use
gimmick shown in Figure 10) at:

a. 44.25 MC
b. 44.25 MC
c. 41.25 MC
d. 47.25 MC ? It may be necessary to increase
e. 47.25 MC ( generator output and/or decrease bias.

Tuner mixer output coil: Maximum on VTVM
T200: Maximum on VTVM
L201: Minimum on VTVM
L202: Minimum on VTVM
L203: Minimum on VTVM

6. Connect sweep generator to TP (M) at 44.25 MC.
Couple CW generator with marker at 44.25 MC to sweep
generator cable. Keep marker amplitude low to avoid
distorting response. Adjust scope for 2V -PP.

Mixer output coil and T200: Rocking symmetrical
response. Tune for maximum amplitude with waveshape
and markers as shown in Figure 13.

7. CW generator to TP (M) at 47.25 MC. L203: Minimum amplitude (wave shape should be as
shown in Figure 13)

8. Oscilloscope, 2V -PP. Sweep generator thru impedance
matching network (See Figure 7) to antenna terminals.
Set pix marker at 211.25 MC Channel 13.
Inject 45.75 MC marker into IF section by connecting
CW output cable to outer shield of IF link Cable.

Fine tuning to center of range.
Channel selector to Channel 13.

Oscillator slug setting: Picture carrier should fall at
45.75 MC (±400KC) marker on scope. (See Figure 14).

9. Repeat step 8 for all channels

42.25
41.25143.00 44.25 4500.. 4

45.7590 44.25 45.75
3915 INC 42 25 43.00 4545314C. .., ..c ..c

2 VOLTS

_

PFAK 10 PEAK

30B
SOS

i

I 0.750
la 011

' f

Typical IF response, 3rd IF Figure 12 -Typical IF response, 1st IF

Figure 11 - Amp grid to 2nd Det.
Amp grid to 2nd De.

NIS 42.15 43.00 45.00 4975
WC SIC OC WC IC

..,
I

i

i

n 1

I -I
i

I

KUNO

.

I 700
08

Typical IF response, MixerFigure 13 - Figure 14 - Typical RF-IF responseAmp grid to 2nd DO.
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VOLUME TV - 19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

ZENITH RADIO CORPORATION

twow TELEVISION

RECEIVERS
CHASSIS 16F27, 16F27Q, 16F27T, 16G20, 16620Q, 16G21, 16G210,

16G22, 16G22Q, 16G23, 16G23Q, 16G27, 16G27Q, 16G27QT,
16G27T, 17G28 AND 17G28Q

MODEL AND CHASSIS INFORMATION
MODEL

F2105C
F2110G
F2111L,P
F2112W
G2101C,F
G2102L,R,W
G2105C,L
G2110B,G
G2112J,W
G2120E,M,R,W
G2213G
G2214L
G2215.1,L
G2216L
G2304R,W
G2705R,Y
G2707R,Y
G2715Y
G2717E,R,W
G2730E,R,M,W
G2735L,R,W
G2737E,R,W
G2738E,M,R,W,
G2740H,R,W
G2752R,W,Y
G2755H,M,R,W
G2756E,R,W
G2762W
G2780E,R,W
G2786E,M,R,W
G2787W
G3310E,R,W
G3311R,W,Y
G3341E,M,R,W
G3346E,M,R,W
G3348R,W
G3350E,R,W
G3353E,W
G3354M,R
G3360W,Y
G3368M,R
G3375L
G3385H
G3388W

SPACE
COMMAND

"300''
"300''
"300''
"300''

"300''
"400''
''300''
"400"
''400"
"400"
"400"
''400"
"400"
''400"
"400''
"400"
"400"

TYPE

Table
Table
Table
Table
Table
Table
Table
Table
Table
Console
Table
Table
Table
Table
Table
Table
Table
Table
Table
Console
Console
Console
Console
Console
Console
Console
Console
Console
Comb.
Comb.
Comb.
Table
Table
Console
Console
Console
Console
Console
Console
Console
Console
Console
Console
Comb.

CHASSIS

16F27 - 16G27
16F27 - 16G27
16F27 - 16G27

16F27T* - 16G27T*
16G20
16G20
16G27
16G27
16G27T*
16G20
16G200
16G27Q
16G27Q
16G27QT*
16G21
16G23
16G23
16G22
16G22
16G23
16G23
16G23
16G23
16G23
16G23
16G22
16G22
16G22

16G23/4G21
16G23/4G21/7 F20
16G23/4G21/7F20

16G220
16G22Q
16G23Q
16G23Q
16G23Q
16G230
16G220
16G22Q
17G28Q
17G28Q
17G28Q
17G28Q

16G22Q/5G29/7F20

TUNER

Bandswitch
Target Turret
Target Turret
Target Turret
Bandswitch
Bandswitch
Bandswitch
Target Turret
Target Turret
Target Turret
Gold Video Guard Turret
Gold Video Guard Turret
Gold Video Guard Turret
Gold Video Guard Turret
Bandswitch
Bandswitch
Bandswitch
Gold Video Guard Turret
Gold Video Guard Turret
Target Turret
Target Turret
Target Turret
Target Turret
Target Turret
Target Turret
Gold Video Guard Turret
Gold Video Guard Turret
Gold Video Guard Turret
Target Turret
Target Turret
Target Turret
Gold Video Guard Turret
Gold Video Guard Turret
Target Turret
Target Turret
Target Turret
Target Turret
Gold Video Guard Turret
Gold Video Guard Turret
Gold Video Guard Turret
Gold Video Guard Turret
Gold Video Guard Turret
Gold Video Guard Turret
Gold Video Guard Turret

PICTURE
TUBE

19AJP4
19AJ P4
19AJP4
19AJP4
19BDP4
19BDP4
19AJ P4
19AJ P4
19AJ P4
19BDP4
19BDP4
19 AJ P4
19 AJ P4
19AJ P4
21CXP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23AFP4
23AFP4
23AFP4
23AFP4
23ANP4

* Equipped with electric timer.
**Target turret tuner used in early production models.
Suffix "0" following the chassis number identifies a receiver equipped with Zenith's Space Command remote control
Suffix "U'' is added to chassis and model number if receiver is factory equipped with UHF continuous tuner
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ZENITH Television Receivers

ADJUSTMENTS
BANDSWITCH TUNER

Oscillator adjustment screws are accessible from
the front of the cabinet, The knobs and the trim
plate for each model is slightly different. To gain
accessibility to the adjustment screws refer to the
instruction booklet shipped with the receiver.

Set the fine tuning control to the center of its mech-
anical range. Without further adjustment of the fine
tuning control, insert a 68-33 alignment tool into
the tuner and adjust each operating channel to reso-
nance starting with the highest channel and follow-
ing each lower channel in sequence. (Series induc-
tance circuit.) Be certain not to move the fine tuning
shaft when switching channels. It will be noted that
turning the oscillator screw to one side of resonance
results in a faded, washed-out picture with the spa-
cings between the wedge lines "fogged" and turning
in the opposite direction causes the spaces between
the lines to clear up, however, going beyond this
point will cause the picture to take on a "wormy"
appearance from sound getting into the picture,
Correct adjustment is obtained by adjusting for a
"wormy" picture and then back down the adjustment
screw slightly until the picture clears up, (If more
than one turn of the screw is required to tune in a
channel or if adjustment cannot be made, it may be
necessary to touch up the channel 13 screw to bring
channels 7 thru 13 within range and 6 for channels
2 thru 6.)

TARGET TUNER
1, To adjust oscillator slugs, turn the fine tuning
control to the center of its mechanical range.

2 Without further adjustment of the control, insert
a 68-36 alignment wrench through the hole provided
in the front of the tuner and adjust each operating
channel to resonance. It will be noted that turning
the adjustment screw to one side of resonance re-
sults in a faded, washed-out picture with the spa-
cings between the wedge lines "fogged" and turn-
ing the screw in the opposite direction causes the
spaces to clear up, however, going beyond this
point will cause the picture to take on a "wormy"
appearance from sound getting into the picture.
Correct adjustment is obtained by adjusting for a
"wormy" picture and then back down the adjustment
screw slightly, until the picture clears up.

GOLD VIDEO GUARD TUNER
The contacts in this tuner are 16K gold filled (not
plated) using an alloy consisting of 69% gold, 25%
silver and 6% platinum for improved performance and
greater reliability. There is only one oscillator ad-
justment (per channel) and this is the front panel
tuning knob which when turned causes the nylon gear
mechanism to engage the oscillator adjustment screw
on the channel strip in use, There is no stop in the
tuning mechanism and the knob can be rotated sev-
eral turns either direction from resonance, It will

Information on Adjustments

be noted that turning the tuning knob to one side
of resonance results in a faded washed out picture.
Turning the tuning control in the opposite direction
will cause the picture to clear up, however, going
beyond this point, the picture will take on a "wormy"
appearance from sound getting into the picture,
Correct adjustment is obtained by adjusting for a
"wordy" picture and then backing down the control
slightly until the picture clears up, Repeat this
procedure on each operating channel.

AGC ADJUSTMENT
Tune in a strong TV signal and slowly turn the 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.
This setting will correspond to approximately 3 V.
peak to peak output from the video detector.

CAUTION: Misadjustment of the AGC control can
result in a washed-out picture, distorted picture,
buzz in the sound or complete loss of picture and
sound,

FRINGE LOCK ADJUSTMENT

The fringe lock adjustment is made to obtain best
possible synchronization under weak and noisy
signal conditions. Check the AGC adjustment and
proceed as follows:
1. Turn the fringe lock control fully clockwise and
then back it off approximately 1/4 turn. Adjust the
vertical and horizontal hold controls and check
operation of the receiver to see that it syncs norm-
ally 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 readjusting 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; however, do not automatical-
ly turn the fringe lock fully clockwise in fringe
areas, Follow the procedure outlined. In areas where
both local and fringe signals are received, a com-
promise setting should he made for best overall
performance.

AFC ADJUSTMENT
The horizontal hold control is equipped with a stop
which limits knob rotation to approximately 270
degrees. To adjust the AFC, remove the knob and
turn the shaft to a position where it is virtually
impossible to disrupt horizontal synchronization
when switching from channel to channel, After ad-
justment, install the knob with its pointer centered
between the stops.
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ANTENNA TERMINALS---

8+ 265V. (KV-

I.F. INPUT JACK (U MODEL)
COOED BROWN FOR IDENTIFICATION

PURPOSE

I. F. INPUT TUNEABLE COIL
('Us MODEL)

TEST POINT T CONVERTER - -
SCREEN GRID

(SCOPE MbRVATION FE ,11,F.
PASUST

MIXER PLATE COIL ------

HEATER To U.H.F. CONTINUOUS
TUNER

To B+ ON U.H.F. TUNER (ORANGE)

V.H.F. I.F. OUTPUT JACK

FINE TUNING SHAFT

CHANNEL SELECTOR SHAFT
SHOWN IN CHANNEL 6 POSITION

OSCILLATOR ADJUSTMENT
SCREWS (ONE FOR EACH CHANNEL)

BOTTOM COVER REMOVABLE
TO INSERT U.H.F. STRIP

MOUNTING BRACKET

ri"--6.3 V. HEATER (BROWN)

----PILOT LIGHT

A.G.C. (YELLOW)

TEST POINT .A* CONVERTER GRID

( I.F. ALIGNMENT)

1962 TELEVISION SERVICING INFORMATION

*68L8 USED ON 175-169

U.H.F. 8+ (.11.MODEL)

V.H.F.MODELS

INCORPORATE 12 POSITION TUNER 175-206

U.H.F. MODELS

INCORPORATE 13 POSITION TUNER 175-205
or 175-169

USED IN CONJUNCTION WITH
175-8 CONTINUOUS UH.F. TUNER

BEFORE ADJUSTING THE OSCILLATOR
SCREWS,SET THE FINE TUNING CONTROL
IN THE MIDDLE OF ITS MECHANICAL/ RANGE BETWEEN THE TWO STOPS.

I.F. CHANNEL ene0DE1.5.)
OCCURS BETWEEN

CHANNEL 2 old CHANNEL 13

Fig. I.

Tube and Trimmer Layout, Bundswitch
IN MODELS ONLY, TunerIN UHF POSITION ADJUST
I.F. INPUT CORE THRU

THIS HOLE

U.H.F. ANTENNA TERMINALS----

V.H.F. ANTENNA TERMINALS

CODED GREEN FOR
IDEHTIFICAN

PURPOSES USED ONLY ON

175-1558175-175

- (V:poeLs) AS A/I
F INPUT CONNECTION

AND 8+ SWITCH FOR CONTINUOUS UHF TUNER

USED ONLY ON

irCiONIP`175-156 8175-176
WHEN UHF STRIPS

ARE INSTALLED

U.H.F. ANTENNA TERMINALS

TO 8+ ON U.H.F. CONTINUOUS,
TUNER ( .1.1. MODEL) ORANGE

TO HEATER ON U.H.F.
CONTINUOUS TUNEFr"---.i
(U" MODEL) BROWN

USED ON

.11.110ffl..5 ONLY',

MIXER GRID TRIMMER

MIXER GRID TEST POINT
CONNECT I.F. LEAD TO EXPOSED
EYELET IN CENTER OF HOLE

OSCILLATOR SLUG ADJUSTMENT

NEUTRALIZING
TRIMMER INSIDE

PILOT LIGHT CONNECTOR

,,-HEATER (BROWN)

-I.F. INPUT JACK ("11. MODEL)

,-A.G.C. (YELLOW)

I.F. OUTPUT JACK

TEST OBSERVATION POINT
(TEST POINT 'B.)

MIXER PLATE ADJUSTMENT COIL

B+ 135V. (ORANGE)

- -FINE TUNING SHAFT

V.H.F. MODELS
INCORPORATE 12 POSITION TUNER 175156

U.H.F. MODELS
INCORPORATE 13 POSITION TUNER 175-155

NOTE: 13 POSITION V.H.F. TUNER 175-155
USED IN CONJUNCTION WITH
175-8 CONTINUOUS U.H.F. TUNER

CHANNEL SELECTOR SHAFT
SHOWN IN CHANNEL 6 POSITION

FINE TUNING STOP

Fig. 2. Tube and Trimmer Layout, Target Tuner

ZENITH Adjustment InfQrmation

WIDTH ADJUSTMENT
To obtain proper width, slide the metal sleeve along
the neck of the picture tube until a position is found
which results in proper width and linearity. In the
16F27 and 16G27 chassis, the sleeve must be in-
stalled with the open side facing the picture tube
high voltage connector button.

CENTERING ADJUSTMENT
The centering assembly is built into the yoke hous-
ing, This assembly is made of two magnetic rings
which can be rotated by means of tabs. Centering
is accomplished by gradually rotating the tabs with
respect to each other, then rotating both tabs simul-
taneously until the picture is centered.

CORRECTOR MAGNET
ADJUSTMENT

Two corrector magnets are used in 21, 23 and some
19 inch models to obtain straight, sharply focused
sweep lines across the face of the picture tube.
The magnets are mounted on the deflection coil
mounting brackets and can be moved in and out or
up and down by bending the flexible arms which
support them, Adjustment has been made at the
factory and should not require readjustment unless
the support brackets are accidentally bent out of
position. If this occurs, proceed as follows:

1. With the vertical and hori zontal size controls
reduce the size of the picture to a point where the
four corners and sides are visible, (In some re-
ceivers it may not be possible to reduce the picture
size sufficiently to see all sides and it may be nec-
essary to shift the picture with the centering control
to view one side at a time.)
2. Bend the corrector magnet arms until the cor-
ners become right angles and the top of the raster is
parallel with the bottom and the left side is parallel
with the right side, After adjustment, the picture
should be restored to normal size.
NOTE: Misadjustment of the corrector magnets may
cause pincushioning, barreling, keystoning, poor
linearity, etc.

PEAK PICTURE CONTROL
17G28 CHASSIS

This control is at the rear of the chassis. It is part
of the video detector load and has a decided effect
on the video response of the receiver. The response
can be changed from a slight smear at the extreme
counter -clockwise position of the control to an
exaggerated overshoot in the maximum clockwise
position.

The control is adjusted at the factory for best pic-
ture detail under normal signal conditions, however,
it can be changed in the field to suit a particular
signal or program condition, As an example, an old
movie can be "crispened" or the texture of "snow"
in a fringe area can be changed for a more pleasing
picture.
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ZENITH Chassis 16G22 and 16G22Q Schematic Diagram (Chassis 16G21 see note below)
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Schematic Diagram, Tube and Trimmer Layout and Signal
Path Chart 16G22 and 16G22Q Chassis.

I ZENITH Chassis 16G21 uses 21CXP4
picture tube, a 6DK6 for V5, but its

I circuitry is practically the same as
Chassis 16G22 shown on these pages.L_
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ZENITH Gold Video Guard Turret Tuner Information

ANTENNA TERMINALS
(300 OHM INPUT)

iA.G.C. (YELLOW)

REMOVABLE COVER

J
R.F. PLATE TRIMMER N

TO I.F. AMPLIFIER IN T.V. RECEIVER

CONVERTER GRID TRIMMER -

TEST POINT "BI-'.
CONVERTER SCREEN BY-PASS
CONDENSER FOR OBSERVATION OF R F

BAND PASSES.
/ RED

CONVERTER ADJUSTMENT PLATE')

TEST POINT "A"
CONVERTER GRID USED TO INJECT I.F. SIGNALS

TO ALIGN I.F.AMPLIFIER IN T.V. RECEIVER
AND MEASURE CONVERTER GRID INJECTION

B+ 265V (RED) 20-25 MA2

FINE TUNING SHAFT
ALL OSCILLATOR ADJUSTMENTS ARE MADE BY
TURNING THIS SHAFT. THERE IS NO MASTER
OSCILLATOR TRIMMER IN THE TUNER.
NO DAMAGE WILL RESULT IF TUNING SHAFT IS
ROTATED IN EITHER DIRECTION FOR ANY

NUMBER OF TURNS

CHANNEL SELECTOR SHAFT
SHOWN IN CHANNEL 6 POSITION

MOUNTING

BRACKET

CHANNEL 2 STRIP PLACED IN SLOT-'
DIRECTLY UNDER THIS HOLE

I. F. IN PUT JACK ('U" MODEL)

S -49799

1-41-1171-1-1 USED ONLY ON
ff5:30Iand 175-171

S 49799 ("U" MODELS) USED AS AN
I.F. INPUT CONNECTION AND

SWITCH For CONTINUOUS U.H.F. TUNER

S- 51094
USED ONLY ON 175-302 and 175-172
WHEN U.H.F STRIPS ARE INSTALLED

U.H.F. ANTENNA TERMINALS

6.3V. A.C. HEATER AND PILOT LIGHT CONNECTION

NOTE: DO NOT USE ANY LONGER SCREWS THAN
WERE PROVIDED AT THE TIME OF MFG.

USED ON
"U" MODEL

ONLY

BRACKET USED ON 175-301 and 175-302
175-301 ond 175-302 TUNERS SAME AS
175-171 ond 175-172 EXCEPT FOR LENGTH

OF SHAFTS AND MOUNTING BRACKETS AS SHOWN BELOW

VI

TO HEATER ON U.H.F. CONTINUOUS TUNER

("U" MODEL)

TO 6+ ON U.H.F. CONTINUOUS TUNER (ORANGE)

,PILOT LIGHT

-B+ FOR U.H.F. CONTINUOUS TUNER

Fig. 3. Tube and Trimmer Layout, Gold Video Guard Turret Tuner
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ZENITH Television Receivers Adjustments and Alignment Information, Continued

ADJACENT CHANNEL
REJECT SWITCH 17G28 CHASSIS

This switch is located at the rear of the chassis
and is used to switch the 47.25 Mc adjacent channel
sound trap in or out of the circuit as required.

When the trap is switched out of the circuit a slight
improvement in IF band pass occurs for better pic-
ture detail. The receiver is shipped from the factory
with the trap in the "out" position.

If adjacent channel sound interference is exper-
ienced, switch the trap to the "in" position,

G2 ADJUSTMENT
17G28 CHASSIS

1. Connect the negative lead of a variable bias
supply (0-6V) to the grid (pin 7) of the 6GN8 video
amplifier and the positive lead to chassis. Switch
the tuner to a blank channel. Pull the dynamic con-
trast switch out (DC position).

2. Connect a VTVM to the cathode of the picture
tube (pin 11) and adjust the bias supply until this
voltage reads 150V.
3. Connect the VTVM to grid 1 (pin 2) and adjust
the brightness control for 95 volts indication on the
meter.

4. Leave the meter connected to grid 1 and adjust
G2 until the raster is just extinguished.

NOTE: An alternate and reasonably accurate method
of adjustment is to tune in a TV signal and adjust the
G2 control for 450 volts on grid 2 (pin 10) .

ALIGNMENT
TO RECEIVER ANTENNA TERMINALS

MATCHING TRANSFORMER
OHMS UNBALANCED TO 300 OHMS BALANCED

SWEEP GENERATOR
OUTPUT CABLE

HOOKED END
FOR CONNECTING
TO VARIOUS GRIDS

470 MMFD.
CERAMIC
CAPACITOR

GROUND DIRECTLY
TO CHASSIS. DO NOT
USE LEADS.

5611
/w 57.
CARBON
RESISTOR

Fig. 4 IF-RF Alignment Fixtures

A suitable VHF and UHF sweep generator in con-
junction with an accurate marker must be used for
alignment work. It is extremely important to termin-
ate the output cable properly and to check if the
attenuator is reactive. If the attenuator is reactive
or if the output cable is improperly terminated,
correct alignment cannot be made since the degree
of attenuation may change the shape as well as
the amplitude of the response curve. The attenuator
should only vary the amplitude and not the shape
of the response curve.

SOUND ALIGNMENT
Proper alignment of the 4.5 Mc intercarrier sound
channel can only be made if the signal to the re-
ceiver antenna terminals is reduced to a level below
the limiting point of the 6BN6 Gated Beam Detector.
This level can be easily identified by the "hiss"
which then accompanies the sound. Various methods
may be used to reduce the signal level; however,
a step attenuator is recommended for most satis-
factory results,

1. Connect the step attenuator between the antenna
and the receiver antenna terminals.

2. Tune in a tone modulated TV signal, Adjust the
step attenuator until the signal is reduced to a level
where a "hiss" is heard in the sound.

3. Adjust the sound take -off coil (top and bottom
cores) , intercarrier transformer, quadrature coil and
buzz control for the best quality sound and minimum
buzz. It must be remembered that any of these ad-
justments may cause the "hiss" to disappear and
further reduction of the signal will be necessary to
prevent the "hiss" from disappearing during align-
ment.

VIDEO IF ALIGNMENT

Refer to the appropriate schematic diagram and tube
and trimmer layout for reference test points.

1. Slowly turn the channel selector until the tuner
rotor is made to rest between two channels. This
will prevent an erroneous response.

2. Connect an oscilloscope through a 10,000 ohm
isolation resistor to terminal "C" (detector). Connect
the ground lead to chassis. In the 17G28 chassis
turn the Peak Picture Control to the extreme counter-
clockwise position.

3. Feed the sweep generator through the special
terminating network shown in Fig, 4 to point "G"
(Pin 1 of the 3rd IF). Adjust generator to obtain
a response similar to Fig, 5 with a detector output
of 3 volts peak to peak. Do not exceed this level
during any of the adjustments.

4. Set the marker generator to 45.75 r.lc and alter-
nately adjust the top and bottom cores of the 4th
IF for maximum gain and symmetry with the 45.75 Mc
marker positioned as shown in Fig.5. The two peaks
must be equal in height and the high frequency peak
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ZENITH Television Receivers Alignment Information, Continued

Fig. 5 4th IF Response

at 45.75 Mc. If the correct response cannot be ob-
tained, check the position of the cores to see that
they are not gutted but are entering their respective
windings from the opposite ends of the coils.

5. Connect the sweep generator to terminal "A"
(mix grid, see Fig. 1, 2 or 3 depending on tuner).
Connect terminal "F" to chassis and connect a
jumper between terminal "E" and chassis. Adjust -
sweep to obtain a 3V.P.P. response somewhat simi-
lar to Fig, 8. Switch oscilloscope to 10X gain to
"blow up" the traps, (Fig. 6),

6, Refer to Fig. 6 and adjust the 39.75 Mc and
41.25 Mc traps for minimum marker amplitude.

Disconnect the jumper between "E" and chassis
Connect this jumper between "E" and the junction
of the 56 (68 in the 16G20 and 16G27 chassis) and
1500 ohm resistors in the cathode of the first I.F.
This provides an additional "Blow Up" of the 47.25
Mc tr aps. (Fig. 7). In the 17G28 chassis the receiver
is shipped from the factory with the adjacent channel
reject switch (at the rear of the chassis) in the
"out" position. For alignment, the switch should
be in the "in" position. Adjust the 47.25 Mc traps
(the 16G20 and 16G27 chassis have one 47.25 Mc
trap) for minimum marker amplitude.

7. Disconnect the jumper between "E" and the 56
and 1500 ohm cathode resistors, Connect this jumper
between "E" and chassis, In the 17G28 chassis
switch the adjacent channel reject switch to the
"out" position. Adjust sweep generator for 3 volt s
peak to peak output. Alternately adjust the 2nd,
3rd, 1st IF and the converter plate coil until an over-
all response similar to Fig. 8 (Fig. 9 for the 16G20

Fig. 7 Further Expansion of Fig. 6 for Detail
View of the 39.75 and 47.25 Mc Traps.

Fig. 6 Expanded View of Traps

and 16G27 chassis is obtained). It will be found
that the 2nd IF affects the low side (42.75 Mc) and
the 3rd IF the high side of the response,

SPECIFICATIONS
POWER SUPPLY

117 Volts, 60 Cycles AC

CHASSIS WATTS

16F27 & 16F27T 215
16F27Q 290*
16G20 & U 185
16G20Q 265*
16G21 & U 215
16G22 & U 220
16G22Q 300*
16G23 & U 215
16G23Q 295*
16G27 & 16G27T 205
16G27Q & 16G27QT 285*
17G28 225
17G28Q 305*

*With Space Command motor drive in operation

TV AUDIO OUTPUT
All Chassis Except 17G28

1,6 Watts

2.8 Watts

Fig. 8 Overall IF Response

Undistorted

Maximum

41.25

3:V
42.75

/ 45.75

45.0

Fig. 9 Overall IF Response
16G20 & 16G27 Chassis
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

TEST POINT 511" SOUND LIMITER PLATE

SPEAKER LEADS

SPACE COMMAND AUDIO MUTE CABLE (166200 B 16G290)
MODELS

VOLUME CONTROL

ON (PULL)
OFF -(PUSH)

SWITCH

TEST POINT .C. DETECTOR OUTPUT

TEST POINT F TO BE GROUNDED FOR I.F.ALIGNMENT

SOUND TAKE -OFF COIL -

CONTRAST CONTROL -

4TH I.F. TRANSFORMER

BRIGHTNESS CONTROL -

VERTICAL HOLD CONTROL

TEST POINT 5G. I. F. GRID

3RD I.F. TRANSFORMER

TEST POINT I . F. A. G C

2ND I.F. TRANSFORMER

ADJACENT CHANNEL TRAPS
39.75 MC. (BOTTOM SLUG, ADJACENT PIXI

47.25 MC. (TOP SLUG, ADJACENT SOUND )

1 ST I. F. TRANSFORMER AND 41.25 MC. TRAP

(TOP SLUG ASSOCIATED SOUND)
(BOTTOM SLUG 1ST I.F. TRANSFORMER)

TO I.F. OUTPUT ON TUNER

A.G.C. (YELLOW LEAD)

(14- (RED LEAD)

TUNER FILAMENT (BROWN LEAD)

BUZZ ADJUSTMENT

FRINGE LOCK

Schematic Diagram, Tube and Trimmer Layout and 'Signal
Path Chart 16G20, 16G20Q, 16G29 and 16G29Q Chassis.
NCTES:

ALL "OOZES NiASUNED FI E CNASSIS TO POINTS INDICATEC.

ALL y0015GE5 NNE D.C. (MLLES UNE.. sPELIF,ED.

All O.C. V34.1k3ES 10 NE NEASu1E0 NITS A VACuu/f NNE VOLTAETE4 NAVIN, II 0150NA 10,1 AESISIANCE.

All vOLTASE wEISLONENTS TO SE SARI NO SIGNAL PRESENT. AOINAL SETT EEC Of 00N11005 END CAA... SUWON SET
TO ...NEL 2 UNLESS 01NE11015E SPECIFIED.

ILL 03131101511 VALUES IN NiCNOFANADS INLESS OTNENVISE

ALL CONDENSER CAPACITY TOLENIACE t2O. UNLESS OTNEINISE SPECIFIED.

ALL MEMOS ADE !AS TOLENANCE. CANNON. NATI LIMA. OTNENIAISE SPECIFIED.

NESISIANCE NEASUNEmENTS SNOW .ITN COILS DISCEMECTEI MON CINC511.

COIL RESISTANCES 03T OWN AO( LINDEN ONE OMR.

WWI NAP TUNE 200 ANODE VOLTAGE TO OE AMMO MTN 4E1(.05747 1C 311 20g Via, O. PER VOLT NINA OLT. NUM

ANNOYS ON PCTENTIONETENS 15,,1001E CLOCIIIISE NOTATION.

ALIGNmENT POINTS

[WEED LETTERS MOICATE ALIGNMENT AND TEST 001013
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CAASSisz

# TUBE POSITIONING GUIDEOFT

I N TERCARRI ER COIL

TEST POINT .J. SOUND OUTPUT

OUADRATURE COIL

PIX
V16

I9BDP4
I7CRP4

I K3

6D0613

DEFLECTION YOKE
ADJUSTMENT AND

MOUNTING

PIX CENTERING-
ADJUSTMENT

6AX4GTB
6DA4A
6C04

WIDTH CONTROL SLEEVE

VERTICAL LINEARITY A.C. INTERLOCK

VERTICAL SIZE -A.G.0 DELAY

6AVIEIA

AarIN64

HORIZONTAL HOLD CONTROL

SOUND -DISC

3RD1F

*
B

OUT

Si

ST F I

UDAFZERA.
................

I2 '. sus s=as T; iIwIta'ft t:

TEST POINT '11" ( HORI2. A.F.C.)

PIX
I 98 DP4
1 7C R P4

GOP

DUAL SELENIUM DIODE

DEFLECTION YOKE

TOO MA FUSE

SPACE COMMAND CONNECTOR

5 AMP FUSE

TEST POINT .1? VIDEO OUTPUT

VI4 070011A FUSE 18,-)

DAMPEP

SW FUSE ILENE)

WS
5U4

GB

LOW VOLTAGE
RECTIFAR

SOUND CIRCUIT

COMPOSITE VIDEO .....
VERTICAL CIRCUIT
HORIZONTAL CIRCUIT NAlewsoweewswwwwwww

INTERMEDIATE FREQUENCY
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VOLUME TV -19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION
ZENITH Chassis 16G27, -Q, -QT, -T, Tube and Trimmer Layout and Signal Path Chart

SPEAKER LEADS -TEST POINT "H. SOUND LIMITER PLATE

SPACE COMMAND AUDIO MUTE CABLE (16627Q MODEL
I NT ERCAR R I ER COIL

VOLUME CONTROL

ONIPULL)
OFF(PUSH)
SWITCH

*,,INOPERATIVE ON

16627T 8 16627QT MODE

TEST POINT "C" DETECTOR OUTPUT

TEST POINT F' TO BE GROUNDED
FOR IX AUGNMENT

SOUND TAKE -OFF COIL

CCNTRAST CONTROL -

4 TH I.F. TRANSFORMER -

TEST POINT J SOUND OUTPUT
JUMPER USED ON

166277 lk 16G270T
ONLY

C"1;'

BRIGHTNESS CONTROL

VERTICAL HOLD CONTROL- _

TEST POINT .G. I. F. GRID

3RD I.F. TRANSFORMER-

TEST POINT *E. 1.F. A. G. C. -- --
2ND I.F. TRANSFORMER

ADJACENT CHANNEL TRAPS -
39.75 MC. (BOTTOM SLUG, ADJACENT PIX)
47.25 MC. (TOP SLUG, ADJACENT SOUND )

1ST I.F. TRANSFORMER AND 41.25 MC. TRAP

(TOP SLUG ASSOCIATED SOUND)
(BOTTOM SLUG 1ST I.F. TRANSFORMER)

TO I.F. OUTPUT ON TUNER iy

A.G.C. (YELLOW LEAD)

134- ( RED LEAD)

TUNER FILAMENT (BROWN LEAD)

* TIMER SWITCH and TIMING MOTORused

ON 16627T d 16627QT CHASSIS ONLY

tZ

BUZZ ADJUSTMENT-

OUADRATURE COIL

PIX
V16

I 9AJP4

13 \6DQ6B/

DEFLECTION YOKE,
ADJUSTMENT AND '

MOUNTING

PIX CENTERING
ADJUSTMENT

WIDTH CONTROL SLEEVE -1

TEST POINT ( HORIZ. A F.C.)

-VERTICAL LINEARITY A.C. INTERLOCK

FRINGE LOCK VERTICAL SIZE

I

tl
ig I

III
fe&

;

L

I:III
I;
I

§

L J

-DUAL SELENIUM DIODE

-A.G.C. DELAY HORIZONTAL HOLD CONTROL

O

DEFLECTION YOKE

700MA FUSE

SPACE COMMAND CONNECTOR SOCKET

OR POWER SOCKET FOR SLEEP -SWITCH

5 AMP FUSE

TEST POINT .D. VIDEO OUTPUT

FOCUS

O g
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LOW VOLTAGE
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107 176
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5 AMP
LINE FUSE

DC
RESTORER

2NO I F
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H V RECTIFIER-'' VI3
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.. 22

---- ----

V 16
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23A F P4

RESTORED D -C

SOUND CIRCUIT

COMPOSITE VIDEO

TUD_E_POSITIONING GUIDE (KEYWAY)

6H513 U

---

VII
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le,)
DAMPER S210;)5R,0E

VERTICAL CIRCUIT
HORIZONTAL CIRCUIT assmemseirmsew
INTERMEDIATE FREQUENCY

ZENITH Chassis 17G28 and 17G28Q

TO 6. 05 TUNER

TO SAC ON Toon1.--i

v.

felaVIDif fIn

v5
DEFT /F164

3801F

SO
SOU

64.6
mOMIZ OSC

CONTROL

vf
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S .6C

r i7
CA Li
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.SOUND Lim
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60
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SOUND OiSfil

VI6
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VIO
CFA/ CENT
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6 DSC

v if
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nu CIRCUIT S SPARS 28186
FOP 11EMOTt CONIRCN. ON

LOCUS
TIO P41

5 ALP
FART Of WTO-
12aU4 Mtn

TO I F OUTPUT
OM TUsita

252817

Cl SD MHO 15%

150 M:0

L 12 12 "".
1

0
61106

22 WS

TO NEATINS ON TUNERS

V 3
6EH7 /EFI 83

1ST I.F
414

OJACENT CHANNEL
REJECT SNITCH

V68 V7 OFFENDS 004

1/2 6GN8 6BN6 15021 CONTROL

SETTING
SOUND LIMITER SOUND DISCR.

TO SO maw DR 500170
TARtiOn 00+1

4

-J

T6 (R,
7T,

5'18 LC CS

F2
.suarl

R28
2508

GED.

2v YYf
10'

V15

3DG4

LV RECT.

RED

Iq

100

4A
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Ta

271

RI.
IEED ;C

Melt ,sisivs.-iC
CONTROL '7- k

I .11"'"ffv C
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VOLUME TV -19, MOST -OFTEN -NEEDED 1962 TELEVISION SERVICING INFORMATION

ZENITH Chassis 17G28, -Q

V4 V5 V6A
Ef47/EF183 6EJ7/EFI84 1/26GN8
2ND I.F. 3RD I.F.  VIDEO AMP M, MYr

,

;56K
7.1*%

xlN

Cl2
21 (.01
210%

r

c.
1

t;0RL. _ C15
IK

110%
220

26
1.10%

(0

330K
L,10%

1.151

115v R.
Z1

1 v. C12

C18170 L

171111121%__

45

":' rir9
I

1

1.11 \ v p
1.5 v

- 117,T

L _

.001
mmo 0%
20%

R3
1500
PEAK

PICTURE
CONTROL

lJ

3 K

C211

300
500

801650

tIg.f

681

1,0% 551
1511, 110%
!MIG 411

L9
250

UN

TC1,
CONTRAST}

CONTROL 226
00%

NK

Schematic Diagram 17G28 and 17G28Q Chassis. Waveforms
and Peak to Peak Voltages Representative of all "G" Chassis .
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,2,-,4 50.1mio 1081018
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CONT800

500
047 0110%
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RED
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.(1 SPEAKERS
0 15080
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SPEAKERS
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001
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020V
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000
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NE
110%
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VIDA
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CONTROL 4.70
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I.5
MEG

RECLAMPTRACE
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VIOB
1/2 6EA7-I/2 6EM7

VERT. OUT

50V 10
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DELAY

CONTROL
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110
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011.4

S ;

C55

C52 A2

c5
015 =
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1 105.
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CONTROL
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460Y
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NO WO

4000

I8V
15 KC
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350.

2 857;7 210%

350*
110%

N 205,
15KC
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I MEG

110%

2300

VI IA VIIB
1/2 6GH8 1/2 6GH8

HORIZ. CONTROL HORI Z. OSC.
IIOv 061 C62 DISCH.

C59

t'.T

258001
115%

;W.

110 v
530 ImIN 470
210% WO

ro

274i00610%
065
1500

LI 4 17:7.
= 2200

1111E

111029
1105
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1006
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04 5KC

IJOV
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DHORIP.°8114T.
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065
21 00 5
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2 0 %
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150

067
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2K 9i0%
31I

0(

16001

360V

1
FLIDRE TUBE SECOND 40000 VOLTAGE 70 BE
MEASURED WITH ELECTROSTATIC KILOVOLTMETER
WITM BRIGHTNESS AND CONTRAST CONTROLS
FULL COUNTER -CLOCKWISE

115

NOYES

ALL VOLTACES 30050860 ROM CRISSis 10 901015 INDICATED

Ti

1100

60%, TEST POINTS

C- DETECTOR OUTPUT
D. v.DEO OUTPUT
E-  C,
I TO BE GROUNDED DURING

AL:5111414
G. 310 F GRID

SOUMO OUTPUT
0- SOUND DISC GRID

R33
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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
dealing with such material.

Admiral Corp. Admiral, Cont. Admiral, Cont. Admiral, Cont. Emerson, Cont.
1 6A9 , -U 9 LG313 5 LU361 21 C969 15 1640 37
16B9B 9 LGU313 5 S TF361 21 CU969 15 1641 37
16C9 ,,U 9 LU313 21 STFU361 21 C971 15 1642 37
16D9 , -B 15 ST313 21 L362 21 CU971 15 1644 37
16F2 15 STU313 21 LU362 21 164 5 37
16GOB 9 TG313 5 S TF371 21 1646 37
16UB9B 9
16UD9 , -B 15
16UF9 15
16U G9B 9

TGU313 5

0321 21
CU321 21
LG321 5

STFU371 21
L382 21
LU382 21
L389 21

Emerson Radio 1648 37
1649 37
1650 37
1656 37

1 524 27
1525 27
1526 27

19B8B 5 LGU321 5 LU389 21 1528 27 1657 37
19UBOB 5

20A 3 21
2038 21
20D8 21
20UA 8 21
2OUB8 21
2OUD8 21
LG301 5

LGU301 5
LG302 5

LGU302 5
LG303 5
LGU303 5

S TF321 21
STFU321 21
C322 21
CU322 21
LG322 5

LGU322 5
.3 TF322 21
STFU322 21
00323 21
CU323 21
LG323 5

LGU323 5
STP323 21

S 2F389 21
STFU389 21
L391 21
LU391 21
P901 9
UP901 9
P902 9

UP902 9
P909 9
UP909 9
P910 9

UP910 9
P911 9

2 529 27
1 530 27
1 531 27

1532 27
1533 27

1534 27
1534A ,B 27
1535 27
1535A , B 27
1535 27
1 537 27
1 538 27
1539 27

1658 37
1660 37
1661 37
1662 37
1658 37
1669 37
1670 37
1672 37
1673 37
1674 37
1676 37
1677 37
1678 37

TG310 5 STFU323 21 UP911 9 1540 27 1680 37
TGU310 5 0331 21 P915 9 1541 27 1 581 37
C311 21 CU331 21 upol5 g 1542 27 1684 37
CU311 21 C332 21 p918 9 1543 27 1685 37
L311 21 CU332 21 UP918 9 1544 27 120507A 27
LG311 5 C333 21 PS921 , -U 9 1545 27 120508B 27
LGU311 5 CU333 21 PS92 5, -U 9 1546 27 120515C 27
LU311 21
ST3] 1 21
STU311 21

S'77339 21
STPU339 21
L341 21

PS928, -U 9
T930 15
TU930 15

1547 27
1 548 27
1549 27

120516D 27
120530C 37
120536B 27

TG311 5 LU341 21 P931 15 1 550 27 120541C 27
TGU311 5 S TF341 21 T931 15 1551 27 120542D 27
C312 21 STFU341 21 TU931 15 1552 27 120549C 37
CU312 21 L342 21 UP931 15 1553 27 120550D 37
L312 21
LG312 5

LGU312 5

LU342 21
L343 21
LU343 21

P935 15
T935 15
TU93 5 15

1 626 37
1 628 37
1629 37

120551C 37
120552E 37
120553P 37

LU312 21
ST312 21

L351 21
f,U3 51 21

UP93 5 15
C951 15

1630 37
1632 37

120554E 37
120555E 37

TG312 5 L3 52 21 CU9 51 15 1633 37 120556F 37
TGU312 5 L1i3 52 21 C952 15 1634 37 120557E 37
C313 21
CU313 21
L313 21

L353 21
LU3 53 21
L361 21

CU952 15
C9 53 15
cU953 15

1636 37
1 637 37
1 638 37

120564C 27
120565D 27
1205663 37
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General
Electric

LW Series
U5
M202
M203
M204
M205
M870VWD
R870VML
R870VWD
M971VWD

45
53
45
45
45
45
53
53
53
53

Magnavox
35 Series 61

Montgomery
Ward

WG-4225A 67
GTM-4233 like

data on 167
WG-4325A 67
GTM-4333 like

data on 167
WG-5221A 71
WG-5227k 71
WG-5231A 71
WG-53211: 71
WG-5327A 71
WG-5331A 71

Motorola, Inc.
191:11W,WA 103
19K12,+ 103
19K13CW,+ 103
7'.9K141::,+ 103
19K15CW,+ 103
19P1-1 39
19P1-2 39
101'3-1,-2 103
19P1001,2 103
19T1-3 103
l'DT1-4 103
19T1-5 103
19T5CF,+ 79
19T7-1,+ 79
19T11CH,+ 79
19T12-1,+ 79
19T13-1,+ 79
19T14CVI,+ 79
A19T2-3 103
A19T2-4 103
A19T2-5 103
A19T8,+ 79
Y19K11W,+ 103
Y19K12M,+ 103
Y19K13+ 103
Y19K.14M,+ 103
Y19K15+ 103

Motorola, Cont.

Y19P3 -1,2 103
Y19P10 -1 103
Y19P10 -2 103
Y19T1 -3 103
Y19T1-4 103
Y19T1 -5 103
Y19T5CH,+ 79
Y19T7-1,+ 79
Y19T11CH,+ 79
Y19T12-1,+ 79
Y19T13,1,+ 79
Y19T14CW,+ 79
23T4BR,+ 75
23T5B,++
23T5M,++
23T5N,++
Y23T4BR,+
Y23T5B,++
TS -432
STS -435
TS -435
WTS-435
QTS-436,Y
RTS-436
STS -436,Y
TS -436,Y
V/TS -436
STS -570,Y
TS -570,Y

75
75
75
75
75
89

103
103
103
79
79
79
79
79
75
75

Phil co Corp.
K Line 121
12327
12327U
12N50
12N51
12N51U
K3058CG
UK3058CG
K3059LB
UK3059LB
K3060BL,+
K3218GD
K3220GD,+
UK3220+
K3222WH,+
UK3222SA
UK3222V1H
-K3224GD
K3224SI
UK3226+
K3230GD
UK323027D
K3720CB
UK3720CB
K3722BE,+

115
115
121
121
121
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
121
121
121

Philco, Cont.
UK3722BE 121
UK3722CG 121
K3724GD,+ 121

RCA Victor
KCS-133A,+ 125
KCS-137A 133
KCS-137B
KCS-137P
KCS-138A
KCS-138B
191A192,U
191A194,U
191AE202
19L E205
191AE208
191AE209
191AER204
192A062+
192A064+
192A072+
192A075+
122A078+
192A079+
192A094+
192A 098+
192A099+

133
133
133
133
125
125
125
125
125
125
125
133
133
133
133
133
133
125
125
125

Sylvania Elec.
19P10 147
19P11 147
19T10 147
19T11 147
19T18
19T19
23L48
23L49
23L51D
23L52
23T44B,+
23V46B,+
23V50B,+
546-1,-2
546-3,4,5
555-1,2,3
555-5,6,7

147
147
141
141
141
141
141
141
141
147
147
141
141

Westinghouse
V-2409-1 153
V-2409-2 153
V-2409-3 153
V-2411-1 161
V-2411-2 161
V-2411-3 161

Nestin3house+
V-2411-4 161
V-2411-5 161
V-2411-6 161
V-2412-1 167
V-2412-2 167
V-2412-5 167
V-2412-6 167
V-2412-11 167
V-2412-12 167
V-2414-1 157
V-2414-2 157
H-P3160,U 167
H -P3160++ 167
H-P3].61,B 167
H-P3161U,+167
H-P3310,U
H-P3311,U
H-P3312,U
H-P3400,U
H-P3401,U
H-P3402,U
H -P3450
H -P3451
H -P3452
H-T3560,U
H-T3561,U
H-T3562,U
H-T3563,U
H-T3710,U
H-T3711,U
H-T3712,U
H-K3810,U
H-K3811,U
H-K3850,U
H-K3851,U
H-K3852,U
H-K4010,U
H-K4011,U
H-K4012,U
H-K4013,U
H -K4050
H -K4051
H -K4052
H -K4053
H-K4110,U
H-K4111,U
H-K4112,U
H-K4113,U
H -K4150
H -K4151
H -K4152
H -K4153
H -K4210
H-K4211,U
H-K4212,U
H-K4213,U
H-K4214,U
H-K4215,U

167
167
167
153
153
153
153
153
153
157
157
157
157
161
161
161
157
157
157
157
157
161
161
161
161
161
161
161
161
161
161
161
161
161
161
161
161
161
161
161
161
161
161

Zenith Radio
16F27,Q,T 173
16G20,Q 173
16G21,Q. 173
16G22,Q 173
16G23,Q 173
16G27,Q 173
16G27qT,T 173
17028 173
17G28Q 173
G2101C,F 173
G2102L,+ 173
G2103L,LZ 173
F2105C
G2105C,L
F21100
G2110B,G
F2111L,P
F2112W
G2112J,W
G2120E,+
G22110
G2213G
G2214L
G2215J,L
G2216L
G2304R,W
G2705R,Y
G2707R,Y
G2715Y
G2717E,+
G2730E,+
G2735L,+
G2736E,+
G2737E,+
G2738E,+
G2739E,+
G2740H,+
G2749H,+
G2752R,+
G2755H,+
G2756E,+
027 62W
G2780E,+
G2786E,+
G2787W
G3310E,+
G3311R,+
G3341E,+
G3346E,+
G3348R,W
G3350E,+
03353E,W
G3354M,R
G3360U, Y
G3368M,R
G3375L
03385H
03388W

173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
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