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and servicing data. Most amazing
values. Only $2.50 and $3 per giant
volume. Cover all important makes,
models of all periods.
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TELEVISION SERVICE MANUALS

Supreme TV manuals are best for faster, easier TV
fepairs. Lowest priced. Factory data on practically all
sets. Complete circuits, all needed alignment facts,
wiring board views, waveforms, voltages, production
changes, and double-page schematics. Only $3 per
large annual manual. Check volumes wanted, send
entire advertisement as your order form.

0O New Additional 1962 Television Manual. .. .. $3.
O Early 1962 Television Servicing Manual, only $3.
1961 TV Manual, $3. O 1960 TV Manual, $3.
Additional 1959 TV, $3. DO Early 1959 TV, $3.
1958 TV Manual, $3. [ Additional 1957 Tv, $3,
Early 1957 Television, $3. [J 1956 TV Manual, $3.
Additional 1955 TV, $3. O Eariy 1955 TV, $3.
1954 TV, $3. [0 1953 TV, $3. [ 1952 TV, $3.
1951 TV, $3. [ Master Index to all Manuals, 25¢

RADIO DIAGRAM MANUALS

aoooooo

Here are low-priced radio manuals that simplify
repairing. Cover everything from most recent 1962
radios to pre-war old-timers; home radios, stereo,
combinations, transistor porta-
bles, FM, auto sets. Large sche- 50
matics, all needed alignment facts,
printed boards, voltages, dial m—
stringing, hints. Volumes are big,
814 x 11", about 190 pages, each.
0 1962, O 1961, O 1960, O 1959, O 1958, (] 1957,
O 1956, O 1955, O 1954, O 1953, O 1952, O 1951,
0 1950, 0 1949, [ 1948, [J 1947, [0 1946, O 1942,
0 1941, O 1940, [J 1926-38 PRICE EACH, $2.50
1760 Balsam Road Highland Park, iLL.
Rush today TV and Radio manuals checked
in no-risk order form of this ad. Send postpaid,
I am enclosing full price. You guarantee my
complete satisfaction or my money back.
Name:

Address:

City:

NO-RISK ORDER COUPON —'I
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

ADMIRAL

SPEAKER SILICON
VHF ANTENNA TERMINALS RECTIFIERS
\‘ . /

UHF ANTENNA

16A3B, 16A3U,

16UA3B, 16B3B,
16B3U, 16UB3B

- _~FOCUS ADJUS’MINTm MODEL CHART

| Change only to improve

Chassis Model

PI3A11 | 1GA3B
P93ATIU [ 16A3U
PI3UATTL |1GUA3B
P93B11  [16B3B
P93B11Y | 1683V
P93UBI1 |16UB3B
P93A13 | 16A3B
PI3A13U |16A3U
PI3UA13 |16UA3B

Move tabs doser together or fer-

PICTURE CENTERING TABS
ther apart to center piture. —|

HORIZONTAL HOLD
CONTROL RANGE
ADJUSTMENT

HORIZONTAL i s &P,
LOCK COIL _'-""""""'-——_4__

~—— DEFLECTION YOKE

ETCHED CIRCUIT BOARD \j‘ YOKE RETA'NI”G SPRING P93B13 16838
T Do Tl puapizy | 168
until picture n stroight  Tighten :gglil?gs 1122235

counur /

PI3AIGU | 16A3U

PS3UATG |16UA3B
HORIZONTAL HOLD W = VERTICAL LINEARITY P93B16 |16B3B
{ } HEIGHT P93B16U | 1683V
VERTICAL ? T (m;dd W.;,m;m P93UB16 1:2;3!
o vort inearity,  oftes 1
odjust HEIGHT ond VERT. LIN. :”gtzza‘u 16“33
o o
CIRCUIT BREAKER
WIDTH CONTROL AGC CONTROL (,'N'c,';:,ﬁfgmz ) RESET BUTTON Po3uUB28 |16UB38
PO3A31  [16A3B
it
1
MODEL CHART P93A48  |16A3B
— OVER. VHF
°o§cu‘tthré‘n Model | Chassis peuMg | TEUALE
ADJUST ON PSS3011U | 16030 PGIBI1 16838
HIGHEST PS930130 | 1603V PI3UB31 |16UB3B
RECEIVED, PSS3028U | 16030 po3B3ty | 16B3U
FeAhALh PS93D38U | 16D3U : P93BIIUM 12331;
: 4 Po3B48 |1
This group of set VHF CHANNEL SLUG pa3up4s |16UB3B
fus g p sets ACCESSIBLE THROUGH P93B48UM | 16830
similar except for| |HOLE IN VHF TUNER PO3KI1 | 16A3B
tuner and remote. : ;gg'l('ﬂl} ',:%’,B
Channel Adjustment P908M 16H3B
Location for Sets with 16A3B UP90BM |16UH3B
or 16B3B Chassis.

HORIZONTAL FREQUENCY ADJUSTMENT

Make adjustment if picture “slips sideways” or “tears”
when switching channels. If Horizontal Oscillator tube V403
(6FQ7 or 6CG7) is replaced, Horizontal Frequency adjust-
ment may also be required.

1. Allow a few minutes for set to warm up. Tune in weakest
station, set Brightness and Contrast controls for normal pic-
ture.

2. Adjust Horizontal Hold control to sync (lock-in) horizontal
sweep. If picture cannot be locked-in at approximate mid-ro-
tation of Horizontal Hold control, perform following steps for
complete horizontal frequency adjustment.

3. On etched circuit board, connect a jumper wire from junc-
tion of resistors R452 (680K) and R453 (1 meg) to chassis
ground. Do this for shorting oscillator control voltage from
Horizontal Phase Detector CR401. Connect a jumper wire
across capacitor C452 (.0039 mf) for shorting Horizontal Lock
coil L401.

Adjust Horizontal Hold control until one horizontal blank-
ing bar (from top to bottom of picture) appears on screen.
Bar may waver back and forth slightly; this is normal. If con-
dition is not reached when Horizontal Hold control is at ap-
proximate mid-rotation, change position of built-in jumper

Channel Adjustment for Sets With 16A3U or 16UA3B Chassis.

(Horiz. Hold Range Adjustment), connected between resistor
R458 and R469. Short resistor R458 or R469 with built-in
jumper or leave both unshorted to obtain one horizontal blank-
ing bar when Horizontal Hold control is set at approximate

- mid-rotation.

4. Remove jumper from capacitor C452 (.0039 mf). Adjust
Horizontal Lock coil 1401, until horizontal blankmg bar ap-
pears on screen. Remove remaining jumper wire. Picture
should lock-in sync. If picture does not lock-in, trouble shoot-
ing of sync, phase detector or horizontal oscillator circuit is
necessary for finding cause of trouble.

PICTURE GUARD ADJUSTMENT
{Adjustment only in 16UB3B chassis.)

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.




VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 16A3B, U, 16B3B, U, 16UA3B, 16UB3B, Schematic Diagram

VHF TUNER 94E203-8 v 16A3B wse &0 _Gp -
SETSL W
94E203-7 v 16B3B 172 5FGT i 1/2 6AW8
" 3." o5t SO 17 b
2F55 8 cnics V028 __asr €103 viop3e
L)
VHE AP, 39 o 52 1, 2o
iaind A 1008
¢109 2 30
T8 3 oam L7858 [‘N it +
= VANAPLE dmn
e = LA G CONTIOLS WIICATES
L726 L740 i CLOCAISE ROLATION
15 410 VAT SETIING.
250Y
e s702 it fowmicn HED s1e¢ e L{:
It N
1‘7.._‘ ) L1
it
L725 | Iy e :tiuos
M750 L7264 = < 2500
N L L7238 225 | 225
TONER” 4nTENNL Lr22 HH | 301
:":’f‘/} sont SINNICK L721 e
ﬁ 720 M gusa Qrne
= L719 12 |
; L7i8 3ot 304
L7 g";: .z'zoo‘u #0.5% 2303 128
L716 L302 1" ¢302
LTS 1 L00ISNF
e IF
‘[-—04 © AC
4300
s e 1 an ésu ke
1 o w1 &
- clee ("'1 w3 406
1000 1 an Hr e
) ' DL 155y 3 s
L o@ T e O rusaor
= A2 16430 415452 4 G T 405
B, 3V 0 sguy 404 suasp | 5.6 e
Several other tuners SEILeC #4005 00T 1N 169858 - l o5
ot L e 101
were also used. H 7
SENENATIC BOTES 7 'l;:l' 1
L crassis eromme. X w02 _lj %
LN 1 s~ acc
L, caninet cronms. 160038 614SSIS ¢
E PANT K0T MOURTED OF ETCHED CHCUT 80ARD. (Y TR i L cen
& YOTAGE WILL VARY WITK SETIING OF CONTRULS. VHF TUNER  OF K034 f : 051w
________ 1 .
R |
SCHEMATIC NOTES oz f vror vee | B0
Numbers or letters inside hexagons indicate align- OD—e—@H—= "7
ment points. RUN CHANGES OO ) an™ ] |[PICTURED L cen
Fixed resistor values shown in ohms * 10% 00 T o T
tolerance., % watt; capacitor values shown in Stort ot production. ]

micromicrofarads = 20% unless otherwise specified.

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 d and terminals shorted.

DC voltages measured with VTVM between tube
socket and chasais, 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.

NOISE GATE
SYNC SEP &
CATED ACC

WoRiz  CRAOE J
Hol< o

@ For improved sweep stability, R465 was

®
®

changed from 18K, 3wott to 15K, 3wott.
For improved rafiobility C208,£209,C210
8 C409 were chonged from .02mt 10.0(mf,
500 volts,ceromic.

To simplify circuitry ond improve oudio
output. R214 and C214 were removed. C21t
wos changed from 005 mf 1o Oimt.
Speoker connector piug M203 ond socket
M204 removed. Tronsformer T20I and

speaker M201 changed from single ossem-

~bly to sep

Tap
from volume control.

@ No service signiticonce.

O >~ |uHr
% )| IR GROOUFT) fost
N % | % SEE SCHEMATIC
¥ Jo| VHF ANP 4 V801 IN 16UA3B & 16UB38
HORIZ PHASE DET.

80 LICLES M1
s arrs

oureut 301
ISTIF  2NDIF  VIDEO DET

1}

M50 %147
PILOT LiGHT

Redy
113
1]

500 § RSOBVSED ONLY
18038, 160838 4
160T0A LHASSIS.

€50
S22F

Ress
TN
M3 -
3 WOAIZ, PHASE DET.
,n cReot
Rst
B
+Jr|e
2L
f rr
Reed]
L c4s0 st
0082M¢ 001N
42 DITIPPED IN16A30, 14304 £ 160438, +10% + 0%
701 T4PPED 10 OTHER CHASSIS

[ B I Y 7%} L
30w : = of Hes? N K N
RS04 5 0 ez smcon:‘ ;mmu
' CR502
Sadw s oy T 5
R e o
cirewt . 84 g o
AEARER T
et s e X T
lal SELTHIEN
+*

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 iicture width, plus a slight amount
of overscan. Width sleeve s

4. After adjusting width, be sure yoke is seated against bell of
picture tube. Check picture tilt. Tighten yoke screw.

ould be at top of tube neck.




VOLUME TV-21,

MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 16A3B, U,

16B3B, U,

16UA3B,

16UB3B, Diagram, Continued

= = ETCHED CIRCUIT BOARD {4E256-7 =um
3D0T6 7 |voLume 4GZ5 e
SOUNS e SOUND OUTPUT T201 smm
1 €298 R208 V202 —=a
AT Suee 265¢ e BUE |
con |
@ -*.ollfl 5204 ” |
_____ . 14KV /
T Ao RED | |
' eor ; R201 =
LT | L 202 $1008 FOR 4UDI0 CHENT 1H m.ms
L ' STANPED RUN 10 THRY RUN /1
i SEE SCHEMATIC INSERT BELON. —
o dlg o4 2100 ” f‘
e w05 L o oo WIE RIS = ST oF 1508, acie
S THT IR TTITIR AN N S 16458. 160458 #3502 & 05048 o
820 250 o4y 2100 ¥
o 1087 40 JGT OF N (e 0F (502
_________ T RS06 4 05058 & ¢5048)
i I
= cin cs\e l R32
IN87A |51, Ty ” 1172 GAWBA -
¥I. DET. ) Si00r Tow 1 ¥IDED AMP. 000§ 7 WOK
CR301 o | 40y V303a 1 X
ot am u 0% BRIGHTNESS 114° PICTURE TuB
TI02 47 OR MBI REFLECE | _J V304
VITH SHNE 1P USED. - ”03' sy | L308
L R R 1 305  L307 R 320 puss | 227 !
! ‘ge , o i f - 4yrng s
. " k4 0 d
: 42N [ o3y 0 sasu olur fi[zy -
0 S R330
u.sgcé] 5',;7 L306 ’_‘e\@ gL}O9 Riyt Y e U JARILEY
‘ ONTRAST 3
L = 104 CONRECT 70 4. BOR ¢
= oy 2’;2 WrCIRECER PROVIGES o
(A9) R34 R31s v | g s NN
Ri08 ¥ ‘ #0/E:
el il RI15 0T NOUNTED 3 gy 968 E grizs | B0 @
vegT Rz LAy OF EICKED CRCUT § 3K 300 21 o 00
HOIE L0 HTP 0K 22K - N "oy 80480, S /323 oK
£ SIBE 05 804R) AL i raeE | itk
: = | sk
A
3.0?[%‘1”8 P ca0s L N N ] G S SR GNel tames sesmes sesl N g l/ﬁ"ﬁ
STNC SEP Y 300r e . /210DE7 1/210DE7 " Tosiwe ey
& CATED ACC ‘ 16 VERT 0SC. VERT 0SC /0uTPUT 1400v Yoo F 270y 800ST
Lo bl IR 13 840 7 vaoza , O va028 — ViR
—so7| [?757 1t s = TS = FOCUS
B 0405 022NF Ky, -
sl ls D] gags | s ane [} AT S Musy 1" L Lo
/ars/ T30 |re $ 5y | urLurg sy R L T -
K } ~ L |70 == e 100K l 2 70 44 2701 JT
150K can f 1502, RS0
e, gl || . T e hzs ) o (307 1300
ey o i1 LOI
" 0022KF I —
Al 200y + 4
| Ra20 YERY Ra27 Clzﬂ
4 | 1.2NE6 ’ LOATNF
cao4 2. TNEC
o ssv ssv 4 ’ Tows
:: vm. HORIZ. w h HOLDLHEIGHT ,,, Iseo . w
- 4 m N =
s5v f+ i W ah LIS NEC R7e
WORIZ 1 SHEG L= = o
l p = rosronor
T402 | YeRL
—J - N ﬂ W 4 }
HORIZ. o T 5y 178y 1K3 {H] “ 0
[Welel 3 HORIL. KORIZ. HORIZ. s WA RECTIFER () '
L401 A455 J == Ta03 V406 Ts“ 1
2
i L4 6FQ7 R 340 :
szt H Gnoﬂclz%? | WORIZ, OUTPUT LS
L0039 , 05C. va 04 |
0% R34 vao3 733’” a
M40y .
:;:.:LJ\\ ”"; e
£
8 Caulion: SEE MAVEFORN
G 04T4 BEFORE MEASUAING.
c433 100K
o220
250¥ a5
I.DUIF
% = - ?— —ﬂ Y
2lor_ R508 -
ik -] csosp «h 36 l /
iour 150K ¢ - a5
: =5 Laseg Flmm U’m ,ﬂ/—\“j”?/ 5 z
FFC‘SJOSA ’ 0% o] B g B O BT
#5038 ony i 330 80057 290¥ Ma02
mI 4 0N unr wooeLs L { uoss 10 {0 0 8 ; AT
/d
WY JOTE P49 08 R4S WAYBE SHORTED WITH JUNPER T FROVIDE 1 10 M(, O E502
FROPER RANGE 0F ORIZ KOLD, LEAVE FS8 4KD R4E3
UNSHORTED, IF RECESSANY, FOR PROPER CONTROL RANGE 1
—
/5a dPPROL., WITH — —— L =1 ———

4GZ5

IVOLUME R

P208

1
InEC

m.v: S_ ( )
= .nzu{

HOTE R214 4 €214 USED ONLY 1 g =
16438, 160438 LHASSIS.

1

M203
PLUC
FROWT vIEW

201 DISCORNECTED,

204
SOCKET
PIN YIEW

0 8270Y
JCT 0F L 502,
RS02 & C5048

H207 4 W204 YSED ONLY 1K 16438,

16UATE CHASTIS

Sound Output Circuit in Chassis Stamped Run 10 Through Run 12,

M20|

SPEAKEK/I

1T

VHF CHANNEL SLUG
ACCESSIBLE THROUGH
HOLE (N VHF TUNER =

Channel Adjustment for Sets With
16B3U or 16UB3B Chassis.

5




VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 16A3B, U, 16B3B, U, 16UA3B, 16UB3B, Alignment, Continued

IF AMPLIFIER ALIGNMENT

Connect isolation transformer between AC line and receiver.
Connect negative of 3 volt bias supply through 10K resistor to
test points “T” (IF AGC) and “X” (RF AGC). See figure B.

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

Connect VIVM 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. For 16UB3B chassis, set 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 98A30-12.

Important: Before proceeding check signal generator against
frequency standard for calibration.

*1. Set generator at 47.25 and adjust Al for minimum.
2. Connect wire jumper across IF input coil L301.

+3. Set generator at 44.3 MC and adjust A2 for maximum.
4. Remove wire jumper from across IF input coil L301.

+5. With generator at 44.3 MC, adjust A3 and A4 for maxi-
mum.

16. Set generator at 42.7 MC and adjust A5 and Al4 for
maximum.

17. Set generator at 44.3 MC and readjust A4 for maximum.

8. To insure correct IF alignment, make “IF Response
Curve Check” given at right.
*If necessary, increase generator output and reduce bias to
zero to obtain a definite indication on VTVM.
+If necessary, keep reducing generator output so that VIVM
reading will be 1.5 to 2.5 volts above no signal voltage read-
ing.
11f necessary, increase generator output and/or reduce bias to
—114 volts to obtain a definite indication on VITVM.

TO TEST POINT 47,000 OHMS

1210 T0O VTVM OR

:];mqf 0SCILLOSCOPE
CHASSIS

GROUND =

A2 <. RF_AGC
a4.3MC_ \@L“O' IF AGC \@
ON VHF TUNER] st 57 Rava,
JCT. OF 3gus [R405 & C401
6FQ7 R300,R302 A7
or

R303 1 C302 1.4.5MC SOUND
6CG7 INTERSTAGE

—_
SDTG AB

+BOTTOM SLUG

4.5 MC SOUND
(@ N
4G25 A9
Ald GAwEA | TOP SLUG
42.7 MC MAX4 4.5MC TRAP

LE INPUT{ \ A6

JCT. OF
\O R312 & L307 asmC
QUADRATURE
[——A4

p 3BZ6 3Dk6 +BOTTOM SLUG
\
A3

Figure A. Decoupling Filter.

44.3 MC MAX.
KA

h)

AS
44.3 MC MAX. A TOP SLUG
18T IF 42.7 MC MAX.

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

Fgure B, View of Etched Circuit Board Showing Test Point Locations,

At
47.25 MC MIN
TRAP

IF RESPONSE CURVE CHECK AND IF TRAP ALIGNMENT

1. Connect isolation transformer between AC line and re-
ceiver. Allow about 15 minutes for receiver and test equip-
ment to warm up.

2. Set VHF tuner on channel 12. For 16UB3B chassis, set
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. 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 Re-
sponse Curve.

4. Connect oscilloscope high side to test point “V” through a
decoupling 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 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 A2.
If curve is not symmetrical, adjust A3.

For sets with 16UA3B VHF-UHF chassis, set VHF tuner
to UHF position. Feed IF sweep generator to VHF antenna
terminals through 300 ohm matching pad. Adjust A13"for
minimum overall response, see figures D and F. NOTE: More
than two peaks may appear on response curve.

e 45U ————=

4125MC
MARKER

(MAY NOT BE
VISIBLE)

TUNE A13 FOR MININUM
OVERALL RESPONSE.

45T5MC
WARKER
50%70 60%

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

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 “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. % turn apart) at which sound is loudest. The sigg
should be set at center of second point of loudest sound no
as slug is turned in (toward etched circuit board).

3. Reduce signal to antenna terminals until there is consid-
erable 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, re-
duce 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, re-
duce signal to maintain hiss level. Readjust slug “A8”. Cau-
tion: 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 adjust-
ment is required. However, if sound remains distorted at nor-
mal volume level (when receiver is tuned for best sound), re-
peat entire procedure.

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 45 MC trap A9, tune in television station with
beat interference 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 align-
ment will be affected.

Figure C. Ideal IF Response Curve.




VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

ADMIRAL,

SPEAKER o, o -

TERMINALS

VHF ANTENNA

TERMINALS \I‘

ETCHED CIRCUIT BOARD
14E£332-1

VERTICAL LINEARITY .
HEIGHT

To correct improper picture height ‘
or verticol linearity, altemately |
odjust HEIGHT ond YERY. LN i

CON TRA ST =
HORIZONTAL RANGE -~

VERTICAL=——""""""

HORIZONTAL LOCK

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.

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 in-
structed.

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
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 peint at
which picture bending, tearing, shifting and buzz is removed.

7. Make final adjustment by turning AGC control approxi-
mately 10 degrees to the left.

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

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

SILICON RECTIFIERS

AGC CONTROL

v e

16K3B, 16UK3B,
16L3B, 16UL3B,

16M3B, 16UM3B

FOCUS ADJUSTMENT

MODEL CHART

Model Chassis

DEFLECTION YOKE —
YOKE RETAINING SPRING Pa509 16L38
To correct picture tilt, loosen screw on UP9509 16UL3B

yoke retoining spring. Rotote yoke P9511 16K38
until picture is straight.  Tighten UP9511 16UK3B
srews P9513 16K3B

UP3513 | 16UK3B
P9521 16M38
UP3521 | 16UM3B
PICTURE CENTERING TABS P9523 16M3B
] Move tabs doser together or fnr_l UP9523 | 16UM3B
| ther cpert fo center picture. P9538 16K38
UP3538 | 16UK3B
P9548 16M38
UP9548 | 16UM3B

Material on
pages 7
through 10,

CIRCUIT BREAKER
RESET BUTTON

HORIZONTAL RANGE ADJUSTMENT

The Horizontal Range control is set at the factory and
seldom requires readjustment. Adjustment need only be made
if 6FQ7 tube (V403) has been replaced and the picture can-
not be locked-in with the Horizontal Lock adjustment or if
the Horizontal Lock adjustment has insufficient range.

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.

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, 6FQ7) to chassis ground. See figure B for test point
locations.

4. Connect a .22 mf, 400 volt capacitor from test point “S”
(junction of horizontal lock coil 1401 and resistor R446,
15,000 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”. Set Channel Selec-
tor 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.




VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 16K3B, 16UK3B, 16L3B, 16UL3B, 16M3B,
Service Information

I8 ALIGNMENT OF 4.5 MC TRAP

Alignment of 4.5 MC (beat interference) trap “A10” re-
quires use of a hexagonal non-metallic alignment tool (part
number 98A30-12).

L OVERALL VHF To align 4.5 MC trap “A10”, tune in television station with

OSC. TRIMMER. beat interference pattern in picture. While closely observing

Aafg:gsg" picture, adjust slug “A10” for minimum interference pattern.

:é‘c“s"lvgla Note that adjustment “A10” is top slug (slug farthest from

etched circuit board), Use caution so as not to disturb bottom

m slug (slug nearest etched circuit board) as sound IF alignment
O will be affected.

IMPROVING FOCUS
From rear view of chassis on front page, note that there are
three focus (pin) connections at top rear of chassis, points
shown as “A”, “B” and “C” on schematic. To make adjust-
ment, connect plug-in focus lead to either of the three focus
pins, whichever provides best focus at central area of picture
VHF Ch I Adj Locati tube. Important: Focus adjustment should be made with con-
trols set for picture with normal contrast and brightness.
TUBE AND SEMI-CONDUCTOR
05 V801 & CREOI ONLY COMPLEMENT
N VRF-UKF CHASSIS. VI01—26U5
eReOVIL V702—5FG7
: V201—10AL11
| —
SOUND DET/ \ EU=LY
OUTPUT AGC.SYNG V302—3EJ7
(201 SEP 4 NOISE V=L
2 CANGELLATION V304—19CHP4
s [ V401—4BL8
(o) V402—96V8
| e V403—6FQ7
1 V404—21HI5
VIDED AMP/|
SOUND IF )

VHF MIXER
& 0SC.

VHF AMP.

VA0S—12BE3
VA0E—163 AGC

YERT 0SC/ a
OUTRUT @ 1 V801—20Z4 or 2AF4A
————
CR301—1NBTA

RSO ™ WY RECT ! —_83B5-

Iy s | CR401—93B5-6
Hoosc Ly N BRI | CR501—93B12.1
: ON-OFFsW, L _—_— ____ "= = CR801—1N82A

Tube Locations and Heater String. VHF TUNER

B;a

V801 CONNECTED KERE
N VHF - URF SETS.

SCHEMATIC NOTES

Numbers or letters inside hexagons indicate align-
ment points.

Fixed resistor values shown in ohms = 10%

tolerance, 14 watt; capacitor values shown in micro-
microfarads = 20% unless otherwise specified.
B+ Circuit Breaker: B+ supply of this receiver
is equipped with a thermal type circuit breaker
having a manual reset button. Allow a few min-
utes for circuit breaker to cool off before pressing
the reset button.

VOLTAGES AND WAVEFORMS

Isolation transformer used. Line Voltage: 117.
Channel Selector on unused channel. Contrast con-

34 credT (132
:[ooo Iwoﬂ"’“

V403 va2ot

TAPPED LECTROMN

16UM3B, Continued

{-—_,

ETCHED
1/26JV8
SOUND IF AMP,
V3038 | c20t
787
r202
22k
Loz
39
%

§L30|

=== V30! a9y

N3
- o)
™,
)
¥
T
i
ol
(o}
w
<+ 2303
@ -
& R
& s sx
1LY
g '557. 'I'
R301 il
— 1K TTaskc |%'3°3
42} ‘ : o =
2 L c302 Sw30 Lo
o 1500 3150k Toawe < >
Q? = < 4 IF AGC
<
>
R406
(o] RF
s m@ LANEG
Q
135 Rt | naos 1 1
.
ot Tt [7/24BL 8 24BL8
. AGC SYNC
4 Tl I SEP.
220 c]v4cia V4018
i T - ——-—-
= — i~ = 3
| 18k l 707 .
I sR4024 | | s 7wr--—-------..._-
St
| 3no0k ¥ | T s
: | 404 2 1SMEC
L
| i Tootw 3h4
03 1]
| ge8k 1 1
L_L_ - JI
R440 it
l 4Tk colp
I fog
I 42 i

2. 20 93B5-6 4
g‘sli MU ORIz PHASE 0ET “”I
i CR401 3500
10 R39| R443 Reds 0%

680K | 680K 1MES

trot fully clockwise; all other controls counterclock- RS0t |

wise. Do not disturb Horizontal Hold control. 1l 3

Antenna disconnected and terminals shorted. | gw .:' I L K N N ]

DC voltages measured with VTVM between tube (A L

socket and chassis, unless otherwise indicated. CllcmTS?:EAlil o, RS2

Voltages marked (%) will vary widely with control el o3 e

settings. i’ 3 l smcowcnnu

Waveforms taken with transmitted signal input. M501  M502 i ; T LI1N

For waveforms, controls set for nqrmal picture. 5T __M505 P CR501

Peak-to-peak voltages may vary slightly. ss” :_ §503 —} L -} 015103 ‘L o .h?

= e 1 1%
VOLTAGE WARNING T I J s isue) ! i o G

Pulsed high voltage is present at cap of V406, 130 WATTS :—5501_}0. #2068 ?LCSOZ .OOJHIFJ 1"y S0y it

and pin 7 of V404 and V405. Use suitable test =" -

equipment at these points. I




VOLUME TV-21,

MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 16K3B,

16UK3B,

16L.3B,

Main Schematic Diagram

16 UL3B,

16M3B,

1287

BLUE

16 UM3B, Continued

M201

SPEARER

= CIRCUIT BOARD 14E332-]1mme
1
210AL11 VOLUME /210AL 11
. raziil R208 V201
35'2" BT e
1
) .
fcaor | g R201 I
LT | Lzoz g 120K
0t : |
. 206, L co0s -
i ' S0k T GewF
k204 R = & 7084 800ST
5.6 — 0T I RS54 02T
- - = - - _T -
L [
325;']7 = o ::CS";; lll “ c‘sny_ 1/2‘?)[\5')!’8
|
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r 1
f : N v T
T ‘ gl 124 | ey ey l
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L306 s N
9'0 J001NF R3t5 ATR #3123 S
0% a3t T 3.5y m m m M»ssv Wl 1008
7308 - 220 = nomz VERT 33 il = = &
R325
220 ] BRIGHTNESS
"”MMM uomz! [ 22K T
120% sor
Lies
] CONNECT IO 1,1/%4 R433 047
R4ID Y -_— WHICKEVER PROV, 470K 1”
5K ==0403 * 0406 R420 q o THE BEST FOCUS ey
— U ™~
40 39% ~
B c
l/ZQGVB . I/Z%QXTB SEF TR i [T p32
VERT 05¢ ¥ VERT.0SC /QUTPY
R RAIE RS ) V4028 Ja0v creen 120! 2.1NEG 2.2
12K D =
I iy T o3ur - 1260
RS 40' Razs | (RY [ - R429 —
e :[ o0 390 27 = J BT "0 YELLOW o I¢
: Ra27 047H
= = ‘F,%‘ouwuw 100% 18 19a 18.2a (31 1RV RG?“
3% 11w = 047NF
L 4 (14 L
BLACK 4 4
426
1NEG
AN Lcaip R430
;;o—v T0ATHE o
e VERT. 1 "
T402
¥ HORIZ DEFLECTION YOKE
- 7
AN 1l Toy 1G3
L5y, HORIZ “‘ Nﬂil- HYRECTIFIER
i +J
4T s T403 V406
7K 7
, HORIZ, 0SC.
R4S £y / /12¢_N403

L C424
[-820

t NEG
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PIK ¥YIEW
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0% /]
[ Hul § CaUTION SEEWAVE-
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e ! 12BE3
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[ ] t
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 16K3B, 16UK3B, 16L.3B, 16UL3B, 16M3B, 16UM3B, Alignment

IF AMPLIFIER ALIGNMENT

Connect isolation transformer between AC line and receiver.
Connect negative of 6 volt bias supply to test point “T"” (IF
AGC), positive to chassis. See figure B.

Using needle nose alligator clip or looped end of hookup
wire, connect signal generator high side to test point “G”,
low side directly to tuner.

Connect VTVM Lkigh side to test point “V” through a
decoupling filter, see figure A. Connect low side to chassis.

Set Channel Selector to channel 12. Connect jumper wire
across antenna terminals.

+1. Set generator at 42.3 MC and adjust A1l for maximum.
12. Set generator at 43.5 MC and adjust A2 for maximum.,
43. Set generator at 45.3 MC and adjust A3 for maximum.
4. Set generator at 43.3 MC and adjust A4 for maximum.
*5. Set generator at 47.25 MC and adjust A5 for minimum.
46. Connect wire jumper across IF input coil L303.
17. Set generator at 44.8 MC and adjust A6 for maximum.
8. Remove wire jumper {rom across IF input coil 1.303.
9. Carefully repeat steps 1 and 4.

10. To insure correct IF alignment, make “IF Response Curve
. Check”.

*If necessary, increase generator output and/or reduce bias
to —114 volts to obtain a definite indication on VTVM.

1+Use — 6 volts bias, When adjusting, keep reducing generator

output to prevent VTVM reading from exceeding 2 volts.

A7
Aa.5 mc 1FAGC RFAGC
QUADRATURE JCT of L303,R302 JCT.of C400
R406,C302 B C304 R404 8 R405
S e
A6 A9
448MC ABOTTOM
MIXER PLATE o = 4,5M§LSUO%NO
EIRLAULLE { INTERSTAGE
L202 4BL8 / A10
45MC SOUNO / ATOP S_I_L';.IGP
4.5M Al
INTERSTAGE r—ﬁ / Y | 4.5MC
\& /
© 6ave.
TESTPOINT | PIN 2 of
JCT.of L307 Vao3
and PIN 7
of V303
CR40)
HORIZ PHASE
Al OETECTOR A4
ATOP SLUG /43.3 MC MAX
42 3MC MAX 5 IFINPUT
1l N SEd PE L302
% 1301
—
A2 — T T302 /@ @ A5
o BOTTOM L303 ~47.25MCMIN
SLUG TRAP
43.5MCMAX
2nd 1F
6FQ7 | l
7
45A 3M L401
203 HORIZ JCToT L4Ot
s Lock 8 R446

el
O SLUG NEAREST TO ETCHED CIRCUIT BOARD.
A SLUG FARTHEST FROM ETCHED CIRCUIT BOARD.
Figure B. View of Etched Circvit Boord
Showing Test Point and Alignment Locations.

TO TEST POINT 47,000 OHMS
vV

L2170 70 VTVM OR
MMF  OSCILLOSCOPE

CHASSIS _T

GROUND =
Figure A. Decoupling Filter.

—

IF RESPONSE CURVE CHECK

1. Connect isolation transformer between AC line and re-
ceiver. Allow about 15 minutes for receiver and test equip-
ment to warm up.

2. Set VHF tuner on channel 12. Connect negative of 6 volt
bias supply to test point “T” (IF AGC), positive to chassis.
See figure B.

3. Using needle nose alligator clip or looped end of hookup
wire, connect sweep generator high side to test point “G”,
low side directly to tuner. 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, 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.

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
curve amplitude without altering the shape of the response
curve.

If curve is not within tolerance or markers not in proper
location on curve, adjust A6 to position 45.75 MC Video
Marker. Adjust A2 to correct shape of curve.

pe—————— 45—

[
1
|
!
|

41.25MC

MARKER
(MAY NOT BE
VISIBLE)
45,75 MC
MARKER
0% 50%10 60%

Figure C. Ideal IF Response Curve.

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 “A7” several turns to left until a buzz is
heard in sound. Then slowly turn slug “A7” to the right for
loudest and clearest sound. NOTE: There may be two points
(approx. % 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 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 “A8” for loudest and clearest sound
with minimum hiss. If hiss disappears during alignment, re-
duce signal to maintain hiss level. Readjust slug “A8”. NOTE:
Slug “A8” should be at end of coil nearest etched circuit board.
5. Carefully adjust slug “A9” for loudest and clearest sound
with minimum hiss. If hiss disappears during alignment, re-
duce signal to maintain hiss level. Readjust slug “A7”’. Cau-
tion: Slug “A9” 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 “A7” unless sound is dis-
torted. If “A7” is readjusted, all steps in alignment pro-
cedure should be repeated exactly as instructed.

10




VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

ADMIRAL m

For list of models see below. Service material on pages 11 through 14. For alignment
information see such material on pages 16 and 18, which is also applicable to these sets.

SCHEMATIC NOTES

Numbers or letters inside hexagons indicate
alignment points.

Fixed resistor values shown in ohms + 10% toler-
ance, % watt; capacitor values shown in micro-
microfarads * 20% unless otherwise specified.

Model Chassis Model  Chassis 0 [ e——— e ——— —
ekt 2wy | [oam 23 HF 052 ""Eg"xf R TN
oIk 10K Bt 2103 & 0 V801 & CR801 ONLY IN VHF -UHF SETS /
£33K12 21630 133132 2138 MIXER UHF
c33uki2 21063 {33032 2103 0S¢ /
£33K13 21K30 L33L33 2130 @ VHF _k /
C33UK13  21UK3 L330L33 21013 AMP
C33K21 21K30 L33L41 2130 CR4OIHORIZ. PICTURE TUBE /
caaukt 210K | fssoLer  2m013 (CR30I VIDEO__PHASEDET ¥305 _
o, nt ||oE A | (G Qlear
42 2 L ' oI =
CB 26U || 311 21M30 | () e \ .~ RECTIELER
CHUKZ  2UK3 | | (331 210M3 | 4 GATED Aot I
£33K31 21630 L33M12 21M3U | t DAMPER
c3UK31  210K3 || L330M12  21um3 snolr | (9 .QR‘%".‘;’ l ; TVRECLTIER)
3332 21U | {3 2im3p Womz ! [
C33UK32  210K3 || L33um13  210M3 souno @ @ 05t ! !
3333 2130 | [L3M  2iM3w zuolr : ; I [
CI3UKI3  210K3 || L33UM28 2103 ! verToscs  Quoa) iR | I
Cout e || Lz e @ 1@y (oo |
C33K42 21K3U _'.SLL__OUTPUT L——--J —J
Egg‘.{ﬁ’ %}%ﬂ *WIDTH CONTROL
£33UK43  21UK3 | —PICTURE CENTERING TABS DEFLECTION YOKE
C33K51 21K30 Move tabs dloser together or farther |Y?KE RET,A'N':GI EINS
C330K51  210K3 apart to center picture, ‘ Y:;:’::;:Ii: 'i(“';':;"i';;o;::::':o::
g;éég;r'z zzzlEl:KE : \\ ‘Y‘T ::’:L pidure is straight. Tighten
2 =

CI30KS3  210K3 WE ANTBNAET
T33K10 21K30 b
i

U
T 21630 HV covEr
T33UKI1  210K3 OCUS ADJUSTMENT
T33K12 21K30 ’a‘nge only to improve Foc:|
T33UK12  21UK3
TS 20K

A ETCHED CIRCUIT BOARD
Bg'l(llxlll %Il'l(l?(l:li ETCHED cuslcun nono\ " s 14E257 -11
14E305-7 :
L33K12 213U t [
e S B
L33UKI3  210K3 HEGh ' o TV
(3325 21K30 VERTICAL LINEARITY P
L33UK25  21UK3 Te cm:d Iamrropo_r'y piduI;u hei'g!||' w\' CIRCUIT BREAKER
or vertial lneanty, otternatel

EC AT | AR il . SEm o e
i 21 i
(3301 21013 B =4
'[gg{ﬁz g:ﬁg *AGC CONTROL *HORIZONTAL LOCK % HORIZONTAL RANGE
13329 2130 *DETAILED ADJUSTMENT INFORMATION GIVEN ON OTHER PAGES.
L330L23  21YL3 Rear View of Chassis Showing Adjustment Locations. VHF Tuner and On-Off-Volume Control on

Separate Contrel Panel in Models with 21L3U, 21UL3, 21M3U and 21UM3 Chassis.

VOLTAGES AND WAVEFORMS

Line Voltage: 117.
Ch 8

RUN CHANGE S

on 1. Contrast con-
trol fully clockwise; all other controls counterclock-
wise, Do not disturb Horizontal Hold control.
Antenna disconnected and terminals shorted.

DC voltages measured with VIVM between tube
socket and chassis, unless otherwise indicated,
Voltages marked (*) will vary widely with contro}
gettings.

Waveforms taken with transmitted signal input.
For waveforms, controls set for normal picture,
Peak-to-peak voltages may vary slightly,

Start of production,

For improved reliability, C208,0213 & C405,
were changed from .02mf, 10.0imt,500 volts,
ceramic, C319 was changed t0.047 mf, mylor.

Q)

Far minimym snow in some intermediale areas,
R404 wos changed from 9.1 meg.10 7.5 meg,5%.

@
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

UHF CHANNEL STRIPS
OR ALL-CHANNEL UHF TUNER
[CONVERSION KIT AVAILABLE

ADMIRAL (Continued)

26CG8 or
726CG8A

¥HF MIXER

VHF TUNER 94E224-1

o
i
]

Schematic for 21K3U, 21UK3, 2113V, 21UL3, 21M3U and 21UM3 Chassis Stamped Run 12,

s smss wms ETCHED CIRCUIT BOARD mmmm
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VOLUME TV-21,

MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 21K3U, 21UK3, 21L.3U, 21UL3, 21M3U, 21UM3, Diagram, Continued

14E305-7 ma mmmmm =y U LR —— —6 e == W 00 6,400 9018s 4500
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' SOUND QUTPUT OTHER MODE(SUSE M 201
c208 (77 l WEASURED WITH RESPECT 2 1201 ONE 3.28 ¥ SPEMIEN,
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- I oiwr 150 z_sw B o donr
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SWEC T VOLUME 5% #215 K0T 1N
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 21K3U, 21UK3, 21L3U, 21UL3, 21M3U, 21UM3, Continued

VHF CHANNEL ADJUSTMENT

These sets are provided with a channel adjustment screw
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 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. Remove Channel Selector and Fine Tuning knobs.

ADMIRAL

VHF CHANNEL SLUG
ACCESSIBLE THROUGH
HOLE IN VHF TUNER

Channel Adjustment Location.
Channel Knob Removed.

4. Using a non-metallic alignment tool with 3/32” blade (part
number 98A30-22), carefully adjust channel slug for best
picture. Note: Sound may not be loudest at this point. Repeat
procedure for each channel to be adjusted.

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. If adjustment is made only
on a weak station, AGC overload may occur when a strong TV
station is tuned in.

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

The Horizontal Range control is set at the factory and
seldom requires readjustment. Horizontal Range adjustment
need only be made if tube V403 (6FQ7 or 6CG7 tube) has
been replaced and the picture cannot be locked-in with the
Horizontal Lock adjustment or if the Horizontal Lock adjust-
ment has insufficient 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, 6FQ7 or 6CG7 tube) 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,
6FQ7 or 6CG7 tube).

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

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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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

ADMIRAL MODEL CRART
MODEL IDENTIFICATION CHART Nomber | Chassis
Model Number | TV Chassis | AM-FM Radio Stereo The group of sets listed at left
STF33ST 21830 " FM and Phono and using Chassis 21S3U and STERTIT | 21130
STF33s812 2183U 1”2 FM and Phono 21X3U, is covered by material sTFasT12 | 21m30
STF33813 21830 P2 FM and Phono 15 th h 18. Model
STF33X11 230 g FM and Phono on pages 15 throug - MOCGeIS  lsrrarage | 21130
STF33X12 21030 72 FM and Phone listed at right using Chassis ——
STF33K13 210U 72 FM and Pheno 21T3U have practically iden-
must | as | s || eal TV section, butemploy || T
STR33S13 21530 §F4 *Phono 9M1 AM-FM stereo radio. STRIMg | 213w

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

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.

which picture bending, tearing, shifting and buzz is removed.

7. Make final adjustment by turning AGC control approxi-
mately 10 degrees further to the left.

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

IMPORTANT: AGC adjustment should always be made on

the strongest TV station received. If adjustment is made only
on a weak station, AGC overload may occur when a strong TV

2. Turn Channel Selector to strongest station in the area. A wet A
station is tuned in.

3. Turn Contrast and Brightness controls to maximum (fully

to right). FMDET&SOUND  AM

, FM-AM

: : HFOSC V801 & CR8OY TONER |CiiPREAMP_ MIX=0SG.7
4.V lowly t AGC control to the left, just to the point
wheree“;)isctureyisuvl:;ak (losesncl(l)(:ltrast).e o " N,IlXER ONLY IN VHF-UNF I 7] @ O}
5. Adjust Horizontal Lock (at rear of set) and Vertical Hold SETS FRISTIF

|
control (at side of set) for steady picture, without bending of le%@ E]@] f
I

VHF

vertical lines at top of picture. @ . N : oND IF&AMQ@@ '
CR401 HORIZ PICTURE TUBE |  IF & DET '
CRI0IVIDED  PHASEDET FMSTEREQ AMP ——— |
; ~ V305 _ 7 kFREQ.DOUBLER
ADMIRAL w1 & @ohisecTE =
| &grrcgos“fgc | , RECTIFIER
{ | H
! VIDEQ ANP | ‘
VHF CHANNEL SLUG y | &SOUND If H(;RIZ ‘LEFTNEL
ACCESSIBLE THROUGH
HOLE IN VHF TUNER 2NDIF E Sgg;m @ 0§C STE%BOTP%OTU D
C ) R VERTOSC4 0’{,‘}@'&
i | STEREO& TV |VERTOUTPUT
ISTIF © — SOUND OUTPUT

ch 1 Adi + ch

| and Fine Tuning Knobs Removed.

TUBE LOCATIONS

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.

*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.

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.
14, 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 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.

ALIGNMENT OF 4.5 MC TRAP

Alignment of 4.5 MC (beat interference) trap “A12” re-
quires use of a hexagonal non-metallic alignment tool (part
number 98A30-12).

To align 4.5 MC trap “A12”, tune in television station with
beat interference pattern in picture. While closely observing
picture, adjust slug “A12” for minimum interference pattern.

Note that adjustment “A12” is top slug (slug farthest from
etched circuit board). Use caution so as not to disturb bottom
slug (slug nearest etched circuit hoard) as sound IF alignment
will be affected.

4. Carefully adjust slug A10 for loudest and clearest sound
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 A1l for loudest and clearest sound
with minimum hiss. If hiss disappears during alignment, re-
duce signal to maintain hiss level. Readjust slug All. Caution:
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VOLUME TV-21,

MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 21S3U, 21X3U, Alignment Information, Continued

IF AMPLIFIER ALIGNMENT

Connect negative of 6 volt bias supply to test point “T" (IF
AGC), positive to chassis. See figure B

Using needle nose alligator clip or looped end of hookup
wire, connect signal generator high side to test point “G”,
low side directly to tuner.

Connect VI'VM 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 jumper wire
across antenna terminals.

Allow about 15 minutes for receiver and test equipment to
warm up. Use a non-metallic alignment tool, part no. 98A30-12,

Important: Before proceeding check signal generator against
frequency standard for calibration.

*1. Set generator at 41.25 MC and adjust Al for minimum.
*2. Set generator at 47.25 MC and adjust A2 for minimum.
+3. Set generator at 45.75 MC and adjust A3 for maximum.
+4. Set generator at 42.3 MC and adjust A4 for maximum.
+5. Set generator at 45.3 MC and adjust A5 for maximum.
+6. Set generator at 41.5 MC and adjust A6 for maximum.
+7. Set generator at 42.0 MC and adjust A7 for maximum.
18. Set generator at 43.5 MC and adjust A8 for maximum.

9. To insure correct IF alignment, make “IF Response
Curve Check” given at right.

* If necessary, increase generator output and/or reduce bias
to —11% volts to obtain a definite indication on VIVM.

+ Use —6 volts bias. When adjusting, keep reducing generator
output to prevent VI'VM reading from exceeding 2 volts.

TO TEST POINT 47,000 OHMS
- NV

-]—270 TO VTVM OR
MNF OSCILLOSCOPE

CHASSIS _T—
GROUND =

Figure A. Decoupling Filter,

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. Connect negative of 6 volt
bias supply to test point “T" (IF AGC), positive to chassis.
See figure B.

3. Using needle nose alligator clip or looped end of hookup
wire, connect sweep generator high side to test point “G”,
low side directly to tuner. Set sweep
frequency to 43 MC, sweep width approximately 7MC. If ex-
ternal marker generator is used, loosely couple high side to
sweep generator lead, low side directly to tuner. Marker fre-
quencies indicated on IF Response Curve.

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

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

If curve is not within tolerance or markers not in proper
location on curve, adjust A5 to position 45.75 MC Video
Marker. Adjust A8 to position 43.5 MC marker and correct
shape of curve,

45N |
) |
41.25M¢ | /425
it /
|
VISIBLE) 45.75 MC
AT LEAST 90% \ «— ppPROX. 4.0NC *mxea
60% T0 T0%
42.0 MC
43.5MC
MARKER '\ WARKER

Figure C. Ideal IF Response Curve.

A3
MIXER PLATE ON VHF TUNER

45.75MC MAX. a7
At A2 A4 A6 TOP SLUG + A8
41.25MC MIN. 47zsmc MIN. — 42.3MC MAX. — 45,3MC MAX. —— 41.5MC MAX.—— 42MC MAX.  BOTTOM SLUG
TRAP 1F INPUT ST IF ND IF 3RD xrl _~"43.5MC MAX.
/
A A12
TP SLuG ‘
SOUND TRAP 3538;’&'35'
¥ AN | 6826 6826 8 R319
BOTTOM SLUG T /"
4.5M ND~=~— 1 _ _ -~
TAKE OFF |  ~—=< <y -~ @®

A10 W

45MC SOUND—__|
INTERSTAGE 5“’5

A9 SAWB

4.5MC SOUND /
DETECTOR V201

60T6

[xg IF AGC JCT. OF

/ R304 8 R406

I~~~ RF AGC JCT. OF
R404 BR405

¥ SLUG NEAREST TO ETCHED CIRCUIT BOARD
& SLUG FARTHEST FROM ETCHED CIRCUIT BOARD

Figure B. View of Etched Circuit Board Showing Test Point L

ti and IF Alig t Data.
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VOLUME TV-21,

MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

ADMIRAL

MODEL IDENTIFICATION CHART
BROWN
Model Chassis Model Chassis Model Chassis -
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£3101 2184 ou3121 21UA4 T3001 21M4 GANGED TO VHF =
CU3I0 21084 G122 21M TU3001 2084 | TUNER SHAFT 'FLD'L | 'L
£3102 2184 0U3122 21uM 13004 2104
cuU3102  21UB4 03125  21Md TU3004  21UA4 | 5 CAUTION:
G zIe | COEs ZM | omon 2 ——2 Y Je omns 2(3) A5 0] Lemernse,
12
eaNT 2184 W 2k | mey o M v = — | e
T3012 21B4 S SJAYEL | e

CU3IN  21UB4 13212 21F4 T2 2B . 3 GREEN @) Eﬁ
G, AL |l M| e | 1516]7))8)9]m] 1 e

321 1F4 M906
I3 2184 L3213 20ps | TUSOZI 210c4 e i St | Tl | Bt A | Gt
cuUsn3 21084 13000 21M 13022 104 GRAY 4] I -
G 7 TW3000  20M | TU302 2104 n_% TIRRIE =

WHITE /BLACK E_L_ l%” !T90l

Service material on pages 19 through ) _i J— Lft =S
22 is exact for the group of sets listed WHITE/ BROWN Comnects
above. The group of sets listed in the WHITE/RED OF T501
chart below are stereo combinations e ANGE ?stcﬂ'
with their TV section practically iden- WHITE CONNECTOR
tical to material on these pages. BLACK M305

OVERALL VHF
0SC. TRIMMER.

ADJUST ON
HIGHEST
CHANNEL
RECEIVED-

ance,

o watt;

SCHEMATIC NOTES

Numbers or letters
alignment points,
Fixed resistor values shown in ohms *10% toler-
capacitor values shown in micro-
microfarads *20¢ unless otherwise specified.

VOLTAGES AND WAVEFORMS

inside hexagons indicate

MODEL IDENTIFICATION CHART Circuitry of Dialescent Panel and Switch Assembly in Models with 21C4 or 21UC4 Chassis.
AM-FM Radio or TUBE LOCATIONS
Model Number TV Chassis Stereo Amp. Stereo a —
sz 7168 2 Phono VHF Bse. [ - T~
RE0) IN VHF-UKF SETS ONLY.
$U3702 21064 382 Phono . UF | PO RO RO R S " \/
SR3501 2164 81 Phono MIXER |~ MIXER V304
SRU3501 21064 8Pt Phone . UHF Qo) ‘ //
SR3502 2164 8P1 Phone RF AMP. [05C) ~ -
SRU3502 21064 8P1 Phono —— . —
SR3503 2164 8P1 Phono I/souuo DET.&  NOISE GATE,SYNC. ~ P
SRU3503 21064 8P1 Phono @ oUIND - SER L SATED ACC. N/
SM3811 2164 91 FM and Phono | || B
SMU3811 21064 9P1 FM and Phono | omzcm' VERTV(%SCT &
$M3812 2164 9P1 FM and Phono | VIDEO AMP. .ourpur
SMU3812 21064 91 FMand Phone | || @ & SOUND IF. P“‘“l | sorz. || 1Y RECTIFIER
SM3831 2164 9P1 FM and Phono L l
SMU3831 21064 9P1 FM and Phono (3 ‘ |
HORIZ. |
VIDEO  2NDIF
b 1sr IF . _osc_
TUBE COMPLEMENT
V201_6AL1 V402—GEW? VI02—6FG7
A V301—8EHT V403 6FQ7 V801—5DZ4 or GAF4A
V302567 V404—BGES CRIOT—INETA
VI03—6)V8 V405—6AX3 £R401—53B56
V304—23CP4A V406163 CR501—93B12-1
Y401-6BUS VI01—6GUS CR502—93B12-1

VHF Channel Adjustment Location.

Line Voltage: 117.

Channel Selector on unused channel. Contrast con-
trol fully clockwise; all other controls counterclock-
wise. Do not disturb Horizontal Hold control.
Antenna disconnected and terminals shorted.

DC voltages measured with VTVM between tube
socket andl chassis. unless otherwise indicated.
Voltages marked (*) will vary widely with control
settings.

Waveforms taken with transmitted signal input.
For waveforms, controls set for nermal picture.
Peak-to-peak voltages may vary slightly.

B4 Circult Breaker: B supply of this receiver
is equipped with a thermal type circult breaker
having a manual reset button. Allow a few min-
utes for circuit breaker to cool off before pressing
the reset button.

Heater Fuse: A one inch length of number 26

gauge bare annealed copper wire Is used: Fuse
wire is located at underside of chassis.

VOLTAGE WARNING

High AC voltages are present at terminals of
wafer switch 8902 and at terminals of dialescent
panel.

Exercise normal high voltage precautions when
servicing wafer switch or rear of dialescent panel.

Pulsed high voltage is present at cap of V406,
and pin 7 of V404 and V405. Use suitable test
equipment at these points.
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

ADMIRAL

Schematic for 21A4, 21UA4, 21B4, 21UB4, 21C4, 21UC4, 21F4 and 21UF4 Chassis Stamped Run 11.

UHF IF, B4 Switch Assembly M600 and UHF Tuner Only in 21UA4, 21UB4, 21UC4 and 21UF4 Chassis.

e r
VHF TUNER 94E22933 , i 72678
1004 [I] ANP.
Y26FG7 726FG7 V3038
108 YHF 05C. r713
0¥ - "1*""““ V7028 ity a0t
6GUS . 1 1008
VHF ANP. & 1507 -!3 oY £12s E 1
vror L f === --- i g
B4 : (m 202
() L—)(
2 Sk | L755 [} 1008
= Lorae =
gD~ b 7040 0¥
r + 40
ﬂ,crgs L726 15 I
g i
cno [(‘P
YHF gk S70) 5702
ANTEn i A
) L302e81 1
L72s anzsne
L724
L723 l [-_
L722 . ed
L72Y L
PIN K701 CONVECTED L %usa 1 e
W VHF ONLY SETS M 5%
PIN HEQZ CONNECTED N 1303 I;W'
ONLY X VHF-UNF SETS »#—GINNICK 1K 20
£303 13
00isF
a0t C | L]
ru —g q
= JAcxmvoh- " ' IF 46¢
= (1 0 o@ —
PIN M701
_rmmsoz_T AL & _]:[_:It‘:z B wr 's‘onf ';noizc
- $601 5602 TR2MF 3
I— ==|Coso°o2 M 56014 s602 128 ?JSS L2 %
Somon I
o CHANNEL 150
ITioN 1 L
o JEHE) __[_—‘)fj_ 23 E pLI
15 T 1000 2409
T = M ! RF AcC - 5-] B SRALE
HL‘"’? * ® ‘ roues [ 5%
o . || oo e
D . | =2 R07 sor
L ]
L6O! €803 ‘ RE01 o 708 27K T
. > 210v r04
1000 Y
_]__ ° = “ AGC 100k
[ ) [ ] =
604 R4g4
X . URF TF, B4 SWITCH AND ~
frt 8 O i —E) e [<-upt IEH ASSENBLY VHF TUNER s Lene -
L] b4 M600 T
_ — — 1 wwrewsers o8 LLUR—
4 3N o
| SCHENATIC NOTES: 5%
i 2 chassis choomo ] W
‘ F PART HOT NOUNTED 0K ETCHED CIRCUIT 80ARD + m —
i F VOLTAGE WILL VARY WITH SETTING OF CONTROLS 1)
I L)
%1 R442
|
7.2HEC
| 93B5-6
I owr R4 | NoRr2 PHASE DET
ANTENNA i CRA’Q{/@
[ [RE WRess | nas3 [T
7., VUHF TUNER 94D204-7 - AT
‘ —L8 - — - == — o
| £ cgose | oo il\
! ‘ it Y Pl
| Lo ST UHF LINE ¢ 8058 Bl .
20D UMF LINE i1 7 @26 WINE FUSE 4505 HOT 1A 2144 b0t =001uF
1N82 A s O 21044 CHASSIS. r‘“ Lio%
! 2
LBO2 UHFMIX{R  LBO3 POWER
L . ) TRANSF ORNER_ | \N".‘
hi‘scgl T- CGC‘I CESC) 6Dz4 R TSOI: [ N N N
= - —_— — = .
}f na‘oo: = -/6AF4A T o REDLBLACK +
! 1-7) UHF 0SC. N ! CRSO1 CR502
worT 190 1 ca coop  jcect | ca08 ' RECTIFIER  RECTIFIER sy L3O1 50,
1000 | I 135 | 5 s K = 0 Py Ll" . — T
2 - ) 3 Tosee son o0 | 210
| L 10% L ' RESET Ioom %%o:r 3
r X 1
| 1BUTTON'& Lo+ T
| e LA M504 b i
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 21A4, 21UA4, 21B4, 21UB4, 21C4, 21UC4, 21F4, 21UF4, Schematic

TCHED CIRCUIT BOARD 14E353-1 =wm 7 M201 M202
1/26AL .I SPEARER SPEARER
SOUND OUTPUT BLUE v RED DOT
01 . €209 TONE VOLUME V2018 2s0¢ / \
Vinf @ o —O- b
J il i 40210
L2018, I L0 - -
~R208
Lco03 — ' Y wd
02 1 : L]
. 640 640
TTT T T TT T e K SONE WODELS USE ONE J.20 Ve SPEARER.
OINF !
| ! Tk » COMPONENTS IH DASHED LINES
Hh s T 1 HOT I 2144 0R 21044 CHASSIS. 2 A b
USRI THTIR Al Lo, ——e Hor  2mr YEL
8.2k . = c===
Jemrmr— R324
700 00eTHr L e o e S e L}OG: 2 7044
6EJ7 | EnaE L
= cHe c3g ——?t_ ! ¥ma
WD IF Hin : ook 42‘; lll “ aT /23?01 AHVFB
V302 sy it - ! V3034a e Less I *
REEAY IR s]# s I BRIGHTNESS
- -.-(!)rsos
L307 |
G
20
® 1306 :
‘;’szl‘ CONTRAST
i3
LA " !
Looine (311} W R330 R320
560 A X 6K
1 m §5v 3.5 m’i 15y 128
- \ “m ! JJ| VERT VERT WOz -
\ - 1 RS f 5.6k 313
/ 3! 1 94k
€ C405 N0, 0F CHL W
{ SIOF OF BOAR! 33K
2331 4 -
BUS 33K t — /lJ/]K 1250y
OISE GATE, 1o SRS | o 1 hh el VERT
SYNC SEP K 3100k =470 = /726EW7 + cHe 1/26EW7 o ?s’!’v FOCUS
ATED A6 0409 jaip  cuis, VERLOSC dLIgly YERT.0SC./ QUTPYT SEE CAUTION WOTE L
7307 - s W va0za ] il V4028 265¥ = GREEN CONNECT TV 4,50k
==C,“,’,} L02NF 330K i ) p i~y it 4 % Ta0N  WHICHEVER PROVIDES
P S ¥ Lcaos ol e Jiiz o cu&l WYL T e r'; 0¥ — -~y THESEST FOcus.
e -00 398 -2l ¢ v"g?I HANSRIITUNY 3o} e S200K 7o 84 210¢
D’V'}i p— 72 . L gy = s 42 s
D 7.TNEC Tiuee = e T
G F'"* Lo Lo ez £ 251
F 39, 1208 Ti00iNF  STANES ERTTAT0 - 02w
T, A I CR302.0435 1 1483 4T ——4‘—1 y G o1 T I
= Rig = = B0TTOR SIOE OF ETCHED
58K CIRCUIT 804RD R463.1000 Rig W=
50K =
[, q ﬁ 5) =
AT 21 23 o 2500 MIN.
| VERT S MEIGHT Lo WEVERT
0 HOLD SNEC 1 sov F_cﬁ- LIN - MK
N A T402
. 7 N ML DEFLECTION TORE _ VERT
— — LI
HORIZ. Sy 35V jcma 1 r s
LOC HORI HORIZ ONF HORIZ|
3 La0 RU4T / — ._.‘" i
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L [ 2000 WOy~ v4o3d veo
Inz!
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

IF AMPLIFIER ALIGNMENT

Connect negative of 6 volt bias supply to test point “T” (IF
AGC), positive to chassis. See figure B

Using needle nose alligator clip or looped end of hookup
wire, connect signal generator high side to test point “G”,
low side directly to tuner.

Connect VI'VM high side to test point “V” through a
decoupling filter. Connect low side to chassis.

Set Channel Selector to channel 12. Connect jumper wire
across antenna terminals.

Allow about 15 minutes for receiver and test equipment to
warm up. Use a non-metallic alignment tool, part no. 98A30-12.

Important: Before proceeding check signal generator against
frequency standard for calibration.

t1. Set generator at 41.25 MC and adjust Al for minimum.
12. Set generator at 47.25 MC and adjust A2 for minimum

3. Connect wire jumper across resistor R304 (15K) at ter-
minals of IF input coil L301B.

Set generator at 44.3 MC and adjust A3 for maximum,
Remove wire jumper from across resistor R304.

Set generator at 45.75 MC and adjust A4 for maximum.
Retouch trap adjustments Al and A2 (steps 1 and 2).

Set generator at 43.5 MC and adjust A5 for maximum.
Set generator at 42.7 MC and adjust A6 for maximum.
Set generator at 44.3 MC and adjust A7 for maximum.

To insure correct IF alignment, make “IF Response
Curve Check”.

+ If necessary, increase generator output and/or reduce bias
to —11% volts to obtain a definite indication on VTVM.

+ Use —6 volts bias. When adjusting, keep reducing generator
output to prevent VI'VM reading from exceeding 2 volts.

4.

$5.
6.
$7.
8.
9.
10.

A10 TEST POINT Al
&BOTTOM SLUG & BOTTOM SLUG JCT OF A TOP SLUG
44,3 MC MAX. 4.5 MC SOUND R312&PIN 7 4,5 MC TRAP
N TAKE OFF OF V303
/ A3
© SALIIl 443 MC
A6 MIXER PLATE
A TOP SLUG ON VHF TUNER
42.7 MC MAX
A8
I L—"2.5 MC
QUADRATURE
43.5 MC MAX \A
ISTIF O 9
4,5 MC SOUND
INTERSTAGE
A2
47,25 MC MIN.
TRAP ~ 6BUS
° IFAGC
JCT. OF C401,
Al — R400, R402
ATOP SLUG 7/ @, CRéol €303 8 R303
41.25MC MIN TRAP
/
/
~BOTTOM SLUG @
45,75 MC MAX:
SN RF AGC
6FQ7 JCT.OF C400,
T.OF R443 403 8 R405
JCTOFLAO——u o Jc& 3444 LAY
R446 & C419

Board

o SLUG NEAREST TOETCHED CIRCUIT BOARD.
A SLUG FARTHEST FROM ETCHED CIRCUIT BOARD.

Figure B. View of Etched Circvit
Showing Test Point and Alignment Locations.

ADMIRAL Chassis 21A4, 21UA4, etc., Alignment Information, Continued

IF RESPONSE CURVE CHECK

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

2. Set VHF tuner on channel 12. Connect negative of 6 vplt
bias supply to test point “T” (IF AGC), positive to chassis.
See figure B.

3. Using needle nose alligator clip or looped end of hookup
wire, connect sweep generator high side to test point “G”,
low side directly to tuner, see figures E and F. 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.

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
curve araplitude without altering the shape of the response
curve.

If curve is not within tolerance or markers not in proper
location on curve, adjust A5 to position 4575 MC Video
Marker. Adjust A6 and A7 to correct shape of curve.

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 “A8” several turns to left until a buzz is
heard in sound. Then slowly turn slug “A8” to the right for
loudest and clearest sound. NOTE: There may be two points
(approx. Y5 turn apart) at which sound is loudest. The slu
should be set at center of second point of loudest sound note
as slug is turned in (toward etched circuit board).

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 “A9” for loudest and clearest sound
with minimum hiss. If hiss disappears during alignment, re-
duce signal to maintain hiss level. Readjust slug “A9”. NOTE:
Slug “A9” should be at end of coil nearest etched circuit board.

5. Carefully adjust slug “A10” for loudest and clearest sound
with minimum hiss. If hiss disappears during alignment, re-
duce signal to maintain hiss level. Readjust slug “A8”. Cau-
tion: Slug “A10” is located nearest bottom of shield can. Use
care so as not to disturb slug nearest top of shield can.

ALIGNMENT OF 4.5 MC TRAP

To align 4.5 MC trap “Al11”, tune in television station with
beat interference pattern in picture. While closely observing
picture, adjust slug “A11” for minimum interference pattern.

Note that adjustment “A11” 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.

a4 M0 ——— |

|
41.25 MC I /4125 M
MARKER |/ MARKER
(NAY NOT B |
VISIBLE) 45.75 M
ATLEASTIORN . oproy 5 gup—f  MARKER
50% 10 60%
e
I 43,5 M
APPROK. ARKER

, 50'%

Figure C. Ideal IF Response Curve.
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

Fmerson lelevision

TELEVISION RECEIVERS

MODEL CABINET CHASSIS VHF MODEL CABINET CHASSIS VHF
NUMBER STYLE NUMBER C.R.T. TUNER NUMBER STYLE NUMBER C.R.T. TUNER
T1800A | poRTABLE |120650-C | 19xP4 471351 T1807 120587-A 471332
U1800A 120651-D 471352 u1807 120588-B | 2 471333
T1801 120587-A 471332 T1808 CONSOLE 120587-A 3 471332
T1802 CONSOLE 120587-A | 2 471332 u1808 120588-8B C 471333
uU1802 120588-8B 3 471333 T1810A 120587-A P 471332
T1803 120587-A C 471332 U1810A 120588-B 4 471333
U1803 LOWBOY 120588-8 P 471333 Ti1811A LOWBOY 120587-A 471332
R1803 120589-C 4 471337 U1811A 120588-B 471333
T1804 TABLE 120587-A 471332 T1815 120656-C [ 19XP4 471351
U1804 | MODEL 120588-B 471333 T1817 120656-C | 17DTP4 or | 471351
T1805 120656-C | 1 __4_2_]35] T1817A 120656-C {17DKP4 471351
u1805 120651-D 9 471352 R1818 PORTABLE | 120593-A | 19XP4 471338
T1806 PORTABLE | 120591-A X 471338 T1820 120656-C | 17DTP4 471351
U1806 120592-8 P 471341 T1820A 120656-C or 471351
R1806 120593-A 4 471338 u1820 120651-D | 17DKP4 471352
NOTES

COMBINATION RECEIVERS
1. Models T-1800A and T-1806 are equipped with an

automatic timer unit. Emerson part number 471324,

2. All UHF/VHF receivers described in this Service MODEL CABINET TV CHASSIS VHF
Note (models having the prefix letter ‘'U’’ or **D’") NUMBER STYLE NUMBER C.R.T. TUNER
utitize o separate UHF tuner s:Emerson part number
471227) in addition to the VHF tuner indicoted in C-2000 | CONSOLE
the charts above.

3. All Wireless R Controlled models described c-2001 2

o ireless Remote Controlled models scribe
in this Service Note (models having the prefix let- C-2001A 120587-A 3 471332
ter ‘R’ or "‘E'’) are equipped with remote control C-2002
receiver chassis 471345 and remote control trans- C-2002A C
mitter 471346 (23-inch sets) or remote control -2002 LOWBOY
transmitter 963539 (19-inch sets). D-2002 120588-B P 471333

4. All combination models describedl in this S?rvice D-2002A 4
Note are equipped with additional chassis for recep- E-2002
tion of radio broadcasts, as well as a stereophonic £ ry 120589-C 471337
amplifier for use in conjunction with the four-speed -2002
stereo record changer employed.

TYPE MODEL NAME MODEL NO. CHASSIS C.R.T. VHF TUNER UHF TUNER
VHF 800-B148 120591-A 471338 NONE
UHF/VHF BON VOY AGE 800-B149 120592-B 19XP4 471341 471227

800-B150 120593-A 471338
VHF 800-B151 120650-C 471351 NONE
AMERICANA 800-B158 12065% A 17DTP4 (or) 471338
UHF/VHF 800-B159 120592-8 17DKP4 471341 471227
VHF 800-B160 120657-A 19XP 4 471338 NONE
UHF/VHF | SPORTSMAN 800-B161 120592-B 471341 471227

(Service material on pages 23 through 28)

23




VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

EMERSON and DUMONT Service Material, Continued

TV CHASSIS ALIGNMENT INFORMATION

GENERAL ALIGNMENT NGTES:

A Set tuner to highest unused channel and aollow both
chassis and equipment to warm up for ten minutes or
more.

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

C. Maintain signal generator output na higher than neces-
sary to produce a reading not to exceed two volts on
VTVM and use insulated alignment tool's for adjusting.

D. Video IF alignment requires the use of o shim for sig-
nal injection. This can be easily constructed by past-
ing a thin piece of metal foil, (opprox. ¥4 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 thot 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 a .001 mfd. capacitor.

2. Place a VTVM (-5 volt range) at video detector test
p:im (junction of L-7A and L-7B), common lead to
chassis,

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

T-5 at 44.25 MC, T-4 ar 45.3 MC, T-3 at 42.6 MC

4. Tune the following for MINIMUM response, increcasing
signal generator output as necessary:

L-4 at 41.25 MC, L-1 ot 47.25 MC, L-3 at 45.0 MC
5. Peak T-9 on tuner for MAXIMUM output 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 an oscillo-
scope, thru a 10,000 ohm
isolation resistor, in place
of the VTVM. Inject a
sweep signal (40 to 50 MC)
along wi'i a loosely coupled
marker generator ot the mixer
tube in the manner described
above. Adjust the output of
the sweep generator to pro-
duce about 2 voltspeak to
pedk curve on the oscilo-
scope and reduce the marker

47.25MC
ADJACENT
signal so as not to upset the SDUND
response curve, The 45.75
MC marker should appear be-
tween 55% ond 65% down
with respect to the peck.

OVERALL I.F.
RESPONSE CURVE
SOUND IF ALIGNMENT

1. Using a strong T.V, transmitted signal, adjust T-6,
sound mke—of? 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 pecks are encountered, use theposition
where the slug is closer to the circuit board.

3. VWith the ontenna loosely coupled to the set, {simu-
lating @ weok signal) repeat step No. 1, tuning for
maximum volume ond minimum distortian.

4. If a 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 o
strong and weok signal.,

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

4.5 MC VIDEO TRAP ALIGNMENT

1. Tune in alocal 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 oscill ator can be aligned without removing
the chassis fram 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 aos follows:

PROCEDURE:
1. Disable sync by shorting test poim@'o 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
locksin (pPicture 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 o defect in the hori-
zontal oscillator, phase comparator or sync circuits.

ADJUSTMENT OF LOCAL-DISTANCE CONTROL {R-38)

Before adjusting, moke 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, |f 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
normol 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 can be placed across (or
removed from) R-80 without removing the chassis from
the cabinet, since it is mounted on o 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
clockwise position (minimum resistance in circuit), If
overdrive bars (indicated by white vertical lines in
the raster) appear at this setting, slowly rotate R-79
in a counterclockwise 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 quad-
ruple 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 alternotely try connecting it
to each pessible terminal, leaving it connected to the
one which gives the best overall focus.
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MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

EMERSON and DUMONT Service Material, Continued

ETCHED PRINTED CIRCUIT

BOARD, BOTTOM VIEW ki
-3 Ul
= - -
*¥@ o34 % R-27 *@  pse
BRIGHTNESS CONTRAST VERT MOLD
R-63 — R-59
VERT. SIZE 1 VERT. LN 1
i) Il
V-6
; as8 Yy
8 VIDEQ AP R-38
viges ‘e ec. @50 vERT o8c e
VHF TUNER T-4 CONTROL
REFER TO 5.3
SECTION IT @ s‘rl):rzs T
L-7A V-1 HOR_HOLD
V-8 L-78 ewe m:m:m TROL
6GM6 a.suc
24 vipeo
LF. AP
ehve O
SYNCG 8
AGC AMP T-1

R
G

47,28

F- =
CNEH'USE AC INTERLOCK

L&D -

v-18
sU4GE

VOLTAGE
RECTIFIER

‘ S IC
Q‘ 25 L[4
L-10
L.
NOR DSC con
L3 connol.

€T
HOR.
FREQ.

V-10
GCG'I

V-1t V-14

6DQEB or
6GWE

HOR. QUT.

Fu! SE 'IAI' AC INTEILDCK

(19 SET! NOTE: CONTROLS MARKED WITH #%, FRONT PANEL MOUNTED ON 23" SETS .
TUBE LOCATION AND ALIGNMENT POINTS

CONDITIONS FOR CHASSIS READINGS

VOLTAGES AND WAVESHAPES were taken under actual
operoting conditions (normal picture and sound). AGC volt-
agedevjoped at junction of C-12, C-14 and R-11 was minus
six volts. Voltage and waveshape readings obtained may
vary £15% 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 ore given. All resistance read-
ings may vary +10% due to normal component tolerances.

ALL MEASUREMENTS were taken between points indi-
cated and chassis (unless otherwise indicated), with line
voltage maintained at 115 volts AC, A VTVM was used for
all voltage and resistance measurements and a low capac-
ity probe was used for all waveshapes shown.
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION
EMERSON and DUMONT Service Material, Continued
PRINTED CIRCUIT BoOARD =~ —
A5MC AMP AUDIO DETECTOR AUOIC CUTPUT
v-16AUE V-2 6DT6 V-3 6CUS T-2
! L-2
GRHNDO'O ' 0 g r‘G“([N oot I
-Y % 8
[ ] g‘ I > 4 135 ¥
SUPPLY
— — ——
>R~ 2 I R‘}Z]S
: N > 470 I R 38 I ";‘;L——*-&ZSSV
N L' 7o
REFERTOFELD| ¥ iy I L " ogo
MODIFICATION I
TR frne N T
T o e
— AN GE N Lo
[’ APPROX. § MMF. 30 CPs 30 CPS I o
L-4 I +135Y L
2ND VIDED 3R0 VIDED V10EQ .
tF AMP tF AMP QETECTOR —
/ v-5 A ( A:P‘PIFFER I E - ‘_ :l
w4 —O1e 0‘.-----_.._-
r -8 | ADJUST FOR OPT.MUM FOCUS
| ]
L]
l
- Jeoast
RED
TORANGE
GREEN
Tioat T §
- 200v

c-13
voooI F_ﬁ—'l_] oy ‘ 0
| 10,000 I |!| | " ‘ s5v
: Ao +135v 'M“ ' PP P-P TR0
) = : 30 cps - o
L ) T N : -+ \»oy
[ 2y 28y
2 2WEG P-P | Pap
7875CPS HORIZONTAL
== —= ouTPUT
7875 CPS 1 V-1
TUNER e HOR.OSCILLATORN S g 53 /£ 36l l ~ 6DQ6B 0 EGWE
O— COMPARATOR S ek 100 T TFatT-!
| = T - Gcmon sro w *-10
c.28 TP c-s2d | R-48| .. £ 2o
2 T r 4
I zﬁo\,I 82T giMiC i e = -
= s <
NEH
i} B
82 - < ¥,
R-43% R-44 R-37 ¢ ul - \
1 MEG € R 6.8K{19"SETS}
100K S B2 K ] Bl [N\l 10K (237 sET8)
T S
g S s szr c- 34 T Sondw 3-3K(197SETS)
r i 1006 T 1000 HORIZONTAL DRIVE |l 3TK(23"SETS)
]] ’ MAY BE OPEN /
It +240V +135V 4 .
I
!
SIMEG 'L = = S — __Jl
t > L0ChL - oisTaNCE
‘—U'W‘T -"—‘
2o 2009 __.—/
- > ]
R-39 & 2003
SRS | W
i JAY N-2 il
i slp 4 2 j 1450V
= = 8200 - P-P
30ces 4100 % _t )
s = 30 CPS
. A\ i - 7
l i -t VERT OUTPUT sLue CREEN
T - 033 v-14
avTo28v
c—494=# Cias T FC AT g —48 GEMS o 23sv
o0 e T oz Fc-es
+ VERT OSCILLATOR R-90 ¢, Rl
el : =2 Ve eAves o
il i — e — s
— . C-48 g veLiow
% sov/‘ > L od
[ R-62%
i & 47 MEG, N -
30CPS i (A
25V A 5600 r.s0 | Goay T J‘c-n +240v 4253V
T R6 2ro - 100MF
R-60 R-61 W = 5oy
30 CPS 2.2 MEG .L
| Ir= T  12MEc 3 J C 685
il e — e e e e s | e SEH50
it R-63 T
| 28 MEG
T &7 VERTICAL S1Z¢
R-S6
1.5 MEG
VERTICALHOLD
R—~59
500K

VERTICAL LINEARITY| {
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION
a q q .
EMERSON and DUMONT Alignment Information, Continued
UHF—VHF MODELS | VHF MODELS
|
. AT OIS, ._().% ———r—1— —————
" 7o sPzaKi R(S) 23" CONSOLE sP-1 VHF TUNER UHF TUNER nﬁ?ﬁvl VHF TUNER ".'J;U?‘I
; AND LOE-BOY l I
MODELS
. ' VAB6GKS neawe | | v-176AF4A unrosc | VABEGKS nraur |
’ ! -1 V- ISGCGSAoscnmxml X-21N82A V.V V-16 6CGBA 0SC -mxul
{ | XTALMIXER 3 AL I o0
! | SJ i | “ r 45.0MC 1
! | To 1-2 — N 2 —— . TOIFINR
| ) SEC (-1
Voo ﬁ
TO POINTS -
X x_ON RE- NOTE: U,Y; Pz“_m = GROUNDED
MOTE CONTROL PROPER PHASING l_ B T oM Alp LIGHT ON BOARD
(REMOTE MODELS OMLY) :J‘FUSS:E;EKERS 19" SETS
- ONLY)
OBSERVED. (CLOSED IN
™ SP-2 UHF POSITION
== ONLY)
PICTURE TUBE
SPEAKER
WIRING o D= R e
23" COMB.  71-2 - 1;:‘0 ::EMF;ED 0 R SITUNER 8¢+
o
v-8 (CRT) MODELS SEC, AMPLIFIER ov-a P
REFER TO // §—————————————— P TO V-4, PIN4(HEATERS) » (neafers)
PARTS _/ SPEAKER WIRING, 1o c-28
- ] ——»
—N > 23" TABLE MODELS Lisa 10 C-28(TUNER AGE Jagas
17" PORTABLES & $P-1 USEQ ON 197
19* PORTABLES LESS SETS ONLY v-19
Wt O LISTENING AT TACHMENT e V"ﬂgﬁm
CENTERING :
ASSEMBLY T l 5
ION TRAP
NOT USED TO T-2
4 SEC RED 7
2 T-10 =4 RED-YEL o
; SPEAFER WIRING, o v-18 iR
ov 19"PORTABLE STYLE A4 5U4GB cHoKe
—— MODELS EQUIPPED pLacx cow voLr =S D0 S
vELLOW WITH LISTENING L RECTIFIER
30V IMAX.BRT) ATTACHMENT JACK. A=son . +240V SUPPLY
120V (MIN.BRT ) o 4‘5‘9 w:;ntsblfus( 260V
I {2y
- C—6 68 c-69
Y2EYC z BOMF (S:DMF 40 MF
HIGH VOLTAGE CAGE -] - YELLOW e}
i T-7 == T BLACK YELLOW = 300v = 300v T 300V
jIfe Han vour (LI,
’;IC;‘FLIE_' rrusu;xs LINK
No 26 W1
SW-1
ON-OFF GREEN
ﬂ SWITCH
- -3
6CUS
R-B6 _L__‘A’__4
Bagsos | ¢ COMPONENTS USED ON 23 INCH 470K <
i (197 SETS MODELS ONLY. NOT JSED ON Vs ———— s e e e
1 _L CERAMIC OR MICA CAPACITORS. PORTABLE  gpa4,6DE40R V-6 -10
5 ODELS v
Caioj T CAPACITY IN MICRO- MICROFARA DS, { = 6cas | 6as8 scoronerar
i L TUBULAR CAPACITORS, CAPACI Y Soov RN Y, LA
|. "IN MICROFARADS. 047 T
= RESISTORS IN OHMS (Kx41000 GHM3) P-1
| %8 AND 1/2 WATT, UNLESS NOTED. von L-n
e ARROWS AT CONTROLS INDICATE s-1 COEEITEETE
CLOCKWISE ROTATION.
3 T INDICATES TOP CORE,B INDICATES a
BOTTOM CORE IN DOUBLE TUNED SAFETY INTERLOCK
TRANSFORMERS.
ALL CERAMICS 500V, ALL TUBULARS

400V UNLESS NOTED. . =
5 c- g
v <
15 VOLTS AC
g L
socps ¥ 70 HEATERS ON TUNER

H E A T E R S

R-9
220
TQ T-10 CLOCK TIMER
tpRiMARY) # 471324
l .
NOTE:
wotor CO. —

IN "ON"POSITION

SWITCH IS DISEN-

GAGED FROM TIMER

MOTOR AND STAYS

PERMANENTLY CLOSED.
4

TIMER
SWITCH

| wen 9

G C H A S S I S L_:\J[ i 115-VOLTS ::I‘ Vi
120587A,588B,589C o e
120591 A, 5928, 593A  § | AT itteuei bute W hovers Tiom avp T-50
1206500,651D ’6560 TIMER ASSEMB USED - - -
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

EMERSON and DUMONT Service Material, Continued

FIELD MODIFICATION NOTE

All chassis described in this Service Note (except those
listed below) are equipped with an I-F input coil (L.-3)
which has been designed to allow for addition of an adje-
cent channel sound trap without removing the chassis Jrom
the cabinet. This input coil, which is housed in a two-piece
shield can with removable top, has been wound around a
coil form which extends beyond the windings sufficiently
to allow the adjacent channel saund trap to be cemented

in place around it, after which a tuning slug is inserted
into the open end of the coil form and tuned for minimum
adjacent channel sound interference, and the removable
metal shield can top is replaced, Parts necessary for this

modification may be ordered from Emerson distributors in
areas where the need for this modification may exist.

Chassis 120587-A, 120588-B, 120591-A and 120650-C re-
leased prior to those marked & (or higher) do not utilize
the two-piece shield can or extended coil form to allow for
this modification. Should it become necessary to perform
this modification in one of these earlier released chassis,
it will first be necessary 1o remove the I-F input coil and
the metal shield can which surrounds it, replacing them
with coil #720419 and two-piece shield can part numbers
414178 and 414180, If this is done, it will also be neces-
sary to odjust L.-3 after installation, as outlined in the
alignment procedure,

PIN 7 R-72 v-14
CRT 5

ELem
=5 dppae
LR-63+ -
| R-38
O O | LOCAL-DIST.
g
g R-7{
HOR HOLD
TUBNER o" -9‘
TUNER
W ——O
» _PIN Y
CRT
1
TUNER ('_ j.. o
F g e |
'NPUT 1
{:.._#L 47, DR
ETCHED PRINTED CIRCUIT BOARD, TOP VIEW \
N e
SYM.| TUBE TYPE PINT1 [PIN2 |PIN3 |[PIN4 |[PINS | PING [PIN7 |PINB |PINO
V-1 6AU6 1.2 0 o A *540 [¥540 220 - —
V-2 6DT6 3.4 390 [+ 1 *o20k [¥3.3k | se0k - -
V-3 6cus 140K | 1.2 M A 5] NC. [$470 [Te30 — =
va 6GM6 68K | &7 ) 1 |w540 [¥540 ) = =
V-5 EGM6 69K 47. A [o] ¥7.5K (%540 [+] - —
[ v-e 6AS8 %540 0 180 N ) 47K ) ) 22K
500K T0|5.9M T
| v-7|  eawea ) A R SR B 41380 | a7k [fiz.2k [task
v-8 | 19xPa OR 23cPa A 22K 35M [0To3AM — — |'9gKT0N o -
V-9 68UB * 68 |[T10.2K | 300K ) A 46K | 200K | 75K | 3.2m
v-10 | 6CG7 OR 6FQ7 * 50K| 100K 1.2K 0 FEREXLT Im 2K | o
v-11 | 6DQ68 OR 6GW6 T.P. o T.P. FrKkT015d 680K | T.P. A 07030 —
V12 | 163-6T OR1K3 INFINITE
V-13 | 6DA4 OR 6DE4 ORGCQ4 | N.C.| NC. |T380k]| NcC T8 N.C. " ) —
v-4|  eEMS t220 | TP NCo | o |3’ 270 | we. [Fao
V-i5 6GKS o [ rew ) K *1.5K] o ) — —
v-16 6CGBA 4 7K|[%5.3K ) ) A |[*1.ax %280 0 210K
v-18 5u4 NC.| 40K N.C. 20 NC.| 20 NC. | 40K | —

NOTES: ALL RESISTANCE READINGS ARE IN OHMS, UNL ESS OTHERWISE SPECIFIED.
“K'" DENOTES KILOHMS: ‘M’ DENOTES MEGOHMS.
N.C. - DENOTES NO CONNECTION AT TERMINAL INDICATED.
T.P. - DENOTES TERMINAL INDICATED USED AS TIE POST.
* — MEASUREMENTS TAKEN WITH COMMON LEAD OF METER CONNECTED TO PIN ! OF V-3 (6CUS),
1 — MEASUREMENTS TAKEN WITH COMMON LEAD OF METER CONNECTED TO JUNCTION OF L-15
AND R-85 (B-PLUS 255 V).
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MODELS

GENERAL @3 ELECTRIC

CBM602XVY Chassis MX (Chassis MXT is similar in most respects)
CFM602XVY

o v
CAM6O6XVY ﬂ z
CFM606XVY " VER’ OLD CO BRIGH

M608XGL as27mc
M608XGN X
M608XVY 2@ @ ¥
R608XGL

#6DQ6
in some

receivers
L255
WIDTH

vi2
64ax3

DAMPER

= L3O}

Quap CoIL
RE0BXVY ) Afumgzmﬁw
5401 N ! 6AL{I $

M609 XGL (el ]

v3
M609XGN \—‘ﬁ
M609XVY
M614XCL S S

2ND Yl—IFS%’LI\TE
M614XWD

MAKE YOKE ADJUSTMENT
M615XCL WITH SPRING IN THIS

M616XCL AFTER ADMSTHENTAX L1se
M616XVY SECURE YOKE -
M616XWD
M617XCL
M617XVY
M617XWD
M684XCL YOKE CLAMP
M684XVY i
M684XWD o 9 v |- ===

x:ggﬁst = \ S HISIRECTIRIERS 19" MX CHASSIS COMPONENT & ADJUSTMENT LOCATIONS
M685XWD NITEN
M720XEB ,\,‘.
M720XMD 220215 ¥ Jum

Fa01 | € 30 ROTATE RINGS L255
M720X0A e noTaTE A e
YOKE
M720XWD R305 AUDIO DET/AME PICTURE @
-,

1 v7 TI51
M721XEB - NP W e
M721X0A 1ST 8]2NDIF|
M721XWD st
M730XMD D R ST
M730XWD RITS eXUGG:T‘ b —— auDi0 TAxE oFF
M731 XMD BRIGHT a.omC AM|§ _ 4.5 MC TRAP
M731XWD RI69 w
M732XMD o) || PR Ll N
M732X0A Zggi st~ ] —

- po2 VERT 0SC
KEYER-CLIPPER- — =~ —{ AUDIO QUTPUT
M732XWD NERZCUiERE A

M733XMD 7T
M733XO0A J L

La&a0) VEURTY sgfn — BOARD

6CG7
(" e 7 AR |
M733XWD Pan £ v %
M734XMD o m) o o o
M734XMP mrcfafocx \ :Ezlgl:T vees ng
M734XWD At D L) aBC QErEAT o
R734XMD S - {SOME MGDELS)
R734XMP
R734XWD
Additional models listed on page 30. Other service material pages 30 through 36.

Ti54
B V6 —a ) |45MC | AUDIO TAKE-OFF
T ons | "45Mc TRaP
POSITION 2 - |
M615XWD ) 6Ewe
3RD I-F | _ | Tis3 L153
11, vio
DET
2

V5
safn T30 VERT 05¢
KEYER-CLIPPER-~ = — — =] AUOIO OUTPUT amP

- 120!
r N iz 6DN7
| ou™

(]
R204
HEIGHT

|
|
S5l
roweR } [e o] d @ ABC DEFEAT
|

AcC R208 RI77
INTERLOCK VLEA;‘T AGC
1

#6DQ6
in some
receivers

-

éo
rc_Z
[=]
53
o
[=]
>
nn
(=]

|
|
1
<

=3

il

HV
RECTIFIER

°
Q
b3
m
E

23" MX CHASSIS COMPONENT & ADJUSTMENT LOCATIONS
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M735XMD
M735XMP
M735XWD
M738XCL
M738XMD
M738XWD
M739XCL
M739XMD
M739XWD
M742XMD
M742XMP
M742XWD
M743XMD
M743XMP
M743XWD
M758XMD
M758XMP
M758XWD
M759XMD
M759XMP
M759XWD
M760XMD
M760X0A
M760XWD
M761XMD
M761X0A
M761XWD
M762XMD
M762XMP
M762XWD
R762XMD
R762XMP
R762XWD
M763XMD
M763XMP
M763XWD
M766 XMD
M766XMP
M766XWD
M767 XMD
M767 XMP
M767 XWD
M770XMD
M770XMP
M770XWD
M771XMD
M771XMP
M771XWD
M786XMP
M786XWD
M787 XMP
M787XWD
M788XCL
M788XMD
M788XWD
M789XCL
M789XMD
M789XWD

GENERAL ELECTRIC Chassis MX Schematic Diagram
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V3A Tisi
172 6ARII 41.25MC .

ISTI-F
E %_-clsl
uss@ 68
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172 6 AR I
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SET FOR NORMAL OPERATIONS

WITH LINE VOLTAGE MAINTAINED AT 120 VAC
MEASUREMENTS SHOWN MAY DEVIATE *10%

VOLTAGES SHOWN MADE WITH THE

SELECTOR KNOB SWITCHED TO A CHANNEL
WITH NO SIGNAL AND THE ANTENNA TERMINALS
SHORTED

~

[

VARIES WITH CONTROL SETTINGS

# PRODUCTION CHANGE (SEE TEXT)
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N
5 M
|
J
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CAPACITORS MORE THAN |-gut
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005 1xv¥
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e
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GENERAL ELECTRIC Chassis MX Schematic Diagram, Continued

V5 A Vi3
\513 VIDEQ DETECTOSRBASSEMBLY P L 173 6AF 11 RONCEERLEE
3RD LF VIDEO aMP leE 2RI
AUDIQ TAKE -QFF 19 CKP4
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1 PERETION AUTOMATIC BRIGHTNESS
Lo _ ] opE : SN WSsELs
*% SCOPE SYNCED AT 1/2 VERT FREQUENCY. OoN 3
%% % SCOPE SYNCED AT 1/2 HORIZ FREQUENCY. I
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R20I T ceo2 R21) ERT OUTPUT
V58 RE% T %9 56K
173 6AF 11 W = =10
CLIPPER
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RasT RED 8 e 2n
WH 10uh
HORIZ
f wEE BOOST {650V Licy
In “T= 40ut
+278Y ‘T [HORIZ BLANKING 4
I7
c2e K »+278V
MX CHASSIS SCHEMATIC CIRCUIT DIAGRAM = =
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GENERAL ELECTRIC Chassis MX, Service Adjustments, Continued

WIDTH

This control, projecting from the rear of the cabinet near
the top, should be rotated to correct improper picture width.
Clockwise rotation decreases width; counterclockwise rota-
tion increases it.

HEIGHT AND VERTICAL LINEARITY

These controls should be adjusted simultaneously to give
proper vertical size consistent with good vertical linearity.
Adjustment should then be made to extend the picture limits
approximately 1/8 inch beyond the top and bottom edges of
the mask.

HORIZONTAL HOLD

1. Remove the cabinet back and supply 120VAC at the inter-
lock.

2. Tune in a weak signal and adjust the receiver for normal
operation.

3. Using a jumper wire, short Test Point VI to chassis.

4. Connect a 1000-ohm resistor between Test Points VIII

PINCUSHION MAGNETS

Two pincushion correction magnets in easily removable
plastic holders are assembled to the top and bottom cf the
flange on a replacement deflection yoke. The magnets cor-
rect pincushioning (bowing of the scanning lines at the top
and bottom of the raster). The pincushion effect may be seen
by reducing the vertical size with R204 so that the top and
bottom of the raster may be seen. Several degrees of correc-
tion are afforded by positioning the magnets as follows:

1. Where maximum correction is needed, mount the magnets
on the front of the yoke flange nearest the picture tube.

2. Where moderate correction is needed, install the magnets
on the rear of the yoke flange.

3. Where no correction is needed, remove the magnets and
holders.

4. The magnets may be used in various combinations where
necessary; for example, one at the top on the rear of the
yoke flange and another on the bottom front of the flange.
Polarity of the magnets is indicated by the red paint bar
at one end of each magnet. Observe the polarity as shown
in the accompanying illustration.

and IX.

5. Adjust the horizontal hold control until the picture just
''floats’’ back and forth across the screen.

6. Remove the resistor and adjust the core of the stabilizer
coil (LL251) inward until the picture again floats across
the screen. Then remove the jumper at Test Point VI.
Repeat the procedure if the picture does not *'lock.'’

PICTURE CENTERING

The picture centering device consists of two rings located
on the yoke assembly. Each ring has tabs with punched holes
through which insulated alignment tools may be inserted to
provide easy rotation. The tabs should be moved toward or
away from each other until the picture is properly centered
on the tube face. )

[_POLARITY PAINT CODE ON MAGNETS |

1y e

S y /
AGC CONTROL L PRE=—— S

Field Adjustment: Tune in the strongest available signal and REAR VIEW FRONT VIEW SIDE VIEW
adjust R177 to the point where overloading is indicated by
‘'tearing’’ of the picture. Then back off the AGC control to
just beyond the point where the overload condition disappears.

PINCUSHION MAGNET POLARITY

PRODUCTION CHANGES

1. Some 19-inch receivers produced after code 217X used 400K-ohm brightness potentiometers instead of the 200K-ohm
units. When the higher value pot {s used, the series resistor R184 is eliminated from the circuit.

2. After code 217MX, in most MX receivers, R314 was eliminated, R302 changed from 27K, 3W, to 68K, 1W, and R301
changed from 270 to 180 ohms. At the same time, the 5000-ppf value for C314 was made standard for 23-inch as well
as for 19-inch receivers.

3. After code 220MX, R185 was standardized and the 2200-ohm value used for 19~inch as well as 23-1inch receivers.

4. Prior to chassis date code 223MX, the 6GES Compactron was used in the horizontal output stage of the MX Chassis;
thereafter, most MX receivers used the 6DQ6 in this application.

5. The capacitor C26]1 was eliminated from most MX receivers after code 224MX and the choke [.256 added.

6. Beginning with code 226MX, the 2-ampere fuse ET10X4! was used in some MX receivers in place of the original 1 1/2-
ampere fuse (F401). ET10X41 is recommended for replacement purposes in all MX recelvers.

7. The blocking capacitor C177 appeared in some MX receivers beginning with chassis code 128MX. The receiver IF board
was changed to Version II in these receivers to accommodate this capacitor, VHF tuners used with these receivers do
not incorporate a blocking ccpacitor in the IF output.

8. After chassis code 228MX, part ET36X634 was used for T154 in place of ET36X603 in some MX receivers. The two
transformers are interchangeable, but require different sound-takeoff cores.

9. The Version II light-dependent resistor appeared in MX receivers with automatic brightness control after code 229MX.
It is interchangeable electrically with the Version I unit but requires the use of a special holder because of smaller
physical dimensions.

10. The resistors R403 and R404 are replaced by the matched 47K-ohm resistors R405 and R406 in any MX receiver using
"high-Bt" tuners. These tuners include ET86X172, ET86X173, ET86X176 and ET86X180. They operate from 278V B+
and require no 135V connection. The R405-~R406 divider circuit should be substituted for the original circuitry whenever
one of these tuners is substituted for another type MX tuner; likewise, the R403—~R404 circuitry should be with any
tuner requiring the 135V connection.
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Al=To R203 (Gray)
A2-To T201 (Blue)

A4=To D on IF Board (Green)
AS5=To 278V & 11 on IF Board (Red)
A6~(Ground)

A7-Test Point VI

A8—~To CRT, Pin 8 (Brown)
A9—(Ground)

Al0-~To R264 on Damper Assembly
Al1~To T201 (Red) & Yoke, Term. 3
A) 2--(Ground)

A]l 3=Test Point VIII

Al14-To CRT, Pin 3

A]5--Test Point IX

(&4)~To R204 Control Arm (Gray)
(B)—To 6.3V on IF Board (Brown)
(©)~To R204 (Green)

(D) ~To 16, IF Board (Yellow)
(E)~To T251, Term. 7 (Green)
(F)~To T251, Term. 8 (Gray)

(*126J388)
11274146

A3~To T201 (Yellow) & C265 (Red/White)

19-INCH MX CHASSIS SWEEP BOARD

GENERAL ELECTRIC Chassis MX

ETCHED CIRCUIT SWEEP BOARDS

b2
R208
R205 cire | 3
ngss l—
©) 4
)
RITT. 1““
‘ 5
w R254
| - D RIBES | ——
‘ N ~ 4 €255 R26I )
- s 252 253 3 6
|
j _2E5 %50 |
X a0 | 7
&? ol
&3 ce63 | g
’P\?;é"—\ o
R25g %7'61 9
N ‘ Em 15 i 10
iz L% a>

7

LOCATIONS BY COORDINATES

(Applicable to both 19-inch and 23-inch versions except where otherwise noted.)

N
[ atelc ol e Fle|n]]y]

23-INCH MX CHASSIS SWEEP BOARD VIEWED FROM THE CONDUCTOR SIDE

RESISTORS CAPACITORS RC NETWORKS WIRE CONNECTIONS
R178-I4 (S prey RC212-D7 (19" @ ~c3
R186-J6 C203-F1 B9 (23"

R201-H2 C204-D5 RC217-F4 —b4
R202-H2 C205-C6 ~H3
R205-H4 C206-A10 R 15
R206-C4 C208-B2 SEERKIC %—16
R207-C5 C251-F6 $G201-D9

R209-B6 C252-F7 ®-B10 (19")
R210-E2 C253-G6 COILS D7 (23")
R211-A4 C254-G5 A1-D1
R215-C10 C255-H6 1.251-G11 A2-Bl
R218-G4 C256-H4 A3-12
R251-F7 C257-G10 A4-F2
R252-E7 C258-E11 TUBES AS-13
R253-G7 C259-38 A6-FS
R254-G6 C263-J8 Vé-D3 A7-H7
R255-F9 C266-17 Ve-H8 Ag-17
R256-18 A3-C8
R258-110 A10-J8
R259-H9 POTENTIOMETERS A11-B8
R260-18 DIODES Al12-F9
R261-I6 R177-J5 A13-F9
R262-I5 R208-J3 Y251A-F8 A14-C10
R263-17 R257-J10 Y251B-E8 A15-H1l
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION
GENERAL ELECTRIC Chassis MX, Service Information, Continued
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC Chassis MX, Service Information, Continued
ETCHED CIRCUIT IF BOARD, MX/MXT

VERSIONII IF B
OARD LOCATIONS BY COORDINATES
(PARTIAL VIEW) . ) .
(See full board view on previous pasg.Locations in parentheses apply to Version Il only.)
I A l B I (¢ RESISTORS CAPACITORS WIRE CONNECTIONS
— R150-B4 C150-A3 A-BS (AS)
I R151-D4 C151-B2 B-B6
R152-Q8 C152-Q8 Cc-D2
_ R153-E5 C153-F5 D-N7
CI51 R154-F1 C154-CS 1-BS (B8)
2 i‘.—\ R155-G5 C155-Q6 2-C6
R156-HS C156-E1 3-A7
- a R157-P6 C158-Dl 4-B7
LI150 LS R158-Q5 C159-G1 5-C7
3 R159-G2 C160-G4 6-D8
= Lis2 PG Cle2-14 7-Dg
— CI150 (oo, R161-12 C163-12 8-E9
R162-L3 C164-L4 9-F6
R163-J4 C165-L2 10-G8
4 RIS0 R164-03 C166-M2 11-19
_ R165-02 C167-M2 12-K9
R166-K7 C168-M2 13-L8
5 Cl77§K- R167-P3 C169-M7 14-M9
|76 R168-J5 C170-05 15-M4
R170-09 C172-N9 16-07
T R3I8 A R171- M9 C173-07 17-08
3 ——AMN—e R172-L9 C175-K7 18-P9
._.‘(.__. c R175-N8 2176-2‘; (CS) 19-82
R176-06 177- 20~
— e c3s K L C301-18 21-P5
4 5 R180-08 C302-18 22-P6
7 A’ A R183-Q7 C303-17 23-P7
u')] R185-D3 C304-F6 24-Q7
- R301-J8 C305-F6 25-Q8
R302-H8 C306-C6
8 R303-B8 C307-B9
R304-G7 C308-D6
— R305-C8 C310-D& COILS &
R3\0 R307-C8 C318-B6
9 R308-D5 C408-F8 TRANSFORMERS
. R310-C9
R312-G9
| A ! B l c R313-Bg TUBES L150-A2
R314-17 L1s1-C2
R3ls-B6 —— L152-C3
VA—K2 L153-M3
V5—N6 L154-M2
TRIANGLE (a1) NUMBERS v6-17 E157-M1
REPRESENT WIRE WRAP TERMINALS FOR VI-E7 ti:g_c‘j}z
CONNECTION OF WIRES FROM POINTS INDICATED L160-P3
Al—Ground Plane RC NETWORK L161-L7
A2—Test Point XI L162-L8
A3-To R309 (Yellow) RC174-N8 L301-D5S
A4-To R309 Control Arm (Green) T151-E2
AS5—Test Point V DIODE T152-H3
A6-To C401D (Gray) T154-L7
A7—-To C401B, C314 & T302 (Red/Black) Y 151-M2 T301-H7
A8~To T302, C314 (Blue)
A9—Test Point X
A10-To 6.3V, Filament {Brown)
Al11-To 278V and R411 (Red)
A12—-To R173 Control Arm (Blue)

A13—To R169
Al14—-Test Point IV; to L163 (Yellow) e e e e e em e e e e e e = = e e —
A15—To Fuse Wire & Sweep Filaments (Brown) |

A16—=To AGC Pot, Control /'rm (Yellow) \ sws[/v SABLE INCEDANCE 2,

Al7—Connection Point, LDR Circuit e R, —

A18—To R169 Control Arm (Green) i Qﬂ - f‘Lq .

A19—To R169 & C401C (Orange/ Black) \ f faks | A

A20—Test Point III B ot WP [T
421—To Damper Pulse Lead Ground Sheath / T
A22—To Damper Pulse Lead ( e R NATING EAMINALS

A23—To Filament Fuse Wire and T401 (Green) RESISTANCE K70

A24-—To Tuner AGC (White)

A25-Test Point II ‘ SWEEP EQUIPMENT TERMINATION

[F INJECTION NETWORK
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GENERAL ELECTRIC Chassis MX

VIDEO IF SYSTEM

1. Set the channel selector to Channel 9, the fine tuning and
volume to minimum positions (fully counterclockwise)
and the contrast control to the clockwise extreme.

2. Short the VHF antenna terminals together and leave them
shorted throughout video alignment.

3. Connect an oscilloscope to Test Point III through a
22,000-ohm resistor (which should not be more than 1-1/2
inches away from Test Point III) and short Test Point II
to chassis.

4. Inject signals from a properly-terminated AM signal gen-
erator or sweep generator, through the network shown, to
the I-F injection point (accessible through hole in the top

AM PRE-PEAKING FREQUENCIES

IS8 000000000000000000000 0 Min. at 41.25MC
L1SO, L1S6. . . .« . v vt i oo v nns Min. at 47.25MC
1SS 6 o0 ooo0o0o0c000000000000 0 Max. at 45.75SMC
N ccoocooo0o0o0o0000000000000 Max. at 42.50MC
1S3, L1S4. . . .. . .. et i it Max. at 44.15SMC
b 0 T3 T Max. at 43.00MC
99187 60 000000000000 000000D0 0 Max. at 45.20MC

47.25MC
41.25M
|-%§° ¢ (TRAP)
(TRAP)
42.5MC 45.75MC
50% + 5% 50% * 5%

45.0MC-100%

apron of the tuner). _ — 103% MIN
— —— — — o,
S. Align the receiver to produce the response curve illus- 112% NOM.
trated. |20°/o MAX.
44.15MC
VIDEO |-F ALIGNMENT CHART
STEP SIGNAL FREQUENCY ADJUST REMARKS
1. 47.25 MC AM Adjust first L156, then L150 for mini- Use maximum scope sensitivity
mum scope deflection. Correct L.156 and smallest possible signal for
core position is one nearest circuit the 47.25 MC AM adjustments.
board which gives minimum indication.
2. 41.25 MC AM Adjust L1565 for minimum. Correct core
position is farthest from circuit board
which gives minimum indication.
3. 44.15 MC AM Adjust first L154, then L.153 for max- Do not retouch these adjustments.
imum scope deflection.
4. | 38—48 MC sweep generator, with L135 (converter plate) for maximum
scope calibrated 3 volts peak to deflection of the 45.75 MC marker.
peak for 2 inch deflection; mark-
ers at 41.25, 42.5, 44.15: 45 &
45.75 MC
S. SAME L151 (1st I-F grid) for maximum de- Symmetry of the nose is important.
flection of the 42.5 MC marker and No portion of the nose should be
proper nose shaping. out of symmetry by more than 3%.
6. SAME T152 (2nd I-F Plate) to place 45.75
MC marker properly on the curve.
7. SAME T151 (1st I-F Plate) to place 42.5 MC Repeat S, 6, and 7 if necessary.
marker properly on the curve.
8. SAME L151 if necessary to shape the nose.

4.5 MC TRAP ALIGNMENT

Connect —10V bias between Test Point II and chassis,
with the positive bias lead to chassis.

Temporarily short Test Point X to Test Point XI. Set
contrast at maximum, volume at minimum.

Connect the detector network illustrated between Test
Point IV and chassis and feed its output to an AC VTVM.
Apply @ 4.5 MC signal through a 47uuf capacitor to Test
Point III and adjust the top core of T154 for minimum
VTVM reading. Two core positions may give minimum
readings; the correct one is the closer to the top of the
coil form.

AUDIO TAKEOFF & INTERSTAGE
TRANSFORMER ALIGNMENT

Prepare receiver for alignment as in Steps 1 and 2 of the
4.5 MC trap alignment procedure.

_Connect an oscilloscope probe to Test Point V and apply
a 4.5 MC AM signal as described in the trap alignment
instructions.

Adjust the top core of T154 and both cores of T30l to
obtain maximum undistorted sine wave on the scope.
Where maximum indications are obtained at more than one
core position, select the position nearest that end of the
coil form in which the core in question is located.

NOTE: The trap adjustment may require retouching after
audio takeoff alignment.

T0 TEST |/

POINT +—| o——f} 4 \ 4 ©
a7 uuf IN64
66K 100K 200 TO VTVM
up
TO CHASSIS
- 4 < . g O

Recewer
DETECTOR NETWORK

AUDIO ALIGNMENT

Use this procedure for on-the-air alignment of the audio
system:

1. Tune in a strong signal and set the volume to a low audi-
ble level.

2. Carefully adjust the L301 (quadrature coil) core for maxi-
mum undistorted, buzz-free output.

3. Adjust the AGC control to obtain distortion on audio
peaks and then carefully tune both cores of T30l (inter-
stage transformer) for maximum clarity of sound. Ad-
vance the AGC bias again and repeat the T301 adjust-
ments to obtain optimum settings.

4. Proceed to T154 and adjust the bottom core only, using
the same procedure as in Step 3.
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GENERAL @3 ELECTRIC

DISASSEMBLY
TO REMOYE THE CABINET REAR

Disconnect all antenna leads from the screw terminals
‘'on the antenna terminal board. Disassemble three
screws and remove the rear of the two piece molded
cabinet.

TO REMOVE THE CHASSIS

Remove cabinet rear. Disassemble three knobs from the
front and two from the underside of the cabinet. Remove
four screws holding the chassis in the cabinet front
(two on each side). The chassis may now be pulled
back from the cabinet front for service without discon-
necting any wires. Complete disassembly can be ac-
complished, if desired, by unsoldering the speaker leads
from the terminal strip on the chassis and removing the
picture tube socket, yoke assembly and anode lead from
the picture tube.

TO REMOVE THE PICTURE TUBE

Safety glasses and gloves should be worn while handl-
ing the picture tube. Completely remove the chassis
from the cabinet front. Lay the cabinet front and pic-
ture tube face down on a thick pad of clean soft cloth
or a thick piece of foam rubber or equivalent so that
the plastic coated faceplate of the picture tube will not
be damaged. The pad should be placed on a clean work
surface so that there is no chance of pointed objects
piercing the pad. Loosen two sling screws at the top
and bottom of the picturs tube until sling falls away
from the tube. The picture tube may now be removed
from the cabinet front.

INSTALLATION

ELECTRICAL ADJUSTMENTS

HEIGHT AND VERTICAL LINEARITY: Adjust R218 and
R208 simultaneously for proper vertical size and linearity.
Picture should extend 1/8-inch beyond top and bottom edges
of mask. Width control L252 should be in extreme counter-
clockwise position.

WIDTH CONTROL: Adjust this control, L252, for largest
picture necessary to fill mask.

HORIZONTAL HOLD:

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 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.)
Adjust HORIZONTAL HOLD potentiometer, R258, until
picture just ‘‘floats’’ back and forth across the screen.

Leave R258 set in this position.

6. Remove the 1000 ohm resistor from Test Point VIII and
Test Point IX. Adjust 1.251 (stabilizer coil) so that the
picture again just ‘‘floats’’ across the screen, turning
the core toward the printed board. Leave L.251 set in
this position.

7. Remove the chassis jumper from Test Point VI. Repeat
adjustments if the picture does not ‘'lock'’.

w

PICTURE TUBE ADJUSTMENTS

PICTURE TILT: To correct picture tilt, loosen the YOKE
CLAMP by sliding the eye of the spring over the bend in
the clamp. Adjust the yoke to correct the tilt. Secure the
yoke by sliding the eye of the spring back over the bend in
in the clamp. See Index and LX chassis for a detailed
description of the yoke clamp.

PICTURE CENTERING: Rotate the two centering rings
located at the rear of the yoke assembly until picture is
properly centered.

(Material on pages 37 through 44)

QX MODELS

M500XBG M502XBN
M500XRD MS502XEB
M500XTS M502XVY
M501XBG MS503XBN
M501XRD M503XEB
M501XTS M503XVY

&k‘: P
TO FOIL S C
ON CAB. Ti
REAR

TO MONOPOLE
ANTENNA

3000
LINE TO C=COPPER WIRE
VHF ANT. S=SILVER WIRE
INPUT

MONOPOLE BALUN CIRCUIT BOARD
VIEWED FROM CONDUCTOR SIDE

PINCUSHION MAGNETS

Four pincushion correction magnets, in easily re-
movable plastic holders, are assembled on the rear of
the deflection yoke flange. The magnets correct bowing of
the top, bottom and sides of the raster. The colored dot on
each magnet indicates its polarity and the magneta must be
mounted in the polarity shown in the illustration.

POLARITY PAINT CODE
ON MAGNETS

REAR VIEW SIDE VIEW
PINCUSHION MAGNET POLARITY
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GENERAL ELECTRIC Chassis QX, Service Information, Continued

e
A@sALII ~JC~O;1L

COMPONENT LOCATIONS BY COORDINATES

T
A I B l C | D I E | F l G I H | I I J
I-F BOARD COMPONENT LOCATIONS AS VIEWED FROM CONDUCTOR SIDE

CAPACITORS RESISTORS
C151-D15 R151-Dl4
C152-Bl1S R152-B13
C153-Cl4 R153-C13
Cl154-Al2 R154-El4
C155-E14 R155-C7
C156-D13 R156-E10
C157-E13 R159-D10
C158-E10 R160-C9
C159-C10 R161-D5
C160-E9 R162-A6
C161-D4 R163-F2
Cl162-B3 R164-F4
C163-A7 R166-16
C164-C2 R168-12
C165-B2 R169-G2
C166-D3 R170-G1
C167-HS R174-D8
C168-15 R175-E7
C169-12 R176-D6
C170-D8 R177-G4
C171-D5 R178-E6
C201-37 R181-H5
C301-16 R182-16
C302-H8 RI83-ES
C303-F8 R184-F9
C304-H9 R201-18
C305-G9 R203-17
C306-G12 R301-H9
C307-312 R302-18
C308-113 R303-F9
C309-114 R304-G11
C310-111 R305-115
C311-110 R306-J13
C313-H16 R307-115
C409-G13 R309-19
C410-G13 R311-G15
C411-B4 R313-F15
C412-B10
C413-Bl2 WIRE CONNECTIONS

COILS & TR'NSF'M'RS ®-p7
L150-B16 @ -D15
L151-Cl4 -D16
L152-C15 -E6
L153-C3 _Fl4
L154-B3 Gl
L155-C2 (©RY
L156-E2
L157-El Al-As
L158-F4 A2-A9
L159-14 A3-B10

A4-E7
L160-H2 A5-El5
L161-C7 AG-E6
L301A-G10 A7-Gl5
L301B-G10 A8-H4
L302-111 A9-H1S
Al0-115
T151-E12 All-116
T152-B9 A12-13
T154-14 A13-111
Al4-715
TEST POINTS
TUBES
11-C8
I11-F6 V3-C13
IV-G3 V4-BS
X-112 V5-G6
XII-J14 V6-H12
DIODE R/C NETWORK
Y151-D2 RC172-H6
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GENERAL ELECTRIC Chassis QX, Service Information, Continued

kal

ET60X62 =
RIT9  R208  R2I8 }1”./
®©@ ® @ U

AGC  VERT.LIN. HEIGHT

TOROID
YOKE

E
MAG

CENTERING
RINGS

T42X 39
AGNET

L251
HOR STAB.

WIDTH

CONTROL
725!
€263, T\ _L403
4 \
[\ F-20
2
\ £
o] -~ l/{ﬁ ©
| 1y
A ey
o) | [ | o
(o]t erock L e
ETE0X94 L
TUBE AND ADJUSTMENT LOCATIONS
FOCUS: The proper focus potential for the tube was chosen 1. To the grounded wirewrap terminal at the right edge of
at the time the set was manufactured. If it becomes nec- the I-F board adjacent to T152.
essary to install a new picture tube or change the focus 2, To the +135 volt wirewrap terminal at the right edge of

potential, any one of four potentials may be chosen for
best focus. Connection points for two focus potentials are
located on the sweep (small) printed board. The orange lead
from R179 on the picture tube socket may be connected for 4.
best focus as follows:

the I-F board directly above {1).
To the +265 volt wirewrap terminal at Test Point XI.

To the B+ boost center terminal on Vertical Linearity
pot. R208.

— INTERCONNECTING WIRES TRIANGLE (A7) NUMBERS
DENOTE WIREWRAP TERMINALS ON BOARD FOR
C|RCLED@LETTERS CONNECTION OF WIRES FROM OTHER COMPONENTS
IRNETPSEBSOEANRTD|NTERC0NNECT|NG WIRES SOLDERED A |. ORANGE TO PICTURE TUBE SOCKET, PIN 2.
4135V FOCUS POTENTIAL
(® GREEN OF SHIELDED CABLE FROM Al ON A 2. SHIELD OF GREEN SHIELDED CABLE FROM A9
SWEEP BOARD ON SWEEP BOARD; ALSO GROUND FOCUS
WHITE OF SHIELDED CABLE TO TUNER I-F POTENTIAL
OUTPUT A 3.BROWN TO PICTURE TUBE SOCKET, PIN 8
(© SHIELD OF A 4 WHITE TO TUNER AGC TERMINAL
YELLOW TO AGC CONTROL, RI79 A 5. RED TO +265V ON ET86XI137 TUNER:
© e RED TO HORIZ, HOLD, R258
® BROWN TO A5 ON SWEEP BOARD A 6. ORANGE/GREEN TO C405Ca
® GREEN TO BRITENESS, RI7I A 7.BLUE TO T302
. =5 /\| @l SUEER DOARD A 8. YELLOW TO CONTRAST, RI67
© sLue A 9. GREEN OF SHIELDED CABLE FROM VOLUME, R308
AI0.RED TO T302; RED/BLUE TO C405B®: R307
All.TO R402 (R403)
AI2.BLUE TO CONTRAST, RI67
ROMAN IV NUMERALS A 3. YELLOW OF SHIELDED CABLE FROM VOLUME, R308
EPRESENT TEST POlNTS A4 SHIELD OF GREEN 8 YELLOW SHIELDED CABLE

w
©
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GENERAL ELECTRIC Chassis QX, Alignment Information, Continued

RECEIVER

VIDEO |-F SYSTEM
AM PRE-PEAKING & TRAP FREQUENCIES

ALIGNMENT

. 47.25 MC Max. 42.5 MC

4| 25M
2-5%

..... Max. 45.75MC
. Max.42.50 MC

T152 .

L153, L.154 .Max. 44.15 MC

42.5MC
50% 5%

.Max. 45.75 MC

45.75MC

GENERAL: Allow

receiver and test equipment at least 20

45 % +5%

minutes warm-up. Power the receiver from an isolation °
transformer. — -\ 45.0MC 100 %
1. Turn volume control to minimum ond contrast control > o — —_— °
fully clockwise. Set channel selector to Channel 9. Use K-12102€0 ) °/o NOM.
a channel not equipped with astrip if set has a VHF-UHF 44 . I15MC 125% MAX.
Tuner. Short antenna terminals together, 105% MIN.

Connect oscilloscope to Test Point III thru 22,0002 re-
sistor not more than 2.5 inches away from Test Point IIL
Connect —3.5V bias between Test Point II and chassis.

. Inject signals from a properly terminated AM signal gen-

erator or sweep generator, through the I-F INJECTION
NETWORK shown, to the I-F injection point. This point
is accessible through a hole in the tuner top deck at

the base of the Oscillator V2.

4. Align the receiver to produce the response curve illus-

trated.

5. Position all cores at ends of coils away from circuit

board except as noted below.

I-F INJECTION NETWORK

I-F RESPONSE CURVE

TO TEST
POINT‘——'
v

TO AC
VIVM

L 200
Uy

6 : T0 GHAsSIS

= RECEIVER

DETECTOR NETWORK

VIDEO |-F ALIGNMENT CHART

38-—-48 MC sweep genera-

STEP SIGNAL ADJUST REMARKS
FREQUENCY
1 47.25 MC AM Adjust LL150 for minimum scope de- Use maximum scope sensitivity and small-
flection est possible signal for the 47.25 MC AM
adjustments.
2 44.15 MC AM Adjust first L154, then L153 for Position 1.154 core at end of coil nearer
maximum scope deflection circuit board.
Do not retouch these adjustments.
3 L135 (converter plate) for maximum
deflection of the 45.75 MC marker
4 L.151 (lst I-F grid) for maximum de- | Symmetry of the nose is important. No por-

flection of the 42.5 MC marker and
proper nose shaping

tion of the nose should be out of symmetry
by more than 3%

5 tor, with scope calibrated
3 volts peak to peak for 2
inch deflection; markers

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

6 at 41.25, 42.5, 44.15, 45.0
MC & 45.75 MC

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

Repeat 5, 6, and 7 if necessary.

7 L151 if necessary to shape the nose

4.5 MC TRAP ALIGNMENT

Connect a ~15V bias to Test Point II, with the positive
bias lead grounded to chassis.

.05pf capacitor between Test Point X and chassis.

Turn contrast control to maximum, volume to minimum.
Connect the DETECTOR NETWORK shown to Test
Point IV and feed its output to an AC VTVM.

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

Adjust the top core of T154 for minimum reading on Test
Point IV. Two core positions will give an apparent
minimum indication, the correct one is nearer the top
end of the coil form,

NOTE: Retouching of the trap adjustment may be necessary
after alignment of the audio takeoff.

2.

AUDIO ALIGNMENT WITH ON-THE-AIR SIGNALS
1-

Tune in a strong local signal and set receiver volume to
a low audible level.

Adjust 1.302 for maximum undistorted, buzz-free audio
output. Start with the core at the outermost position away
from the printed board and tune for the second ‘'peak’’
encountered on the way into the coil form.

Connect a variable bias supply (3 to 15V) to the AGC

test point with the positive lead to the chassis. Adjust
bias until audio signal distorts on peaks slightly, then
adjust core of L301 to curb distortion. Repeat this pro-
cedure several times at increased bias levels until maxi-
mum clarity of audio is obtained.

Adjust the bottom core of T154, repeating the bias ad-
vances in step 3, to achieve the optimum setting for
noise-free performance at low signal levels.

AGC CONTROL

Field Adjustment: Tune the strongest available signal into
smear and adjust R179 to the point where overloading is
indicated by ‘‘tearing’’ of the picture. Then back off the
AGC control to just beyond the point where the overload
condition disappears.

Instrument Adjustment:

1.

Tune in a broadcast signal, preferably a monoscope
signal that is monitored to assure that the percentage of
sync does not exceed 25 percent.

Connect an oscilloscope to Test Point IV. Synchronize
the scope at a vertical rate and observe at least two ver-
tical sync pulses.

Adjust the fine tuning for maximum scope gain and the
AGC control to the point where the sync pulses begin to
compress. Then back off the AGC control slightly from
this point.
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GE Chassis QX

COMPONENT LOCATIONS

*

P-1264438
P-1260471

CAPACITORS RESISTORS (Cont'd)
C202-A11 R257-F9
C204-F2 R260-F11
C205-F5 R261-D12
C206-B6 R262-D11

R263-F11
€207-G4 R264-F12
C209-B3 R265-H7
Cc251-C12 R268-K4
C1252-B11 R269-J7
C253-B11
C254-G11 WIRE CONNECTIONS
C255-C7
C256-A9 -Dé
C257-G8 -E7
C258-E9 ©-Es
C259-E12 -F10
C260-E12 -Gl
C261-17 ®-Go
C262-15 ©-18
C264-13 & 12
C265-J3 J11
C266-K8 -18
C407-15 K6
C408-G3

A1-Bl12

RESISTORS A2-B8

A3-C2

A4-C8
R180-16 A5-DS
R202-A12 A6-E2
F204-A7 A7-F2
F20S-E2 A8-G6
F207-E5S A9-J6

410-38
F209-A6 A11-K4
R210-HS
R211-G6
R22-GS TUBES
H213-A4 v7-D2

Vv8-D8
R214-BS Vo-H8
R215-C4 vi1-12
R216-C6
B2l SPARK GAP
R251-C11

SG201-H6
R252-B10
R253-Cl11
R254-B9 S50
R255-E8 L251-F7
R256-G10 L253-J5

INTERCONNECTING WIRES

TRIANGLE ( A2) NUMBERS

DENOTE WIREWRAP TERMINALS ON BOARD FOR
CONNECTION OF WIRES FROM OTHER COMPONENTS

.© ON I-F BOARD

.FILAMENT TERMINAL ON TUNER

.BLUE TO T20I

.BROWN TO PICTURE TUBE SOCKET, PINI
() ON I-F BOARD

_YELLOW TO C405D-

.GREEN TO VERT. HOLD, R206

.A2 ON |-F BOARD; BLACK TO HEIGHT, R218

QU O®NOLDLUWN -~

TO T251, TERMINAL |
1. & ON I-F BOARD

Ll dddd ddddd

.RED/GREEN TO PICTURE TUBE SOCKET, PIN 3

.RED/WHITE TO HORIZ. SIZE, L252, RED/WHITE

AlBlCIDIElFIGIHIIIJIK
SWEEP BOARD COMPONENT LOCATIONS AS VIEWED FROM CONDUCTOR SIDE

mRCLEDCDLjTTERS

REPRESENT INTERCONNECTING WIRES SOLDERED
INTO BOARD

BLUE TO VERT. LIN,, R208

GREEN TO C208 ON TERMINAL STRIP
YELLOW TO C208 ON TERMINAL STRIP
GRAY TO HORIZ. HOLD, R258

YELLOW TO HEIGHT, R218

BROWN TO L40!, R40I
ORANGE / BLACK TO BRITENESS CONTROL, Ri7I
WHITE TO L254 ON T25], TERMINAL 2
BLACK TO T25I, TERMINAL 5
RED/BLUE TO AGC CONTROL, RI79
RED/ BLACK TO VERT. LIN., R208

P00 E®E

ROMAN VT NUMERALS
REPRESENT TEST POINTS

0]

T
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— GENERAL ELECTRIC Chassis QX Schematic Diagram

TERM.|

TOT20M{YEL) = e —— — —— 3

|
TEST T @ | Listd | . = — —— — — T151

b poi T : g‘o%l';w' —TTET |/2V| I3A?ill

] - a7 800 \ 2ND I-F

260V

| cis7 ) 268 [2

| 1-J I 2o [ 22N\ 43V

] INVECTION | < | o \'q

| | {

! I

,
L cise

: : =S
R403 ! |
ca03a T0 T25) |

TERM & L 1T _T_- v
5588 +135v
= RIS
BELOW CODE 226 QX s 1 @ GooK
FIL. +265V +135v  PONT gipasl e
To2s Baens7 ey oo 5M
TERM | *
T T o T T T T T L ciro
TO T20HYEL) ! 470 gb K|
U/
MONOQPOLF
ANTENNA FHH

|vier ant R IM

VHF TUNER
s €270 ant iNPUT
| c3
RO T E“
L _rew ] ( ifl
TO VHF =
ANTENNA NPUT o
TERMINAL BOARD ES&’S‘&"TG
10 T251 L
TERM 6 T0 R403 VEA TRIM 4301
172 12401 FOR 150
AUDIO DET R305 V6B TG
FROM CODE 226 QX V58 470K €307 17212AL 4 EE‘FE‘
i — TEST . AUDIO OUTPUT
DEFLECTION YOKE 800 ot KO -
80 H 7 3 620]‘;
225V [C34
ON-SIGNAL VOLTAGES, wuggRS _ 30 gov 2290 |
WITHOUT LETTER “y*, P =
8 WAVE SHAPES SHOWN ~-0.0%v s
TAKEN WITH A NOISE-FREE 1
SIGNAL PRODUCING- 2.5 TO |0V H
23,5 vOLTS AGC AT VWF TUNER il I S ' L)
FINE TUNING CONTROL ADJUSTED L 2R 3
FOR MAXIMUM AGC 500077 B L i ] JI
ALL OTHER CONTROLS ARE = s -
ADJUSTED FOR NORMAL c306 ] R309 # R31I =
OPERATION 5000 647 0k Froasa) 330 3040
X % SCOPE SYNCED AT 1/2 A4 I 1Ouf
VERT FREQUENCY = = = = = 25V =
%X SCOPE SYNCED AT 1/2
HORIZ FREQUENCY HHX
| ALL VOLTAGE MEASUREMENTS 10 7154 WIRE COLOR CODE UNLESS OTHERWISE NOTED ' .
MADE WITH A VACUUM TUBE AUDIO TAKE-OFF {USED IN MOST INSTANCES) K=1000 M=1.000,000 1y
VOLTMETER INRESPECT TO BROWN —————— FILAMENT CAPACITORS MORE THAN I=uut )
ng‘?gagﬂgg”“;b‘y‘N“ogaﬁ'“ REQ —————— HIGH B+ CAPACITORS LESS THAN I*ut
ML) Eﬁﬁ”ﬁme 'é+ aoosr RESISTORS ARE 172 wATT
2 WITH LINE VOLTAGE MAINTAINED —_—
ATI20VAC MEASUREMENTS
SHOWN MAY DEVIATE ¥ 10%
3 VOLTAGES SHOWN wiTW "v*
MADE WITH THE SELECTOR
KNOB SWITCHED TO A CHANNEL #*,
WITH NO SIGNAL AND THE 120~ +265v
ANTENNA TERMINALS SHORTED T 120~ gegg—usm WITH TUNER
@ VARIES WITH CONTROL 22v ¥ e asxi38
SETTINGS § > .oV r +135v
% BRIGHTNESS CONTROL MAX CCW + 547
#INDICATES PRODUCTION CHANGE C8 401 €402
CIRCUIT 150t
BREAKER 165v
TO PLATE CAP sy X
>
TO PIN 7 OF vio - F o rrzeoy
R403_ysep WITH TUNER
TO L254 Vo faod caor L %%oa L L “°° EveeX
5 22 /= = ]
TO WIDTH TO YOKE oW B30 ey ——T>+|35v
COIL TERM.1 T
ES
NO TO PIN6 v9 Vil v7 V6
CONNECTION VI2 17GE5 178%3 ISFY7 124011
12
L40! L402
TO WIDTH é TO CHASSIS
COIL & GROUND
YOKE TERM.6 7% S0
% N
% R308 l
TO PIN 2
OF VIO
TO R266
HORIZONTAL OUTPUT oo
TRANSFORMER T251 ol
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GENERAL ELECTRIC Chassis QX Schematic Diagram, Continued

e EST
V5 A POINT
s LIS | Li56 L158 113 15 AFII v ,
lLis3  usa 8BMC | a4mc 120uh VIDEO AMP TI54 3 64 ) @6
m ll] DN V58
c168 N i viz
B 22 . | 16AT P4
= i I ! picTURE TUBE
S 35v [
| 62 5V e 3] 4
|
_:'@O_ RI67 S g 11% O oV RI73
5k
CONTFAST ci89 L1680 56 201 ICA
33000
» SPARK GAP
400\/ R
S FOCUS
= T
= EAANCVA
RI70 R270 *
RI66 47K 4700
6000
b 0w ==
R165 + + +
* % A 22K, 2N 135V 265vV650V
l T geoscle R BOOST
RITS RI77 Bov T v amo»«m[ss
820K 4
g 6B BSSN +265V
= * %
—/?:K 41— * % 170V
1L5M SN
RI78
68K 1300V
1 150K MR 2%
4 Y _i 1
50V
+265V V7 V78 ] erv
R18I 12 \5FY7 172 15FY7
22K VERT €SC D 214\ VERTOUTPUT ;
v5¢C 68K 56K
17315 AF ) R202 §203 r204 ca
pRGHT2 CLIPPER 68K 3300 150K L
thy KV o [——m— — — ——— b
L c202
ceo0l T |
o0 SO0 3 i
i L2018 |
R203 3a |
27K |
[ c204 |
R2G! 800 i
& 2l 2548 |
b == 2
]
+265V |
8 |
il xx # |
WH |
!
2y —  — |\ ' =-=—)7 00000000/ =TT — —
vV8A S ) ¥ BOOST G50V
1/3 8BIO 253
HOR PHASE OET P 1000 v
I - +265v
Rw ogv czsal *%
SGOK .
0 ~ 820 I
5 5v L f
230V
X H %
VIO
1K3
45v HV RECT R267
2200
LS 7 X 15KV
v8cC 2
R260¢ |/3 BBIO
;OE\?N‘T 3K HORIZ MV
pay & E° R266
4 3.9
90— =
e Vil c264
Ou ; 160 L
6 i7ax3 T e
DAMPER R268
R254 47K _|L L T0 vaB
56K Shngdhl
==C255 3 L2852 =
005 £ 3
2 WIDTH d #*
A S : m ConTROL 265V a6
360y g r=oy
B! v ¥
= cre2 —¢ Lcees | 7 7
800 T F.018 | (266 .43
= KV e
7 == -
- —» +265V
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PRODUCTION CHANGE CHART

GENERAL ELECTRIC Chassis QX Production Changes, Continued

SYMBOL
ORIGINAL STARTING W/
CHANGE OR CHANGE REMARKS
COMPONENT COMPONENT CHASSIS CODE
1. R163 3900 ohm 3300 ohm 223 QX
2 Cl162 820 pnf. 1000ppf. 224 QX
) ET22X82 ET22X117
Cl70 .22pf. .01pf. 225 QX
3. ET25X4l ET22X22 See Note 1
R176 2.2 megq. 1.5 meg.
L201 & L.253 Receivers coded 225 QX & below
4. Deflection ET76X35 ET76X36 Yoke is wired as shown on Page 226 QX
Yoke C71
5 L161 Choke No longer used 227 QX
) ET36X420
6 C403 1000ppf., See Note 2. 229 QX
) Connection 1KV,
7. R269 680K ohm 470K ohm See Note 3. 233 QX
8 C264 170upf. 160ppf
' ET18X480 ET18X482 234 QX
C308 2700upf. 1200upf.
9. ET22X142 ET22X95 See Note 4. 234 QX
C314 Added 2200ppf.
ET22X154
R401 6.8 ohms 9 ohms, 10W
ET14X163 ET14X167
R402 3000 ohm, 10W {3800 ohm, 10W
ET14X164 ET14X168
R403 3500 ohm, 10W |4400 ohm, 10W
10. ET14X165 ET14X169 See Note 5. 234 QX
R404 33K ohm, IW No longer used
C406 Added .047nf. cap.
ET25X23
R251 470K ohm 560K ohm
11. R253 470K ohm 390K ohm 236 QX
C252 56ppf. 82upf.
ET18X329 ET18X486
12 L1i59 680ph. 820uh. 237 QX
’ ET36X261 ET36X284
13 R269 470K ohm No longer used 239 QX
i C266 duf.
14. Picture tube aquadag grounding See Note 6. 242 QX
15. R207 1.2 megq. 2.2 meg. 244 QX
C313 & ET31X139 Changed to a
C404 ET31X207 Dual unit C404A & B 246 QX
16. ET31X222 See Note 7.
17 R218 Method of mounting the height
. control to the rear bracket See Note 8. 246 QX
18 C171 .022pf. 5000upf. 248 QX
' ET26X36 ET22X67
R169 180K ohms 330K ohms Starting W/code 250 QX, R163 249 OX
19. [ Ralo 220K ohms HOOKgohms is 270K ohms.
R212 68K ohms 120K ohms
NOTES
1. With the change of R176 & C170, resistor R174 is connected from C170 to junction of R152, R155, & C154.

2. C403 is now connected from the top circuit breaker terminal (junction of R401 & Circuit breaker) to a ground lug near the
antenna terminal board.

3. Some receivers coded 229 QX were built with a 470K ohm resistor for R269.

4. C314 is connected across T302 primary and is mounted on the IF board. The change of C308 and addition of C:14 is
made simultaneously.

5. Components R401 thru C406 are changed simultaneously. If replacement of one of these components becomes necessary,
associated components should be checked to agree with production code. Capacitor C406 is mounted on the IF board and
is connected from +135V to ground.

6. The picture tube ground path for the final version is thru a strap to the chassis retaining clip mounted on the upper left
side of the cabinet and thus to the chassis. If the chassis is removed and replaced, make certain the chassis retaining
screws are tight.

7. C313 is removed from the IF board and is included in the same can with C404, thus symbol C404 becomes C404A and
C313 becomes C404B.

8. The original vertical height control is mounted on insulation board and the board is mounted on the rear control bracket.
With the changed version, the shell of the control is insulated from the internal structure and the control is tab mounted
directly to the control bracket. The original version (ET49X395) is supplied for replacement.
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R20%

H RI7E VERT R307
BRIGHTNESS HOLD vOLUME
o > 0 o
L L g ] = =Y

¥

Hco:vsnn E—
= VERT LIN 5400
@1 =207 ON-OFF

UHF
TUNER

/-r BOARD

HEIGHT
@+ R2ia-

@ HORIZ HOLO
R260

ROTATE CENTERING
RINGS TO CENTER
PICTURE

SPEAXKER
M200 & M201 MOOELS

GENERAL @3 ELECTRIC

LY CHASSIS
MODELS
M200YBN
M201YBN

PAM202Y VY
PAM203YVY
M204YGN
M204YTS
M204YVY
M205YGN

N " M205YTS

15T F GRID COIL —_] @ °““’°°" — M205Y VY
SAM212YVY

TI81 /T\@ Mk

Lo .fx ] LTS

- @ o &80 SAM214YGL

4R m— SAMZISYGL

r‘AMF smc cmv:ﬂ 4.5M vnn
Lis3 a[vgn Q a sme wipTH
3RO VIDEO 1-F __ | CONTROL
PLATE COIL - SampeR
pd=des,
Lot | vo ! |_-fa0i
V 1 FUSE
VERAT 1802
ko PowER ) ‘ nl':):tz
TRANSF ORMER RECT |
| b [~va0i (Mat
i LOw voLT
——— RE
o) AC INTEALOCK 9)

TUBE AND ADJUSTMENT LOCATIONS
DISASSEMBLY
TO REMOYE CABINET REAR:

Remove six 1/4-inch hex head screws and all antenna
connections and pull off back.

TO REMOVE PICTURE TUBE:

Detach front as above.

erial on pages

45 through 50)

Remove socket, yoke, and anode
connections from picture tube. Withdraw front assembly

and place face down on soft cloth. Loosen two tube-sling

TO DETACH FRONT ASSEMBLY:
Remove rear. Remove four 5/8-inch screws at corners of
chassis frame. Swing front section away from the chassis
at apeaker side for access to chasais interior.

picture tube.

VHF TUNERS ET86X170
ET86X171
L1086 * V2B

RIOS

oK CHI12 7oL

R110
5K

e

Wit

HEATER

screws until sling falls away from tube.
Safety glasses and gloves should be worn while handling

Remove tube.

cue
6.0

! 5 il i
e il e o2
e ! (TR TS
[ l ]
- - { == —— e +135V
ci2s TEST POINT +
"_53' g !

ESs OTHERWISE MOTED

EAPAETORS MORE TN 1t
APACITORS LESS mm | ul

WEASURED WITH VTVM
&Lt OTHER vnun.(s Me4SURED

20,000 fL; vOLT WETER

MO SIGNAL APRLIE
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GENERAL ELECTRIC Chassis LY, Circuit Boards Information, Continued

ETCHED CIRCUIT BOARD
IF BOARD

T-127J231

I-F BOARD LOCATIONS AS VIEWED FROM CONDUCTOR SIDE

ROMAN X NUMERALS
REPRESENT TEST POINTS
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GENERAL ELECTRIC Chassis LY, Circuit Boards Information, Continued

IF BOARD COMPONENT LOCATIONS
CAPACITORS| CAPACITORS | RESISTORS RESISTPRS MISC.
CIRCLED (® LETTERS Ci50—02 (CONT'D) (CONT'D) (CONT'D) RC131_E9
REPRESENT INTERCONNECTING WIRES SOLDERED C151—J1 C213—G13 R161_18 R301-D6 A g~
® BLUE LEAD OF T201,8 C211 Cls52-11 C301-D8 R162—E10 R302-D7 Y151—Kl14
T0 C211,CA018, 8 T201 C153-1I5 C302--E7 R163—K10 R303—H7
(© TO RIT3 (CONTRAST) HIGH END Cl154—H4 C303-G7 R166~I11 R304—-F4
@ 7O RI73 (CONTRAST) ARM C155--G4 C304-E6 R167—I10 R305~C2 TUBES
(® 70 RI76 (BRIGHTNESS) ARM Cl156—L7 C305—F7 R169—H13 R306—C2 vVi_l6
() TO TUNER AGC TERMINAL C157—K8 C306—~E5 R171—H9 R308—D2 SO
& emevoed camLe room Towe # curRT Clss—ys | C07-C3 | R172-Cs R309-B4 Vs-Fa
® et or @ C160—112 C308~C3 R174-B9 R310-F1 g
TRIANGLE (A) NUMBERS Cl162~112 C309-B3 R175—A7 R402—F2 V7—Cl4
ALS ON COMPONENT SRS €310-B1 RGBT COILS &
RAP TERMINAL!
gg:g{f‘rglgg:nscr WIRES FROM OTHER Cl164—Kl14 C311—-C4 R179~H15 TRANSFORMERS |
COMPONENTS C165~J14 C312—-A4 R180—E10 L150~J2 TEST
A . GREEN LEAD TO T4O! (FIL} C166~G8 C402—-K5 R182--D8 L151-J4
A2 TOPIN8OF PICTURE TUBE (FIL) C167-~-D10 C404~-F10 R201—-D7 L152—I2 POINTS
A3 TO PIN3OF PICTURE TUBE
A4 TO R214 (HEIGHT) TO ARM Cl168~C9 R202-B11 L153-J13 1I-L9
A5 7O A8 OF SWEEP BOARD (C251) Cl69~B8 RESISTORS R203—C11 L154--J14 111-G10
:6‘ T0 R207 (v:arcu;m)EAm;E socxer C170—7J3 R150—13 R204~D11 L155—J15 V—A7
7 YO PIN2 OF PICTURE TU
AGg TO R207 (VERT LIN — BOOST VOLT) C201-D7 R151—K3 R208—F12 L156—I14 X—D4
A 9. TO R307(VOLUME) HIGH END C202—-B10 R152—-J4 R209—E14 L158—H12 XI1I-B1
:IO T0 Ragﬂvoch)ro ARM C203~C10 R154—14 R210-F15 L159—B6
Il TO C40IC
A 12 BLUE LEAD OF T303 C204~—-E12 R155~L8 R211-F16 L160—A9
A 13, TO TUNER FILIMENT C205—E1l1 R156—L.9 R212—B12 L301-C4
A 14, TO TUNER +140V B BRIGHTNESS CONTROL C206—E13 R157—17 R213—F13 L302—F5
A 15 TOC266 CONNECTED TO T251 PIN 2
A 16. TO R205 (VERT HOLD.) END C207-F14 R158-K7 R216-Cl2 T151—H6
C208--D11 R159—KS8 R217-B7 T152—J9
{ C210—Cl6 R160—K9 R218—A12 T154-D9

HORIZONTAL SWEEP BOARD CONDUCTOR SIDE
[ alolclolelrlolmnln]olx|

2
3
q
2R2 .
R754 - . : L 5
SWEEP BOARD COMPONENT LOCATIONS
CAPACITORS RESISTORS TUBES
CIRCLE @® LETTER C251—A4 RZ51-B3 V8—C3
BT BEREN TG oaRD o e WRES C252—A3 R252—BS V9-12
@ T0 T251 TERMINAL 5 C253—-B4 R254—B5S
YO R260 (HORIZ HOLD) C255-D5 R255—~B2
TRIANGLE (A 3) NUMBERS C:-"G—B‘ R256—D2
DENOTE WIREWRAP TERMINALS C 57—D1 R257-E2 TEST
ON BOARD FOR CONNECTION OF WIRES C258—E3 R258—E4
FROM OTHER COMPONENTS POINTS
C259—-F2 R259-E4
A+ TO T25 TERMINAL 3 8 PINS OF DEFLECTION YOKE
A2 TOYI PN2 C260-G4 R261-C1 VI-Bl
A3 70 C2628 4018 C261—ES R262—F5 VIII-E!
A4 TO R260 8 C40ID
A5 TOR207 (VER LIN} C263-J5 R263-F4 IX—E2
A6 TO T25 TERMINAL | R264—E5
Al R265F4
A5 TO PINI OF PICTURE TUBE 8 R260 (HORIZ HOLD) coiL R267-14
R269-15
L251-F3 R271—-H4
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GENERAL ELECTRIC Chassis LY Service Information, Continued

TO PLATE CAP
OF vi0

WHITE LEAD TO
YOKE 8 L256

TO C262,C214
ON YOKE &
SWEEP aRo

TOPINT
Ve

TO PIN 2 TO PING
V4B _ Vi3 THRU
c266 “[E
TO R254 ON — \ T0 C40!
SWEEP BRD. GRND. TAB

TO PIN 2
OF VIO

N NN

6

\\\\\\\\\\\\\\\\\\\X‘)

TO R268

HORIZONTAL OUTPUT
TRANSFORMER WIRING

TO SWEEP BRD.
T25! TERM.3
a8 Cc262.

cz2i14

TO T201t
CENTER TAP
(YEL)

TO T251
TERM.4

YOKE WIRING

MAKE YOKE ADJUSTMENT ]
WITH SPRING IN TS o
POSITION

YOKE CLAMP

PICTURE TUBE ADJUSTMENTS

- v3a
r —! e e w28ARN I/2\"355‘&’
: g m ] ﬂggqrcwo ST kF — 2ND I-F
: 2337 800 "
1
: | ; !
| INJECTION h : .
| | ]
| Lo
| I are
[ | | TRAP
[
I |
E
Lweronny ¥ ¥ ¥t o=
R410
3300 AGC
Sw
TO  FiL. 4
UHF 20y -
o 56C

| ALL VOLTAGE uusunsmeurs
MADE WITH A VACUU
VOLTMETER IN aespzcr ro

KNOB SWITCHED TO A CHANNEL
WITH NO SIGNAL ANO THE

RESISTANCE WEASUREMENTS Tese
MACE WITH COMPONENTS I.-ZOOV

YOLTMETER (N RESPEC ANTENNA TERMINALS SHORTED DISCONNECTED
8 GROUNDED .
RECEIVER CONTROLS SET FOR O R LS @, Rowgnximmm n@
R RATION :
CELLIY, i X BRIGHTNEST CONTROL MAX CCw  TUNER, FINE TUNI
2. WITH LINE VOLTAGE MAINTAINED FOR MAXIMUM AGC
AT 120 VAC MEASUREMENTS TEST grr ALL OTHER CONTROI
SHOWN MAY DEVIATE * 10% POINT NORMAL OPERATI
309 :
3. VOLTAGES SHOWN 806 \ 800ST e SCORESYNCEDL
MAGE WITH THE SELECTOR \ %% % SCOPE SYNCED-
305
T0 TI54 330ks R306 GO
auDIO /3\’50 V6A ] €800 V68
TAKE OFF 173 68D —wA—]
4.5MC AMP 5 N R xS 172 6BFII
uUDIO DET 4 AUDIO QUTPUT T3¢
vesv[ ¢

UNLESS OTHERWISE NCTED 60~
Ke 1000 M:1,000,C00
CAPACITORS MORE THAN I*uut |y
CAPACITORS LESS THAN Iyt
RESISTORS ARE 1/2 WATT

WIRE COLOR CODE
(USED IN MOST INSTANCES)

BROWN FILAMENT
RED 8+ 800ST
ORANGE: B8+

WHITE AGC

% BRIGHTNESS CONTROL MAX CCw

Ta0I  Rgp

Y4a0t

A
1.6V
i

60

\ +140v
Le40|
\| &a aa2
LA
+l Ce01A @ tLC‘OIG | |
ST 250wt T 2Q0ut
< 175 175v

~l
__‘]" 10 uf
L 150v

{LINK)

120v
60

PICTURE TILT: To correct picture tilt, loosen the YOKE
CLAMP by squeezing poins C and D with long nose pliers
until the eye of the spring slides over the bend in the

clamp. Adjust yoke to correct tilt. Secure yoke by using
pliers between points A and B until spring slips over bend

in clamp.

PICTURE CENTERING: Rotate

properly centered.

the two centering rings
located at the rear of the yoke assembly until picture is

Fa02
NO.26 GAUGE

vz 1C402,
CONv | 800
R |

FOCUS: The proper focus potential for the picture tube is

Zero volts or chassis ground.

carton.

NOTE—Zero focus replacement 19CFP4 picture tubes are
identified by a label near the anode button and on the tube

i
->6"85 6843

12 a
v3 caoa vs ve /
6ARII e.ms 800 6801 €8F 1 /
/3
Vi3
PIX
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GENERAL ELECTRIC Chassis LY Schematic Diagram, Continued

TEST T V5A AuolglrizE-OFF PICTU\R/E‘3TUBE
[P - PORT “gy AW 8 4.5MC. TRAP AR N?‘/ 19cF Pa
TO PING
m $Lces OF VO
m 22
R!'74
4 2.5a 18K
€169
o L1160
.mK; " 20]9‘/ 200Quh
CONTRAST B 350
150K
o
1 Lces | 159
- 330 anglioe R2I8 R217
b o1 22M 22M 20V —
1500 l =
2 L RI79 /
—j—— RclsL = e 1 lL2M
1 cis? [ T n _T ¥% % 3(‘)0»( = /
806 | T é800 | eov BRIGHTNESS /
l | | ‘ PP v /
HAPES SHOWN I Jcae 450V +140v
oS AGE AT VHF XX | A0 24%&{ l +140V /
ITROL ADJUSTED —T— | _L +135v 1400V /
RE ADJUSTED FOR ' _}/ 50 X, /
290v L4 ————J [+140v | 230w
/72 VERT FREQUENCY v5B 4 VTA \ it
/2 HORIZ FREQ 1 173 68011 172 6978 €204 V7B | 60V
CLIPP R20 ERT 0SC 0039
L Hee " e || o E |
V4B R182 R202 R203 e - i
172 64NB 1OM 33K 33K 11 Ll |
ms2  |AGC KEVER ooz L2018 vepr 8 |
5000~ 3 HOR YOKE |
N c2035F | )
it 5000 cziz
c201 = 472k |
200 | |
= -78v I
al
ELON
20 A ——n :
|
I
%205 28 | i
At [ &= seov e =
% ‘f
¥ % / ¥* %
WHITE
\2 v ! ¥
% 35v v 50V
\ L 3 L o)
\ \ H.Y, RECT
\ \
v8A ¢ n2sa ves \ e vec 0
’ /3 6810 N
AR e\ T e g nemir—) I
. \ h 25eM DOt $R260 = v9 100
A it ™ 6HBS 4 2
€80 R262 R263 R27I HORIZ QUTPUT
2v 390K _qigv 180K | E’ R268 Vil
7 800ST 160 oS8
10k & [ o P
‘\ pent YL I, c280 1256
h
) o*—1 eony VI p—5y ——— i e cges |
—/ -11,5V 7| akv
c256 ® .
= £000 7 o R259 |7 $R264 3
ot 120K 22k
400v
RE: w T '
i~ 13l R26 " 55 410
253 | cass 500 \ Wex €808 || B~ m_ﬁbj.ﬁ_. 1.7agL252  Rogo
82 1200 5% w 0uh 33k
% L <+ 4 8 440y » BOOST
] = = nd T ceez cz83 L 350V
J = 120V e .l 2% A
\NV I Y 7 HORIZ, BL ANKING 600V 600V
J- —>4 140V
LY CHASSIS SCHEMATIC DIAGRAM j L czer ji o
3. Short Test Point VI to the chassis with a jumper wire.
ELECTRICAL ADJUSTMENTS 4. Connect a 1000 ohm resistor from Test Point VII to
HEIGHT AND VERTICAL LINEARITY: Adjust R207 and Test Point IX (in parallel with 1.251.)
R214 simultaneously for proper vertical size and linearity. 5. Adjust HORIZONTAL HOLD potentiometer, R260, until
Picture should extend 1/8-inch beyond top and bottom edges picture just '‘floats’’ back and forth across the screen.
of mask. Width control L.255 should be in extreme counter- Leave R260 set in this position.
clockwise position. 6. Remove the 1000 ohm resistor from Test Point VIII and
WIDTH CONTROL: Adjust this control, L255, for largest Test Point IX. Adjt:lst L25'1’ (stabilizer coil) so that the
picture necessary to fill mask. picture again just '‘floats’’ across the screen, turning
the core toward the printed board. Leave L25] set in
HORIZONTAL HOLD: this position.
1. Rcmo\:; the caibinot back. ki X ) th 7. Remove the chassis jumper from Test Point VI. Repeat
2. Tune the receiver to a weak signal and adjust the con- adjustments if the picture does not ''lock’’.
trols for normal operation.
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC Chassis LY Alignment Information, Continued

VIDEO 1-F SYSTEM
AM PRE-PEAKING & TRAP FREQUENCIES

L150..... Min. 47.25 MC T151 .. ... Max. 42.8 MC
L135..... Max. 45.75MC T152. ... .Max. 45.2 MC
L1S1 . ... Max.42.50 MC L153, L154 . Max. 44.15MC

GENERAL: Allow

receiver and test equipment at least 20

minutes warm-up.

1.

Turn volume control to minimum and contrast control
fully clockwise. Set channel selector to Channel 9 and
fine tuning fully counterclockwise.

41.25M 47.25MC
2-5% (TRAP)
42.5MC 45.75MC

50% 5% 50% +5%

2. Short antenna terminals together.

3. Connect oscilloscope to Test Point III thru 22,0001 re- 45.0MC | 9,
sistor not more than 2.5 inches away from Test Point III. f— Y 00%
Connect -3.5V bias between Test Point Il and chassis. [ - -1 5% NOM

4. Inject signals from a properly terminated AM signal gen- 125 °'Z MAX
erator or sweep generator, through the I-F INJECTION 44.,15MC 9 .
NETWORK shown, to the I-F injection point. This point 105% MIN.
is accessible through a hole in the tuner top deck at
the base of the Oscillator V2.

5. Align the receiver to produce the response curve illus-
trated. I-F RESPONSE CURVE
All cores are positioned away from printed board.

VIDEO |-F ALIGNMENT CHART
STEP SIGNAL ADJUST REMARKS
FREQUENCY
1 47.25 MC AM Adjust L150 for minimum scope de- Use maximum scope sensitivity and small-
flection est possible signal
2 44.15 MC AM Adjust first 154, then L153 for | Do not retouch these adjustments.
maximum scope deflection
3 L135 (converter plate) for maximum | p, 1ot retouch this adjustment.
deflection of the 45.75 MC marker
4 L151 (1st I-F grid) for maximum de- | Symmetry of the nose is important. No por~
flection of the 42.5 MC marker and tion of the nose should be out of symmetry
38—48 MC sweep genera- proper nose shaping by more than 3%
tor, with scope calibrated o
T Pl T | gl i el o e 15
inch deflection a properly o :
6 T151 (1st I-F Plate) to place 42.5 Repeat 5, 6, and 7 if necessary.
MC marker properly on the curve.
7 L151 if necessary to shape the nose
4.5 MC TRAP ALIGNMENT AUDIO ALIGNMENT WITH ON-THE-AIR SIGNALS

1. Connect a-7,5V bias to Test Point 1], with the positive Tune in a strong local signal and set receiver volume to
bias lead grounded to chassis. a low qudible level.

2. Turn contrast control to maximum, volume to minimum. Adjust 1.301 for maximum undistorted, buzz-free audio

3. Connect the DETECTOR NETWORK shown to Test output. Start with the core at the outermost position away
Point IV and feed its output to an AC VTVM. from the printed board and tune for the second ‘’peak’’

4. Apply a 4.5 MC AM signal through a Sppf capacitor at encountered on the way into the coil form.

Test Point III. Connect a variable bias supply (3 to 15V) to the AGC

5. Adjust the top core of T154 for minimum reading on Test test point with the positive lead to the chassis. Adjust

Point IV. 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 necessary
after alignment of the audio takeoff.

I-F INJECTION NETWORK

bias until audio signal distorts on peaks slightly, then
adjust core of L.302 to curb distortion. Repeat this pro-
cedure several times at increased bias levels until maxi-
mum clarity of audio is obtained.

Adjust the bottom core of T154, repeating the bias ad-
vances in step 3, to achieve the optimum setting for
noise-free performance at low signal levels.

10 TEST
PomTG-—l
g

TO GHASSIS
of @&
REGEIVER

DETECTOR NETWORK
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M200 XGN
R203 SAM200XBN

:{:2“”:]\ amcnmzss :558 Vga?:i M201 XGN
oD n o/ M202XBN

= = = = =Y M202XGN

] 5 M202XGR
@.Vve:;o;w o:fg‘rr SAMZOZXVY
nErGHT M203XBN
22 2@ s . M203XGN
e ons b EC IR M203XGR
ROTATE CENTERING SAM203XVY

RINGS TO CENTER

e M204XBN
(CENTURY MODELS ON TARNET) M204XGR
M204XVY
SAM204XVY
o SBM204XBG
ntés M205XBN
M205XGR
M205XVY
o SAM205XVY
e, SBM205XBG
M206XBN

GENERAL @D ELECTRIC s

RIT3
CONTRAST

i-F BO&RD

L150
4725 MC
TRAP \'\{ aup DET

a0 out
Lsi
ISTrf GRID COL— ] | . auAc cou
31510 / z
15T 1-F
PLATE

;moz . / Tisa
ND i

AUDWO =
PLATE VIDEO AMP @AK ~OFF Fao!

3 A0 CLIPPER B84 5MC TRAP||@owER LINE
LIGE I-VAMP CRLLE AT FUSE

3RD VIDED 1-F
PLATE COL T

L302 8
DU ECNON

P

o | el AV M206XEB

e T M206XVY

= 5 SAMZ06XGL

\o M207XBN

AC INTERLOCK O M207XEB

TUBE AND ADJUSTMENT LOCATIONS M207XVY

#Indicates production change.
DISASSEMBLY 5. Adjust HORIZONTAL HOLD potentiometer, R257, until
picture just ‘‘floats’’ back and forth across the screen.
TO REMOVE CABINET REAR: Leave R257 set in this position.

6. Remove the 1000 ohm resistor irom Test Point VIII and
Test Point IX. Adjust L25] (stabilizer coil} so that the
picture again just ‘‘floats’’ across the screen, turning
the core toward the printed board. Leave L.25] set in

Remove six 1/4-inch hex head screws and all antenna
connections and pull off back.

TO DETACH FRONT ASSEMBLY: this position.
Remove rear. Remove four 5/8-inch screws at corners of 7. Remove the chassis jumper from Test Point VI. Repeat
chassis frame. Swing front section away from the chassis adjustments if the picture does mot ‘‘lock’’.

at speaker side for access to chassis interior.

TO REMOVE PICTURE TUBE:

Detach front as above. Remove socket, yoke, and anode

PICTURE TUBE ADJUSTMENTS

connections from picture tube. Withdraw front assembly PICTURE TILT: To correct picture tilt, loosen the YOKE

and place face down on soft cloth. Loosen two tube-sling CLAMP by squeezing points C and D with long nose pliers

screws until sling falls away from tube. Remove tube. until the eye of the spring slides over the bend in the

Safety glasses and gloves should be worn while handling clamp. Adjust yoke to correct tilt. Secure yoke by using

picture tube. pliers between points A and B until spring slips over bend
in clamp.

PICTURE CENTERING: Rotate the two centering rings
located at the rear of the yoke assembly until picture is

ELECTRICAL ADJUSTMENTS properly centered.
HEIGHT AND VERTICAL LINEARITY: Adjust R204 and FOCUS: The proper focus potential for the tube was chosen
R208 simultaneously for proper vertical size and linearify. at the time the set was manufactured. If it becomes nec-
Picture should extend 1/8-inch beyond top and bottom edgzs essary to install a new picture tupe or change the focus
of mask. Width control L.255 should be in extreme counter- potential, any one of three potentials may be chosen for
clockwise position. best focus. Connection points for two 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:

WIDTH CONTROL: Adjust this control, L.255, for largest

picture necessary to fill mask.

HORIZONTAL HOLD:

1. Remove the cabinet back.

2. Tune the receiver to a weak signal cnd adjust the con-
trols 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.}

1. To the grounded wirewrap terminal at the rear edge of
the sweep board benind V8.

2. To the Bt wirewrap terminal nearest CZ260 on the front
edge of the sweefp board.

3. To the B+ boost wirewrap terminal on Vertical Linearity
pot. R208.
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION
GENERAL ELECTRIC Chassis LX, Circuit Boards Information, Continued
ETCHED CIRCUIT BOARD
HORIZONTAL SWEEP BOARD ]
LX CHASSIS |
2
3
4
5
794 ruts
SWEEP BOARD SOLDER SIDE
NUMBERED (A 2) TRIANGLES
REPRESENT WIREWRAP TERMINALS ON BOARD FOR
CONNECTION OF WIRES FROM OTHER COMPONENTS. LOCATION BY COORDINATES
CIRCLED (® LETTERS =
REPRESENT INTERCONNECTING WIRES SOLDERED RESISTORS CAPACITORS CONNECTIONS
INTO BOARD
A TO +265v R251-J1 c251-J2 A1-A1
R252-J2 C252-K2 Az-El
® BLK,TO T251,PIN5 R253-J4 ggga-yx A3-1145
R254-G3 4 rs
BRN., FILAMENT R255-G4 Cas5ds -B4
A2 TO +268V R258-G2 C257-G3 -C2
©  YELLOW, TO R257 HORIZ-HOLD R259-15 C258-F4 G1
R260-H1 C259-F2 K1
A 3 BRN, FILAMENT R261-Gl C260-D2
({© GREEN, TO R215 R26z-Fl C263-11 coILS
A 4 TO GROUND- PIN 8 CRT SOCKET R368-B1 TUBES L2358
@ TEST POINT ¥T s FUSES
[ ] TEST POINT ¥YIII v9-Ca F251-Cl
@ TEST POINT IX
SWEEP BOARD COMPONENT LOCATIONS
TRIANGLE A7 NUMBERS
DENOTE WIREWRAP TERMINALS ON capacitors | CAEACITORS | resistors e e DIODES
BOARD FOR CONNECTION OF WIRES
Nioen Sl Ses 1o, T
0 - . ] %
A 2 TOPIN 7 OF CRT 8 TUNER Cl152-L3 C307-Bl R152-K5 R304-F4 SPARK GAP
C153-J5 C308-D3 R153-L6 R305-B2
268V C154-H8 C309-C4 R154-14 R306-D2 201-F13
A 3 GROUND TO R309 g}gg-y 83}?-9? g}g_ﬂ?’ gg?g:gf WIRE
g t 5
: 8 U Pt o Vs et C187-J8 C315-D9 R158-J8 R311-C2 CONNECTIONS
C159-L10 G1402-L5 R159-K10 R312-G2
A 6 F402 LINK, TOAS C160-K10 R160-K8 R313-B2
o R Slebils e, | R =
Asroqusorsccrasol | ggbn [ o, | RESED | MRS
A 10 FILAMENT &189-8l1 RiesH) el
Al GREEN- TO R309, CENTER C168-H10 TRANS- R167-H1 TUBES ©-B15
A 12 ORANGE/GREEN- TO C40ID C169-E10 R168-H13 -F2
Cl171-B9 FORMERS R169-C9
A3 GRAY- TO R204, HEIGHT POT Cl7ste RI70H10
V3-K6 -12
A 14 TO T40! C173-J9 R171-H6 ViK1l
A i5 ORANGE- TO +I35V ON TUNER Ci7a-114 Ri72:C7 vkl o)
CIRCLED (B) LETTERS €176-D9 L150-K2 R175-B9 B, -M9
C202-Cl11 L151-K3 R176-B7 Al-B2
REPRESENT INTERCONNECTING C203-D11 L152-)2 R180-Fl4 A2-A5
WIRES SOLDERED INTO BOARD C204-El3 L153K13 R181-Gl4 R.C. 3Dl
(@ ORANGE-TO RIT7, BRIGHT. C208-G16 L157-K15 R202-Di1 NET WORK A5C1S
I Srai | HEad | mEa: - i
© YELLOW- TO RI73, CENTER C209-G13 L160-112 R209-C10 RC166-E9 A8-F14
® BLUE - To T201 C210-D8 L161-B6 R210-El12 A9-F12
(® BLUE- TO T303 Sﬂ;:g H 1‘158?223 R };:8}?, ﬂ?:gi
= T151-15 R215-E FUSES Al2-H8
® I-F LINK, TO R-F TUNER § §§_§z TIs2Ks R i.;;’_gig Alims
@© ORANGE-TO RI?3, CONTRAST IC303CED T301-F5 R318-D16 F402-D16 A15-14
® WHITE- TO R-F TUNER, AGC
IF BOARD COMPONENT LOCATIONS
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GENERAL ELECTRIC Chassis LX, Circuit Boards Information, Continued
ETCHED CIRCUIT BOARD (CONT'D)

IF BOARD
| A B | C|D | E|F |G ]H]I]J]K]L]M]
! e TN !
————— = _
T R3S pare ®. = LI50 | )
2 6 cis6,
- .@A'o - m%LISZ %cnso y
R
3 @ I50| 0>\\<.CI5| _J_C|52 3
s R314 BN | v;%)usu pbr T
4 O 302 gy AU SN RISI 4
L ./NW’" /Ci54, N\ 'I"'\‘\M\. -
—————\ 137 % W\ T %2
- _ T%‘?{ NEERNG c402 5
N m \\TISI /@ AR %
= . umol = 6ARII \|[
. 1 (12)
6 | L e | RI7I @ y" 6
Sy 003-\@30& RI55 (N A' RIS3 §[__
2 Sies. T G) \-‘;"’0 >
e \\ /P"oe ri57(2) 5) 0 )\\2.55 -
— \ L 72 o i|l—
8 Of (L SO . X — s RI6f 8
\ G NO) RI5g /Uuu \ _
— 2 : ( O, RI74 (ﬁTISZm Ri82 o
9 K . 1 LI °
_ & NN RITO C|73%\\\_,// ®/|__
10 "\&5‘175 C160 @59 C'S?L 10
L RI64 L .
[ ]
I TI Il
. L 6CB6 | —
s De ©
12 gegs leil_i(‘ ie
13 : ; i3
. —nRI%8 m ‘66%62%| e
= LI58 TC|74 & |
|4 | Lls‘zﬁsffj_[l] 14
c205 | s Té!ﬂ i
) }l?f&. L._E.__.J 15
R206
° ATl ¥ |
alslcloleleleslmul ol olwlo!lwml]

|-F BOARD LOCATIONS AS VIEWED FROM CONDUCTOR SIDE

ROMAN X NUMERALS
LX CHASS‘S REPRESENT TEST POINTS
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VOLUME TV-21,

MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC Chassis LX Schematic Diagram

__________ V3A v3B
~ m B ————— : 112 6 AR v SARN ____
1 TEST 1 Al !ciss cis1 18T -F % ! A
5 ;5V. 1264V
O T201(RED) i POINT | 830lR1g0 C I Soey
| Qoo
[ - | | 134V 38V}
: INJECTION : | = \.__|7 126V, C'{;M "\e 129V
| ===51.
| | 264V | | 157
| | -:, "'5?._4 255\ | Tseo
| [ -
| | == ci73
R213 Rr214 | ) S 400
—_—— I _r_TIl = RI5) =
-2v 4700 risy  +H135V
330k
FIL.+265V +135V Lz Lcios .
o720l Lo T o (s
YEL.8 10 1251 !
€265+ _L
TERM & Ico'as?
K-1210464 L zoov
120~ =
—120~
1.0V
YOKE WIRING !
L4011
o ';40|A .';:):"\.Y
T40!1 e
GR 6A —
TO PLATE CAP YEL. H—»+265V
OF VIO +] Ca0iam c o8B ® \
TO PIN3,VII TO PINT7 F60uf oom 235ma
AND C264 V9 Iasov I %0 :
TO WIDTH TO YOKE . -
coiL TERM. 1 |20N
N 2 3 TOPING iz \N
CONNECTION n VI3 LV. RECTIFIER
%? GR /
TO WIDTH é% e
// To o ___-II 12 4
colL ? g GROUND H e AN Vi3 ve v va
7z f | /ame conv GARH PIX GASII 6611 6FJ7 / 6CBEA
g% Ecn TUNER 2 s
7 —\. 1t
TO PIN 2 %1% F402 . caoe
OF VIO g é B NI Vi 800
7 4 GBIO sers BWAGTA
d 12 12
TO R268
120v L
HORIZONTAL OUTPUT 60 L
TRANSFORMER WIRING
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Fomt T ==c3295I OR PHII(VSEBEDQEI?‘ECYO
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70 +245v
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TO0 TIS54 v5C 6800 —_— W
véa > c3u véB c252
WSS en o o B = R -1 ”
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GENERAL ELECTRIC Chassis LX Schematic Diagram, Continued
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I ALL VOLTAGE MEASUREMENTS
MADE WITH A VACUUM TUBE
VOLTMETER IN RESPECT TO
CHASSIS GROUND, WITH RECEIVER
CONTROLS SET FOR NORMAL
OPERATION

2 WiTH LINE VOLTAGE MAINTAINED
AT 1I20VAC MEASUREMENTS
SHOWN MAY DEVIATE + 10%

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

4 WHERE VOLTAGE IN1ZZ3 1S
NOT SHOWN, VOLTAGE IN
BLACK 1S MADE EITHER ON
SIGNAL OR OFF SIGNAL
@ VARIES WITH CONTROL
SETTINGS
% BRIGHTNESS CONTROL MAX CCW
* INDICATES PRODUCTION CHANGE

ON-SIGNAL VOLTAGE T~ "%
8 WAVE SHAPES

TAKEN WITH A NOISE=-FREE
SIGNAL PRODUCING=1,5 TO

=2 VOLTS AGC AT VHF TUNER
FINE TUNING CONTROL ADJUSTED
FOR MAXIMUM AGC

ALL OTHER CONTROLS ARE
ADJUSTED FOR NORMAL
OPERATION

% % SCOPE SYNCED AT (/2

VERT FREQUENCY

%% % SCOPE SYNCED AT 172
HORIZ~ FREQUENCY

UNLESS OTHERWISE NOTED
K=1000 M+1,000,000
CAPACITORS MORE THAN I*uuf
CAPAGITORS LESS THAN 1+ uf
RESISTORS ARE 1/2 WATT

WIRE COLOR CODE
(USED IN MOST INSTANCES)

BROWN FILAMENT
RED HIGH B+
ORANGE LOW B+
RED &

WHITE — B+ B0OST
WHITE AGC
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GENERAL ELECTRIC Chassis LX, Production Changes, Continued

PRODUCTION CHANGE IDENTIFICATION

The main-chassis production code numbers are used to show the approximate point in production where each change
took place. The code numbers change periodically without regard to production changes, progressively larger numbers being
used from the beginning to the end of production. Therefore, a change listed with the number 229L.X will appear in chassis
stamped 229X, 230LX and upwards, but not in those stamped 228L.X and below.

The symbol # is used as a key on the schematic diagrams to distinguish components that were changed during production,

Each of the listed changes are generally in order in which they occurred in production

In addition to production changes, components may be substituted in place of those shown in the parts list and schematic
diagrams. These substitutions are not covered as production changes, and whenever possible, the subject component should
be replaced with the same value that appeared in the receiver.

PRODUCTION CHANGES

SYMBOL
CHANGE OR ORIGINAL CHANGE REMARKS CHASSIS
COMPONENT COMPONENT CODE
1. Clé68 .047uf. .22pf.
ET25X23 ET25X41
See note 1. 149L.X
R170 1 Megohm 220K
2. R263 680,0000hm 560,000 ohm 151X
3. R266 20,000 ohm 18,000 ohm, 2W
Glass ET14X137| Carbon 1521.X
4. C306 820puf. 1000upf.
ET22X94 ET22X117 210LX
R212 15,000 ohm R212, C206 & C207 are replaced by
RC219—Values are not changed.
C206 .027pf. Not used
5. ET22X84
210LX
C207 5,000upf.
ET22X67
RC219 Added
ET33X46
6. R267 2200 ohm Not used 213L.X
F401 3 amp.
ET10X24
F251 0.3 amp. Nothused 214LX
7. ET10X28
F401A 0.6 amp. Added
ET10X39
8. R183 Added R183 added in series w/VI13 Pin 6
4,700 ohm, & T251 Pin 7 218LX
1/2 W
9. C314 Can Type Pig Tail Type
ET31X184 ET31X215 228LX
10. C265 40uf. 20uf, Use 40uf. , ET31X170 for 241L.X
ET31X170 replacement, (Some sets)

NOTES:

1. If it becomes necessary to change C168 or R170, both components should be checked to agree with production code.

2. There are two versions of power transformers used for production. One has the high voltage secondary center tap and one
side of the filament winding internally connected. A single wire is brought out of the transformer to externally ground the
two windings. The second version has an additional wire to ground each winding separately. The latter is supplied-for
replacement.
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GENERAL ELECTRIC Chassis LX, Alignment Information, Continued

VIDEO |-F SYSTEM
AM PRE-PEAKING & TRAP FREQUENCIES RECEIVER ALIGNMENT

L1S0. .... Min. 47.25 MC T151 ... .. Max. 42.8 MC
L135..... Max. 45.75MC  TI152 . ... .Max. 45.2 MC
L151 ... . Max.42.50 MC L153, LL154 . Max. 44.15 MC
41.25M 47.25MC
2-5% (TRAP)
GENERAL: Allow receiver and test equipment at least 20
minutes warm-up.
1. Turn volume control to minimum and contrast control 42 5 MC 4575MC

fully clockwise. Set channel selector to Channal 9 and % 4+ 89
fine tuning fully counterclockwise. 50% —_ 5%

50% +5%

2. Short antenna terminals together.

3. Connect oscilloscope to Test Point III thru 22,0009 re- o
sistor not more than 2.5 inches away from Test Point III. 45.0MC 100 %
Connect —3.5V bias between Test Point II and chassis.

°
4. Inject signals from a properly terminated AM signal gen- :izgé rh\jg,;g
erator or sweep generator, through the I-F INJECTION 44.,15MC °° g
NETWORK shown, to the I-F injection point. This point 105% MIN.
is accessible through a hole in the tuner top deck at
the base of the Oscillator V2.
5. Align the receiver to produce the response curve illus- I-F RESPONSE CURVE
trated.
VIDED |-F ALIGNMENT CHART
STEP SIGNAL ADJUST REMARKS
FREQUENCY
1 47.25 MC AM Adjust L150 for minimum scope de- Use maximum scope sensitivity and small-
flection est possible signal
2 44.15 MC AM Adjust first L154, then 1153 for Do not retouch these adjustments.
maximumn scope deflection
3 L135 (converter plate) for maximum Do not retouch this adjustment.
deflection of the 45.75 MC marker
4 1.151 {1st I-F grid) for moximum de- Symmetry of the nose is important. No por-
flectior of the 42.5 MC marker and tion of the nose should be out of symmetry
38—-48 MC sweep genera- proper nose shaping by more than 3%
S tor, with scope calibrated T152 {Znd I-F Plate) to place 45.75

3 volts peak to peak for 2
inch deflection

6 T151 (¥st I-F Plate) to place 42.5 Repeat 5, 6, and 7 if necessary.
MC marker properly on the curve.

MC marker properly on the curve.

7 1.15]1 if necessary to shape the nose
4.5 MC TRAP ALIGNMENT AUDIO ALIGNMENT WITH ON-THE-AIR SIGNALS
1. Connect a—7.5V bias toc Test Point II, with the positive 1. Tune in a strong local signal and set receiver volume to
bias lead grounded to chassis. a low audible level.
2. Turn contrast control to maximum, volume to minimum. 2. Adjust L30l for maximum undistorted, buzz-free audio
3. Connect the DETECTOR NETWORK shown to Test output. Start with the core at the outermost position away
Point IV and feed its output to an AC VTVM. from the printed board and tune for the second '‘peak’’
4, Apply a 4.5 MC AM signal through a Sppf capacitor at encountered on the way into the coil form.
Test Point III. 3. Connect a variable bias supply (3 to 15V) to the AGC
5. Adjust the top core of T154 for minimum reading on Test test point with the positive lead to the chassis. Adjust
Point IV. Two core positions will give am apparent bxqs until audio signal dxs(ort.s on.peuks slightly, then
minimum indication, the correct one is reached while adjust core of L302 to curb distortion. Repeat this pro-
turning the core toward the top end of the coil form. cedure several times at increased bias levels until maxi-
mum clarity of audio is obtained.
4. Adjust the bottom core of T154, repeating the bias ad-

NOTE: Retouching of the trap adjustment may be necessary
after alignment of the audio takeoff.

I-F INJECTION NETWORK

vances in step 3, to achieve the optimum setting for
noise-free performance at low signal levels.

TO TEST
pomt ———]fF—
big

a7 upf

TO CHA3S1S
-

OF
RECEIVER

DETECTOR NETWORK
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Models WG-3113A, WG-3123A, WG-3143A,

e ve 4 V-PA &V-78 [ )
13We  12€hs  8ags
";9' A WG-3153A, WG-3213A, WG-3273A, WG-3413A,
20w
: WG-3423A, WG-3443A, WG-3453A, WG-4113A
* o L] L]
VESPERE RE T s em i WG-4123A, WG-4143A, WG-4153A, WG-4213A,
TUBES - :
| R o= e & WG-4273A, WG-4413A, WG-4423A, WG-=4443A,
;.s%%ly P and WG-44 53A
L (Material on pages 58 through 60)
p — pag gh 6
v-12
L-401112AX 4
%%%{L DAMPER VIDEO
oIl
T-200 T-201
y3 o . rasv 1ST PL.F TRANS. 2ND PI.F & DET
1T 1 AMR 2N PLF. Rz OUTPUT, Vel :
00 O i 5 1537 IBrz Asw
= TO I-F ourpur - g
NPTy O SR hen 200
1ST PLF. _ IF INPUT
35\/:‘6TRANS I"
1 |
AUDIO DET.Q } k ,{ .
L-101 ¢-201 %8500 {
PR F >
2N/ UAD- oot LS 1 ; ER: p
12CAS 56 150 .001 180
A coi Buzz soov
QUUTDI"ST CONTROL ¥ T
IO AGC r[ﬁN/NAL YYVWVY
. H T TR
5 soov 500
/J] 70 +138Y TERMINAL C 200 -
R-316 R-310 [ R-414 ON R-F TUNER 2 F 200¥
il PYEEI%LT 710'}.'5 ’ t
s e S ———— 71—
Chassis Tube Layout and Trimmers P e e () () e —— —— - —— —
| 7 —= L ‘ 3 —5
+|A R | I c|§% 57303-5 j 'MMW‘%:’ FFgor
T I A N e .
2000 = ] | MEG. ,|sov R-306 68 K €304 C63002
|| [X5 [
i lc-312
| 538y o OCV-(.ISA%:
I3 ] FQ7 | VERT.SWEEP AND SYNC
SVNC SEP.
1 SR-101
o Ay Lo m‘ ) 25 —
INTERLOCK C-401 1% SR
’_'b 01. | ¥ ':oa%'v s5v Z Jox
1
L7
R-400 R-402 2 Y 1
4] - . .l 470K I P =401 3 “53'.{
e 8-4‘00 c 404 I Izso MF. C-405y 201 MF. g g gggnz.ggbggl ghaof
ﬁu/sron 400y zuav = }oous'«'L : Tﬂ\—ﬂ COIL. L FOH e
= N 3
CABINET cms.c/: l ~ TP-2 :.'”09
GROUND CUND = 12
L [ 3
R-401 | sr403 C aoel R-406% ¥
(] V-2 -4 -3 V-1 > :: 22v P-p 100V 128v|
A5 We 12Chs  e8ds 3876 3876 aens | T2OF SIS \/\,”-”‘“ . & 7
12.85¢ $4.85v 1.7V, 58,55 ¥ T0
7 2 3 4 4 5 2] ¢ 3 3 4 = 13V
C-403A =t=C-4038; C-102B:
TUNER TUBES ST ol T 00T 1| 08 E prope K| o
cwv‘z'icr';n e V2 v-10 V-6 6CGTor  6CGToR | 390K ZSELENIUM C 407 C “OGIC 4°9I
i\ S5FG]  2FS5 | 12AX4  12DQ6-B 23AWP4  6FQ7 i soov
ATV T4¥ | 210V 4.5V 42,8V LIALS 554
s 4 4 3 e 717 2z 7 #7144 5 4 5 1
______ - T%0° ; o : R0:  HORIZONTAL SWEEP AND POWER
. T So0v
L_------ Ly X & F ¢ B X I _&§ » L N § § § ¥ ] -— -
O rrinTED ClRCUIT
T  GROUND

NOTE—In UHF receivers the filament voltages in the tuner and above the tuner in thi heater string will be slightly greater because of the filament voltages of the tuner tubes.
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D
MONTGOMERY WAR Y irli

MODELS
WG-3113A — 3123A — 31434
WG-3153A — 32134 — 3273A
WG-34134 — 34234 — 34434

V-] SOUND [-F AND AUDIO V-2 T-100 WG-3453A — _
3BN6 12CAS AUDIO OUTPUT WA 143 AI0a ) b AP o
AUDIO DET. sy Lpyy Vi — 1 AUDIO OUTPUT sive  TRANS.  geegy WG-4273A — 4413A — 44234
; R102 © |04_]_ ¢ lois 10¢] 1 coe I WG-44438 — 44534
7 680 ’ T 01 2%0A
[
l R-|04 VELLOW
C103  IMEG
e B oy
u ONTRO
TAKE-OFF | © &
COLI! 1 ALL CAPACITANCE VALUES LESS THAN L0 IN MF
. * AND ABOVE 1.0 IN MMF. UNLESS OTHERWISE SHOWN.
alc-lo;eAEER-m -
1K 22 MEG. K=1000
s00v [
ALl RESISTANCE VALUES IN OHMS AND - WATT
UNLESS OTHERWISE NOTED. 2
Se el —————————— - e - — . e
—— | '
o T _‘_
| m o pp | L-204 | pnn 45,725y pop
CK-TO6 A M% ml!' jjﬁ[s C'§‘§’ !4.5 MC TRAP | ’_lC'JH 1 il | DA
CRYSTAL . A
DIODE  L-201 ,g" [ e | T%5 /
| 1 V-6
_ [ lr 4 == ¢ 212 23AWP4
o R-214% | 01
16.8K= L-2051 200v 2p.p
[ =T ol Y| T 120K e
R21S ?0%‘,1 | "\CONNECT TO 10 on 2
36K A WHICHEVER GIVES
L7 BRIGHTNESS ER218 EESINRECLE
CONTROL £ DEFLECTION
‘oK . 500 ~1.. (G __cowus
T CONTRAST & socrcues T ; q L-JOFO |
resr CONTROL - R220 | VERT. DEFL.COILS |
POINT "¢ K WWy 1 |
FC209 gR02 OMEG | =213 7 } |
T 7001 s00v F 15K T%,. Rw"c R‘-'alzhe |
_— === 1= —-T300 - — | 210 AMMA T
o o VERT, OUTPUT TRANS. vELLOW 1 ]
L ww N §_ F K 3 B B R N R ] --—-—-—--—_-—l - 1 £0 C4|9 [
R-211 270, Ea S5n 3
R-309 IMEG.Z [// 1 530«155 [] . H or Fsoov YOKE i
o €309 O PLUG | (2.8,
YYYVY N 9'1 A DO NOT MEASURE |
c307 RI 8 S=C308 3007 1 |
6033 kT 5N YOKE
a | (983 \SOCKET |
€306k “00v % 1 G el |
o o ] i
v d z 3
L : ] $22% = | VERT LIN.
T m, g : I“’"V [ MEGT » R-316 3 CONTROL 5125313 . |
| R-311 2.TMEG 4 %e R312 180K
. VERT. 0SC. 500K3 VERT HOLD
1 MW ! WA CONTROL
g S w—— Um0
50 CYcLES r
¢ R-310 §7.5ME6,
A —
1 HEIGHT CONTROL [
4001
I V-10 DO NOT MEASURE !
| 12DQé-B i
c.a3 g HORIZ.OUTPUT lon i
- L 4 -28v T'400| VW8
r 1 " < 3 nomiz.outeut | RN 1 33 AN lc«w
R-412% [cai2 R-4163F TRANS. 1,2, 0 Si—
470 KF =5.001 470KE | sy | 2 } MW 46w
so6v l/o,\{ 2 -419
— I e (B Pl
c-4 85y p-p Lobie——o S &
33¢ 15.750 ~ ' =
s00v U= f 4304 BOOST
R 4L R 415 oL ‘;oigﬁ%ﬁ 143y
56 K 8.2K ~ - 5
Lcas ¥ CHOKE, DAMPER
T015 v-12
600V IQ ngle ]2A3(4
4 i HORIZ. HOLD DAL 2
104‘4 i L CONTROL
SUPPLY T 002
T Soov Ty
S
v -— Ly DC SOCKET VOLTAGES

All DC voltages shown on the schematic are measured with a high impedance VTVM
and under zero signal conditions.
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MONTGOMERY WARD Models WG-3113A, WG-3123A, etc., Continued

INSTRUCTIONS CHASSIS REMOVAL

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.

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.

SERVICE ADJUSTMENTS

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

p—

5

completion of this adjustment, tighten the clamp at the rear
of the defiection yoke.

CENTERING ADJUSTMENT — If horizontal or vertical cen-
tering is required this should be done at 105V line (if pos-
sible) to obtain normal setting. Adjust each ring in the
centering device until proper centering is determined. If
centering is not adjusted properly, focus may be poor.

PRINTED CIRCUIT BOARD ASSEMBLY (S-38A2363)

PICTURE ADJUSTMENT — For further adjustments, obtain
a test pattern on the receiver. When a test pattern is ob-
tained, it may be necessary to slightly re-adjust the fine
tuning control for clearest picture.

PROCEDURE FOR ADJUSTING HORIZONTAL OSCIL-
LATOR COIL IN SETS USING A MULTIVIBRATOR
OSCILLATOR — Short sync separator plate to ground or
B4. Place a short across the terminals of the horizontal
oscillator coil. Adjust the horizontal hold control until the
horizontal blanking bar drifts slowly across the screen.
Remove the short across the horizontal oscillator coil and
adjust iron slug in the coil until horizontal blanking bar drifts
slowly across the screen. Remove short from the sync sepa-
rator plate. The picture will lock in — controls need not be
touched.

NOTE: Once the coil has been adjusted, it should never be
touched again.

HEIGHT AND VERTICAL LINEARITY ADJUSTMENT —
Adjust the height control until the picture fills the mask
vertically. Adjust the vertical linearity control until the pic-
ture is symmetrical from top to bottom. Adjust the picture
centering device to align picture with the mask. Adjustment
of any control will require a re-adjustment of the other
control.
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CHASSIS T5-584

MOTOROLA MODELS 19720, 21, 22, A19T24, 25, 19RT29;23K76, 82, 83, 84, 87,
88 90 91,95 96, A23K100, 101, 102, 103, 23K105, 106,
107, 23SF15, 16, 17, 18, 23715, 16;27K10, 11, 13, 14

MODEL BREAKDOWN CHART

VHF UHF
MODEL CHASSIS TUNER TUNER ADDITIONAL CHASSIS
19T20GA,EA CDTS-584 WTT-319% =
Y19T20GA,EA CDTS5-584Y WTT-320Y* ZTT-601
19T20GLA,ELA KDTS-584 STT-311 or
STT-327* --
19T21JA,BEA PCDTS-584 CPTT-329** --
Y19T21JA,BEA CDTS-584Y WTT-320Y* ZTT-601
19T22AWA,GRA, WGA DTS-584 CPTT-330%* oo
Y19T22AWA,GRA,WGA DTS-584Y TT-320Y* 2TT-601
A19T24AWA,EA,GA ADTS-584 RTT-323%%%* -- Rem. Rec. - TRR-1
Al9T25AWA,GRA, WGA ADTS-584 RTT-323%%** -- Rem, Rec. - TRR-1
19RT29AW,CH,G RCDTS-584 WTT-319% -- Radio - THS-4101
23K7T6CWA,MA, WA DETS-584 DCPTT-330%* --
Y23K76CWA,MA, WA DETS-584Y WTT-320Y* LTT-601
23KB82B,M, W PCETS-584 CPTT-329%** --
Y23K82B,M,W CETS-584Y WTT-320Y%* LTT-60]
23K83MP PCETS-584 CPTT-329%** --
Y23K83MP CETS-584Y WTT-320Y* LTT-601
23K84B,M,W PCETS-584 CDTT-329** --
Y23K84B,M,W CETS-584Y WTT-320Y* LTT-601
23K87TM, W LDETS-584 CPTT-330%* --
Y23K8TM,W LDETS-584Y TT-320Y* LTT-601
23K88W LDETS-584 CPTT-330%* --
Y23K88W LDETS-584Y TT-320Y* LTT-601
23K90M, W, MA, WA ETS-584 SPTT-333%%%% --
Y23K90M,W,MA, WA ETS-584Y SPTT-322Y*** KTT-601
23K91CW ETS-584 SPTT-333%%%x% --
Y23K91CW ETS-584Y SPTT-322Y*** KTT-601
23K95M ETS-584 SPTT-333%%%* --
Y23K95M ETS-584Y SPTT-322Y*** KTT-601
23K96CW ETS-584 SPTT-333%%*x --
Y23K96CW ETS-584Y SPTT-322Y*** KTT-601
A23K100B,M, W ADETS-584 ACPTT-331%% -- Rem, Rec. - TRR-1 or TRR-2
A23K100BD,MD,WD DADETS-584 ASPTT-334%%%% -- Rem. Rec. - TRR-1 or TRR-2
A23K101B,M, W ADETS-584 ACPTT-33]1%* -- Rem, Rec, - TRR-1 or TRR-2
A23K101BD,MD, WD DADETS-584 ASPTT-334%%%% -- Rem, Rec. - TRR-1 or TRR-2
A23K102M,W ADETS-584 ACPTT-33]** -- Rem, Rec. - TRR-1 or TRR-2
A23K102MD, WD DADETS-584 ASPTT-334%%%x% -- Rem. Rec. - TRR-1 or TRR-2
A23K103W ADETS-584 ACDTT-33] ** -- Rem, Rec. - TRR-1 or TRR-2
A23K103WD DADETS-584 ASPTT-334%*%% -- Rem, Rec. - TRR-1 or TRR-2
23K105W FTS-584 SPTT-333%%%* --
Y23K105W FTS-584Y SPTT-322Y*** KTT-601
23K106MB FTS-584 SPTT-333%**x --
Y?23K106MD FTS-584Y SPTT-322Y*** KTT-601
23K107W,WH FTS-584 SPTT-333%%** --
Y23K107W,WH FTS-584Y SPTT-322Y*** KTT-601
23SF15M-FM,W-FM QETS-584 SPTT-333%%** -- FM-AM Tun & AF Pwr Amp -THS-1076
Multiplex Unit - HK-71#
Record Changer - VM7LRC
Y23SF15M-FM,W-FM QETS-584Y SPTT-322Y *** QTT-601| FM-AM Tun & AF Pwr Amp - THS-1076
Multiplex Unit - HK-71#
Record Changer - VM7LRC
23SF16CW-FM QETS-584 SPTT-333*%x*x -- FM-AM Tun & AF Pwr Amp - THS-1076
Multiplex Unit - HK-71#
Record Changer - VM71RC
Y23SF16CW,FM QETS-584Y SPTT-322Y *** QTT-601 | FM-AM Tun& AF Pwr Amp - THS-1076
Multiplex Unit - HK-71#
Record Changer - VM71LRC
23SF17TW-FM DQETS-584 SPTT-333%%%x -- FM-AM Tuner - H5-1043
AF Pre-Amp & Vibrasonic - THS-1079
AF Pwr-Amp - THS-1078
Multiplex Unit - HK-71##
Record Changer - VM73RC
Y23SF17TW-FM DQETS-584Y SPTT-322Y*** QTT-601] AM-FM Tuner - HS-1043
AF Pre-Amp & Vibrasonic - THS-1079
AF Pwr-Amp - THS-1078
Multiplex Unit - HK-71##
Record Changer - VM73RC
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MASTER MODEL BREAKDOWN CHART (Cont,)

ment procedure.
ment procedure.

tuning adjustment procedure.

VIDEO DET XTAL
(INC A

#*Switch type tuner with continuously variable fine tuning, refer to
nInetallation And Service Adjustment! section for fine tuning adjust-

**Switch type tuner with concentric pre-set fine tuning, refer to
nInstallation And Service Adjustment" section for fine tuning adjust-

***Switch type tuner with one knob, push-in, pre-set fine tuning,
Refer to ''Installation And Service Adjustment'' section for fine

( vir_. )
PICTURE TYBE

VIDEO IO ‘
|upurl
0

@

00000

Adaptor,

VHF UHF
MODEL CHASSIS TUNER TUNER ADDITIONAL CHASSIS
23SF18W-FM DQETS-584 SPTT-333%%%x -- AM-FM Tuner - HS5-1043
AF Pre-Amp & Vibrasonic - THS-1079
AF Pwr-Amp - THS-1078
Multiplex Unit - HK-71##
Record Changer - VM75RC
Y23SF18W-FM DQETS-584Y | SPTT-322Y**x QTT-601| AM-FM Tuner - HS-1043
AF Pre-Amp & Vibrasonic - THS-1079
AF Pwr-Amp - THS-1078
Multiplex Unit - HK-71##
Record Changer - VM75RC
23T15BRA CETS-584 WTT-319* --
Y23T15BRA CETS-584Y WTT-320Y* LTT-601
23T15BRLA KETS-584 STT-327* --
23T16BA,CWA,MA, WA DETS-584 DCPTT-330%% --
Y23T16BA,CWA,MA, WA DETS-584Y WTT-320Y* LTT-601
2TK10MA, WA GTS-584 PTT-322%%* --
Y27K10MA, WA GTS-584Y PTT-322Y*** KTT-601
27TKIIMA. WA GTS-584 PTT-322%%* --
Y27K11MA, WA GTS-584Y PTT-322Y*** KTT-601
27K13CW,M, W HTS-584 HSPTT-333%%%% --
A2TKI3CW,M, W AHTS-584 HASPTT-334%%%x -- Rem, Rec, - TRR-2
Y27K13CW,M, W HTS-584Y PTT-322Y *** KTT-601
2TK14M, W HTS-584 HSPTT-333%%%% --
A27TK14M,W AHTS-584 HASPTT-334%%%x -- Rem, Rec, - TRR-2
Y27K14M, W HTS-584Y PTT-322Y%*x KTT-601

#****Turret type tuner with one knob, push-in, pre-set fine tuning.
Refer to 'Installation And Service Adjustment' section for fine
tuning adjustment procedure,

#Stereo-TV with model suffix letter "A'' uses the following chassis:
HK-54-1 Multiplex Adaptor and HK-62 Audio Inverter.
suffix letter '*Z" will use the HK-54-2 Multiplex Adaptor,,

##Stereo-TV model with suffix letter ""A' uses the HK-54-1 Multiplex
Models with suffix letter " Z' will use the HK-54-2 Multi-

plex Adaptor.

GENTERING
S~

@@H
VHF TUNER

@
VERT NO!?E
LIN

GATE

Z

[
ws~g gz

LIRCUIT
GUARD.

Models with

rotate the control ineither direction
for best picture and sound, Then
release the knob untilitturns freely,
rotating it until it locks back into
its channel position,

If the proper tuning point is not
within the range of the pre-set
screw, it will be necessary to
remove the knob and adjust the
individual screws with an insulated
screwdriver. Start with the highest
numbered channel and adjust in
descending order, Channel 2 coil
has no adjustment, The number
adjacent to each hole corresponds

TS-584 SERIES TUBE LOCATION

INSTALLATION & SERVICE
ADJUSTMENTS

Prior to making any fine tuning ad-
‘justments, set the optimizer control
to its mid-mechanical position (see
"Optimizer Control" inthis section).

Switch Type Tuners With Continu-
ously Variable Fine Tuning

Center the fine tuning control me-
chanically, Set tuner to the highest
numbered available channel and with
an insulated screwdriver, adjustthe
individual channel oscillator screw
for best picture and sound, Adjust
all other available channels in de-
scending order, Only a slight ad-
justment should be necessary to
bring in each channel,

Switch Type Tuners With Concentric
Pre-Set Fine Tuning

Rotate the fine tuning knob in either
direction for best picture and sound
on all available channels, Turning
the fine tuning shaft to the right or
left engages the pre-set gears, The
gears, in-turn, change the position
of the core in the oscillator coil.
Individual coils are used for each
channel,

Switch Type Tuners With One Knob,
Push-In, Pre-Set Fine Tuning

Push in the channel selector knob
disengaging the channel selector
shaft and engage the fine tuning
mechanism, Hold it there and

to the channel, On some 23" and
27" models, it will be necessary
to remove the channel selector knob
insert bearing by turning it in the
direction of the arrow, Center the
pre-set screw within its range, then
adjust the corresponding individual
oscillator screw for best picture
and sound,

Turret Type Tuners With One Knob,
Push-In, Pre-Set Fine Tuning

Push in the channel selector knob
disengaging the channel selector
shaft and engage the fine tuning
mechanism, Hold it there and
rotate the control ineither direction
for best picture and sound. Then
release the knobuntilitturnsfreely,
rotating it until it locks back into
its channel position,
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If the proper tuning point is not
within the range of the pre-set
screws, it will be necessary to ad-
just the oscillator core within the
strip. First, center the pre-set
screw within its, range; then adjust
the screw that appears in the hole
above and to the left of the shaft:for
best picture and sound.

On Al19T24 and A]l9T25 series
models, remove the back cover.
Adjust the oscillator core for best
picture and sound, Use aninsulated
screwdriver with a shaft diameter
of .09" or less to avoid ruining
threads in strip coil forms, Re-
adjust all available channel pre-set
screws for best picture and sound.

INDEXING AUTOMATIC TUNERS
FOR AVAILABLE CHANNELS

To index (stop) an available channel,
adjust the pre-set tuning for best
picture and sound. Refer to "Fine
Tuning Adjustments" (tuners with
pre-set fine tuning} in this section.

To by-pass (skip) an unused channel,
set switch on back cover to"manual”
position. Turn the fine tuning ad-
justment for the channel counter-
clockwise four (4) turns.

NOTE: On models A19T24 and
Al9T25, a safety switch, activated
by the fine tuning pre-set arm,
opens the motor circuit when fine
tuning or when the channel selector
knob is free-wheeling, Therefore,
automatic channel changing will be
inoperative unless the channel se-
lector knob is engaged with the
selector shaft,

REMOTE MANUAL SWITCH

The remote manual switch located
on the back cover allows automatic
or manual operation of the receiver,
If the automatic portion of the re-
ceiver becomes inoperative at any
remote tuning function, whether it
be receiver “'"off"', sound '"muted' or
any other setting, the receiver may
be restored to normal manualoper-
ation by setting the switch to the
t'manual" position.

DEFLECTION YOKE ADJUSTMENT

The picture will be tilted if the
deflection yoke is not correctly
positioned. The picture may have
raster distortions or neck shadows
if the deflection yoke is not tight
against the flare of the picturetube.

To adjust the yoke, loosen the yoke
retainer clamp. Position the yoke
as far forward as possible and
rotate until the picture is straight,
When satisfactory, tighten the yoke
retainer clamp,

PICTURE CENTERING

Position the magnetic centering de-
vice arms 180° apart (minimum
field strength) and, so they lie in a
vertical plane, Rotate each arm to
center the picture, Bestadjustment
is usually with minimum field
strength,

HORIZONTAL SIZE CONTROL

The horizontal size control varies
the screen voltage of the horizontal
output tube and should be adjusted
after the raster has been properly
centered,

FOCUSING ADJUSTMENT

To provide for differences in the
picture tube gun structure, a focus
adjustment is provided by three (3)
lugs located on the chassis. They
provide a ground potential point,
a B+ voltage point and a bootstrap
voltage point. Connect the blue lead
from the picture tube socket to the
lug which provides the bestover-all
focus, center to edge of screen,

DYNAMIC FOCUS ADJUSTMENT
(23" AND 271, 110° CHASSIS)

Connect the lead from the focus
adjust coil to the lug which provides
the best over-all focus. Then ad-
just the core in the focus adjust
coil for hest right and lefthand edge
focus, Tune core away from the
mounting bracket,

NOISE GATE CONTROL

The noise gate control is used to
adjust the receiver for best hold
stability under noise and different
signal strength conditions,

To adjust, tune in a channel for best
picture and sound. Turn the noise
gate control counter-clockwise
(whenviewed from rear of receiver)
until the picture becomes unstable
(rolls down or slips, etc.), Then
turn control clockwise until the
picture returns to normal. Check
all channels; if any are unstable,
continue turning control clockwise
until the picture is normal on all
channels,

CIRCUIT GUARD

The circuit guard is a thermal cut-
out type of overload relay. It is in
series with the power into the re-
ceiver for protection against shorts
in the chassis,

The circuit guard will remain inthe
"closed circuit! state when the cur-
rent requirements are normal, In
the event of a continuous high cur-
rent overload, the bi-metallic ele-
ments of the unit will become heated
to the extent of '*opening! the con-
tacts and disconnecting the AC
power, After the bi-metallic ele-

ments have cooled, the circuit guard
may be re-set by depressing the
plastic re-set button,

The circuit guard is designed to
remain ''cloged" onthe higher-than-
normal instantaneous surge sur-
rents encountered 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
reapplied when the re-set button
is held depressed,

OPTIMIZER CONTROL
(On All Models Except 19RT29)

The optimizer control is connected
in series with the video detector
load which results in a variable
load affecting the video response of
the receiver.

The optimizer control is not a
service adjustment. It should be
used in conjunction with the fine
tuning, contrast and brightness con-
trols to reduce the ''snow effect' in
fringe areas or sharpen andcrispen
the picture in areas where the sig-
nal strength is high.

For optimum effect, set the optimi-
zer control to its mid-mechanical
position, then adjust the fine tuning
control to the point where sound
bars just disappear from the pic-
ture. Then adjust the optimizer
control for desired picture quality.

39.75 Mc TRAP
(Adjacent Video)

ADJUSTMENT

The adjacent video trap coil (L-101)
is set to approximately 36 Mc atthe
factory and must be adjusted if
interference from an upper adjacent
channel is present, See ""Alignment
Detail" for location,

SERVICE NOTES

CHASSIS REMOVAL HINTS
191 & 23" Table Models

The chassis can be completely ex-
posed by removing the back and
bottom covers. Voltages and wave-
forms can be taken and all chassis
components are accessable.

23" & 27 Consoles

Remove the chassig,tuner and con-
trol mounting bracket as a unit
from the rear of the cabinet, The
medallion covering the brightness
and vertical hold knobs (27'" mod-
els only) can be easily removed
from the control mask by prying
it forward with a thin bladed screw-
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driver in order to remove and
replace the two (2) knobs, Always
replace grounding braids and/or
clips and dress all leads properly
(see receiver rear view photos)
when re-installing chassis,

PICTURE TUBE REPLACEMENT

Use extreme care in handling the
picture tube as rough handling may
cause it to implode due to atmos-
pheric pressure, Do not nick or
scratch glass or subject it to any
undue pressure in removal or in-
stallation. Use goggles and heavy
gloves for protection,

Always place protective tape on the
replacement tube in the same posi-
tion as on the original tube. Rolls
of tape may be purchased from
Motorola Distributors {(Part Number
11M131475 - black or Part Number
11M10033A12 - white), In most
cases, it should only be necessary
to loosen, not remove, the picture
tube mounting strap in order to
remove the tube.

PICTURE TUBE REPLACEMENT

Models 19T20, 19T21, 19T22,
A19T24, A19T25 and 19RT29

1. Remove socket, yoke and high
voltage connection to picture tube.

2. Remove chassis from cabinet,

3. Place cabinet face down on soft
cloth,

4, Remove CRT retainer and dust
sealing tape to remove tube from
bezel,

5. Re-install in reverse order,

Models 23K76A, 23K82, 23K83,
23K84, 23K87, 23K88, A23K100,
A23KI101, A23K102, A23K103, 23T15
and 23T16

1. Remove chassis withpicture tube
and its mounting bracket from the
rear as a unit,

2. Remove socket, yoke and high
voltage connection to picture tube,

3. Remove spring clips from top
and bottom of window frame,

4, Remove four (4) screws securing
frame to CRT mounting brackets,

5. Remove gasket, window and
frame in one piece from CRT.

6. Remove CRT mounting strap
noting its position on bell of tube,

7. Remove CRT from bracket noting
position of anode connection,

/

i
TG BRACKET
SCREW

MODEL 23T16 CRT MOUNTING

8. Remove protective tape from old
CRT and place it in the same posi-
tion on the new tube, Cleanfaceand
re-install new CRT, tightening the
strap mounting screws. New tube
must be positioned properlytoallow
an air tight seal with the window in
place,

9, To insure proper sealing between
window and CRT, itis recommended
that a new gasket, Motorola Part
No. 32C65859A01, be used when the
tube is changed.

10. Install the four (4) frame mount-
ing screws and two({2) clip retainers.
Before tightening screws, use the
pressure of both hands to press the
frame tight against the face of the
tube, one side at a time. Hold the
frame in position with one hand and
tighten the self-tapping screws with
the other hand,

5 .
i i)

MODEL 23K90 CRT MOUNTING
REAR VIEW

PICTURE TUBE -
T7ASSEMBLY MOUNTING ¢
S

CREWS

MODEL 23K90 CRT MOUNTING
FRONT VIEW

Models 23K90, 23K91, 23K95,
23K105, 23K106, 23K107, 23SF15
thru 23SF18 and 27K10 thru 27Kl14

1. Remove socket, yoke and high
voltage connection to picture tube,

2. If necessary, remove chassis to
gain access to lower bezel mounting
screws,

3. Remove bezel mounting screws
and bezel,

4, First, remove two (2) upper CRT
mounting bolts; then, while support-
ing CRT, remove the lower bolts,
Remove CRT and mounting strap
out the front of the cabinet,

5. Remove strap and protective tape
and place in position on new tube.

6. Re-assemble in reverse order,

Apply power with service line cord
and check receiver operation, Make
all adjustments in accordarce with
the instructions giveninthe "Service
and Installation Adjustment!
section,

TO REMOVE I F COILS FROM
SHIELDS

The coils located in shields are
locked in position inside the shield,
In order to gain access to the coil
and components located within the
shield, grip one side of the coil
form with long-nose pliers and
carefully pull it out of the shield,
If leads are to short to permit
access to the coil, unsolder leads
from chassis components, not from
coil form, Heating the coil termi-
nals may result in component dam
age or loss of wax protectionagainst
moisture,

When re-inserting coil assembly in
shield, be sure coil form locks into
position inside the shield,

Coils which are dipped in wax must
be replaced as an assembly to
maintain proper moisture protection
in high humidity areas.
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RESCAP AND MODULAR COMPO-
NENT REPAIR

If it is necessary to repair a re-
ceiver containing a defective res-
cap or modular component and the
replacement unit is notimmediately
available, it is possible to repair
the existing unit in the following
manner, Merely remove the de-
fective component from the circuitry
by cutting the appropriate lead(s)
and then substitute conventional ca-
pacitors or resistors back into the
circuitry, When this method is
used, it is always desirable to
replace the circuitry in such a
manner that the defective compo-
nent is removed entirely from the
system, In other words, do not
bridge the defective component with
the replacement unit, This is to
avoid any detrimental effect that
the defective component might in-
ject into the system. An example
of this would be an open coupling
or by-pass capacitor which you
would normally think could be
bridged by an external capacitor
with no ill effects. However, you
should ,keep in mind that it is
possible for the capacitor to inter-
mittently cure itself causing the
total capacity to intermittently
double, On the other hand, it is
just as possible for the defective
capacitor to short-out in the near
future. Therefore, when replacing
components with external parts, re-
move the component completely
from the circuit, In some cases
two or more components are con-
nected internally to a single wire
and when the wire is removed from
the circuit, more than one compo-
nent is disconnected, In these
cases, it will be necessary to re-
place the remainder of the compo-
nents with external parts,

CHANNE.
STOP-SKIP S

The schematic diagrams

power application and
their normal resting pos
the power is removed,

on-off functions,

Bl
STEP RELAY

This section contains anexplanation
of the automatic operation, switch
function and service information.

mote receivers are at the back,

TYPE AND FUNCTION OF RELAYS

The Channel Change Control relay
{E-906) and Audio Stepping Control
relay (E-907), located onthe remote
chassis, are of the momentary con-
tact type. The relays close during

s P

58
MOTOR & GEAR
BOX ASSEM

B1A
REMOTE
ON-OFF SW

AUTOMATIC TUNER

AUTOMAT'C TUN |NG The armature on the stepping relay

actuates a rotary switch (E-51B)
having twelve (12) positions, Each
time the relay is actuated, the
armature drives the switch to anew
position, The rotary switch has
four (4) stator contacts and the wiper
arm has three (3) contacts spaced
120° apart, Consequently, the func-
tions performed by the rotary switch
repeat each time the switchisdriven
four (4) times., The rotary switch,
when actuated, controls the audio
and successively repeats stepsfrom
high volume, low volume and mute
and mute once more, (The last
mute is coupled with the remote
nofft' position.)

of the re-

return to
ition when

In addition to controlling the audio

The AC Stepping relay (E-51)located levels, the AC Stepping relay turns
on the TV receiver controls the the TV receiver on and off, re-
audio levels, audio mute and remote motely, A leaf switch (E-5]A) is

opened every fourth successive step
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SIMPLIFIED MOTOR SCHEMATIC

(REMOTE RECEIVER ON)

REMOTE RCVR
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906 |
v 53 : CHANNEL :
PUR CHANNEL ChANCE, |
TRANS 1srop-sm Pl oyl CONTACTS |
PRl = CONTACTS '
]
1 INDEX SW b o—o
;nﬁﬁrﬂ 07 ON EA;.SI. TUNERS \ l :
£56 1 f
SAFETY Sw TUNER MOTOR @: g% !
1 | Aupio step i
NOT GN_ALL TUNERS : CCO(;‘JT' ARCE}SAY :
| |
£51 i i
STEP 655 [ Tz !
RELAY REMOTE MANUAL SW | REMOTE !
Lo @' RCVR !
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ON-OFF SW E51A MANUAL T REMOTE L___TRANS |
REMOTE ON-OFF SW °

ON CABINET BACK
(SHOWN IN REMOTE POSITION)

SIMPLIFIED MOTOR WIRING DIAGRAM

of the stepping relay and removes
power from the TV receiver, The
leaf switch (E-51A) is paralleled in
the '"remote' position with a manual
slide switch located at the rear of
the TV receiver, This switch (E-55,
Manual-Remote), when closed, by-
passes the remote on-off switch
(E-51A) and the TV receiver will
remain on, The contact gap for the
leaf switch (E-51A) should be ,030"
minimum when open,

CHANNEL STOP-SKIP SWITCH

(E-53)

The primary function of the Channel
Stop-Skip switch is to stop the tuner
at the indexed channels and to con-
tinue to apply power to the motor
when the tuner, in motion, reaches
a channel which has not been indexed.

SWITCH POSITIONING: This
switch is activated by the fine tun-
ing screws and must be properly

—~

~

AuDIO OuTPYT

positioned to allow an adequate range
of fine tuning on channels to be
indexed.

If the switch must be adjusted or is
being replaced, proceed as follows:
Rotate the fine tuning shaft until the
pre-set screw is at the end of its
travel in the position to accuate the
switch, The switch should then be
adjusted to open when the fine tuning
shaft is turned 90° clockwise, An
ohmmeter can be connected across
the switch contacts to determine
when it opens,

INDEX SWITCH (E-54) On Models
A19T24 & A19T25 Only

The Index switch, actuated by the
tuner detent spring, supplies power
to the tuner motor. Its timing is
important in that it supplies power
to the tuner motor until the tuner
reaches a point of 3° to 5° fromits

V10
6GK6
AUDIO QUTPUT

TO AUDIO

OUTPUT
XFMR

indexing point, The tuner is then
‘pulled into the precise indexing
point by the large detent balllocated
on the tuner,

Misadjustment of the Index switch
may cause the tuner indexing to be
sluggish or tuner stopping between
channels,

Contact Adjustments:

1. Rotate tuner thru all channels;
note the gap between contacts of the
switch and leave in position afford-
ing minimum gap.

2. With tuner in indexed position,
set contact gap between .030" and
.045m,

3. When switch closes due to tuner
movement, the contact actuated by
the detent spring must have a mini-
mum of .010" over-travel after it
makes contact with the stationary
contact. Adjust the stationary con-
tact, if necessary, so that dimen-
sions in Step 2 and 3 are met,

If Steps 1 thru 3 are correctly
performed when making contact ad-
justment, timing of the Index switch
(E-54) will be correct,

REMOTE MANUAL SWITCH (E-55)

One-half of this double pole-double
throw switch is wired in parallel
with the remote on-off switch
(E-51A, located on stepping relay).
When it is closed, (MANUAL posi-
tion), it by-passes switch E-5]A
and defeats the remote TV on-off
function., At the same time, itopens
the remote receiver's power input
circuit,
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The other half of the switch connects When either the Insta-Matic switch When Channel Stop-Skip switch
the audio level and mute switch (E-57) or the Channel Change relay (E-53) is opened by the indexing
(E-51B) in parallel with the volume (E-906) are momentarily closed, wheel, power to motor is continued
control, In the MANUAL position, power is applied to tuner motor. thru switch E-54 until the tuner
switch E-51B is disconnected from When the tuner moves about 5°¢, reaches a point of 3° to 5° from
the audio circuit allowing the volume Index switch(E-54) closes and power being indexed. Then Index switch
level to be controlled thru its full to the motor is applied thru this (E-54) opens and the tuner is in-
range by the front panel volume switch, When the tuner has rotated dexed by the ball detent,
control only. approximately 10°, Channel Stop- NOTE: Any one of the four switches
INSTA-MATIC SWITCH (E-57) Skip switch (E-53) closes, (Channel Stop-Skip, Insta-Matic, In-
dex or Channel Change Relay) re-

SLHD  GeEroili LT W70 Index switch (E-54) opens at each maining in the closed position will
CRAEE Y, e SRt NS G Sot? channel. Therefore, if the indexing cause the tuner motor to continually
to tuner motor and serves to start wheel is not indexed to stop the operate,
the channel changing process only. tuner at the next channel, Channel

Stop-Sk:p switch (E-53) will remain On concentric pre-set tuners, the
SAFETY SWITCH (E-56) On Models :lo;efi and the mo_tor v_rill contim._xe functif)n of th_e Index switch has
A19T 24 & A19T25 Only o drive tuner. untl} switch E-53 is befen 1n.clu-ded }n the Channel Stop-

opened by the indexing wheel, Skip switch action,

The Safety switch is a normally
open type. It is activated (closed)
when the channel selector knob is
in the normal position. When the
channel selector knob is pushed in
for fine tuning adjustments, the
safety switch contacts open, remov-
ing power from the tuner motor and
eliminating the possibility of jam- "HOT" LEAD OF METER T0 EACH

ming the tuner mechanism, EXPOSED PART OF CABINET. ..
AS WELL AS THE CABINET.

/mo OHWVOLT {OR HIGHER) AC VOLTMETER

NOTES: 1 REPEAT EACH CHECK WITH THE LINE CORD REVERSED
IN THE POWER OUTLET.

2. METER READING MUST NOT EXCEED 7-1/2 VOLTS AC.

GROUND LEAD OF METER TO ANY EARTH

GROUND SUCH AS A COLD WATER PIPE ™a
THE FOLLOWING SEQUENCE OF VOLTSAC  GND — o
EVENTS OCCUR WHEN CHANNEL ®
TOR
CHANGING IS IN PROCESS \—| [==I\# jmlsm?;: 10 WATT RESIS
-

Use of the simplified motor wiring

schematic with the following text E-

will help to illustrate how the chan-

nel change functions. VOLT METER HOOK-UP FOR SAFETY CHECKS
. ERTHRUEL _____
'- __________ 0SC ADJS B
| - [}
| [}
[ [ v | | B | 1
[0 N W (R W W Wy S N W
7 ¢ 1 V2
i 6CG8A
C18,75 | Mix-0sc
LA n »
H &
3 ]
f c15;as] )
= Nl L
2 3
» e
S5 =
= = Ro &Ik =
SWEEP & MARKER GEN
INPUT POINT FOR
CHASSI'S ALIGNMENT m%
)
| (%] c7 | | 9] Cl4
l.GJl ] |_oo1| ll.uol | 001
@ 1w ’ ’ @ )35\!. -)JSV @ ©
F RF & MIXER R83 R84
@{;c Qo 1 ®'prates+ _OFL d
5 Bbb e O \, b =
| £s
¢ e M rorrace  ToFIL SCHEWATic DIAGRAR PO CORRECY T01STIF
O[Vz\ NOYES RESISTANCE VALUE AND WATTAGE
Mﬁ‘fgksc CAPACITORS- UNLESS OTHERWISE SPECIFIED, VALUES
@ LESS THAN ONE IN MF; ALL OTHERS IN MMF.
VOLTAGES-SEE CHASS IS SCHEMATIC DIAGRAM FOR
ACCESS TO GRID VOLTAGE NOTES.
LEAD (PIN 9) OF OSC
C16 OSC TRIM
¢ @Yt a @ MIXER 1.P.= TEST POINT VHF TUNER TT333 & 334
TRIM TRIM CH=CHANNEL
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MOTOROLA Chassis TS-584 (group) Alignment Information, Continued

PRE-ALIGNMENT INSTRUCTIONS

Before alignment of the video IF
section is attempted, it is advisable
to thoroughly check the system, If
alignment is attempted on anIF
section in which a faulty component
exists, successful alignment will
probably be impossible and the en-
tire procedure will have to be re-
peated when the real cause of the
trouble is corrected. Preliminary
tests of the system should include
voltage and resistance measure-
ments, routine checks for bad sol-
dering connections and visual in-
spection of the circuits for over-
heated components as well as for
obvious wiring defects,

VIDEO IF & MIXER ALIGNMENT
Pre- Alignment Steps

1. Maintain line voltage at 120 with
variac,

2. Remove the deflection yoke plug
to eliminate RF interference radia-
tion,

3. Disable local oscillator, On
turret type tuners, settuner between
channels. On switch type tuners,
short out oscillator grid of mixer-
oscillator grid tube with a fine
piece of bare wire or short grid to
tube shield with a fine piece of wire.

4. Apply the negative lead of a 6.0
volt bias supply to IF AGC buss and
positive lead to chassis ground.

5. Connect a 1500 ohm, 60W voltage
normalizing resistor from B+ to
chassis,

6. Set the contrast control at mini-
mum (extreme counter-clockwise
position), and set optimizer control
for maximum resistance (extreme
counter-clockwise position),

7. Insert a 8200 ohm, 1/2W resistor
from the top of the diode (grid of
video output) load to ground,

8, Short across tuner input termi-
nals,

9. Maintain 2 volts peak-to-peak
at the grid of video amp, except
when specific values are given in
the procedure chart.

VIDEO IF & MIXER ALIGNMENT PROCEDURE

10. Refer to Video IF and Sound
Alignment Detail for component and
test point locations,

NOTE: To reduce the possibility of
interaction between the two tuning
cores in a double tunedtransformer
or coil, each core should be adjusted
for optimum response in the tuning
position nearest its respective end
of the coil form,

4.5 MC TRAP ADJUSTMENT
(L-110A)

1. Carefully tune receiver to local
station and advance contrast control,

2. Adjust local oscillator (with fine
tuning control) to bring 4.5 Mc
interference strongly into the pic-
ture,

3, Adjust sound trap (L-110A} to
find the two points of adjustment
at which the sound beat is just
noticeable on the picture tube
screen, Rotate the core toward the
center of the two points, Use
minimum amount of inductance (core
out of coil) that will result in no
apparent beat interference.

STEP SWEEP GEN, & MARKER |} INDICATOR |ADJUST ADJUST FOR AND/OR REMARKS

1. To grid of 3rd IF thru Scope to grid | Both cores | Equal peaks and marker placement as
.00!mf cap. Set sweep of Video Amp |of 3rd IF shown in curve #1.
to approx. 44Mc, mark- thru 47K ohm [trans
ers as required. resistor, (T-103)

2. To grid (pin 1) of 18t IF Same as 1stIF trans | Proper 42.25 Mc marker placement, See
Amp thru .001mf cap. step #1. (T-101) curve #2,

Wrapawire around grid 2ndIF trans | Proper 45.75 Mc marker placement, See
pin of tube and connect (T-102) curve #3.

generator to wire, Set NOTE: Mixer plate transformer (T-1)
sweep to 44Mc, markers may cause suck-out in IF response, De-
as required, tune transformer if desired.

3. To mixer T.P. M thru Same as 47,25 Mc Minimum response at proper trap frequen-
.001mf cap, Set sweep step #1. trap cy. See curve #3. 39,75 Mc trap (L-101)
to 44Mc, markers as (L-103B & | coreisturned fully into coil at a trap fre-
required. 41.25Mc quency of 36 Mc orlower, This trap is set

Trap at 39.75 Mc only whenupper adjacent video
(L-102B) interference is present, *
NOTE: Temporary removal of bias and
an increase of generator output may be
required to see traps clearly.
4, Same as step #2. Same as Mixer plate | Toobtaincurve #4, The mixer transformer
step #1. trans, (T-1 | affects the center peak and the grid coil af-
on tuner) & | fects the two outside peaks. Tune coils si-
18t IF grid | multaneougly for proper tuning and band-
coil width consistant with maximum gain, If
(L-102B) necessary, the | st and 2nd IF transformers
can be touched-up to obtain proper re-
sponse as shown in curve #4,
If interference from an upper adjacent TV
channel is present, L-101 should be ad-
justed for 39,75 Mc, If there is no inter-
ference from an upper adjacent channel,
L-101 is adjusted out of the band pass or
at 36 Mc.

*The 39.75 Mc trap (L-101) is factory adjusted to 36 Mc and is not tuned to 39.75 Mc unless adjacent video
interference is present. Adjust trap by tuning core out of coil until adjacent video interference is visually

no longer present on CRT.
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MOTOROLA Chassis TS-584 (group) Alignment Information, Continued

ADIUST BOTH Face = I' |
e EgSﬁESPE(::S Vi nzpo 45 Mc TRAP Aupio . elul 5-1?
VA AND MARKER "M AUDIO TAKE-OFF SUPPLY
Ap e PLACEMENT =
40% RAN .'_‘5;75”‘0 'AUDIO IF
132 NTERSTAG
STEPL NRANS/ EEN
CURVEL \ QUADRATURE

comn

o
TO GRID AUDIO
N @ &)
) AN ™
N

T102
2ND IF TRANS

ADJUST BOTH IND 1F
3 CORES FOR
4~ PROPER MARKER
PLAC EMENT
5 N
1101 o — N
1 BUIF (st - N 8
STEP 2 10 GRID /_.@‘/ ~ \
CURVE? el / J MIXE Rcmh
e

LI2A
N > [ a123MC TRAP \'

|—
ADJUST BOTH of &
-t | TRAPSFOR @/5/
MARKER w/
PLACEMENT STEPS 3& 4
e ldEElgt
= e
ADJUST FOR .oo1y
STEP 3
CURVE 3 MINIMUM DIP { 11 &‘,’5
T IN RES PONSE MISER MF
39.75 MC TRAP. LANS

SWEEP & MARKER

® s CENERATOR 1V SCORE H
ADJUST FOR ! JouTPur  oan scope
MARKER En [o] I R
PLACEMENT ® [—— _L_
STEP 4 L
CURVE4 { S
VIDEO & SOUND ALIGNMENT DETAIL

ACS e ey
’,_____.___—

SOUND ALIGNMENT (Station Signal lifier ard the detector stages. Grid

Method) current through the tuned coils will A
1 St
load them down making the adjust- Pre 1mma-ry L .
This sound system used in this ment extremely broad and align- 1. Tune in a strong TV station

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

ment impossible. For this reason,
it is necessary to use a very weak
signal when aligning the driver and
the detector input coils, Actually,
the signal should be welldown into
the noise level for proper tuning

2. Adjust all controls for normal
picture and sound.

3. Refer to Video IF & Mixer Align-
ment Detail for coil and test point
locations,

current to flow in both the IF amp- action,
STEP STATION INDICATOR ADJUST ADJUSTMENT FOR AND/OR REMARKS
L. Strong signal VTVM to point A on L-301 (quad. Maximum deflection (coarse adjustment)
quad, coil L-301 (See coil) of two possible maximum tuning points,
schematic diagram) use that giving largest voltage reading.*
2. " Listening test 0g Maximum sound with minimum distortion
(fine adjustment),
3. Weak signal " T-301 (inter- Maximum sound with minimum distortion
stage coil) (maintain hiss level), **
4, 09 o L-110B (take Maximum sound with minimum distortion.
off coil)
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
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,

**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,
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NOTES:
VOLTAGE MEA SUREMENTS

CONTROL SETTINGS.

WAVEFORM MEA SUREMENTS

0SCILLOSCOPE.

1, TAKEN FROM POINT INDICATED TO CHASSIS WITH A VTVM, £20%
2. LINE VOLTAGE MAINTAINED AT 120V AC.
3. VOLTAGES INDICATED BY AN ASTERISK WILL VARY WITH ASSOCIATED

4.. TAKEN WITH CONTRAST CONTROL AT MINIMUM AND ALL OTHER
CONTROLS {N NORMAL OPERATING POSITION WITH NO SIGNAL INPUT.
5. TUNER ON CHANNEL 13 OR CHANNEL OF LEAST NOISE WITH
ANTENNA TERMINALS SHORTED.

1. TAKEN FROM POINT INDICATED TO CHASSIS WITH A WIDE-BAND

2. OSCILLOSCOPE SYNCED NEAR SWEEP RATE INDICATED.
3. TAKEN WITH STRONG SIGNAL, CONTRAST CONTROL AT MAXIMUM; ALL
OTHER CONTROLS IN NORMAL OPERATING POSITION.

MOTOROLA TELEVISION CHASSIS TS-584A-00

&y

T501 CONN

CAPACITORS:UNLESS OTHERWISE SPECIFIED, VALUES

(Continued)

LESS THAN ONE IN MF; ALL OTHERS IN MMF.
* % INDICATES SPECIAL COMPONENTS.
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MOTOROLA Chassis TS-584 {group) Service Information, Continued

Ve
6DT6 e B3 .
AUDIO DET 1K R315 100K TO STEREQ
1o0v ®: ww-——{ AMPLIFIER
B AN, --PY o w1 cas INPUT
13 LWl
> I L L' B £503 £303
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I A A tysm Il @
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TO GROUND WITH A VIVM, = 10% NO SIGNAL IN. *THESE TRANSISTORS SHOULD BE MATCHED
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CHASSIS T5-585
MODELS 19738,39,40; 23727,28

MOTOROLA

MODEL BREAKDOWN CHART

VHF UHF
MODEL CHASSIS TUNER TUNER
19T38BE,CH,P SDTS-585 CMTT-340%* --
Y19T38BE,CH,P SDTS-585Y CMTT-340* VTT-601
19T39AW,CH PDTS-585 CPTT-338%% --
Y19T39AW,CH PDTS-585Y CPTT-338%% VTT 601
19T40MPG,WG DTS-585 CPTT-339%* --
Y19T40MPG, WG DTS-585Y CPTT 339%** VTT-601
23T27BE,BR PFTS-585 CPTT-338%* -~
Y23T27BE,BR PFTS-585Y CPTT-338%* MTT-601
23T28MG,MPG, WG PFTS-585 CPTT-338%* --
Y23T28MG,MPG,WG PFTS-585Y CPTT-338%* MTT- 601

*Switch type tuner with continuously vari-
able fine tuning, refer to ''Installation and
Service Adjustment" section for fine tun-

ing adjustment procedure.

INSTALLATION & SERVICE VIS o
ADJUSTMENTS v.m@ﬁl@ @ < cEwERNG
DEVICE
ON YOKE
FINE TUNING ADJUSTMENTS @ 5
Prior to making any fine tuning 0lu @' -
adjustments, set the optimizer con- 7 e’

trol to its mid-mechanical position
(see "Optimizer Control" in this
section),

Switch Type Tuners With Continu-
ously Variable Fine Tuning

Center the fine tuning control me-
chanically. Set tuner to the highest
numbered available channel and with
an insulated screwdriver, adjustthe
individual channel oscillator screw
for best picture and sound. Adjust
all other available channels in de-
scending order. Only a slight ad-
justment should be necessary to
bring in each channel,

Switch Type Tuners With Concentric
Pre-Set Fine Tuning

Rotate the fine tuning knob in either
direction for best picture and sound
on all available channels. Turning
the fine tuning shaft to the right or
left engages the pre-set gears. The
gears, in turn, change the position
of the core in the oscillator coil,
Individual coils are used for each
channel. Therefore, channel pre-
set adjustments can be made in any
sequence.

HORIZONTAL HOLDADJUSTMENT
Adjust the horizontal hold on the
rear of the cabinet for most stable

horizontal sync while switching from
channel to channel.

DEFLECTION YOKE ADJUSTMENT

The picture will be tilted if the
deflection yoke is not correctly
positioned, The picture may have
raster distortions or neck shadows
if the deflection yoke is not tight
against the flare of the picture tube.

**Switch type tuner with-concentric pre-
set fine tuning, refer to ''Installation and
Service Adjustment" section for fine tun-

ing adjustment procedure,

VIDEO DET XTAL

\".‘2«'

VEI%-T um;

TS-585 SERIES TUBE LOCATION

To adjust the yoke, loosen the yoke
retainer clamp. Position the yoke
as far forward as -possible and
rotate until the picture is straight.
When satisfactory, tighten the yoke
retainer clamp.

PICTURE CENTERING

Position the magnetic centering de-
vice arms 180° apart (minimum
field strength) and so they lie in a
vertical plane. Rotate each arm to
center the picture. Bestadjustment
is usually with minimum field
strength,

HORIZONTAL SIZE CONTROL

The horizontal size control varies
the screen voltage of the horizontal
output tube and should be adjusted
after the raster has been properly
-centered,

NOISE GATE CONTROL

The noise gate control is used to
adjust the receiver for best hold
stability under noise and different
signal strength conditions.

To adjust, tune in a channel for best
picture and sound. Turn the noise
gate control counter-clockwise
(when viewed from rear of receiver)
until the picture becomes unstable

(rolls down or slips, etc.). Then
turn control clockwise wuntil the
picture returns to normal. Check
all channels; if any are unstable,
continue turning control clockwise
until the picture is normal on all
channels.

OPTIMIZER CONTROL

The optimizer control is connected
in series with the video detector
load which results in a variable load
affecting the video response of the
receiver,

The optimizer control is not a ser-
vice adjustment. It should be usedin
conjunction with the fine tuning, con-
trast and brightness controls to re-
duce the 'snow effect' in fringe
areas or sharpen and crispen the
picture in areas where the signal
strength is high,

For optimum effect, set the optimi-
zer control to its mid-mechanical
position, then adjust the fine tuning
control to the point where sound
bars justdisappear from the picture.
Then adjust the optimizer control
for desired picture quality,
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[ = - NOTES:
MOTOROLA CHASSIS TS-585A-00 O GE MEASUREMENTS
1. TAKEN FROM POINT INDICATED TO CHASSIS WITH A VIVM. £20%
CAPACITORS UNLESS OTHERWISE SPECIFIED, VALUES 2. LINE VOLTAGE MAINTAINED AT 120V AC.
LESS THAN ONE IN MF; ALL OTHERS [N MMF, 3. VOLTAGES INDICATED BY AN ASTERISK WILL VARY WITH ASSOCIATED
it VERT SIZE  NOISE GATE  VERT LIN CONTROL SETTINGS.
INDICATES SPECIAL COMPONENTS. R1178 24 R117A 3.44  R117C 2u 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 MEA SUREMENTS
2
g 1. TAKEN FROM POINT INDICATED TO CHASSIS WITH A W1 DE-BAND
987654321 0SCILLOSCOPE.
2. OSCILLOSCOPE SYNCED NEAR SWEEP RATE INDICATED.
3. TAKEN WITH STRONG SIGNAL, CONTRAST CONTROL AT MAXIMUM;
(T RIL7 CONN DETAIL ALL OTHER CONTROLS N NORMAL OPERATING POSITION,
V3 va
R
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

MOTOROLA Chassis TS-585 (group) Alignment Information, Continued

CHASSIS ALIGNMENT

PRE-ALIGNMENT INSTRUCTIONS

Before alignment of the video IF sec-
tion is attempted, 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 en-
tire procedure will have to be re-
peated when the real cause of the
trouble is corrected. Preliminary
tests of the system should include
voltage and resistance measure-
ments, routine checks for bad sol-
dering connections and visual in-
spection of the circuits for over-
heated components as well as for
obvious wiring defects,

VIDEO IF & MIXER ALIGNMENT

Pre-Alignment Steps

1. Maintain line voltage at 120 with
variac,

2. Remove the deflection yoke plug
to eliminate RF interference radi-
atin,

3. ‘Disable local oscillator. Short
out the oscillator grid of mixer-
oscillator tube with a wire or a
thin bladed screwdriver thru hole
provided adjacent to the grid pin,

4, Apply the negative lead of 9.0
volt bias supply to IF AGC line
(junction of R and C), and positive
lead to chassis ground,

5. Connect a 750 ohm, 15 watt
voltage normalizing resistor from
B+ to chassis,

6. Set the contrast control at mini-
mum (extreme dounter-clockwise
position), and set optimizer control
for maximum resistance (extreme
counter-clockwise position).

Insert a 8200 ohm, 1/2 watt resistor
from the top of the diode (grid of
video output) load to ground.

7. Rotate noise inverter control
fully clockwise.

8. Short tuner
terminals,

across input

9. Maintain 2 to 5 volts peak-to-
peak at the grid of video amp, except

VIDEO IF & MIXER ALIGNMENT PROCEDURE

when specific values are giveninthe
procedure chart.

10, Refer to "Video IF and Sound
Alignment Detail" for component and
test point locations.

NOTE: To reduce the possibility of
inter-action between the two tuning
cores in a double tunedtransformer
or coil, each core should be adjusted
for optimum response in the tuning
position nearest its respective end
of the coil form.

4.5 MC
(L-108)

TRAP ADJUSTMENT

1. Carefully tune receiver to local
station and advance contrast control.

2. Adjust local oscillator (with fine

tuning control} to bring 4.5 Mc
interference strongly into  the
picture,

3. Adjust sound trap (L-108) 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 w ill result in
no apparent beat interference.

STEP

SWEEP GEN. & MARKER

1, To grid {pin 2) of 2nd IF
Amp thru 001 mf cap,
Wrap a wire around grid
pin of tube and connect
generator to wire, Set
sweep to 44Mc, markers
as required,

2. To grid (pin 2) of 1st IF
Amp thru .001 mf cap.
Wrap a wire around grid
pin of tube and connect
generator to wire. Set
sweep to 44Mc, markers
as required,

3. To mixer T,P. M thru
.00! cap. Set sweep to
44Mc, markers as
required,

4. Same as step #3.

INDICATOR ADJUST ADJUST FOR AND/OR REMARKS
Scope to grid | Both cores |Equal peaks and marker placement as
of Video Amp|of 3rd IF shown in curve #1.
thru 47K ohm | transformer
resistor. (T-102)

Same as step | 2nd IF Proper 42.25Mc and 45,75Mc marker
#1. transformer|placement, See curve #2.

(T-101) NOTE: Mixer plate transformer (T-1)
may cause suck-out in IF response, De-
tune transformer if desired.

Same as step | 47.25Mc Minimum response at proper trap fre-
#1. trap quency, See curve #3,

(L-103B) NOTE: Temporary removal of bias and

& 41.25Mc |an increase of generator output may be

trap required to see traps clearly.

(L-102A)

Same as step | Mixer plate | To obtain curve #4. The mixer trans-
#1. transformer|former affects the center peak and the

(T-1 ontun- [grid coil affects the two outside peaks.

er) & lst Tune coils simultaneously for proper

IF grid coil |tuning and bandwidth consistant with max-

(L-102B) imum gain. If necessary, the 2nd IF
transformer can be touched-up to obtain
proper response as shown in curve #4,

16




VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

MOTOROLA Chassis I'S-585 (group) Alignment Information, Continued

[ADJUST BOTH
CORES FOR

EQUAL PEAKS
AND MARKER
PLACEMENT

{110A
45SMC TRAP  /AUDIO
° o VERT
AUDIO TAKE-OFF \ 0SC
~
o Dr

T30
AUDIO IF
NTERSTAG|

NIRANS/

/U_ON
QUADRATURE
\J

70 GRID NO',S?NV
wina N $yirreR con
K-

ADJUST BOTH
CORES FOR
PROPER MARKER
PLAC EMENT

S
CURVE2

ADJUST BOTH
TRAPS FOR
MARKER
PLACEMENT

STEPS 3 &4
— i i — —,

ADJUST FOR
STEP 3
CURVES MINIMUM DIP ( S
IN RESPONSE MIXER
MIXER TRANS
T.P, ©©
a5 Me f41.25 MON ® ®
-
45,75 @ SWEEP & MARKER
2vpP D7UST FOR MARKER PLACENENT 1| MEICERERAIOR v SCOPE H
READJUST TI(R SLIGHTLY IF COR- T @p  acoes ~'g
RECT RES PONSE CANNOT BE 0B- @
TAINED, | 'L
STEP 4
CURVE4 i / ha
VIDEO IF & SOUND ALIGNMENT DETAIL
SOUND ALIGNMENT (Station Signal fier and the detector stages. Grid Preliminary Steps
Method) current through the tuned coils will
load them down making the adjust- 1. Tune in a strong TV station.
The sound system used in this ment extremely broad and alignment

receiver consists of an audio IF
amplifier stage, a guadrature 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 theIF ampli-

impossible, For this reason, it is
necessary to use a very weak signal
when aligning the driver and the
detector input coils, Actually, the
signal should be well down into the

noise level for proper tuning action.

picture and sound.

3. Refer to "Video
Alignment Detail" for coil and
point locations,

SOUND ALIGNMENT PROCEDURE

STEP STATION INDICATOR ADJUST ADJUST FOR AND/OR REMARKS

o Strong signal.| VTVM to point A| L-301 (quadcoil) Maximum deflection {(coarse adjustment)
on quad coil of two possible maximum tuning points,
L-301 (See sche- use that giving the largest voltage
maticdiagram,) reading.*

2. Strong signal Listening test L-301 {quad coil) | Maximum sound with minimum distortion

{fine adjustment).
3. Weak signal Listening test T-301 (inter- Maximum sound with minimum distortion
stage coil) (maintain hiss level), **
If sound is not clear at this poimt, repeat the above procedure as necessary.

*The purpose of the top pre-set

core is *o enable the adjustable core to make the tuning range required

while reducing the physical length of the coil form. If the pre-set core should be maladjusted by previous

service work, merely re-set near

top end of coil and tune for maximum as in Step 1.

**The signal must be weakened considerably either by disconnecting one side of the antenna lead or con-
necting low value resistors across the anteana terminals until a pronounced hiss appears in the sound. The
hiss level must be maintained for proper alignment.

2. Adjust all controls for normal

IF & Mixer

test

T
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Olympic

FUSES & CIRCUIT BREAKERS MA & MAU ChOSSiS

In the MA/MAU chassis, fuse F1 is used for gen-

eral set pr‘otection, fuse F2 for the 5V f‘%lament sup- 3T700, 3C701 9 3C702, 3C703,
Eézti;;rr:tectlon and fuse F3 for the 6.3V filament pro- 3K7| 8’ 3K7|9 . 3K720’ 3K721 ,
In the MB/MBU and ME/MEU chassis, circuit 3K722, 3K725

breaker CB1 is used for general set protection for
temporary overloads or short circuits instead of

fuses F1, F2 and F3. If the receiver does not operate, MB a M BU ChOSSlS

with plug in receptacle and power switch "'on", press

b o Breder st biln e v S 3T800, 3C805, 3C806, 3C8I2,

3C8I13, 3C8l4, 7C809, 7C8I0,

073 DTS 3K826, 3K827, 3K830, 3K832,
To eliminate the intercarrier buzz, adjust the 3K834, 3K835, 3K836

Sound Clarifier (L14 in MA/MAU, MB/MBU and L15

in ME/MEU) for minimum buzz and maximum sound. .

CENTERING ME & MEU Chassis
Centering is accomplished by adjusting the two 3T9001 3C901’ 3C902

magnetic rings, located behind the yoke, on the neck

of the picture tube.

Focus (Service material continued
on pages 78 through 85)

Connect the spring jumper from pin 6 (focusing
grid of the picture tube) to pin 1 or from pin 6 to pin
10, whichever gives the best focus.

ALIGNMENT INSTRUCTIONS

TEST EQUIPMENT REQUIRED 1L TO MARKER
¥ ™GENERATOR
Sweep Generator having a 10 mc sweep width. (Sweep from IS¥OIF 10!?0 1??0 %—»To SCOPE
4 mc to 50 mc). RCA Model WR59C or equivalent. PATE oS Nesd  Stoox
Oscilloscope with crystal probe. Sylvania Model 400 or equivalent. %
Marker Generator. RCA Model WR39A or equivalent. 1

VTVM with xrystal probe.
Variable bias supply: 0 to -5 volts dc. CEEL [

PRELIMINARY ACTION

The high voltage lead should be securely taped away from the chassis. Allow the receiver and test equip-
ment to warm up for about 20 minutes before proceeding with the alignment.

VIDEO IF ALIGNMENT

Connect the synchronized sweep output from the sweep generator to the horizontal input of the oscillo-
scope for horizontal deflection. Use only enough sweep generator output to provide a usable pattern on scope,
without overloading. Connect variable bias (negative lead) to AGC line TPl and positive lead to chassis ground.
Adjust bias to obtain response curve which shows no indication of overloading.
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

OLYMPIC Chassis MA, MAU, MB, MBU, ME, MEU, Alignment, Continued

S SWEEP SWEEP MARKER GEN. | CONNECT TEST| ADJUST REMARKS
T] GENERATOR GENERATOR| FREQUENCY EQUIPMENT [y (ME
E| CONNECTIONS FREQUENCY (MC) MB !
P MA | ME !
MB |
1 47.5 ! 41.5 VTVM thru L1 ILl Set channel selector to
High side to IF | probe to TP2. I channel 12. Adjust for
injection point Low side to (MB L23)|L21 maximum dip on
on tuner, low chassis near | VTVM.
side to tuner test point.
chassis. I
2 Highside to 44MC (10MC | 42.75 I 42.5 Vertical am- 1101 JL101 | Connect jumper across
IF injection sweep) 45.75 | 45.75 plifier of scope |L2 |L2 antenna terminals. Ad-
point on tuner. thru crystal just for symmetrical
Low side to ! probe to pin 5 | response curve Simi-
tuner chassis. | of first IF (V1). lar to figure 1.
0 Low side to |
chassis near |
| crystal probe.
[ Vertical am- Tl |T1 Turn all cores out.
plifier of L4 T2 Turn in cores in order
I scope direct- L5 'T3 specified to obtain
| ly to TP2. | symmetrical response
! curve similar to figure
| 2. Retouch first two
! coils if required to ob-
| J tain desired response.
100% 3;’;
1R R s
45MC * MA MAU MB
FIGURE 1 FIGURE 2 FIGURE 3 + ME: MEU,CHA,SSII%BU CHASSIS
HORIZONTAL SWEEP CIRCUIT ADJUSTMENT
1. Turn the set on and allow it to warm up for 2 minutes.

2. Tune in a TV station, preferably one with a test pattern.

3. Connect a clip lead from the sync. separator tube (6GN8 pin 2 on MA and 6BU8 pin 9 on MB and ME) to
chassis ground. Connect another clip lead across the Horizontal Frequency coil.

4. Turn the Horizontal Drive trimmer (MB and ME chassis only) counterclockwise until a vertical white line
(drive line) appears near the center of the picture tube, then turn it clockwise until the line just disappears.
If drive line cannot be obtained, keep at minimum capacity (counterclockwise).

5. Check the number of bars. There should be less than 12.If there are between 12and 20 bars, clip out the
1.5 meg resistor, (R67-MA and MB, R68-ME). If there are more than 20 bars, clip out the 2.2 meg. resistor
(R68-MA and MB, R85-ME).

6. Remove the clip lead from the Horizontal Frequency coil and adjust it until the picture is again in fre-
quency.

7. Remove the clip lead from the sync. separator (step 3).

SOUND IF ALIGNMENT

1 Short out the Discriminator Coil by placing a short jumper across R27 (MA and MB) or R33 (ME) 150K.

2.  Set all the controls to the extreme counterclockwise (minimum) position.

3. Remove V2, 2nd I.F.

4 Inject a 4.5 mc signal from the marker generator into TP2. High side to TP2 and low side to chassis
ground. Use maximum signal from the marker generator.

5. Connect the crystal probe of the VTVM to pin 1 of Z1, TP3.

6 With the VTVM on the -3 volt scale, adjust the slug of coil L9 (top of chassis) for minimum value. If there
is no indication on the VTVM, turn the Contrast Control up. Remove the crystal probe and marker gen-
erator leads.

7. Connect the oscilloscope directly to TP4. Connect a 4.5 mc signal from the sweep generator and marker

generator to TP2. Set the Contrast Control at minimum and adjust L10 (bottom of chassis) and L13 (MB and

ME only) maximum output at 4.5 mc. Repeat adjustment to obtain the curve of figure 3.

Replace removed tube (step 3) remove all test equipment leads and remove jumper across 150K resistor.

Tune in a strong TV signal. Adjust L14 (MA and MB) or L15 (ME) for maximum volume and minimum buzz.

Notice that several peaks are evident, tune to the second peak starting with the slug all the way out.

© o
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OLYMPIC Chassis MA, MAU, Flommy
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OLYMPIC Chassis MA, MAU, Schematic Diagram, Continued

AUD

= R30
1 MEG

v5

6BQ5
10 QUTPUT _ |95V

T

2 J1-PIN 6
? SPEAKER
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e azo +275V(W) FIL (¥)
2700 e
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CHASSIS MA &MAU, SCHEMATIC DIAGRAM
P . = NOTES:
i | Ve, I ALL RESISTOR VALUES ARE IN OMMS UNLESS OTHZRWISE NOTED.
| 13sVIT) | % ! ALL CAPACITOR VALUES LESS THAN 10 ARE IN MICROFARADS AND
touanGeD | S ra3 ! A R82 : GREATER THAN 1.0 ARE IN MICRO-MICROFARADS UNLESS OTHERWISE NOTED
FOR { 4700 { 2 EM ALL VOLTAGES #15%, MEASURED WITH A VTyM, BETWEEN INDICATED
UHF | 3w i | POINTS AND GROUND WITH AN INPUT VOLTAGE OF 17V, 60" AND
R NORMAL SIGNAL INPUT WITH CONTRAST CONTROL SET TO PRODUCE
I 180V(U) : 8459:[ -“‘ 90V, P-P AT KINESCOPE.
L = Saw *SOME SETS HAVE A 5UUf OR A TOUUf CAPACITOR OR BOTH IN PARALLEL.
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CHASSIS TUNER  VIO! FUNCTION V102| FUNCTION = = UNERNENCONTRONS
MB M{CLZBG'IB 6SF5 { 6FG7 . MIXER vio2 ——
TL288T4-1 BGKS RF 68L8/ECFBO MIXi;_ VR‘OF‘ MIXER
TMBU CL29206  6GKS| RF 6CG8A| MIXER
L
Ld
HOaTsHe FINE TUNING
aasmc Y2 aasmc ] /7 CHANNEL
44 5M ’ SELECTOR
; S0 z&:;:» -
HORIZONTAL
HOLD —m— |s'r IF
souND—>‘==1:l - |
CLARIFIER sou»m o A i
/
CIRCUIT BREAKER “@ | 60*6 ¥ \ vioeo_ampr LT i
(PUSH TO ouTeuT & Wi LEFT (BRIGHTNESS) | L g !
D C =7
RESET)E =y 15 t.'o‘fé’c'fmm o o [ RIGHT (VERT HOLD) l ®
VERT. LINEARITY oR -~ am |4 |
VERT. HEIGHT/ A &rar o N prvareraul o N
STABILITY, MRt © STNS SMCSER  veRT osc 7878 =
CONTROL TRAP umren B GRS LEFT (CONTRAST)
(AGC) ve ac L =" RIGHT (VOLUME)
size —>4 0t 6axa ( ON-OFF)
CONTROL B B |
RECTIFIER HORIZ DAMPER €lL28a93
oUTPUT
LINE CORD__ e g
SOCKET ™d =
m RECT.
16367
1B83/67 7]
6AF4A OR 60Z4  PiCTURE TUBE (VI3)
23AHP4 OR
UHF 27xP4
0sC
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OLYMPIC Chassis MB, MEU, Schematic Diagram, Continued

TP4 &

6CUS
AUDIO OUTPUT

550K
DISC COIL SPEAKER

VOLUME

R29 CONTROL
100K 60Uf
o R34 140V 200V
. 390 SOURCE =
) TE5V-4—AAA/
ov oW o 30V P-P 307y
______ k
6 a5MC L gy 23AHP4, 27XP4
-~ 7V P-P 307 V3A ! o, Tar | L2 PICTURE TUBE
| L9 240uh
1/2- 6GN8 At ' | vi3
VIDEO AMPL | (LA S oM
| ca3ty
T BRN/ [ RIT i2
o 150K 1
2_23 | 8RrRN/BRN l ) = t

cHa cvsI L8
4{ a7.L 16ouh

1 MEG
BRIGHTNESS

RIS, 30K
CONTRAST
CONTROL

60V P-P 307 110V P-P 307y HOV P-P 307u [
_ \ ) 11OV P-P 307

L
m = 100V PP 307y
59
f

R
Z4-PC27561 otfoiL) 150K
It 2000 :‘ calra \W VTA RSB R43 yaE
—-'VV\'-I1 t \ 1/2-6CM7 1/2-6CMT,
&R 9—'}/8(/)\'(/: 1y G5 p0080/ JVERT 05 47 MEG 4.7 MEG/ | VERT OUTPUT
[ i 600V 85V VYV YV soov
L2829 |.ooar =_, 0y ,/‘5’\ NEG TEMP  C44 RS54 /o .-}
i = it e
= c2 L Spg Ji%\ WA o Ir 1 % '50/9 T"VEL
0047 27K py 5 wogTcasTeas  |2av/ fisv  BLUE
23z |0 |o3s i o
= 100 22
x RS2 Reor " oy
12K =
R45C
2.5MEG—
VERT HEIGHT
=
(o]
R44 B+ k4
1.5 MEG 8OOST ' DO NOT_MEASURE
= B+ BOOST ® PLATE V10 SOCKET
1 <
- 580V 25 CLIP g 1B3/GT —4 ce3
3v P-P S 56 HV RECT 82
78757 v8A RSO V8B V9 i 6 . Ky
T 1/2-6CG7 OR 6FQT /2o 60GT 60U OR 6DQ6A |3 & & e | 3KV
__pc-2578(Al __ HOR.OSC OR_6FQ7 HOR OUTPUT|Q S ~HV:
o1 AR ey 8
VA } 15 3 €82 | a4 BoOST
t R77 220 580V
1. ; 100K LIk
5 e
> 1 R79
8 i 23 1K
82 | - 2w L
m‘E Lceo cs«sf
K fou
R&9
I e |4s0v
829 DO NOT £ bc)
MEASURE E:ss o
—— 4.0
R70 Vil = i
6AX4/GT
FI0K 1w DAMPER 275V
R7I X
330K, 1W
CHASSIS MB & MBU, SCHEMATIC DIAGRAM
NOTES:
ALL RESISTOR VALUES ARE IN OHMS UNLESS OTHERWISE NOTED.
ALL CAPACITOR VALUES LESS THAN 1.0 ARE IN MICROFARADS AND
GREATER THAN 10 ARE IN MICRO-MICROFARADS UNLESS OTHERWISE NOTED. ®%_ NECT SPRING JUMPER
ALL VOLTAGES #15%, MEASURED WITH A VTVM, BETWEEN INDICATED FROM PIN 6 (FOCUSING GRID)
POINTS AND GROUND WITH AN INPUT VOLTAGE OF 117V, 607 AND TO 1 OR FROM PIN 6 TO PIN 10,
NORMAL SIGNAL INPUT WITH CONTRAST CONTROL SET TO PRODUCE WHICHEVER GIVES BEST FOCUS.
90V, P-P AT KINESCOPE. n
» SOCKET s
SOME SETS HAVE A 5UUf OR A IOUUf OR BOTH IN PARALLEL. WIRING SIDE
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TELEVISION SERVICING INFORMATION

TUBE & TRIMMER LAYOUT - ME & MEU CHASSIS

CIRCUIT BREAKER w OLYMPIC Chassis ME, MEU
{(PUSH TO RESET) Vi3 260V
5U4GB L8 e
ON-OFF SWITCH ON RECTIFIER _shy . 1/2-6GN8 c28 e\tﬁe
SOCKET e A d ~— 275v SOUND IF s2ov 330 DISCRIMINATOR
N °33? 45MC
INT'UK o I 60,
o> 350V ov. 2
e e d) = L3 .
LINE CORD ot e
105-120VAC . e
SEL Lo £
= BLK ! G
il YEC
i " 6.3v x c27
'| coRN 68
I DSt mn
PILOT LIGHT 0
GRN (ON SOME MODELS)
TUNER PART NO. CL29206 (VHF) N - vi O G
UHF_IF l 6876 42.75MC
300 VHF ANT Py 20l
UHF (?
m@;) AT 'i 6AFAA
V102 @ RF V10l
TRIOM Ca - —
RF
6CGBA| ® Ri60
©  Uier
Li01©O ® @\
IF RF _L AGC
9)—A8E pg
adSohc iy L) (BOTTOM VIEW)
260V NER PART NO. CL28893 (UHF)
‘Rgs PI— =W TUNE O SE)) 600V _P-P
330
L syt138V o 5 -
glot 3 e>—Flb  wx
VIDEQ LF.
R = o T 1 V7, 68U8
,;: IFPITr.u SYNC SEPARATOR 78757
FIiL2 O X VIR @ g
6 A
MIXER
10O ®
1F.  RF
ADJ.  TEST
44.25MC BT
.
FRONT VIEW - To .
OF TUNERS VIDEO LF
TUNER PART NO. CL28875 (VHF)
CHASSIS TUNER VIOt| FUNCTION  V102| FUNCTION ﬂ ﬂwm TUNERS B CONTROLS
ME CL28875 6GKS | RF 6CGBA| MIXER VIO MIXER
MEVU CL29206 BGKS | RF 6CGBA| MIXER RF
[
Il
ATEMCOL " LsOaT?Al;c . NE TUNING
y il vz __ assuc Y2 4s 1 CHANNEL
W AR AN AN SELECTOR
e O [(esz6) ll [ )
HORIZONTAL 2 N/ TN_/ 7\ y -
HOLD ~— wLF 2OIE  seoiE 1S
SOUND ——
CLARIFIER
CIRCUIT BREAKER \\Ivmso AMPL
PUSH TO SOUND LF AMPL
RESET I\ - [ LEFT (BRIGHTNESS)
VERT LINEARTTY ¢ (/\\ RIGHT (VERT. HOLD)
VERT. HEIGHT | N
STABILITY, vg;&: 9s¢.
CONTROL
1AGC) [ L ,.«—LEFT (CONTRAST)
. RIGHT (VOLUME)
SIZE —] 6006 eaxaY' { ON-OFF)
CONTROL /678 L
R CL28893
LINE CORD o~ CHANNEL
9 I —
SOCKET ] = SELECTOR
IGH VOLT. RECT
E1 16367
1B3/GT
veo!
GAF4A OR €DZ4 PICTURE TUBE (Vid)
23AHP4 OR
UHF 27xPa
0sc
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OLYMPIC Chassis ME, MEU, Schematic Diagram, Continued

vé

c35 TP4 6CUS
- 5000 & .4 AUDIO OUTPUT _ 248V
ll\
R34
560K e
250 It o SPEAKER
150K
5
c33
i T
v . 90V P-P 307y
M Fos &,

23AHP4, 27XP4
V4A

1/2- 6GN8 PICTUREMTUBE
6EJV/EF184 VIDEO DET. X &
ST . Vs CRYSTAL Ol0bE NIACE g
g% L4 L5
T3 e4 OR

______ ~ t7ph noph

R20,30K
CONTRAST
CONTROL

GOV P- IIOV P- 90V P-P

301,
/m

VoA
o R8I  RB6
ir2 Gco“szz 4.7 MEG 4.7 MEG

o iL
L3
Z7 L
2o [C46 | C47
?n 01 |.03%
-4
R57
12K
R56
25MEG=
VERT. HEIGHT

1.5 MEG

420V
17-20KV .

1.5 MEG BOOST 1 DO NOT MEASURE

+ B+ BOOST
R76 550V

T
%]
SOCKET )

—4 6t
V2 6cer OR 6FQT oY /:__.g'%"
28A R Q6A
WOR. OSC OR Scusionien

. __Pc-asTIEn) : 6FQ7 non OUTPUT

PC-27516 (B)
57288
—=C52 RE8
470 HO 3390 s
R63 g MEG
330K; W =
R67
RE4 33K 3
330K, 1W g 78757
278V

CHASSIS ME & MEU, SCHEMATIC DIAGRAM

NOTES:
ALL RESISTOR VALUES ARE IN OHMS UNLESS OTHERWISE NOTED.

ALL CAPACITOR VALUES LESS THAN 10 ARE IN MICROFARADS AND -

ATER THAN ARE N MICRO- FARA NLESS OTHERWISE NQT! CONNECT SPRING JUMPER
GREATER T! 10 ARE | 0-MICROFARADS UNLESS OTHERWIS| EO. el Sl i
ALL VOLTAGES #15%, MEASURED WITH A VTVM, BETWEEN INDICATED TO 1 OR FROM PIN 6 TO PIN 10,

POINTS AND GROUND WITH AN INPUT VOLTAGE OF 117V, 60" AND
NORMAL SIGNAL INPUT WITH CONTRAST CONTROL SET TO PRODUCE
90V, P-P AT KINESCOPE.

¥ SOME SETS HAVE A S5UUf CAPACITOR IN PARALLEL WITH ClOl.

WHICHEVER GIVES BEST FOCUS.

SOCKET
WIRING SIDE
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* B 2% SGUND LF. .
Al 36EA8 L3
TELEVISION MODELS 23DC14, -15, & -16, '_—T;‘_E;_\;_‘_F___TESO—““'& _____ 1

i
1
23DT2, & 23DD9 |
|
|
|

The chassis 98D16 and 98D16C used
in the above listed models differ in
that the former contains a picture

tube with 114 degree deflection and

the latter contains a picture tube

with 92 degree deflection. On pages
86-87 is exact diagram for 98D16C,
while the other chassis has differences
in deflection circuits. Other service

material is continued on page 88.

CIRCUIT BREAKER

A circuit breaker, instead of a fuse, protects Wi ssy
against voltage surges or component failure. If set a2l 4
becomes inoperative, push red button at rear to reset goo 2
circuit breaker. Turn power off first. o 2 res " g3

R61 A g T

D-C RESTORER SWITCH e AN 1 = =

The brightness control knob operates the D-C 2eAF ; :Z
restorer switch, which is on when the knob is pulled T A W ara— L3 :
out. The D-C restorer circuitry helps to maintain the e 3 ot [ ¢28 | géﬁ:; ge>3 [wro RoLs
black level of the picture at a constant value, and 0t | oS AV % cee L M s
should be used unless the picture quality is impaired %5557 cs2 | 7 470K Y o | § “
thereby. Under some cenditions of transmission, the T . ¥
picture may be more satisfactory with the D-C re- w74 & lp7s | €8 oo cse i
storer switch off. 4 g |10k SR m78 S capv

HE, SOV 1o% Sioh ™S 10;
CONTROLS oo -
L

A complete list of the controls will be found in T 3
the parts list under the heading ‘‘CONTROLS'. —
Operation of controls not mentioned here is con- VI 'sov GEMT cos L
sidered self-explanatory. VERT, 0SC, vemT. ourpur L Soov

The PICTURE FIDELITY CONTROL is normally 2

y P-4
set fully clockwise. This position yields the sharp- [vnzsov. | L 5lE Ve asoN :
est picture. However this control, like an audio tone ‘%’5- egev 1% T3
control, should be adjusted to suit the individual g N @
viewer. ety
S00V
AGC (automatic gain control) is normally set 108 ri2 27
. A q ) S <
fully clockwise. In strong signal areas it may be Rlioeh oo Ay s e =
necessary to adjust this control to reduce overload % ur :.o::E cre SORT) 520 D
or cross modulation. v COATSRII4 T S
. . . . lo7a“ 470K of T 600V

ANI (automatic noise inverter) control is turned —t— = —
clockwise until the picture tears, then set back toa + Zi2 s 22K % 1588
point just before tearing begins. Check the setting R i
on all channels to be received. In areas of good M

YERT, HOLD

reception, where there are no problems with sync
stability, the control may be set fully counterclock-
wise,

HORIZONTAL DRIVE is turned counterclockwise
until drive bar appears and then clockwise until
drive bar just disappears.

HORIZONTAL HOLD is adjusted so that picture
remains in sync when switching from channel to
channel.

VERTICAL LINEARITY and HEIGHT controls
are adjusted for proper scanning and best linearity.
When adjusting these controls, it may be necessary
to adjust the VERTICAL HOLD because of inter-
action between the controls.
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Y PL2 JUMPER (S

PACKARD BELL Chassis 98D16C Schematic Diagram, Continued

SPEAKER # RiLay
PLL \TIONS,

|

R19
6800

(S
g
l

Cc 5t

@ v-€A V5B V2] v-9
l a2 8 |
&AM BA EAMBA sAQS §
/ wE DETHCTOR VIDEC ouTPyT T 23874
/ 2]3 l;
bl 3'°45-c‘/ - l
3
! i s, | 2e,
(o) a8, s
fex BrhES|S
c36
L

V- 108
3 6EAB

=7 BLANKING

ce8
0022
10%%
—
? lce7
330
oyt
B
3 rpa 550K
p:
<.
HORIZ. DRIVE |
265 L
200 T
d 500»17%2?_
. 1o% 2o0v
i
L2z R P
OKE — i 3 AC _‘
Y R s 2un c“; oL . CNTL) !
PL-5 e il
6 7 200
3 MOLDRD
Ri23 -
$560 aw-3
3 64¥4GTB — L
l S GAMPER Bt
i i CIR, |
8 L-24 | BREAKER
s M RI129
C 8 P T I ™M
s ok | | c52 .| c828 FEEN— 1 eBNs_
dazs g asouf "ot S Ew BEM] 9 F SamMBA
b3 T [l et c°e°a$ 7 — X coa
i 00U
4 " - T3sovl l,__Li r 28 \CKQZ* o T
Ri27 10 ¢
/ o
TO INDICATOR — <
OiAL LIGKTS =

RF TUNER

The VHF tuner used in chassis 98D16 & 98D16C
It contains a 6GK5 amplifier

and a 6CG8A oscillator-mixer.

is part number 10756.

CHASSIS 98D16C

F8-73781
é%l'QM‘llQ
BRIGHTNEDSD
CONTROL S
N _PaRACLEL

[3-)

SOLTAGES
TAKEN WiTH
NO GIGNAL

& v UNE

Oscillator core adjustment is accomplished by
means of the fine tuning knob.
it possibleto adjust each channel tuning individually,
so that only one adjustment is needed per channel.
This feature is Packard Bell's ‘‘Set-N-Forget'’ fine

tuning.

A gear train makes

817




1963 TELEVISION SERVICING INFORMATION

MOST-OFTEN-NEEDED

VOLUME

rv-21,

Continued

98D 16,C, Jervice Information,

PACKARD BELL Chassis

(IWVS FHL 34V 291A86 SISSYHD d0d4 SLNOTIVI) MIIA JOL ‘91d86 SISSYHD

EL-A d10H ZH

LGIM
n ” 9L-A v zIFA WUND avvaug

T LIndip

E€-A

Sedp ionia i

0V

(&

Al113Qid Xd : i z\d
| \ bro-& ' £-1d
Si-A * : .. - . > . ) ¢-A
Ol-A Lo e : 1 : T
NIT 1A I . e | : _ /VZ_ZDh-mZE
8-A : SRR T o W YA PR J301D313S
\ . PP ., | 1 _ ' AR A TAINNVHD
IH9I3H - \ : P . _ y- f / INO1
LI-A INV
440-NO
SND>O04 EIS  ISIND d ? 10A

MS 4340153y
J>-a'® SSINIY
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PHILCO

The cross reference chart below and on the next page will tell you what chassis
material is needed for any particular model. All chassis types with reference
to pages for such material are listed directly below. Some general service in-
formation applicable to all chassis is on page 90.

Chassis 13G20,C, U, diagrams, alignment, service data, see pages 91-96;
Chassis 13J27, U, diagrams, alignment, service material, see pages 97-102;
Chassis 13J28, U, practically identical to Chassis 13J27, see above;

Chassis 13J41, 13J42, 13J43,C, U, 13J45, U, service material on pages 103-108;
Chassis 13N50A, AU, U, alignment, diagrams, service data, pages 109-113;
Chassis 13N51, U, 13N52, 13N53, U, similar to above, diagram on page 114.

1963 “L” LINE TELEVISION MODEL-CHASSIS CROSS REFERENCE

CHASSIS FOR | CHASSIS FCR CHASSIS FOR | CHASSIS FOR
MODEL YHF MODELS | UHF MODEL3 MODEL VHF MODELS UHF MODELS
PORTABLE MODELS TABLE AND CONSOLE MODELS
L2600BU 13620 o
t3620u LY340BK, WA, MR 13N50 13N50U
L2600CBU 13G620C
LY34OXMR, XWA 13N50 13NS0U
L2602BR 13620 13G20U
LY34iICBK, CMR 13NS0 13N50U
L2602CBR 13G20C
LY343CMR, CWA 13N50 13N 50U
L2604BK 13620 13G20U LUB63CMR, CWA, 1N
CBL
L260UCBK 13G620C LUBE5CMR (€T
L32198U 13427 134270 LUB6EXMR, XWA IETEE TETEG
L3221BE, WB 13427 134270 LUB66CIMR, a0
CJwA
L3225BE, GD 13427 13J270 LUB67CHA, CBL, 1EE
L3232GD, SL 13427 134270 Ll
LYB68XMR, XWA 13N50 13N50U
L3243BE 13428 13J28U
LY869M, BL, WA 13N50 13N50U
L3244BK, SA, WH 13428 13J28U
LYS70MR, MA, WA | 13N50 13NS0U
LYB70CJWA, 13N50 13N50U
COMPACT MODELS CJMR
L487IMR, WA 13NS0 13N 500
L3740BE, €G 13445 13J450 7! ‘
0 3N 50
L380UBE 13441 134430 Hiidly @l 13ns 13Ns0U
3N50
L3804CBE 130430 LY873CMR, CWA 13N5
LU874SMR, SBL 0 13N50U
L3808BK, WH 13J43 134430 ng ! 'ans N
LY875CMR, CMA 13N50
L3808CWH, CBK 13143¢C S
876SBL, SMR, 13850 13N50U
L38 10WA 13043 13J43U L4 gwA "
77CSMR 0
L3810CWA 13J43C Lugswﬁf CéBL 133
13N50
L38 | 4RWH 13042 LH879¥z§, PMA, 13N50 NSOU
LU879CMR, CMA, 13N50
CVIAAr = .
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Chassis Types - 13J41,

1.
2.
3.
4.

Chassis Types - [3N50,

1.
2.

PHILCO 1963 "L'" Line Television, General Information, Continued

CHASSIS FOR| CHASSIS FOR

MODEL VHF MODELS| UHF MODELS

TABLE AND CONSOLE MODELS (Continued)

LY88BOML, WA, MA,| 13nS1 13N510
MB, CH, WH
LY8BORWA, RMB, 13N52
RML
L4880CMB, CML, 13N51
CCH, CWA,
CMA, CwH
LY882MB, ML, WA 13N51 13NS1U
LY4882CML, CMB, 13NS1
CWA
LY882RMB, RWA, 13N52
RML
L4886CH, MB 13N51 13N51U
L4886CMB, CCH 13N51
LY888MB, WA, CH T3NSt 13NS1U
LY4888CMB, CWA, 13N51
CCH
LY890MA, MB, WA,| 13N53 13N53U
ML
L4890CMB, CWA, 13N53
CMA, CML
LYBIEWA, MB, 13N53 13N53U
CH, EB
LY896CEB, CCH, 13NS3
CWA, CMB
CONSOLE COMBINATION MODELS
L4923MB, WA 13NS0 13N50U
L4923CMB, CWA 13N50
L4924wA, MB, MA ! 13NS3 13N53U
LY924CMB, CMA, 13NS3
CwA
L4926M, WA, CH 13N53 13NS3U
L4926CCH, CwA 13NS3

G-2 CONTROL SET-uP
13J42, 13J43 and 13J45

Allow § minute receiver warm-up time.

Sel1 channel selector to any unused channel.

Set brightness and contrust controls to maximum.

Apply —-1.5V oias to lug M41.

Note: Bias supply must be of low impedance, such
as a 1,5 volt pattery.

Open CRT cathode lead at 1ug M34, insert d-c mi-

croamp meter.

Adjust CRT cathode current to approximately 220

by adjusting G-2 control (VR2). Acceptable limit

of cathode current is between 180 and 280.

I3N51, 13N52 and I3N53

Repeat Steps 1, 2 and 3 above.

Apply = 1.5V bias to lug M7 on VOS panel.

Note: Bias supply must be of low impedance, such
as a 1.5 volt battery.

Open CRT cathode lead at lug M19 on VOS panel,

insert d-c¢ microamp current meter.

Adjust CRT cathode current to approximately 250ua,

by adjusting G-2 control (VR2). Acceptable limit

of cathode current is between 200ua and 300ua.

CHECKING THE HORIZONTAL PHASE COMPARER SELENIUM
DIODE (DI ON V.0.S. PANEL)

When servicing television receivers where the
dual selenium diode 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 megohms. The center of the phase comparer unit is
the common negative.

HOR 1ZONTAL OSCILLATOR ADJUSTMENT

Allow Set to warm up, Tune in a picture.

1. Short out horizontal ringing coil by placing jump-
er across coil or between components connected to
the coil terminals.

2. Set horizontal hold control to center of its
range.

3. Adjust horizontal hold centering control, (sec-
ondary control) to set oscillator to correct hor-
izontal line frequency (to stop picture, it will
not be stable).

4. Remove shorting jumper and adjust ringing coil
for stable picture sync.

4.5 MC DETECTOR JIG

It is important that the jig be properly aligned
to give proper results. Connect detector jig to an
accurate source of 4,5 MC signal and pad transformer
T1 for maximum d-c voltage output. Signal generator
can be calibrated by zero beating with sound I-F de-
veloped from station signal.

1.2MMF Ti

SR il ettt B SRV PART HUNBERS
AT | xTAL Rl ¢ 3R

lea | 5 output {2 PART OF T

INPUT "= ! 001 7O ] 50-1238-3
! i MFD METER Rl 66-2478340

! | T 3-4449

o | 4 + ° XTAL - 38-8022-2

4.5 MC Detector Jig Schematic
TUNER OSCILLATOR ALIGNMENT

This procedure uses the traps of the video I-F
channel, thus, proper oscillator adjustment is de-
pendent upon an accurately aligned I-F strip.

1. Connect A-M generator to antenna input ter-
minals (no matching network required). Use 30% modu-
lated signal.

2. Connect oscilloscope to the video detector
output lug.

LINE LEAKAGE COLD CHECK

1. Remove a-c plug from wall outlet and place a
jumper between the two plug prongs. Turn receiver a-c
switch *“on”

2. Connect one lead from an ohmmeter to the
jumpered a-c plug and touch the other ohmmeter lead
to the exposed metal parts of the cabinet and trim
(including antenna). Limits within which the readings
should fall are:

Receivers with power transformers - 1.2 meg
to 3.2 meg

Receivers without power transformers - 1.5
meg to 3.5 meg
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CHASSIS ALIGNMENT
13G20

VIDEO I-F AM AND SWEEP ALIGNMENT PROCEDURE

Preliminary Information to 2nd detector T.P., lug M21. Connect .001
mfd from lug M21 to ground to sharpen sweep
The following video I-F alignment procedure markers.
is based upon a tuner, with proper bandpass 4., Connect AM and marker signal generators
alignment, connected to the TV chassis. through test jig to miwer (C1T on tuner).
Connect sweep generator, through a 72 ohm
1. Apply ~10VDC to AGC test point, lug M16 on to 300 ohm matching network, to antenna
perma-circuit panel. terminals.
2. Calibrate oscilloscope for 2.0V p/p for 100% S. (a) Preset L-12, L-14, and L-18 so that top
deflection. of cores are 1/8-inch out of coils.
3. Connect scope through 10K isolating resistor (b) Preset L-13, L-15, and L-17 so that top

of cores are even with top of coils.

AM ALIGNMENT CHART

AM MOD.
STEP 400 AT 50% ADJUST REMARK S
1 43.5 MC L17 - for max. Adjust input level to prevent overloading.
2 43.0 MC L18 - for max. Same as Step #1.
3 43.5 MC L10 - for max. Same as Step #1.
L14 - for max.
L1T (tuner I-F coil) - for max.
4 41.25 MC L-13 - for min. Bias may be lowered to produce suffi-
47.25 MC L-12 - for min. cient scope amplitude. Repeat adjust-
47,25 MC L-15 - for min. ments of L12 and L15 until no further
improvement is ohtained.

NOIE: To properly position fine tuning for sweep alignment, set tuner to channel 4
and inject 65.75MC, modulated 30% at the antenna terminals. Adjust fine tuning
control for minimum scope indication. Do not touch fine tuning control for
channel selector for balance of alignment.

42 43 Pamc

l 100% 3 -

— ae%

RELATIVE AMPULITUOE
7

BELATIVE AWOLITUTE

Fig. {-6A o Fig. 1-6B
T \ °
Termeeme 13620 CHASSIS reomnane e
PADDING BiAS RESPONSE CURVE AF TER DE-Pa0
SWEEP ALIGNMENT CHART
SWEEP GEN.
APPROX. 8 MC | MARKER GEN.
STEP | SWEEP WIDTH | UNMOD. R-F ADJUST REMARK S

S 69 MC 42.5 MC L1T (tuner I-F coil)| Adjust LIT to place 42.5 MC marker between
indicated limits on sound side of curve
(Figure 1-6A). Adjust sweep generator level
to limit scope to 2V p/p deflection. Keep
response level with L10.

6 69 MC 45.75 MC | L14 Adjust L14 to place 45.75 MC marker between
indicated limits on video side of curve
(Figure 1-6A). Adjust sweep generator level
to limit scope to 2V p/p deflection. Keep
response level with LI10,

7 69 MC 42.5 MC L10 L10 tilts or levels curve. Adjust curve to

and fall within limits (Figure 1-6B).
45.75 MC
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PHILCO Chassis 13G20 Alignment Information, Continued

4.5MC TRAP, SOUND TAKE-OFF AND
INTERSTAGE ALIGNMENT

Preliminary: Fquipment :
1. Set contrast control to maxi- 1. V.T.V.M,
mum 2. MM Generator
2. Set volume control to minimum 3. RC Network (15K resistor and
3. Apply -12V bias to lug M16 .01 mfd in parallel)
4. 4.5MCDetector Probe (See Page
90 for circuit diagram)
SIGNAL INPUT
THROUGH 1500() RE-
STEP | SISTOR TO LUG M2} QUTPUT ADJUST REMARKS
A 4.5MC AM or sta- Connect 4.5MC detector L6 (bottom core) for Increase signal input
tion signal probe to lug M4. Connect | minimum output indica- | to give 1/4 scale de-
VTVMto 4.5MCprobe. Set| tion on VTVM. flection at null point
meter to 2.5V range. (this step for 4.5MC

trap adj. only).

B | 4.5MC AMor sta- Remove ground connec- L3 (top & bottom RC Network consists of
tion signal tion from Lug M8. Con- cores) for maximum in- {a 15K resistor and a
nect RC Network from M8 dication on VTVM. .01 mfd capacitor in
to ground. Place VTVM parallel.

across network. Input
should be adjusted to
keep output between —1V

and -2V,
C 4,5MC AMor sta- Same as Step B L6 (top core) for max-
tion signal imum indication on VTVM.
D Use station sig- Remove RC Network and Quad coil L5 for maxi- |The correct peak will
nal replace ground to Lug mum sound output. be the second one when
M8. turning core into coil.

e 001 MFD
_____ =T NIXER GRID ﬂ A05A ass SCH

L s AUDIO OUT o SND DET  VERT 0S¢ MO IF
Il ot [} =
L smeser ,,, 3
I i 1 I

——
—

* TEST JIE
—

1

10419
¥IDEO 0UT
L GATE

17BEY
DAMPER

L6 L&
{(BOTTON COREN—1(TOP CORE}
450 45

STEPA STEPC
20615

T0 SWEEP GEN.

NATCHIG 10
METNORE SWEEP GEN

SP62-34

13620 Equipment Setup & Alignment Points

92




weaderq onewayYog ‘n ‘0zDEL SIsSeUd ODTIHI

VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

"SINIOd 1S3l WHOJIIAVAM 31VDIANL "DILVAW “J2°A d3IWY3IdS ONY D35S “L1°0'V
-3uos no wwons 013 @ @) smoorwe s - 404 1430%3
SATIVAQIATONI G3¥ASYIN LINJHID NI 110D HLim Qv3N SIDINVISISIH 10D ‘v
ONY Q31D3INNOJS IO 3HIM SLININOJWOD 3IHL 3IY3HM "3IHNLI 14 TYWHON v H04 Q31sNr
3IN0A "HOH ONV "L°O'H Ay STOHLNOD OGNV I3NNVHD 3A 11DV NV NO N3INOL I
SETR SACE GID) "SRR OReeCh "GILIINNOD YNNIINV SNOILIONOD TYNDIS 39V $dSYSl 1908 103y LHIY SZrL VSOVS L9S0v GHO9 GATOI SADIZ £3GLI {dH0) ML T9
“H3IAY HIANN NIXVL IHIM ‘ Q3INYYN SIOVLIOA ¢ & 0 T A oA A A sA £A LA A (HAI ML 02
BA 85 2 an1ddOua
ONNO¥S § I1SSVHD o T INFAV IS
e vy) =
01 G3LVD1ANI LNIOJ WOM3 " 'W'A'L'A 'gg 9N TYNINEIL 0 ¢ A002 53
300N NOISID3Md.. ¥ HLIM QIMNSYIW SIDVITOA 2 301s Qyv0 gIiNidd | ariosi ml AQOZ = LDiovEe
“TINNVHI 440 ¥3INNL ONV OFAOW3YH YNNILNY “SNOIL S3LVIIONI INIT 031400 | 10a00 Y T+ o081 aHo% 04LNOD
X . ? ¢ 1NO¥d _
1ONOD TYNOIS ON HIONN N3INVL SIOVLT0A 11V i 340N AsEl+ ssy +a aryd v T
o 4 hooz LINwee
$S3LON He' T N0 370NVH
_ JSHA
= 9
8A [ €9
199874048 1934 L =
250 HOH NGNS F ooou. ACO9
Tlln.cw. anC 2INE'E 3 0051
wos 1N vsy [ €9
264 ¥oLSISNd -
14396 T
J AQ09.L r
g >l 1
2t
A2
IIIIII T ﬁuo.zo ok
eNI-£91
1A _
= [ ASHL+
[ t e
wol | =
. .7
ioa 5 | vsE #
1W3A |y | roa = g
E H T ey 0 g T =
ni2 £€0 o ferssie *ov1|
wzo 82U ._| o d = ONINZLSIT
! _ o IUVAIYd )
] i24 250 143 H Loy
8zril 2 Iz 1o : 0
b 9A )% (] m A8 $09Z-7 I9PON :3IION % o
i
0£9 €[ »oe pﬂ*uz: [
B0 ee | e = _
-+
= osy I ey BHO9 Z/1  _
_ F-———— 183A oING'I 438 r}
m
& o[ wea] | 1o |
g3 L = -
il b 30 _ wosz T 2y 2800 : a )
3 s ASHI+ v lhss I
[ N p NOEE NN,H
v o, @ P W B & s Bl
. ¥ :
1y 22 9 “ viy = [ = o T ¥3NNL
. Hxn oy 227
1 [ $9F00z1 | 089 T wouy
¥
46 Shass _ A %089 %089
9ArOI 211 = 2 -
0301A H pyay= €8 9IN 9ty
oh 6IM OL TA Ot e . Aoz L m b
91 ans Te 041 4
HEE L QZW | WS
sta AO0Is] 51004
Hid +8 &3
= vyl f42]
sy 9_| MG bl N Toos
7 __. i J_ T 2
v ue FJ 022
aNs | e9 s Lk 2y = =
] | dvaL “ _
PF_ - 1 e = = = [ % sroom
—_—t — ,_.\ T - _ a1 _
12m, %01 | §100 Wty n q| ¢6_
A ¥ 0953 089 9RO 893 o0giT oge3 M ooo_._x ¥ *Sx _ 6 2 & _ T
D = d1 %O ovd] cco | ivd] 98 e2d | opu] e2d| | 2v2 q
130 0N2 e oo | | wd 4 9| 869
e ——— = - = NI
i q_au..n of T\t of ~=2)\2 A 41
, ] [ ] g = RBE =y e GZir ST L
on 0 s K
_— 1 T 5 | veoy Juzo S O T
c|¢. 2500 | 2l _ OIA I oA L Lowose T d|
_ b ] L03p  |AS21 el
€ A o on IH3v
.. wosi T “vour | o 143 s 52 41
15008 " ° I onor oooNi | sl 4 is1
| 97 20 T an
b 4




VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

PHILCO Chassis 13G20, U, Service Information, Continued

W z
e X ma 3
238 . =2 */mm
o ni 5WRRR s =
e WE Lg¢ W e 2
e3¢ mE pg w o=+ 41

3 &2 2.82 o le_/m_._.
—

& /ﬂlb,ll_llllx\m.x szm
©, % H — & ay
Hlm i 2R
g - a/n

& o

pu
I ﬁmm..m
2% 298 2
® G «
- MM z

nl||v .

3 mwmw
@ [
SEy g% 2
E>0~ L >

s [ Y-

.4 ot
23 g
og ™ w
%8 =

. G
g -

33
< 9277 X
T °3 | 204
M.) i ©°3
4] b
822 \\\\L)w.\ o¥
4FFIJ.IJM thnt\ /%U x <
—PHH - '
#°3 - ] 38

[ [ [ « T o o N

> R -] (=] O < > M o 2

o n @ P ¢ v 00 > 0

€ smw. mlmy .mm

o ] u

I ..M M « om»rﬂ S " .

9] o C.l o ce b

el o ¥ 5 o o “ onon

S ogu® ﬁmuo S ca

Q [Z] ot

8w = 55cg vTh

[ o} [ ] + ' o 3 s g

£ BRI Y [ “w o

o « ) 9 oW w Qo W

I “» € ] w50 « <

e v @g“vuo o g9 3 &=
o~ 7] e oL, v [l
@ P, m SU RN o«
» . n - £ 9 g0 s “ 32
—tc 2% o %K™ >0

§ - “5 o w s 0§ €
1 00 v » o I mo
g T L0 eHvuav o n
=3 sgrgonglsg -fd

o ot -t o

588 <PuvwslloEL .8

L, (o5828% 88w g
o

oz bnm vnnvs-n slv..mtn MCS

N« o= U o> U < ad
~ 0 n BXgBCt.'d [
x o VoS EZTESLY o,.T
© &y ~N o> s @ 3 o 5>+ 0

A [ Rl R v O ¥ o v
2,0 YEo8.igf—muY Ea
=z o ] o W O - »
Avw.otw “.1m.m s.mmwe
w2EEESERa D S BT 8=
— 0 0 @8 U Qo Um0 0O C W O O w
%RRmeRthTaf — Q@
-t
x . . - - - . .
SN ™M T o W0 ~

1ift CRT out.

frame to cabinet;

13G20

Series Filament Connections -

anym /umoag
33TYM /U320
UM /Py
23TYM

96¢ 01 gSE
9827 01 122
LET M 022

$82 01 9L

"8,0N 310H

*3PIS [10] a3 UO PAJIPOS dJE pUE

sa1oy 9say) ySnoxyy ssed spesy syl

'S10p palaq

-wnu [fews ge jausd JINOIID-BWIAd Yl JO Inofel
9SBQ 9Y} UO PIJEOIPUI BB SI[OY 3SIYL "uaAld safoy
2y} udamdq 309uuod sJadwin! Buimoro] aylL

STHIM HAAWAL LINDHIO-VWHIJ ALV INSNT

snid

- ASET ‘ST 01 pBaT anum/a8ueso
wrod 189 oulg

MUIT J-] 19uny pap[atys

JO 1010npuod 13juad "Indul 4-]

utod 153 J01E[{19S0 [EINOZLIOH
juawery

‘LHD Jo T uld 03 PEST aNym /umorg
aerd ndino

Te0TII8A *1°0O A JO PEIT S3Iym /anid
jurod 1591 101097ap pug OaPIA
u01303uu0ed snooj reuonydo ‘snid

82N
LZN

SZN
YZN

%47

eI
2N

-€ A0OT ‘O¥¥D 01 PEaTT 3IIYm /UsaID
uo1393uuoo SNdo} [Buorldo ‘A00E
*LYD jo ¥ urd 03 peaT 31ym/28usI0
snid-g ASET ‘¥PO

o3 pue 8ZIW 01 speaT aNum /23ueIo
jurod 1831 DOV

Luld "L°OH o1 peaT pay

[011u00
WPIM ‘T-9HA ©1 peaTT a1Tym /amd
Worqpaag

[B211I3A ‘"L 'O "A JO PET 31YM/P3Y
asing 91D

DOV ‘930X 01 pEaTT AYM/anid
snid-g Jaun] ‘'peaT MO[[aX

09V Isun] ‘peaTT ANym

ureyd JUBWRL

JO 1avIS ‘T-zd 01 PESTT AIfum/umolqd
Mur punoxn “urod 1s3L "12Q punog
uotssaddns aoeapa

TeoNaaA 'g-1d 03 PBaTT aYm /2810
LYD jo g utd 03 peaT ANYM /US3IH
snid-d ASHT ‘G-Td 01 PedT aMUM/PaY
TL'Yy'0I0L

uld 01 peat ATYM/MOTI3X 'inding ospIA
“L°0°y 01 p8aT anig

Z-1d ©1 pea] anym

jutod 1sa,L OIpnY

uo1399uUU0)

SNOILDINNOD 9N1 1INV d

LEAD CABLE

P2

0T
6T
ST
91N
ST
YIN
eI
(4938
1IN
(11956

6N
8N

LN
SN
1248
N
N

Ing

BLACK
TO HOT-5

YOKE ,RED.

TO HOT-7

YOKE,

SIDE ELEVATION VIEW

94




VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION
PHILCO Chassis 13G20, U, Service Information, Continued

1INJW1D H31¥3IAN! 3ISION

ONY HOLVN¥VdIS INAS {{I Nid OL 2Nid}
AH0A NO £6621-92 ON A,SSV 25621-9L ON A SSV
SLINDHID T¥IHINIA E Dmkqun.uwmumw NOILVAITY —~ ~— NOI1VA3T3
. . +8,37nq0ow 31 V. 37NAONW 31 (Kluo 3HN)
SLINJHID 41 030IA E 378vI XNIT AN
1NV €4
SLINJMID J9¥ ONV 03AIA @ I RAG »%_ A_u__ »O m
AB- 11 -
SLINJYHID oI1anY ONy [ AOO0I|9 AOD |6 Algl|L
HOLI313G 41 ONNOS \\\\; o, = o, ) 29 ABZ 1€ >an_ m AOQ |9
S1INJY1D TVINOZIHOH :oﬂvﬂ,\r/ o\ »mm m »W_l S »nnuo m
[ = | "2S0 HOH Aoy lasoll
K o 41
T3INVe LINDHID-VAYId HO4 ONI93T 1908 Wo 4048 ‘LNO "L¥3A  dIA
~0S0 "LY3A - it
Q0H Z!HOH \9 8211 ' \.I.Wv )
AINO
_ €0 ¢ 4HN 2 H .Eu.d \
E v \
\ 14 =

<
® 10

{Q3A0W3Y 4 WH dOL)

g |||

FOVOA'H 119
g @ AO |Z
L1t ANo [AD |9
@ ¥3ILg | @ st >momm
SSVd HOIH »m w
o
ot -12A
H ]
/7 2SO0 HIXIW
8189
1IA
5
= o 5
NSEaE
A .
o 09 |1
. LNO 010Ny
° vSOv9
TA
A0 L
AGH1|9
ASSI(S
A9 |2
AQ I
AV MR /
ey @ —— =P :
'8, 370K
mmwh_uw v pquzoo_. SSINIHOINE V ._.—Sox 183 & LERY ;_. T0A-440-NO
»w__ 11100 o Y3dWva 100 030Nz PUA —o EHA j- 28 A fe- THA
SASIZ c3as1 SArOl
ABI- ALo |8 HM/3N18
>m__ m LA A €A »m m ERIY
»W_I W Ag- | T8 d3S ONAS B 40193130 »%h %
ASIL|E AO6 |2 AO 18| dTONS aNnos | #0413
AGPI L1 AL (L 8H99 #950y | A5¢F 3
AQ9 |3 GA A |38
A0S €
AD_ |2
ASS |1

95




VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

PHILCO Chassis 13G20, U, Service Information, Continued

OSCILLOSCOPE WAVEFORM PATTERNS

These waveforms were taken with the receiver adjusted for an approximate peak-to-peak output of 3.5
volts at the video detector. Voltage readings taken with raster just filling screen and all controls set for
normal picture viewing. The voltages given are approximate peak-to-peak values, The frequencies shown

are those of the waveforms—not the sweep rate of the oscilloscope. All readings were taken with a Model
ES-550B Precision oscilloscope.

o 100 volts, p/p, 15,750 c.p. 8 ° 80 volts p/p, 15,750 c p 8 o 80 volts p/p. 60 c.p 8.
o 50 volts p/p, 60 ¢ p.5. o 50 volts p/p, 15,750 ¢ p.s. 040 volts p/p, 60 c.p s. °60 volts p/p, 60 ¢c.p.s. @40 volts p/p, 60 ¢ p.s.

[

°1l50 volts p/p, 60¢.p 8. @60 volts p/p, 80 ¢ p & Os volts p/p, 15,750 ¢ p.s. 012 volts p/p. 15,750 ¢ p 8. @15 volts p/p, 15,750 c.p. 8.

1ts p/p, 15,750 c.p. 5. 350 volts p/p, 15,750 c.p.s.
@0 vore p/p. 15,750 p 5. @25 vous o/p. 15.750¢cp 8. © 0 vora v/p P 20} p/p

RESISTANCE CHART

PIN NUMBERS
Tuse e ] 2 3 [ s . y ] » 0 " 11
TAQsA | Audio Ovpur x| won | wva | wa | 1o soxe
tase | sevnd Du. on | eon | 120 | o | vee| 1x | asn
¥3". x‘:‘c%z‘ 18K 30K 17meg| 240 7 en n k- 13
'#m Domper 13a 33 130 16k It ot S.Smeg| Mt il 16K It w0l
3... s‘::‘s.': nx 230 | e 240 na 1k 00| 0f | 1.6 me
Yoizs | v N0 | 28 meg| M 16K !, 15meg | 15meg| 16 | 08 o | o0 va
’v:." Het, Owtput £+ Iod. AL on 330K AL ¢ L. o 3300 en " 330
€D 16 volts p/p. 15.750 ¢ p.s. S 2k | 17meg| 7500 | 38 - x| o | 7s0n| on

oy e 20 | ook | 22 | na | en on w | mx | en
N | meve @0 | o1 [ en | wa | ea on | resk| 1esk| on
?.'A’n sQ Rl 3 L) 2"1 L0 Inf. 13K 165K 3n

L 10ase g

¢ Varies with volume control setting **Depends on focus connection
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PHILCO

CHASSIS ALIGNMENT
13J27 AND 13J)28

VIDEO |I-F AM AND SWEEP ALIGNMENT PROCEDURE

Preliminary Information

The following video I-F alignment proce-
dure is based upon a tuner, with proper band-
pass alignment, connected to TV chassis.

1. Set contrast control for maximum and chan-
nel selector of tuner to channel 4 position.
2. AM generator signal is injected through

sistor to video detector output, terminal
lug L15 on VIFS panel.

Connect sweep generator t~ antenna termi-
nals through matching network (generator
to 300 ohms).

Adjust signal generator input during AM
and sweep alignment so that signal at 2nd
detector output does not exceed 1.0 volt

test jig to feed-thru capacitor at mixer peak to peak, and not less than .2 volt

screen grid circuit of tuner. peak to peak as null is approached during
3. Apply -8 volts to terminal lug L13 (AGC trap alignment.

Bus) on VIFS panel. 7. An isolation transformer is recommended
4. Connect oscilloscope, calibrated for 1 volt for chassis to minimize shock hazard and

peak to peak through a 10K isolating re- equipment damage.

AM ALIGNMENT CHART

AM GEN.
STEP MOD. 400 CYS ADJUST REMARKS
AT 30%

1 42.9 MC TIT (tuner) Adjust for maximum. This is temporary setting of mixer
output coil for trap alignment.

2 41.25 MC vC2 Adjust for minimum. If necessary, increase generator out-
put and reduce bias so that scope deflection shows not
less than 0.2V at null for accurate null adjustment.

3 47.25 MC VC3 and VC4 Same as Step 2.

4 Repeat Steps 2 and 3 reducing bias as trap minimum is ap-
proached. Reset bias to —8 volts at completion.

5 42 9 MC TIT (tuner) Adjust for maximum. Output of generator should be adjust-
ed to maintain 1.0V peak to peak deflection.

6 45.5 MC VvC1 Same as Step 5.

44.3 MC TS
45.0 MC T4 (top)
42.7 MC T4 (bottom)

SWEEP ALIGNMENT CHART
NOTE: Fine tuning control must be positioned properly for sweep alignment. Set
channel selector to channel 4 and inject 65.75MC signal modulated 30%, at the an-
tenna terminals and adjust fine tuning control tor minimum scope indication. Do not
touch fine tuning control or channel selector for balance of alignment.

SWEEP GEN. MARKER GEN.
STEP 6MC SWEEP WIDTH UNMOD. R-F ADJUST REMARKS
7 69 MC 45.75 MC VvC1 Adjust VC1 to place 45.75 MC marker between
35% and 45% on video side of curve (Figure
1-7). Adjust sweep generator output to lim-
it video detector output on scope to 1.0
volt peak to peak.
8 69 MC 42.5 MC T1T Adjust tuner mixer output coil TI1T to place
( tuner) 42.% MC marker between 43% and 57% on the
sound side of curve (Figure 1-7).
9 69 MC 42.5 MC TS TS5 tilts or levels curve. Adjust T5 so that
and curve falls within limits (Figure 1-7).
45.75 MC Best adjustment is obtained with knee (top)
of curve on sound side 10% lower than knee
of curve on video side.
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PHILCO Chassis 13J27 and 13J28 Alignment Information, Continued

4.5MC TRAP, SOUND TAKE-OFF AND
INTERSTAGE ALIGNMENT

Preliminary: 1. Set contrast control to maxi- Equipment: 1. VTVM
mum. 2. AM Generator
2. Set volume control to mini- 3. RC Network (15K resistor and
mum. .01 mfd in parallel.
3. Apply —8V bias to lug L13 on 4. 4.5MCdetector probe (See page
VIFS panel. 90, for circuit diagram).
SIGNAL INPUT
STEP TO LUG LIS OUTPUT ADJUST REMARKS
A 4.5MC AMor sta- Connect 4.5MC de- T2 (bottom core) Increase signal input to
tion signal tector probe to Lug trap for minimum give 1/4 scale deflection
L3 (13]J27), L1 output indication | at null point. (This step
(13J28). Connect on VITVM. for 4 .5MC trap adj. only).
VIVM to 4.5MC probe.
Set meter to 2.5V
range.
B 4.5MC AMor sta- Remove jumper trom T3 (top and bot- RC Network consists of a
tion signal Lug L11. Connect RC tom cores) for 15K resistor and .01 mfd
Network from L11 to | maximum indica- capacitor in parallel.
ground. Place VITVM tion on VTVM.
across RC Network.
Input should be adj.
to keep output be-
tween -2V and -3V.
C 4.5MC AM or sta- Same as Step B. T2 (top core) for
tion signal maximum indica-
tion on VTVM.
D Use station sig- Remove RC Network Quad coil T1 for Start with core in ‘“out”
nal and replace ground maximum sound position and adjust to 2nd
connection between output. maximum peak on way in.
L11 and GS.
NOTE! wITH BIAS REMOVED AND
100%- CURVE ADJUSTED SO THAT
THE PEAK FALLS AT 100%, .
eo% e e done Figure |-7. Overall |-F Response Curve
80 THAN 85% OF PEAK.
0% 13J27 and 13428 Chassis
20%.
0%
MIX. mmﬁm . SEPsrl;baa
- - =
BAWBA (13427}
i e
w— =/ IRAE
VLFS PwPANEL
STEPS ITO® IWED ST,
SCOPE
w ( ; i o
TSTEPD T s 8
(81} GIS
O * TEST JIG
L] OUMro wixen
[FTEPSLTD9 o STEPD” _ STEP'S S :;:é TEP A m- amo
Y L Jr T3 13428 vy 2zn
s R piig .
||JIEC ‘(‘:SG GEAB 0 LI STEP B1}*
AUD OUT  SOUND NI18SIF
& GATE DET

Equipment Set-Up and Alignment Points - 13J27 and 13J28 Chassis
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

OSCILLOSCOPE WAVEFORM PATTERNS I C :

These waveforms were taken with the receiver adjusted for an approximate peak-to-peak output of 2.0
volts at the video detector. Voltage readings taken with raster just filling screen and all controls set for
normal picture viewing. The voltages given are approximate peak-to-peak values. The frequencies shown
are those of the waveforms—not the sweep rate of the oscilloscope. All readings were taken with a Model
ES-550B Precision oscilloscope.
CHASSI S AND CRT REMOVAL—

Remove back - 7 screws, four at top and

three at bottom.

2. Remove f afety wi
oavolup/p. 15,750 ¢.p. 8., eavolmp/p 80 c.p.s., 85 volts p/p, 15,750 c.p.8., € . ponit (s y indow, bezel and
max, contrast max. contrsst 20d det. set at 2V p/p CRT), disconnect yoke socket, CRT socket

and anode lead. (Remove five drive screws.)

NOTE: CRT is mounted to front and must
come out when front is removed.

3. Remove knobs.

4. Remove the five 5/16' drive screws from
cabinet bottom.

5. Remove one 1/4' drive screw from right rear
side and ‘one 1/4" drive screw from left
rear side.

6. Remove two 1/4' drive screws from rear top
bracket. Tilt bracket and remove.

7. Remove 5-1/4" drive screws from top front.
8. Separate wrap-around cabinet from chassis.
\‘ \ CAUTION: Speaker leads are still con-

nected.

° 38 volts p/p, 15,750 c.p. 8.

9. To remove CRT from bezel, loosen 5/16"
bolt from CRT mounting strap then disen-
gage from four corner clips.

NOTES:

1. ALL VOLTAGES TAKEN UNDER NO SIGNAL
CONDITIONS., ANTENNA REMOVED AND
TUNER OFF CHANNEL.

@ o3 vorepip. s0cpn. PR 2. VOLTAGES MEASURED WITH A “‘PRECI.
SION MODEL 88 V.T.V.M."., FROM
POINT INDICATED TO CHASSIS GROUND.

3. VOLTAGES MARKED P> WERE TAKEN UN.
DER AVERAGE SIGNAL CONDITIONS,
ANTENNA CONNECTED AND TUNER ON AN
ACTIVE CHANNEL.

4. COIL RESISTANCES READ WITH COIL IN
CIRCUIT EXCEPT FOR AUDIO OUTPUT
TRANSFORMER SEC.. SPEAKER WAS DIS-
CONNECTED.

5. satLoons @ . @ . © . @O . eTC..
SHOWN ON SCHEMATIC. INDICATE WAVE-
FORM TEST POINTS,

6. CONTROL SETTINGS:

VOLUME . MINIMUM

CONTRAST . MID-RANGE

BRIGHTNESS - MID-RANGE
ALL OTHER CONTROLS SET FOR NORMAL
OPERATION

@65 volte p/p, 15,750 c.p.s. @ 45 volts p/p, 15,750 c.p. 8. Q 155 volts p/p, 15,750 c.p.e. @430 volta p/p, 15,750 c.p.s. @70 volts p/p, 15,750 ¢.p. 8.
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PHILCO Chassis 13J41, 13J42, 13J43, & 13J45, Alignment Information
VIDEO I-F, AM, AND SWEEP ALIGNMENT PROCEDURE

Preliminary Information

1. The following video I-F alignment is based mf capacitor from lug M41 to ground to

upon a tuner, with proper bandpass alignment, sharpen sweep.

connected to the TV chassis. 5. Calibrate oscilloscope for 2.0V p/p for 100%

2. Apply -2VDC to tuner AGC lug M11l, and deflection.

—10VDC to I-F AGC lug M24. 6. Connect AM and marker signal generators

NOTE: 1I-F bias not required in steps 1 through test jig to prevent overloading.

and 2 of AM alignment. Steps 1 and 2 apply signal to lug M27..

3. Remove 6BY8 (V5) AGC gate tube, and set Steps 2 thru 6 apply signal to tuner mixer

contrast control to maximum. grid test point.

NOTE: Do not remove applied tuner bias, Steps 7 thru 9 couple into VC4 screw.

while AGC gate tube is removed. Connect sweep generator through a 72 ohm to

4. Connect oscilloscope through 10K isolating 300 ohm matching network, to antenna termi-

resistor to I-F output lug M4l. Connect .001 nals.

AM ALIGNMENT CHART
AM
STEP MOD. 400 ADJUST REMARKS
AT 50%

1 44 . 9MC L15 (top) for max. Signal applied to lug M27, bias voltage not
Preset top core up several required. Limit scope level to 0.5V to pre-
turns and bottom core down vent overloading.
several turns.

2 43.25MC L15 (bottom) for max. Same as Step #1. Repeat L15 bottom and top
L15 (top) for max. adjustments until no further improvement is

obtained.

3 44 .4MC I8 for max. Signal applied to tuner mixer grid test

point. Reduce bias level and increase signal

42 .0MC 12 position tuner level so that accurate null may be obtained.
42.9MC 13 position tuner
I-F Pole on tuner

4 45.25MC VC2 for max. Same as Step #3.

5 47.25MC VC1 and VC3 for min. Same as Step #3. Scope deflection should not

be less than 0.2V at null.

6 41.25MC VC4 for min. Same as Step ¥5.

NOTE: To properly position fine tuning for sweep alignment, set channel selector to channel 4 and
inject 65.75MC, modulated 30%, at the antenna terminals. Adjust fine tuning control for
minimum scope indication. DO NOT touch fine tuning control or channel selector for bal-
ance of alignment.

SWEEP ALIGNMENT CHART
SWEEP GEN. MARKER
STEP APPROX. 8MC GEN. ADJUST REMARK S

SWEEP WIDTH UNMOD. R-F

69 MC 42.5MC L15 (top)

Adjust L15 to place 42. 5MC marker between in-
dicated limits on sound side of curve (Figure
1-8A). Adjust sweep generator level to limit
scope to 2.0V p/p for 100% deflection.

L8 tilts or levels curve. Adjust curve to fall
within limits (Figure 1-8A).

69 MC 45.75MC vC2

Adjust VC2 to place 45.75MC marker between
limits on video side of curve (Figure 1-8A).
Adjust sweep generator level to limit scope to
2.0V p/p for 100% deflection.

NOTE: Padders L15, I8 and VC2 may be adjusted in

as shown in Figure 1-8B.

whatever order necessary. Adjust L8 for 10% tilt

NOTES 3. VOLTAGES MARKED A WERE TAKEN UN- SHOWN ON SCHEMATIC. INDICATE
1. ALL VOLTAGES TAKEN UNDER NO SIGNAL DER AVERAGE SIGNAL CONDITIONS, WAVEFORM TEST POINTS.
ANTENNA CONNECTED AND TUNER ON
CONDITIONS, ANTENNA REMOVED AND DSED CHANNEL TGl SETTINESe
TUNER OFF CHANNEL. 0
2. VOLTAGES MEASURED WITH “PREC!SION 4. COIL RESISTANCES READ WITH COIL VOLUME - MINIMUM
MODEL 88 V.T.V.M.", FROM POINT IN CIRCUIT. ALL OTHER CONTROLS SET FOR NORMAL OP.

INDICATED TO CHASSIS GROUND. 5. BALLooNs @ , @O , @ , ETC., ERATION.
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

PHILCO Chassis 13J41, 13J42, 13J43, & 13J45, Alignment Data, Continued

4.5 MC TRAP, SOUND TAKE-OFF AND INTERSTAGE ALIGNMENT

Preliminary: 1. Set contrast control to maxi- 2. AM generator
mum. 3. RC Network (15K resistor and
2. Set volume control to minimum. .01 mfd in parallel)
3. Apply -10V bias to lug M24. 4., 4 5MC detector probe (See
Page 90 for circuit dia-
Equipment: 1. VTVM gram. )
SIGNAL INPUT
STEP TO LUG M4 OUTPUT ADJUST REMARKS
A 4.5MC AM or Connect 4.5MC detector | L18 (bottom core) Increase signal input
station signal probe to Lug M34. Con- trap for minimum out- to give 1/4 scale
nect VTVM to 4.5MC put indication on deflection at null
probe, Set meter to VTVM. point. (This step for
2.5V range. 4.5MC trap adj.
only).
B 4.5MC AMor Remove ground connec- 113 (top and bottom RC Network consists
station signal tion from Lug M31, Con- cores) for maximum of a 15K resistor and
nect RC Network from indication on VTVM. .01 mfd capacitor in
M31 to ground. Place parallel.

VTVM across RC Net-
work. Input should be
adj. to keep output be-
tween -2V and -3V.

C 4.5MC AMor Same as Step B L18 (top core) for
station signal maximum indication
on VTVM.
D Use station Remove RC Network and Quad coil L7 for
signal replace ground connec- maximum sound out-
tion between M31 and put.
Gl1,

100%:

Fleure [-8A

! 2
§ g Overall I-F Response Curves
3 ¥
§ - 13J41, 13J42, 13J43
20%-

and 13J45 Chassis

1F FREQ MC

MIXER GRID
TEST POIN

PP
-1gv0C
BIAS

nFame [ osc/mix

— 60068
HOR OUT

STEPS1.287

9 9O

6CS6
LIS(TOP)} ‘ SOUNO DET
pYey ¥on &
L} A Y L 6DE4
03 T DAMPER
TOP A BOT ]
|_4.5MC Nz
\|
| ] 7 7\ N
SwEEP oEn 6JES 6GHB
LI8{BOT)] LI8{TOR) 4.5 MC
"5 Pt siram L[ ATEG,
2NDVIF STEPA

Equipment Set-Up and Alignment Points - 13J4l, [3J42, 13JU3 & 13JU5 Chassis
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

PHILCO 1350, 13N31, 13N32, AND 13N53

VIDEO I-F AM AND SWEEP ALIGNMENT PROCEDURE

Preliminary Information flection.

1. The following video I-F alignment procedure is 5, Connect scope through 10K isolating resistor to
based upon a tuner, with proper bandpass align- I-F output, lug M7 on VOS panel., Connect .001 mfd
ment, connected to the TV chassis., from lug M7 to ground to sharpen sweep.

2. Remove 6BY8 (AGC gate tube). 6. Connect AM and marker signal generators through

3. Apply -2VDC to tuner AGC, lug M23 on VOS panel test jig to mixer grid to prevent loading. Con-
and =~ 10VDC to I-F AGC, lug M15 on VOS panel. nect the sweep generator, through a 72 chm to 300

4. Calibrate oscilloscope for 2,0V p/p for 100% de- ohm matching network, to antenna terminals.

AM ALIGNMENT CHART

AM GEN,
STEP MOD. 400 ADJUST REMARKS
AT 30%
| 41.25 MC VC2-min. Reduce bias level and increase signal level so that
accurate null may be obtained. Scope deflection
should not be less than 0,2V at null.
2 47.25 MC VCl-min. Same as Step #1. Repeat VC1 and WC3 adjustments
VC3-min, until no further improvement is obtained.
3 44,4 MC L8-max. Reset bias to =10V and maintain through balance of
lignment. Adjust generator level to limit scope to
45.5 MC L1T-max. ot o
(on Tﬂzer) 2V p/p deflection.
4 45.0 MC L6-max.
42.5 NC VC4-max. Same as Step #3.
42,7 MC L7-max.

NOTE: To properly position fine tuning for sweep alignment, set channel selector to channel 4 and inject 65.75
MC, modulated 30%, at the antenna terminals. Adjust fine tuning control for minimum scope indication,
Do Not touch fine tuning control or channel selector for balance of alignment.

SWEEP ALIGNMENT CHART

SWEEP GEN.
MARKER GEN.
step | approx. b | MARGH G ADJUST REMARKS
5 69 MC 42,5 MC L7 Adjust L7 to place 42,5 MC marker between in-

dicated limits on sound side of curve (Figure
1-9). Adjust sweep generator level to limit
scope to 2V p/p deflection,

5 69 MC 45.75 MC Lé6 Adjust L6 to place 45.75 MC marker between in-
dicated limits on video side of curve (Figure
1-9). Adjust sweep generator level to limit
scope to 2V p/p deflection,

7 69 MC 42.5 MC L8 L8 tilts or levels curve. Adjust curve to fall
and within limits (Figure 1-9).
45.75 MC
452N AZ5MC
4573 MC T A5 TIMC
44.9mC aagmc
100%:
- w "
g g¥
2 2
] 2 $0%: 38%: 35%
H 2 2% hd
w
E Z 20
3 g e .
H « AP REEFRARPARAPREEP!
4t 42 3 44 48 ar
IF FREQ MC
g
13INSO CHASSIS 13851,13N52 8 13N53 CHASSIS
RESPONSE CURNE RESPONSE CURVE
NOTE With bias removed and curve adjusted so that the peak falls at 100%, the 44.9 megacycle point
should be ne less than 90% of peak

Overall |-F Response Curves - 13N50, 13N51, I13N52 and |3N53 Chassis
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VOLUME TV-21,

MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION
PHIL.CO Chassis 13N50,

13N51, 13N52, 13N53, Alignment Data, Continued

4.5MC TRAP, SOUND TAKE-OFF AND

INTERSTAGE ALIGNMENT
Preliminary: Equipment:
1. ; 1. VTWM
Set contrast control to lma-xxmum 2 AM Generator
2. Set volume control to minimum 3. RC Network (15K resistor and .0lmfd in
3. Apply -10V bias to lug M15 on VOS pan- parallel)
el. 4. 4.5MC detector probe, see pase 90
for circuit diagram.)
SIGNAL [INPUT
STEP TO LUG M7 OUTPUT ADJUST REMARKS
A 4.5MC AMor Connect 4.5MC detector L14 (bottom core) Increase signal input
station signal probe to Lug M19. Con- trap for minimum out- to give 1/4 scale de-
nect VTVM to 4.5MC put indication on flection at null point.
probe. Set meter to VTVM. (This step for 4.5MC
2.5V range. trap adj. only.)
B 4.5MC AM or Remove ground connec- L16 (top and bottom RC Network consists of
station signal tion from Lug M27. cores) for maximum a 15K resistor and .01
Connect RC Network indication on VTVM, mfd capacitor in par-
from M27 to ground. allel.
Place VTVM across RC
Network. Input should
be adj. to keep output
between —2V and -3V.
c 4.5MC AM or Same as Step B L14 (top core) for
station signal maximum indication
on VTVM.
D Use station Remove RC Network and Quad coil L17 for
signal replace ground connec- maximum sound out-
tion between M27 and put.
Gl2.
STEPS1 TO 7
STEP2 STEPS 387 STEPS1TO? @
4:2;% QlQMC LREMDVE v H
e eIl AGC GATE "; S
™ T

‘vERY QUTPUT

(I
/ or O
I

Gl 6FO7
/ ss 8 VlDEO OUTPUT / VERT OSC 8

STEP1TO7

/ /
SDDG/B 50‘[4 SFQ/Y Q%
Equipment Set-Up and Alignment Points - 13N50

13N51, 13N52 & 13N53 Chassis
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION
PHILCO Chassis 13N50 Service Information, Continued

OSCILLOSCOPE WAVEFORM PATTERNS

11V 1 [150v

i q : . : . 2|0V 2 [145v

These waveforms were taken with the receiver adjusted for an approximate peak-to-peak output of 4.0 3fv 3 150V

volts at the video detector. Voltage readings taken with raster just filling screen and all controls set for 71130V 7 | 260V
normal picture viewing. The voltages given are approximate peak-to-peak values The frequencies shown 8| 133v

are those of the waveforms—not the sweep rate of the oscilloscope. All readings were taken with a Model
ES-550B Precision oscilloscope.

® NP —

“4 volts P/P, 60 CPS - 04 volts P/P, 15,750 CPS -
maximum contrast maximum contrast

cuo cas 26V ‘e
200UF 200V = @ .

°7oo volts P/P. 15,750 CPS

© :2 wits p/p, 15,750 cps

LS @@

o e o

°45 volts P/P, 15,750 CPS QIOOV P/P, 60 CPS \/

1G3
HV. RECTIF®ER

I13N50 Base View

@ss volts P/P, 60 CPS @19 volts P/P, 60 CPS @110 volts P/P, 60 CPS @ 23 volts P/P, 15,750 CPS
LEGEND FOR CODED VOS PERMACIRCUIT
PANEL
' - HORIZONTAL CIRCUITS
@ sovous prp, 1575085 [/ SQUND IF DETECTOR
@520 voits P/ total, 250 vous (P37 volts B/p, 60 cps @ 5.5 volus p/p, 15,750 cps /| AND AuDIO CIRCUITS
P/P sawtooth, 60 CPS

VIDEO AND AGC CIRCUITS

VERTICAL CIRCUITS

—

@ 12 vous p/p. 15,750 cps @ 15 vouts /e, 15,750 s € 52 voits p/p, 15,750 CPS @) 150 vous /2. 15,750 cps

SYNC SEPARATQR AND
NOISE INVERTER CIRCUITS
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963

TELEVISION SERVICING INFORMATION

7 1 Josv 2| -23v]23ve
v 6| .5v» 3| 9ov
v 7| -2.3v|IIOV-» 7|ov
8 148V
v 9155V
8 68Y8 6JES
8 DET A GC. GATE s.s 8 VIDEO OuTPUT

SLOT B8 SLOT C

PHILCO Chassis 13N50 Service

Information, Continued

1 | 160V 14 275V
2 ov 6| 95V

3| a6V 7| -3.8v
6150 8 1v

7 .8v 9| 37v

8| a25v

9] -2wv [2.3v-» 6OR7

6GH8 VERT 0SC. & VERT QUTPUT

N1. 8 45 AMP

]

g20urf
A20UF 300V

300v

300V

60068 6DE4 6FQ7
HOR. OUTPUT DAMPER HOR. 0SC,
OVER 500V 1 [ 200v
5 3v 5| 275V 3(74v
61175V
7! -nv
8| 7.4V
VR6 VRS
VR8 BRIGHT AND  HOR HOLD

ON-OFF,vOL CONTRAST VERT HOLD

W

623

SOCOPE WAVEFORM TEST POINTS ARE INDICATED BY @,
, ETC.

NOTE: THE SOLID BLACK DOTS INDICATE ADDITIONAL
SCOPE WAVEFORM TEST POINTS. THE POINTS THUS IN-
DICATED ARE: @ -LUG M19, @ -END OF R-25, @ -PIN
1-6GH8, @ -PIN 5-N9, @ -PIN2-N9, @ -END OF
R37, €@ -END OF R47, @ -END OF R46, @ -END OF
R4S,

6cse®
SOUND DET

2|4V
4 [ 65v
5(65v

PANEL LUG CONNECTIONS
13N50

ViF Panel

M1 Lead to M15
M2 Lead to B2-1B
M3 IF Output

M4 Lead to B1-3
M5 Lead to B2-6A
M6 Lead to M7

VOS Panel

M7 Lead to M6

M8 Lead to VR6, contrast cont.
M9 Lead to filter C42-C

Mio Lead to VRS, bright. cont.
Mil Lead to VR6, contrast cont.
M12 Lead to B2-3B

M13  Lead to VR4, vert. lin. cont.

Ml14 Lead to filter C45-C
M15 Lead to M1

M16 Lead to V.O.T.

M17  Lead to M18

M18 Lead to B2-6A

Mi19 Lead to CRT, Pin 11
M21  Lead to B2-3A

| cas

‘DGOUF 350v

EIOQUF 50v
‘ I0UF 450v

VERT LIN ;

M22
M23
M24
M25
M26
M27
M29
M30
M3l
Ma32
M33
M34
M36
M37
M39
M40
M4l
M42
M43
M44
M4b
M46
M47
M48
M49
M51
M53

68Q5
AUDIO OUTPUT

r

3|85V
7260V
9260V

Lead to M40

Lead to tuner pwr. plug, Pin1
Lead to VR5A, vert. hold cont.
Lead to B1-3 and M34

Lead to M49

Lead to L16-3

Lead to vert. yoke plug, J2-6
Lead to filter C45D and M46
Lead to B1-3

Lead to CRT, Pin 2

Lead to M46

Lead to M25

Lead to CRT, Pin 10

Lead to VR2, G2 cont.

Lead to H.O.T., Pinb

Lead to M22

Lead to VR2, G2 cont.

Lead to filter C45-B

Lead to VR5B, horz. hold cont.
Horz. ring coil, TP

Lead to filter C42-A

Lead to M30

Leadto H.O.T., Pin 2

Lead to B2-1B

Lead to M46

Lead to VRS, vol. cont. C.T.
Lead to filter C45-A and VR2-1
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

RCA VICTOR

I\S{SR?% CHASSIS CABINET
MODEL TYPE CHASSIS
233-B-60-M  KCS136YA, B .
233-B-60-R  KCS136YF 233-B-602-MV, 5MV, 6MV, TMV Table KCS136YA
233:B-61-M  KCSI136YD, E " 233B-602-MU, 5MU, 6MU, 7MU ~ Table =~ KCSI3YB
233-C.65-M  KCSI3GYA, B ~ 233-B-605-RS, 6RS - Table KSC136YF
233-B-615-MV, 6MV, 7TMV Table KCS136YD
CERESEE GO 1) | T 233B615-MU, 6MU, 7MU  Table = KCSI3YE
233-C-67-M  KCS136YA, B 233C655-MV, 6MV, TMV Consolette  KSCI36YA
233-C-68-M  KCS136YA, B 233-C655-MU, 6MU, 7MU Consolette  KCSI36YB
233-C-71-M  KCS136YA, B " 233-C-664-MV " Consolette KSC136YA
233-C-72-M  KCSI36YA, B | 233-C-664-MU i Consolette KCSI136YB
233-C-75-R  KCS136YF | 233C6T5MV,6MV Lowboy ~ KCSI36YA
233.C76.R  KCS136YF 23C675-MU,6MU Lowboy ~  KCSI36YB
233-C-686-MV Consolette KCS136YA
233-C-79-M  KCS136YD, E 233.C686-MU B Consolette KCSI36YB
233-C-80-M  KCS136YD, E [~ 233-C-715-MV, MV "7 Console " TKCS136YA
233-C-82-M  KCS136YH " T233C715MU,6MU Console  KCSI136YB
233-C-85-M KCS136YH | 233CIB-MV,6MV,TMV Console KCS136YA
233-C-86-M  KCS136YH  233C725MU,6MU,TMU  Console  KCSI36YB
233-C.87-M  KCSI36YH 233-C-755-RS, 6RS, 7RS ) Console KCSIYF
233-C-765-RS, 6RS, 7RS Console KCS136YF
233-D-95-M  KCSI36YL 233-C-795-MV, 6MV Console  KCSI3YD
233-DX-95-M KCS136YL 233-C-795-MU, 6MU Console KCS136YE
233-D-96-M  KCS136YN ~ 233-C-805-MV, 6MV Console KCS136YD
233-D-97-M KCS136YN " 233-C-805-MU, 6MU ) Console ~ KCSI36YE
233-D-98-M KCS136YN 7 233-C-825-MV, 6MV, 8MV* Console KCS136YH
| 233-C-854-MV* Console KCS136YH
Additional, recently __233Ceee-MV: Lowboy KCS136YH |
released models. 233-C-870-MV, 8MV* o Lowboy o K§§6Y7H |
233-D-955-MV, 6MV Combination KCS136YL
MODEL | _233DX.955-MV, 6MV Combination KCSI36YL
SERIES CHASSIS 233D95-MV,6MV*  Combination  KCSL3YN
233-D-974-MV* Combination KCS136YN
CEEREI ) LSEIED fig YD | 233-D-986-MV* Combination KCS136YN
233-C-64-M KCS136YA, YB
233-C-73-M KCS136YA, YB COMBINATION CONSOLES
233-C-74-M  KCSI36YA, YB e rn ot s o st dropecd racosd thanger

Models 233-D-96-M, 233-D-97-M and 233-D-98-M also feature FM
stereo. The television receiver in the combination consoles is com-

233-C-77-M KCS136YD, YE

pletely independent of the radio and "Victrola’™ and only the speaker

233-C-81-M KCS136YD, YE system is common to all. The SS6 “total sound" speaker systems are

C- compatible with these models, and jacks are provided for their

233-C-83-M KCS136YD, YE installation. Model 233-DX-95-M is identical to 233-D-95-M except
233-C-84-M KCS136YT, YU it includes an FM stereo adaptor.

CABINET FINISHES
The cabinet finish is identified by the last digit in the model num-

MODELS ber as follows: 2—ebony, 4—maple, S—mahogany, 6—walnut,
193-A-482, 4,7, MV, MU 7-—oak, 8—-cherry and 0—antique parchment white.
193-A-532, 9 MV, MU REMOTE CONTROL
193-K-040 MV, MU Models 233-B-60-RS, 233-C-75-RS and 233-C-76-RS are equipped

with KRS26A remote control receiver and KRT3A remote control
transmitter.

AUTOMATIC BRIGHTNESS CONTROL

q . Models listed above, marked with asterisk (*) are equipped with
(Material Continued on pages 116 through 120)  ;matic brightness control.
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RCA Victor Chassis KCS-136Y Series, Service Information, Continued

SERVICE ADJUSTMENTS

O COMBINATION
UNF/YHF ANTENNA

— 34 ———1 3} ——
vur [=ro mecever
/ T UHF TEAM
oLoER W SOLDER:
TO COMMNATION =70 RECEIVER
UMP/ VP ANTENNA VNF TERM.

300 Osie TRANSMISSION LI
A

Figure 1-—~Combination UHF/VHF Antenna Matching

VHF FINE TUNING
To center the fine tuning range of concentric Models 233-B-60-M,
233-C-65-M, 233.C.66-M, 233-C-67-M, 233-C-68-M, 233.C-71-M,
233-C-72-M, remove the channel selector and fine tuning knobs.
Always adjust the highest numbered channel first. See Fig. 2.

] OSCILLATOR
4f] ADWSTMENTS

SET FINE TUNING
SHAFT AT MECHANICAL
GENTER OF ITS RANGE

Figure 2—Concentric Fine Tuning—Manual

VHF FINE TUNING (MANUAL)

Preset tuning Models 233-B-61-M, 233-C-79-M, 233-C-80-M,
235-C-82-M, 233-C-85-M, 233-C-86-M, 233-C-87-M, 233-D-95-M,
233-DX-95-M, 233-D-96-M, 233-D-97-M and 233-D-98-M: First
center the fine tuning range on each channel as shown in Fig. 3. The
Channel 6 oscillator slug will affect the fine tuning on Channels 6
through 2, and the Channel 13 oscillator slug will affect the fine
tuning on all 12 channels. Therefore, the Channel 13 slug should
be adjusted first.

s _~SET FINE TUNING
TO CENTER OF ITS
RANGE. PULL
ON FINE TUNING KNORL
TURN CLOCKWISE A
MINIMUM OF 3 TURNS,
THEN 1-172 TURNS
COUNTERCLOCKWISE.

Figure 3—One-Set Fine Tuning—Manual

VHF FINE TUNING (REMOTE)

Preset tuning Models 233-B-60-R, 233-C-75-R and 233-C-76-R
have a turret tuner. First, center the fine tuning range on each channel
and then adjust the oscillator slug for each station received. (See
Fig. 4.) The channels may be adjusted in any order.

OSCILLA!
ADJUSTMENT
{ALL CHANNELS)

R % )

M \-;)) N\

CENTER OF I TS RANGE,
PULL OUT ON FINE TUNING
SHAFT, TURN FINE TUNING
A MINIMUM OF 3 TURNS
COUNTERCLOCKWISE, THEN
1-/2 TURNS CLOCKWISE.

Figure 4—One-Set Fine Tuning—Remote

AGC AND SYNC STABILIZER

Turn the sync stabilizer control completely counterclockwise and
adjust a.g.c. while tuned to a strong, local station, Turn the a.g.c.
clockwise until picture begins to distort, and then counterclockwise
slightly below the point where the distortion is eliminated. Advance
the sync stabilizer fully clockwise and rotate the horizontal hold
counterclockwise until horizontal sync is lost. Then slowly sync the
picture again. If the picture tends to distort or "hang-up” before
locking in, retard the sync stabilizer control until this condition is
corrected.

HORIZONTAL OSCILLATOR SINE COIL

~ With sync shorted (Pin 1 of V502 shorted to ground) connect
jumper across terminals of L501A and adjust the horizontal hold
control so that the sides of the picture are vertical. Remove jumper
from L501A only, and adjust L501A slug, if necessary, to again
bring the sides of the picture vertical. Remove jumper from Pin 1 of
V502 to ground. ~

CENTERING
If the picture does not fill the screen, it may be necessary to center
the picture with the 2 disc magnets mounted behind the yoke cover.
Both horizontal and vertical centering are accomplished at once by
rotating the discs together or separately. Perform this adjustment
along with vertical height, vertical ‘linearity, and width, as they
are all interdependent.

TESTING PICTURE PROPORTIONS
Rotate the vertical hold control to roll the picture slowly down-
ward and study the blanking bar. If it is not level, or if the bar
varies in thickness as it moves down the screen, read the next 2
paragraphs.

DEFLECTION YOKE

If the picture is tilted, loosen the yoke clamp screw and rotate the
yoke to level the picture. Retighten the yoke clamp.

HEIGHT AND VERTICAL LINEARITY
If the blanking bar changed size while moving down, alternately
adjust the height and vertical linearity controls for best vertical
proportions. Final vertical size should allow the raster to overlap
the mask about 34 inch at top and bottom with normal (120 volts)
line voltage.

WIDTH
The width adjustment is made with L101. With normal line
voltage, the raster should overscan the mask about 54 inch on each
side. The raster should fill the mask at 108 volts.

(For some alignment information see such material under KCS-140, pages 121-122)
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RCA Victor Chassis KCS-136Y Series, Service Information, Continued

PW200 SECURITY SEALED CIRCUIT ASSEMBLY

AlB]CIDVIDlEIF,G]HlllJIKlL‘

5DETECTOR JUTPUT)

e, T 125010
3 /-:-/ (‘T‘E.Of__L)a C
7;\,_’"@3.:. O j:- s

\ -‘-".

of c2ip Bl
42"
ﬂe'z q rz-u e

u{czro

— Rie N : &1 Ree7
] 3#@ 4 _\r\%r‘rfl"t,:—}o) czze‘].o

VIDEO SIGNAL +270V. +210Y
{KINE CATHODE)

+85V, —5\/. AGC (NOMINAL)

PW 200 Sealed Circuit I-F and Video Assembly Composite Diagram

PW200 COMPONENT LOCATION GUIDE

tin chassis with auto-brightness; omitted in chassis without auto-brightness.

PWs00 SECURITY SEALED CIRCUIT ASSEMBLY

JUMPER POIINTS s [ ¢ T o [ & | F { ¢ | & |

S%EPL%TZ +85V. +270V. +2IOV

(%7

cs10 |

2 y
(S isds )
| coes :é- 4 l‘\%k -
X
3 ‘ﬂ.'-Z|
— = AL 7
JI\3~ r‘-? e R 1828/
. N By V’W"m ) REO%/

}{\% ¥ o | Q) AP

—L sV 212V
ﬂ-;ﬂr AGC RF AGC @(M
AGC KEYING PULSE SIGNAL INPUT —

PWS00 Sealed Tircuit Deflection Assembly Composite Diagram

PW500 COMPONENT LOCATION GUIDE

PC502 ....11 R533 . D1
R534 . B1

RS01 ..... D4 536 ..... F1l
R304 ..... B3 TR538 ..... Fl
R505 ..... [or} R539 ..... H1
RS06 ..... RS540 ...... 12
RS507 ..... A4 R542 ..... C3
RS08 ..... B4 R543 ..... D3
REQ9 ... R544 B3
510 ..... Cc4 R545 ..... B2

t1n chassis without auto-brightness; omitted in chassis with auto-brightness.
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1.

2.

S

IN
séa

LIGHT
DE PENDENT
RESISToR. 47

Partial schematic showing
main difference of Chassis
KCS136YH, YN, with auto-
matic brightness control.

CHANNEL SELECTOR SWITCH NOTES:

FRONT ANO REAR SECTIONS OF SWITCH Si-A,-B,-C
ANO -D, ARE VIEWED FROM FRONT WITH THE CONTROL
SHAFT IN CHANNEL 13 POSITION

BLACK DOT I SWITCH ROTOR SEGMENT (NOICATES
THRU CONNELTION

3 - INDICATES THRU COMNECTION FROM FRONT TO REAR

OF SWITCH TERMINALS.
~{NDICATES CONTACTS INSULATED - NOT CONNECTED

4
Qnou FRONT TO REAR OF SWITCH.

©  USE 100K 130LATION RESISTOR 1M SEMES WiTH PROBE

R23 Ri122 RItG Ri29
CONTRAST VERT HOLD BRIGHTNESS HORIZ
HoLD
TI0(
AUDIO QUTPUT
TRANSFORMER

J (WS G ) w— |

RCA Victor KCS-136Y Series Diagram, Continued
& TUNER ASSEMBLY: TMA 2TE/29B

[ UHF

VHF RF AMP

IF AMP

1041 KRK1 04C—
12 01 KRKIOAE

o F ‘ﬂ
LT L. | vee tunew
N KRK 104C/E
N 1Fean _"‘"” UHF TUNER
N e } . N ) KRK 66 AK
f Ll !
I czs | ==
o T omw-8Y. ,{3’“""’*“ %Lu‘:‘s‘ 'I"}
P — =

P10}

RF_AMP AcC

B el — Y T A
| UHF TUNER 7
KRK 66 AK

CIRCUIT SCHEMATIC DIAGRAM FOR KRK104C,E/KRKG66AK

(Used in VHF/ UHF Models)

I

00 000

Tonz ZNDPlx p-r—isT PIXI F:

PLATE TRANS.

RI47
LIGHT DEPENDENT
RESISTOR
{AUTOMATIC BRIGHTNESS
CONTROL MODELS ONLY}

LIO4
FILTER

SOUND TAKE-OFF
TRANS (TOP)
45MC TRAP
(BOTTOM)

. '5“

1-F AGC| 3923 MC 1ST PIX M

ZTERM ( L-v 205 J (Yzoq

TRAP(TOP) GRID_TRANS.
4725 MC mAP {BOTTOM)
(BOTTO 4125NMC
T
BOTTOM TRAP
(ToP)

(For All Model Series)

COMPONENT LOCATION GUIDE FOR KCS136Y CHASSIS
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RCA Victor Chassis KCS-136Y Series, Schematic Diagram, Continued
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RCA Victor

CIRCUIT SCHEMATIC DIAGRAM FOR KRS26A

(Used with Remote Control Models)

-n.sv

SR
il

¥ -y

1 =€ 1013 PRtozy =
tT 220 (5 ]

H wES.

-28.5V.

11002

S Lo
=3 R1025
T: 220 <ismee]
13

-26.5V.

Q1008
1;7::;; CMANNEL
Fs i‘ s i ov. b
9% e |
REMOTE AMPLIFIER e AR o
KRS 26A wea & ol
f:;‘g’ Klm:'__}[] ;s.::::
=15y,
R1029
680

3

10224 -|cvo228
[ 100 MF Tloour

NOTE:

readings at the transistor ter-
minals are typical. The voltage
difference between base and

(Ebc)

emitter

should hold

within =20%. Resistance read-
ings should be taken with the
transistors removed from the

circuit.
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% The transmitter standard should be operated at a distance of a
l fier to prevent excessive pick-up when the amplifier is finally

pproximately four feet from the ampli-

peaked.

TRANSMITTER | TRANSMITTER
FREQUENCY FUNCTION ADJUST
43.25 k. Depress “OFF" [T1001 for maximum dip on meter.

button

Move meter to junction

of SR1002 and R1025.

39.50 kc.

Depress left
side "“Volume”
button

IT1002 for maximum dip on meter.

Move meter to junction of C1021 and Q1005 collector (black dot).

35.75 k.

Depress left
side “tint”
button

IT1003 for maximum dip on meter.

!__fmfv:‘i:“'_] Connect meter to junction of SR1001 and R1023.
Q1002 Q1003 Q1004
2N4io 2N410 2N4l0
ND AMP \3RD AMP DRIVER
|mmE \
© 0
T1001
V1001
43.25 KC
T1002
'39.50 KC
TRANS
T1003
'35.75 KC

™ ANs. KRK26A—Remote Control Amplifier Chassis View

Q1005
2N408
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MODEL CHASSIS

Chassis

193-A-542-MV  KCS140A

RCA VICTOR

A.G.C. CONTROL ADJUSTMENT

Perform the following routine test: Adjust the receiver and an-
tenna to obtain the best picture from a strong, local station. Quickly
switch off channel and back, and if the picture distorts and bends,
or does not reappear immediately, rotate the a.g.c. control R113,
counterclockwise and then clockwise until picture bend occurs. Then
slowly retard control until the bend is gone. The noise stabilizer
control should be turned counterclockwise to the end of rotation

KCS140A & KCS140B

193-A-542-MU  KCS140B
193-A-546-VM KCS140A
193-A-546-MU KCS140B
193-A-549-MV KCS140A
193-A-549-MU KCS140B

DEFLECTION YOKE
If the picture is tilted, loosen the yoke clamp screw and rotate
the yoke to level the picture. Retighten the yoke clamp.

HEIGHT AND VERTICAL LINEARITY
If the blanking bar changed size while moving down, alternately
adjust the height and vertical linearity controls until the condition
is corrected, Final vertical size should allow the raster to overlap

thy k abo i t tom.
before adjusting a.8.<. e mask about 54 inch at top and bottom

HORIZONTAL OSCILLATOR ADJUSTMENT . . I .

Turn the horizontal hold control R120 clockwise until the picture The D CelTEaee '8 made. wili 1B AN (TS Gy .be
falls out of sync, then slowly counterclockwise. The number of adjusted .to fill the mask with a line voltage of 108 volts, and with
diagonal black bars sloping downward to the left will be gradually norf'nal s voltage, the raste'r' s.hOUId overscan (3 Gkl €370
reduced, and when only 1 to 3 bars are obtained, slight additional %% inch on each side. "Normal” line voltage is 120 volts.
counterclockwise rotation of the control should pull the picture into
sync. The picture should remain in sync for approximately one-half
turn of additional counterclockwise rotation. Continue counterclock-
wise rotation until the picture again falls out of sync, then rotate
the control slowly clockwise. The number of diagonal black bars P =
sloping downward to the right will be gradually reduced, and when O s
only 1 to 3 bars are obtained, slight additional clockwise rotation At
should pull the picture into sync.

If above conditions are not obtained, adjustment of the sine wave
coil may be required (L501A on PW 500 deflection board). Remove
cabinet back as shown in Fig. 2. Attach short jumpers across LS01A
and from pin 1 of V504 to ground. Adjust horizontal hold control
to obtain a picture with sides vertical (picture may drift slowly). ‘.o:‘o:?:ék A,
Momentarily remove and re-attach L501A jumper' while adjusting !@_m-’ o~ |
and unshorting of the coil causes no more than a slight sideways « \ Ak
shift of the picture. Remove all jumpers.

NOISE STABILIZER CONTROL
If the picture hangs up, or bends before locking in, retard the
noise control until this symptom is eliminated. Note: Adjust a.g.c.
before noise stabilizer.

@ REMOVE 3 SCAEWS AT TOP AND 3 SCREWS @ REMOVE REAR COVER
AT SOTTOM OF REAR COVER o

SCOMNECT ANTENNA LEADS

8 a7
® newove 3 schews L g
PULL OUT SOTTOM EDGE OF
MASK 1/2°T0 3/4° LIFT MASK
UP AND OFF cABINET

Figure 2—Chassis Removal and Safety Glass Cleaning

PICTURE LF. TRANSFORMER AND TRAP ADJUSTMENTS

1)V 5060000060000000000a000a0000 Adjust for —6 volts on i.f. a.g.c. bus at terminal "N" of P%W200.

OSCILLOSCOPE ................. Connect to 2nd Detector output at test point TP204. Set “'scope” for 5 volts peak to peak.

SIGNAL GENERATOR........... Connect to mixer grid in series with 1500 mmf. capacitor.

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 Fig. 16.)
VACUUM TUBE VOLTMETER. .. Connect to 2nd Detector output at test point TP204. Use d.c. probe.

MISCELLANEOUS............... Refer to Fig. 16 for adjustment locations.
SWEEP SIGNAL
16 GENERTOR | GENERATOR | ADJUST REMARKS
2 ix. i.f.
1 Peai(ranr;?ofr:’xxerl 45.5 mc. T207 Peak T207 and T206 on frequency for maximum
output on meter. Adjust generator for 3 volts on
2 Peak 1st pix. i.f. 43.0 mc T206 meter when finally peaked.
transformer : .
3 Adjust 3rd pix. if. 40-50 i 41.25 mc. (gZO:nd Adjust for maximum with response shown ip,
transformer (L) 005, (i 45.75 mc. bottors cores) Fig. 6. Use 5 volt peak to peak on “scope.
4 Adjust 47.25 mc, trap —_— 47.25 mc. (bzftg?n) Adjust for minimum output indication on meter.
Adjust 39.25 mc..tra _— 39.25 mc. T203 Adjust for minimum output indication on meter.
IS 5 (top)
6 Adjust 41.25 mc. trap —_— 41.25 mc. (ngg‘g Adjust for minimum output indication on meter.
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RCA Victor Chassis KCS-140A, B, Alignment Information, Continued

SOUND LF.,, SOUND DETECTOR AND 4.5 MC. TRAP ALIGNMENT
TEST EQUIPMENT CONNECTIONS:

BIAS SUPPLY ............
OSCILLOSCOPE ...........
SIGNAL GENERATOR....

....... Apply —10 volts to the i.f. a.g.c. bus at terminal "N on PW200.
....... Connect across speaker voice coil.
....... Connect to test point TP204 on PW200.

VACUUM TUBE VOLTMETER. .. Connect to output of diode detector shown in Fig. 9. Set meter for negative voltage readings.

MISCELLANEOUS............... Connect test diode detector, see Fig. 9, to pin 7 of V202. Refer to Fig. 16 for adjustment locations.
SIGNAL
STEP GENERATOR ADJUST REMARKS

Set contrast control maximum ¢

lockwise.

Adjust Driver

Adjust T202 top and bottom for maximum on meter.

Take-Off Trans.

12 Transformer Primary 4.5 mc. a:j%é::) Set generator for 1.0 to 1.5 volts when peaked. Peak
and Secondary cores at open end of coils.
13 Adjust Sound 4.5 mc. T201 Adjust T201 for maximum negative d.c. on meter. Set

generator for 1.0 to 1.5 volts on meter.

14

Disconnect the diode test detector. Turn off signal and tune in strongest signal in area ad;ustmg volume control for normal
volume. Tuner core of T203 flush with top of coil form.

Adjust Sound
Detector Trans.

15

Observing oscilloscope and listening to audio output adjust T203 clockwise to a peak.
Continue clockwise to second louder 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 modulation,
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 400 cycle signal with 7.5 kc. deviation.

13

Same as step 13 above. Modulate 4.5 mc. signal with F-M 400 cycle signal with 7.5 kc. deviation.

Adjust Sound

4.5 mc., 400 cycle

Adjust T203 for maximum 400 cycle output on “scope’
using maximum amplitude peak. Set volume control for

for breakout

7.5 kc. deviation

14 Detector Trans. I;-Isv{kr:lo;i;lizt:g:; T203 .70 volt peak to peak on “scope’ when peaked. See re-
g sponse in Fig. 8.
Retouch Driver and 4.5 mc., 400 cycle . . .
’ : T201 and Decrease input to minimum usable signal. Retouch T201
15 Sound Take-Off Trans. F-M modulation, T202 and T202 for symmetrical breakout. Response in Fig. 8.

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.

41,25 MC

98% MAX
B3% MIN

45.78MC
as%

Figure 6—T208 3rd Pix-1.F. Response

45,73 MC
T3% +10%
- 5%

43.0MC

Figure 7—Mixer Plate and Overall LF. Response

Figure 8—Sound Detector Response

ToPmT ool XTAL 560K
li o
OF v202 1t <J Wy ‘%
vTVM
.00
s6ck 0% I

6+ AT = = =

TERM B

Figure 9—Sound Diode Detector
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RCA Victor Chassis KCS-140A, B, Service Information, Continued

PW200 SECURITY SEALED
CIRCUIT ASSEMBLY

PW200
C(Ex PON(E)NT
CATION
GUIDE A [ 8 c D i E ] F
c201 ...... B5
C207 ...... B3
c208 ...... c2
lcaoe ... ... B2

c210 ...... Bl
ca211 ...... Al
C215 ...... 82
c217 ...... C1
c218 ...... C1
C219 ...... (S
c221 ...... D2

224 ..., D4
C225 ...... C3
C227 ...... C5

228 ...... D5
C229 ...... Cc6
C230 ...... C5
c232 ...... A5
C233 ...... Di
C234 ...... Cé
c238 ...... D3
Cc239 ...... B6
C243 ......
C244 . ..... C1
c245 ..., AS
C246 ...... A5
c247 ...... BS
C248 ...... 81
CPR201 ...C5
CPR202 ...8B5
CPR203 ...D5
CPR204 ...B4

CPR204

Lﬂ.

6 V207
6HFB

Figury 13—-PW 200 Sealed
Cirenit LE. and Video Assembily
Cempaosite Diagram
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FOR CHANNEL i3,
CENTER HOLE IN

-OSCILLATOR
FINE TUNING CAM

ANSFORMER
1 V203 G b serToN L
{ Teas g (©8
° ‘s;&?g oET BOTTON a2e \ &
~

/.,.:;%.,.,\,
KR 103/ 104 ~
= =
[®
)di ©
‘“"‘1‘}“)
RF AMR
PULL-ON €
ve
SEAS
O3C /NIXER

VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION
RCA Victor Chassis KCS-140A, B, Service Information, Continued
| AUDIO OUTPUT ‘ﬁﬂn"c@/euuc rnr TERM e —

TN

( ADJUSTMENTS

OVER ADJ. SCREW

SET FINE TUNING
SHAFT AT MECHANICAL
CENTER OF ITS RANGE
A SVERTICAL
HEIGNT

]

A

VHF Oscillator Adjustment

VERTICALT]

SYNC.
uneamityy STABILIZER

vsoa
VHF TUNER LB 4N
KRK 104F @) 1 '-—:———1
e - I

Ti03
rOWER
TRANSFORMER

VClTIE‘L
UTPUT
'rluvurm

VERTICAL HORIZONTAL
HOLD HoLD

WPOENOTES KEYWAY OR 0PN
PIN LOCATION.

Figure 16—Chassis Rear View

n

Tasers

TUNER ASSY.-TMA 31A
VHF TUNER-KRK 103 F

470 ﬂov
o T.oa1
3 -

FRONT £ REAR SECTIONS OF SWITCH S1-A,-B,-C
§-D, ARL VIEWED FROM FRONT WITH THE
CONTROL SHAFT IN CHANNEL 2 POSITION.
RESISTANCE VALUES IN OHMS, K=1000

CAPAcl‘rAth VALUES LESS THAN | INME
14 ABOVE 14 MMF UNLESS OTHERWISE INDICATED.

BLACK OOT IN SWITCH Im SLEMENY
INDICATES THRU CONNECTION
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

RCA Victor Chassis KCS-140A, B, 3ervice Information, Continued

PWs500 SECURITY SEALED
CIRCUIT ASSEMBLY

A l B I c | D G
PWS500
COMPONENT
LOCATION
GUIDE

C501 D1
€502 E2
C506 . B4
€509 C1
C510 Bl
Cs11 B3
Cs12 Al
C514 B1
C515 A2
C516 D4
C517 . D3
Cs18 E4
C519 D5
€520 E3
€521 £4
€522 2]

Cc523 D7
C524 c6
C525 ca
C526 D7
€529 86
C530 B85
CR501 D4
1501 Cc?
PCS01 85
\ PC502 . A4
R548~Corg JR537 CRS0I » g D) oaame]
— R502 ... ..DL
R3504 .03
R507 . €2
R508 E2
- R510 El
RS11 D2
R514 A5
R521 Ccé
R522 B6
RS523 B6
R525 .85
R527 .Cl
529 ok
R331 A3
R532 Al
R533 . C3
R535 . A2
R536 Al
R537 . DA
R538 D5
RS539 E4
R540 ES
R541 €5
R542 D5
R543 Ccé
R544 C5
R545 E7
R548 . C4
R549 A4
R555 . D1

L RS56 D3 J

Figure 14-—PW5S00 Sealed Circuit Deflection Assembly
Composite Diagram
The assemblies represenred ahove and o pace 123 are The coordinate letters and numbeis, shown at the side

siewed from the component side of the circuits and are

orented as they will usually be viewed when servicing of the asscmbly views, are provided for rapid lacation of

the chassis ) ymponents. Reference to the location guide will show the
Figures @3 and 14 are diagreminatic views of the circuits ) X
showing the printed winng in phantom’ view supel location of any given component. The desired component

imposed on the component layout. These presentations
provide tor rapid it tracng while refering to only the
womponent side ot the sxsemiblies ticular lerter/numher combmation indicated

location will be found in the area designated by the par
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RCAV'CTOR Chassis KCS 141 Series

MODEL  CHASSIS

FOR CHANNEL, {3
CENTER HOLEIN |
FINE TUNING CAM

193-B-571-MV KCS141A
193-B-571-MU KCS141B
193-8-572-MV KCS141A
193-B-572-MU KCS141B
193-B-576-MV KCS141A
193-B-576-MU KCS141B

RCESD
L@_/_@ 193-B-578-MV KCS141A
SET FINE TUNING AT

CENTER OF ITS RANGE, 193-B-578-MU KCS141B

PULL OUT ON FINE TUNING
SET FINE TUNING SHAFT, TURN FINE TUNING
SHAFT AT MECHANICAL A WMINIMUM OF 3 TURNS

COUNTERCLOCKWISE, THEN
CENTER OF ITS RANGE 1-1/2 TURNS CLOCKWISE.

OSCILLATOR Awusmzm
ADJUSTMENTS {ALLCHANN

193.B-574-RS KCS141C
193-B-576-RS KCS141C

Figure 2—Concentric Fine Tuning—Manual Figure 3—One-Set Fine Tuning—Remote

VHF R-F OSCILLATOR ADJUSTMENT
If excessive fine tuning is required when changing channels, the
tuner oscillator requires adjustment as shown in Fig. 2. The channel
selector and fine tuning knobs must be removed to reach adjustments.

VHF FINE TUNING (REMOTE)

Preset tuning Models 193-B-574-RS and 193-B-576-RS have a
turret tuner. First, center the fine tuning range on each channel and
then adjust the ocsillator slug for each station received. (See Fig. 3)
Snap off crystal dial cover and remove dial for access to tuner oscil-
lator slugs.

SERVICE ADJUSTMENTS

All chassis service adjustments are identified in Fig. 22. The fol- RS me

lowing controls may be reached through holes in the back cover.
Vertical height, vertical linearity, a.g.c. and noise stabilizer.

Fig. 1—The KCS 141 Chassis

AGC AND SYNC STABILIZER
Turn the sync stabilizer control completely counterclockwise and
adjust a.g.c. while tuned to a strong, local station. Turn the a.g.c. ward and study the blanking bar. If it is not level, or if the bar
clockwise until picture begins to distort, and then counterclockwise varies in thickness as it moves down the screen, read the next 2

slightly below the point where the distortion is eliminated. Advance paragraphs. ’
the sync stabilizer fully clockwise and rotate the horizontal hold
counterclockwise until horizontal sync is lost. Then slowly sync the
picture again. If the picture tends to distort or “hang-up” before
locking in, retard the sync stabilizer control until this condition is

corrected. HEIGHT AND VERTICAL LINEARITY

If the blanking bar changed size while moving down, alternately
) ] - ) . . adjust the height and vertical linearity controls for best vertical
The horizontal sine wave coil is adjusted by temporarily attaching proportions. Final vertical size should allow the raster to overlap

a short jumper across the coil (L501) and another jumper from the mask about 54 inch at top and bottom with normal (120 volts)
Pin 2 of V501 to ground. Carefully adjust the horizontal hold for line voltage.

least sideways drift of the picture and remove the coil jumper.
Again stop the sideways drift (if any) by adjusting the sine wave
coil slug with nonmetallic tool. Remove all jumpers. See page 14.

TESTING PICTURE PROPORTIONS
Rotate the vertical hold control to roll the picture slowly down-

DEFLECTION YOKE

If the picture is tilted, loosen the yoke clamp screw and rotate the
yoke to level the picture. Retighten the yoke clamp.

HORIZONTAL OSCILLATOR

WIDTH
The width adjustment is made with L101. With normal line
voltage, the raster should overscan the mask about 34 inch on each
side. The raster should fill the mask at 108 volts.
CENTERING
If the picture does not fill the screen, it may be necessary to center
the picture with the 2 disc magnets mounted behind the yoke cover.

KINESCOPES
All the receivers listed in this data feature a safety glass bonded

Both horizontal and vertical centering are accomplished at once by
rotating the discs together or separatély. Perform this adjustment
along with vertical height, vertical linearity, and width, as they
are all interdependent.

to the picture tube face and no disassembly is required for screen
cleaning. The 19AFP4 kinescope employs magnetic deflection and
electrostatic fixed focus. The 19AFP4 safety glass is clear and the
19AUP4 safety glass is fritted.
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RCA Victor Chassis KCS-141 Series, Alignment Information

PICTURE I-F TRANSFORMER AND TRAP ADJUSTMENTS
TEST EQUIPMENT CONNECTIONS:

IS 660000000000 0000000000000000 Connect —6 volts from terminal "C” of PW200 to ground.

OSCILLOSCOPE ................. Connect to 2nd Detector at test paint TP203. Set “scope™ for 5 volts peak to peak.

SIGNAL GENERATOR .......... Connect to mixer grid test point through 1500 mmf. capacitor.

SWEEP GENERATOR. ........... Connect to the grid of 3rd picture IF, pin 1, V205, test point TP202. Use shortest leads possible.

(See Figure 22.)
VACUUM TUBE VOLTMETER. . . Connect to 2nd Detector output at test point TP203. Use d.c. probe.

MISCELLANEOUS. .............. Refer to Figure 22 for adjustment locations.
SWEEP SIGNAL
SIEY GENERATOR | GENERATOR | ADPJUST RERUARKS
Peak 2nd pix. IF
1 transformer 45.5 me. vy Peak T207 and T206 on frequency for max.
Peak 1st pix. IF output on meter. Adjust generator for 3 volts
2 transformer I 43.0 mc. T206 on meter when finally peaked
‘ T208
3 Adjust 3rd pix. IF 40-50 mc. (IF) 41.25 mc. (top & Adjust for maximum with response shown in
transformer : 45.75 mc. bottom Figure 7. Use S volts peak to peak on “scope.”
cores)
Adjust T205 Adjust for minimum output indication on
4 47.25 mc. trap 47.25 me. (bottom) meter.
Adjust T205 Adjust for minimum output indication on
5 39.25 mc. trap 39.25 mc. (top) meter.
Adjust T204 Adjust for minimum output indication on
6 41.25 mc. trap 41.25 me. (top) meter.

SWEEP ALIGNMENT OF PICTURE I-F
TEST EQUIPMENT CONNECTIONS:

BIAS SUPPLY ............ovvveen Connect —6 volts from terminal “C" on PW200 to ground.

OSCILLOSCOPE .......c.ovvunnnn Connect a .001 mf. capacitor in series with a 180 ohm resistor from TP201 to ground, with the
capacitor connected to TP201. Connect oscilloscope to the junction of the resistor and capacitor,
using diode probe. (See Figure 22.)

SWEEP GENERATOR............ Connect in series with 1000 mmf. capacitor into mixer grid test point. Use shortest leads possible.
SIGNAL GENERATOR .......... Couple loosely to sweep output cable to provide markers.
VACUUM TUBE VOLTMETER. . . Connect to 2nd Detector output at test point TP203. Use d.c. probe.
MISCELLANEOUS............... Refer to Figure 22 for adjustment locations.
SWEEP SIGNAL
SHES GENERATOR | GENERATOR | ADJUST BEMARKS
Set Channel Selector to Channel 4.
] i 42.5 mc
7 Adjust mixer 40-50 mc. (IF : Lt1 Sweep output set for 0.5 volts peak to peak on
plate coil (F) 45.75 me. “scope.” Adjust for maximum gain and ll;e-
Adjust IF 42.5 mc. T204 sponse “A" in Figure 8. Maximum allowable
8 e 40-50 mc. (IF) £5.95 me. (bottom) | tilt 20%.

Repeat step 4 above, if necessary, for minimum output at 47.25 mc. Remove 180 ohm resistor, .001 capacitor and "'scope” from TP201.
Connect “'scope” to test point TP203, using direct probe. Set bias to — 10 volts at terminal "C" on PW200.

42.5 mc. T208 . R ;
Retouch IF Adjust for response “B" in Figure 8. Use 5
9 40-50 mc. (IF) 45.0 mc. T207 ! Tl
transformers 45.75 mc. T206 .vol(s peak to peak on "'scope.

Remove sweep from mixer grid. Couple signal generator to mixer, in series with pad shown in Figure 4. Set generator to 45.75 mc.
and adjust output for exactly 1.5 volts on ~VoltOhmyst.” Remove the pad and connect generator directly to mixer grid. Do not change
generator output in step 10.

Set 41.25 mc. T206 & .
10 e e — 41.25 mc. T208 Adjust for 1.2 to 1.5 volts on VTVM.
Connect sweep generator to antenna terminals using pad shown in Figure 6.
11 Check Channels 2%3 :c. T207 & Retouch slightly to correct overall tilt. Main-
overall 13 to 2 45.75 mcc T208 tain response ~B.”
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RCA Victor Chassis KCS3-141 Series, Alignment Information, Continued

SOUND I-F, SOUND DETECTOR AND 4.5 MC TRAP ALIGNMENT
' TEST EQUIPMENT CONNECTIONS:

BIAS SUPPLY ........covvvvnnnen Apply —10 volts to the I-F AGC bus at terminal "C™ on PW 200.
OSCILLOSCOPE ........oovnvennn 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 10. Set meter for negative voltage readings.
MISCELLANEOUS............... Connect test diode detector to pin 7 of V202. Refer to Figure 22 for adjustment locations.
SIGNAL
STEP GENERATOR ADJUST REMARKS
12 Adjust detector grid 4.5 mc. T202 Adjust for maximum negative d.c. on meter. Set generator
transformer for 1.0 to 1.5 volts when peaked. T201A top core and
Adjust sound take-off T201A T202 core should penetrate the coil from top of can
]3 4.5 mc, hi finall ked
transformer (top) when finally peaked.
14 Disconnect the diode test detector. Turn off signal generator and tune in strongest signal in area, adjusting volume control for
normal volume. Turn core of T203 flush with top of coil form.
15 Adjust sound Observing oscilloscope and listening to audio output, adjust T203 clockwise to a peak. Continue
detector transformer clockwise to second louder peak and adjust for maximum on this peak.
Move the oscilloscope to kinescope end of C105. Use diode probe. Set contrast control to maximum clockwise position.
Adjust for minimum 400 cycle indication on oscillo-
16 Adjust 4.5 mc. trap 4.5 mc., 400 cycle, S scope. The core should penetrate the coil from the bot-
AM mod. (bottom) .
tom of the can when finally adjusted.
Alternate Method Using Generators with FM Modulation Provided.
12 Same as Step 12 above. Modulate 4.5 mc. signal with FM 400 cycle signal with 7.5 kc. deviation.
13 Same as Step 13 above. Modulate 4.5 mc. signal with FM 400 cycle signal with 7.5 kc. deviation.
. 4.5 mc., 400 cycle Ad]u.st for maximum 400 cycle output on scope’ using
Adjust sound detector . maximum amplitude peak. Set volume control for .70
14 FM modulation, T203 " 00
transformer .. volts peak to peak on “'scope”” when peaked. See response
7.5 kc. deviation L.
in Figure 9.
Retouch grid trans. and 4.5 mc., 400 cycle Decrease input to minimum usable signal. Retc?uch.TZOIA
; T201A & and T202 for symmetrical breakout response in Figure 9.
15 | sound take-off transformer FM modulation,
L. T202 The top core of T201A and core of T202 should penetrate
for breakout 7.5 kc. deviation .
the coil from top of can when finally peaked.

Move the oscilloscope to kinescope cathode side of C105. Use diode probe. Set the contrast to maximum clockwise position.

16 Adjust 4.5 mc. trap Same as Step 16 above. Adjust for minimum 400 cycle indication on oscilloscope.

c
USE 1/2 WATT 5% COMPOSITION RESISTORS as7sMC T “30%
4125MC 85% 42.3MC 70%
87 OHMS 87 OHMS 98%M 7 +10% 4575MC
A AAA 85%MIN, -5 % a5%
3
1S OHMS
B
Figure 4—Sound Attenuation Pad Figure 7—T208 3rd Pix I-F Figure 8—Mixer Plate and Overall I-F Response
TOPIN 7 %9 XJ}nL o
oF v202© ’ Ly . < ? M- 1?0
VTVM
.oot
560K 10K I I
B+ AT = = =
TERM B
Figure 9—Sound Detector Response Figure 10—Sound Diode Detector
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RCA Victor Chassis KCS-141 Series, Service Information, Continued

l . | 8 G |
__-10V. AGC (NOMINAL)~
= -,} ;
i

o] 224 o
TBUT] [KINE CATHOGE] |
VIDEO siGNAL—  T'O2V

Figure 17—PW 200 Sealed Circuit I-F and Video Assembly Composite Diagram

PW200 COMPONENT LOCATION GUIDE

c201 ..... G2 c228 ..... A3 ...E3 R202 ..... F2 R227 ..... F1
c202 ..... G c230 ..... R203 ... El
Cc203 ..... G3 c233 ..... Al B3 R204 ..... Cc1
c204 ..... F2 c234 ..... B R206 .....
C205 ..... E2 c235 ..... F3 F3 R207 ..... Al
c208 ..... D2 c237 ..... Fl E3 R208 ..... B2
209 ... El c238 ..... Fl E3 R209 .....
ca211 ..... Cl C240 ..... A2 G2 R210 ..... A2
c212 ..... Dl *C241 ..... B2 R211 ..B2 Fl
c213 ..... Cl *C242 ..... [2)3 F3 R212 ..... 2 R242 ..... Gl *Under Board
c214 ..... Al c243 ..... c2 R213 ..... Bl R243 ..... E2 tPrinted
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

RCA Victor Chassis KCS5-141 Series, Service Information, Continued

c501 ..... G4 cs514 ... A2 [o1:7 7 R D4 PC501 ....E5 R510 ..... F2 RS550 ..... F5
€502 ..... E4 €515 ..... D4 €525 ..... D4 PC502 ....A5 R511 ..... D5 R552 ... Fa
€505 ..... £3 C516 ..... D4 C526 ..... E2 R512 ..... F5 R553 ..... FS
C506 ..... F3 C517 ... ca €527 ..... B4 R501 ..... F4 R515 ..... E2

€507 ..... c5 C518 ..... c3 C528 ..... c2 R504 ..... F3 R516 ..... F2 SRS501 ....D3
C508 ..... B3 €519 ..... c1 €529 ..... G1 R505 ..... G5 R518 ..... B4

C509 ..... A5 €520 ..... C1 €533 ..... D5 R506 ..... Fa R519 ..... B3

C510 ..... A c521 ..... D1 C534 ... ES R507 ..... Gl R520 ..... B2

¢cs12 ... A3 €522 ..... D3 R508 ..... F1 RS2l ..... c2

C513 ... Al €523. ..... E3 L501 ..... E4 R509 ..... Gl

A | B T 3 I D | E I F I G

Figure 18—PW 500 Sealed Circuit Deflection

Assembly Composite Diagram
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

CHASSIS: 563-1 v—2,"4,-5,-7
o CENERAL mm/o/vnﬂfmwv/os. Models of 19P08 and 19T09 Series

(Diagrams and service material on pages 133 through 136. For alignment infor-
mation see pages 141 and 142, under Chassis 565, also applicable to these sets.)

AGC ADJUSTMENT HORIZONTAL AFC ADJUSTMENT

1. Set channel selector to strongest chan- Before performing the following procedure,
nel in area and adjust fine tuning con- check AGC adjustment as described:
trol to correct tuning point.

2. Set contrast and brightness controls to 1. Set channel selector to strongest chan-
max imum. nel in area and adjust fine tuning con-

3. Rotate AGC control [R228] (546 chas- trol to correct tuning point.
sis), m(563 chassxs) clockwise 2. Adjust vertical height, vertical line-
until picture "bends" or "jumps" side- arity, and width control for normal
ways. picture.

4. Reverse rotation of the AGC control 3. Rotate horizontal frequency control
(counterclockwise) until picture is in either direction until pic-

horizontally and vertically stable. ture falls out of horizontal sync. (If

5. Reduce contrast and brightness to nor- picture is not out of sync at the end

mal setting, rotate fine tuning control of the control range, momentarily

to correct tuning point. Normal picture switch tuner to "free"™ channel and then
should be observed. If this condition

cannot be met, rotate the AGC control a

return to original.)
4. Reverse rotation of frequency control
small amount further in the counter- slowly until picture falls into sync.

SoaTAoe i rom A, 5. Rotate channel selector to a position

on which no signal is received; then
NOTE: For optimum performance, this ad- return to the original station. The

justment should be made under actual oper- picture should immediately fall into

sync. If not, slightly readjust hori-

zontal frequency control [L400| and re-

ating conditions (in the owner's home).

TI02 peat this step.
e &
{ e 1B
0 =/ 0 CPRS00
cs534

R5OI

PRINTED BOARD

R50I

VERT.LIN,

R318
VERT.HOLD
R322
VERT.
HEIGHT

R432
WIDTH

€503
R262 cazs INTERLOCK
R500 I O 5%925 ?
1 sclszogg:R';égﬂecsoo ¢B500

Ra2Z 0 o L406
S0 ¢c512

563 CHASSIS PARTS LAYOUT (SIDE AND REAR VIEWS)
(PORTABLE MODELS)
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION
SYLVANIA Chassis 563-1, -2, -4, -5, -7, Schematic Diagram
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563-1, -2, -4, -5, -7, Schematic Diagram, Continued

VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION
SYLVANIA Chassis
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TELEVISION SERVICING INFORMATION
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

S\me\NIA CHASSIS 565-1,-2,-3,-4,-7

MODELS 23L62, 231.63, 23L66, 23L67, 23L70, 23L71, 23L72,
231,73, 23L74, 23T60, 23T61, 23V64, 23V65, 23V68, 23V69

(Service material is on pages 137 through 142)

AGC ADJUSTMENT

E. Volume control cable - at chassis
F. High voltage lead - at picture tube
1. Set channel selector to strongest chan- G. IF input - at chassis
nel in area and adjust fine tuning con- H. Speaker leads - at speaker
trol to correct tuning point. I. Remote receiver antenna (remote

2. Set contrast and brightness controls to models only) - at remote chassis

maximum. 3. Remove screw securing braided cable

3. Rotate AGC control |R214| clockwise un- grounding tuner assembly or remote
til picture "bends”" or "jumps" side- chassis, to main chassis
ways. 4. Remove chassis mounting screws (3) se-

4. Reverse rotation of the AGC control curing rear apron of chassis to shel f.

co t 1 i i i i . . .
( IREEFeliochulsa) nEll picture Ho 5. Slide chassis to the rear until clear

of cabinet. NOTE: Lower front control
knobs will automatically disconnect

horizontally and vertically stable.
5. Reduce contrast and brightness tc nor-
mal setting, rotate fine tuning control

. . while chassis is being removed.
to correct tuning point. Normal picture

6. Remove tuner cluster knobs by pulling
should be observed. If this condition

straight outward.

rot q
GEEEEE G [R%, ©EOEE e LIEE CEmEGeL & 7. Remove screws securing antenna board

small amount further in the counter- .
to cabinet.

clockwise direction. . .
8. Remove tuner mounting screw securing
tuner cluster to cabinet.

NOTE: For optimum performance, this ad- 9. Lift tuner cluster upward slightly and

justment should be made under actual oper- then back. Remove tuner cluster.
NOTE: On some remote models where the

remote chassis is separate from the
CHASSIS REMOVAL main TV chassis, remove the two (2)

remote control receiver mounting

ating conditions (in the owner’s home).

1. Disconnect AC power cord and antenna i .
screws securing remote chassis to cab-

i . o interlock cover. . . . .
connections. Remove i inet. Lift chassis slightly upward to

. ; i 1 d . . ;
2. Disconnect the following plug an disengage chassis from mounting brack-

socket connections:

i et, remove chassis.
A. Yoke-at chassis

10. To replace chassis, reverse the above

B. Tuner cluster - at chassis procedure, engaging lower front con-
C. Halo-Light (on some models) - at trols by pressing ends of shaft assem-
chassis . blies over control shafts. Reconnect
D. Pistul‘e tube cable - at picture all plug and socket connections.
tube

TUNER
LOCATION  VARIES VOLUMEO PICTURE TUBE 23BHP4 OR 23BGP4 CABINET MOUNTED -l
——— NOTE: REPLACE ALL TUBES WITH ORIGINAL TYPE ONLY. — ————— HORIZ |
HALO Y\ HOTESES ouTPUT
-

AF

5O ouTPUT
& O o el (oge
(. 6AQ5A 6FQ7 I 5

6BN8
e Q e e ot e ,| (G36T
AGC AMP IDEO

O AMP 8 DAMPER 1B3GT

6BRBA 6ET? HORIZ AFC AX4) .

I 6GM6  6GM6  6GM6 GIB/|  oonot use
57 O ZNDO 30 O @ IB3 or 1G3

“YIDEQ VIDEO

V{OEO
IF AMP (¥ AMP IF AMP VERT

A INDICATES TUBE INDEX ouTPUT
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

SYLVANIA Chassis 565-1, -2, -3, -4, -7, Schematic Diagram

VOLTAGE MEASUREMENT CONDITIONS UNLESS OTHERWISE SPECIFIED.

I. Yoltages measured to chassis using YTVM,

2. AC power source |20 volt 60 cycle tine.

3. Voltage readings in brackets taken with no input; channel
selector set to a free channel, antenna disconnected, an-
tenna terminals shorted together and grounded to chassis.
Voltage readings not in brackets taken with a strong signal
input; tuner set to a strong local station developing approx-
imately -3.5 volts on IF AGC Buss, test point (:) , Jjunc-
tion of R202 and R204.

Contrast control set to maximum, Brightness control set to
minimum.

Yoltage values shown are average readings. Variations may be
observed due to normal production tolerances.

+

6.

Picture tube anode voltage measured with VTVYM high voltage
@probe at line voltage of 120 volts under conditions of normal
signal , no brightness and correct scan size.

High peak voltage of short duration may damage meter used for

this measurement. —
TUNER -2 CHASSIS

B+ FiL
WIRE BRAID
i ] TO METAL
VHF TUNER L JOMETA
PL200 SK200

BoT
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w
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r224

2Tk L0058

3%

WAVEFORM MEASUREMENT CONDITIONS

oscilloscope. (Other type oscilloscopes may alter waveform

2. Contrast control set for signal of 80 volt peak to peak at
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

SYLVANIA Chassis 565-1, -2, -3, -4, -7, Schematic Diagram, Continued
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

SYLVANIA Chassis 565-1, -2, -3, -4, -7, Alignment Information, Continued

YIDEO IF, SOUND IF AND 4.5MC TRAP ALIGNMENT PROCEDURES

PRELIMINARY INSTRUCTIONS erator ground to chassis, do not use
clips.
1. Line voltage should be maintained at 5. Sweep generator "hot" lead must make
120 volts, good electrical contact at all points
2. Keep marker generator coupling at a given under TEST EQUIPMENT HOOK-UP.
minimum to avoid distortion of the re- 6. Adjust sweep generator output for maxi-
sponse curve, mum peak-to-peak response curve on the
3. Do not use tubular capacitors for cou- scope.
pling sweep into receiver. Disc ceram- 7. Receiver and test equipment should warm
ics are best. up for approximately 15 minutes before
4. For best results, solder the sweep gen- alignment.

4.5MC TRAP, SOUND IF AND RATIO DETECTOR ALIGNMENT

STEP| ALIGNMENT SET-UP NOTES TEST EQUIPMENT HOOK-UP ADJUST
1 Set contrast control to maximum|{VIVM - Across ratio detector For MAXIMUM neg. reading:
and brightness control to mini-|load resistor (R110). (Top core)
mum. (Bottom core)
SIGNAL GENERATOR - Through a (Bottom core)

Connect -30 volts DC source (-)|.01 capacitor to test point @. (Top core)
terminal to test point @ and |Set signal generator to 4.5MC
(t) terminal to chassis. preferably crystal calibrated Note: Use peak resulting in

or controlled. greatest separation of cores.
Repeat until maximum neg. read-

ing possible is obtained.

2 Same as Step 1. VTYM - RF probe connected across|For MINIMUM reading:
except coil of series tuned 4,5MC cir- T206| (Bottom core)
Connect a 4.5MC series tuned cuit.

circuit between yellow cathode
lead of picture tube and SIGNAL GENERATOR - Same as Step
ground. See Figure 1 1.

Set generator for maximum out-

put,
3 Same as Step 1. VTVM - Ground or "common" lead For ZERO reading:
4.5 SERIES RESONANT GIRGuIT | f° Junction of two matched (Top core)
100K resistors connected in
:,IUGJEURE‘——]_ series across R110 (27K). DC Set VIVM to zero reading using
CATHODE 4.7 NMFD probe through 100K resistor to lowest meter scale. At correct
RF PROBE |terminal 4 of T100. Isolate setting for (Top core),
T VIVM from ground. a slight turn of core will give
100 TO 300 MH

a reading either up or down the

PART NO. A
130-0001 = FIG. 1 SIGNAL GENERATOR Same as Step |scale.

1.

ALTERMATE 4 .5MC TRAP ALIGNMENT

Connect a good antenna to the receiver and properly tune in a strong station, Adjust |T206
(Bottom core) for minimum 4,5MC interference in the picture, This interference takes the

form of a "grainy" appearance or a fine line pattern through the picture.

4 Remove all test equipment and connections. Check receiver on an air signal.
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

SYLVANIA Chassis 565-1,

-2,-3,-4,-7, Alignment Information, Continued

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 Top and Bottom cores for
that does not disturb the re- . 0047 MFD capacitor to point maximum separation between cores,
sponse curve. Response curve + Set generator to 44.,5MC THEN
should not change with fine with 10MC sweep. Adjust sweep Adjust both cores until the 42.6
tuning. output for maximum without dis-| MC and 45.75MC markers are equal
torting curve. in amplitude. Both markers
Ground test point (:) o should be positioned at 95% of
MARKER GENERATOR - Loosely the response curve, or better,
Remove cap from horizontal out-| coupled to sweep generator but of equal amplitude.
put tube 6DQ6B to prevent lead.
the horizontal pulses from See Figure 1.
affecting the response curve. OSCILLOSCOPE - Through a 33K
resistor to point (:) o
2 Same as Step 1. SWEEP GENERATOR - Through a A. Adjust to position
. 0047 MFD capacitor to point 45.75MC marker at 50%.
Detune tuner converter plate . Set generator to 44.5MC B. Adjust to position
(IF output) coil by turning with 10MC sweep. 42.6MC marker at 60%.
core fully counterclockwise.
45.75MC MARKER GENERATOR - Same as Repeat Steps A,B to obtain re-
Step 1. sponse curve shown in Figure 2.
[Fis. 1]
______ m OSCILLOSCOPE - Same as Step 1.
3 Same as Step 2. SWEEP GENERATOR - Through a A. Set marker generator at 47,25
. 0047 MFD capacitor to IF test MC.
42.6 MG 45.75 MG point on VHF tuner.
: Detune then adjust trap
MARKER GENERATOR - Loosely [L200](Top core) for maximum
60/050°/° coupled to sweep generator dip.
Adjust for maximum dip
OSCILLOSCOPE - Same as Step 2. | at 47.25MC.
B. Set signal generator at 41,25
MC and adjust for
maximum dip. See Figure 3.

ALTERNATE STEP 3 - Connect a VIVM on — DC scale to point (C) .

1. Insert 47.25MC CW signal from signal generator to tuner test point. Adjust

core) and |L202| for minimum DC reading on meter.

2.

test point and adjust [L204| for minimum DC reading on meter,

(Top

Insert 41.25MC CW signal to tuner

4 Same as Step 2. SWEEP GENERATOR - Same as Step | A. Adjust converter coil in
3. tuner and |L200{ (Bottom
42.6 MC core) to position 42.6 and
45.75MC MARKER GENERATOR - Same as 45.75 markers as shown in
Step 3. Figure 3,
_____ OSCILLOSCOPE - Same as Step 3. | Repeat Step 3.
5 Remove all test equipment and replace cap on 6DQ6B tube. Check receiver on an air
signal.
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

Westinghouse

CHASSIS ASSEMBLIES

V-2435-1 YHF

V24352 et VHF/UHF MANUAL
V-24353,-5,8. . . .. .. VHF MANUAL
“INSTANT ON"'
V.2435.4,-6,9. . .. ... VHF/UHF MANUAL
“INSTANT ON**
V-2435-7,10. . ..\l REMOTE CONTROL
WITH “INSTANT ON'*
V243511 .o REMOTE CONTROL

WITH “INSTANT ON”
AND *‘MOBIL SOUND"*

114° CRT

19BWP 4 V-2435.8 thru 11
23CQP4  V-2435-1 thru 7

Combiration Models H-C5220, H-C5221,
and H-C5223, use television chassis
V-2435-12, -13, which are similar to
chassis assemblies listed above and
covered on pages 143 through 152.

RINGING COIL AND
HORIZONTAL FREQUENCY ADJUSTMENT

1. Short out the ringing coil (L401) with a jumper wire be-
tween TP @ and TP ®.

2. Set the horizontal hold control,R416,to the center of its
electrical range. Place the VIVM probe to TP Q. Turn
the control to measure one-half the B+ voltage coming
into the high end of the horizontal hold control. This is
the electrical center of the range. Do not change this
setting during the steps that follow.

3. Calibrate a VITVM to OV Center scale on the 1.5V range
and connect to test point (F) for measuring the DC voltage
between (F) and ground.
With the receiver tuned to a station of normal signal
strength, adjust HMV control, R418, 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 control R418 for center scale on this
metet.

5. Remove the jumper from the ringing coil and bring into

horizontal sync by adjusting L401.

With the set in horizontal sync, adjust the ringing coil

for center scale on the VTVM. Check by switching to

another and back again. The receiver should
snap into horizontal sync on all channels.

channel

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.

MODEL AND CHASSIS CHART

TUNERS
MODELS CHASSIS R
H-K 3820 V-2435-1 470V105H02/03
H-K 3821 470V 107HO1 (ALTERNATE)
H-K 3822 470V123H01 (ALTERNATE)
H-K 3820U V-24352 470V 119HO1 (VHF)
H-K3821U 472V038H02 (UHF)
H-K 3822V
H-T3570 V-2435-3 470V 105H02/03
H-T3571 470V107H01 (ALTERNATE)
H-T3572 470V123H0) (AL TERNATE)
H-T3573
H-K 3860
H-T3570U V-2435-4 470Y119H0T (VHF)
H-T3571U 472V038H02 (UHF)
H-T3572U
H-T3573U
H-K 3860U
H-K 4040 V.2435-5 470V105H02/03
H-K 4041 470V107HO1 (ALTERNATE)
H-K 4043 470V123H01 (AL TERNATE)
H-K 4040U V2435-6 470V119H01 (VHF)
H-K4041U 472V038H02 (UHF)
H-K4043U
H-T3670 V.2435-7 (TV) 470V111HO1
V-2418-4 (REMOTE
RECEIVER)
H-P3420 V-2435-8 470V 105H02/03
H-P3421 470V107HOT (ALTERNATE)
470V123H01 (ALTERNATE)
H-P3420U V-2435-9 470V119HOT (VHF)
H-P3421U 472V038H02 (UHF)
H-P3470 V-2435-10 (TV) 470V111HO1
H-P3471 V-2418-4 (REMOTE
RECEIVER)
559V087H02 (REMOTE
XMTR)
H-P3473 V.2435-11 (TV) 470V11THO
V-2418-4 (REMOTE
RECEIVER)
V-2430-3 (MOBIL
SOUND)
559v087H02 (REMOTE
XMTR)

HEIGHT AND VERTICAL LINEARITY

The height and vertical linearity controls are accessible
by removing the horizontal and ve:tical hold knobs and ex-
posing the hollow shafts through which the adjustments are
The height control is adjusted through the hollow
horizontal hold control shaft while the linearity control is at

made.

the rear of the vertical hold control.
Adjust the height and vertical linearity controls to get a
picture of proper height and proportion.

FUSE, F400

The AC line fuse is located at the lower right end of the
PC baard. The fuse is a 2A, slo-blo, flange/plug-in type and
is 1-7/16" long.

WIDTH JUMPER
A push-on clip jumper, shunting C423, is sometimes dis~

connected to decrease width. This is a factory adjustment
and normally no change should be made in the field.
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WESTINGHOUSE Chassis V-2435-1 through V-2435-11 Schematic Diagram
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

WESTINGHOUSE Chassis V-2435-1 through V-2435-11 Schematic Diagram
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Schematic Diagram of Chassis V-2435-1 thru -11. Figure 7
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L
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L4 v i HVIRECE i My P-p 18IR A Rour VI.W 0‘ Confrol Panel
HORIZONTAL WIDTH AND LINEARITY COIL
Ran
100K
O e e The width and linearity coil, L404A,B (shown in Figure 8)
- = is mounted on top of the horizontal output transformer cage.
out The width section of the coil, L404B, is 'adjusted by a 3/32
AYAGTA inch non-metallic hex alignment tool and/or a screwdriver
BAALS 0 | . slot adjustment and can be adjusted through the back cover
N sy r:u;l_‘ < "o ‘L:z - ' of the set.
' e o ¢ v ) | T The horizontal linearity section, L404A, is the back sec-
J[ * le—e | T tion of the coil and can be adjusted using the same tool.
J Y With the chassis in the tilt«down position, this adjustment
tTen can be made with a screwdriver.
Im A test pattern should be used for best adjustment of hori-
zontal width and linearity. If a test patternis not available,
e cab the width should be adjusted for approximately 1 inch over-
scan of the raster.

For the horizontal linearity adjustment, turn the slug uatil
it is % inch from the round ferrite magnet. This should be
the approximate horizoatal linearity setting.

* v 8 oo
ON TUR 1VIOTHO!

PERMANENT
GNET

=

6. Switch makes contact on UHF position only. i
iy

7. To remote control stepping relay K400 Chassis V-2418-4.

8. R202 value: 4. 7TK Ohm 7W with 470V111HOl, 470V119HO1,
470V123HO1 tuners.
2. 7K Ohm 7W with 470V105H02 tuner.
No resistor used with 470V107HO!L tuner.
3. 9K Ohm 7W with 470V105H03 Tuner
3. Factory and service adj. jumper in gives max. width, Figlll‘. 8 - Width & Lin coil_
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WESTINGHOUSE Chassis V-2435-1 through V-2435-11 Removal Instructions

FRONT GLASS REMOVAL ON MODELS USING A 23" CRT

1. Remove the three screws that secure the retaining strip
at the top of the glass.

2. Remove the top retaining strip, two side strips and
carefully remove the glass.

PILOT LAMP REPLACEMENT

On Models H-P3470, H-P3471 and H-P 3473, remove the
back cover and tilt down the chassis. (See Chassis Removal
Instructions). Remove the wing nut holding the pilot lamp
socket to the tuner. Swing the socket to the rear of the
cabinet and remove the pilot lamp. This is a ® #1866
bayonet type pilot lamp.

When re-installing the pilot lamp socket on to the tuner,
slight adjustments may be required to ‘‘center’’ the light
over the channel indicating number.

On 23" Models using a pilot lamp; remove the front knobs,
then pull the plastic escutcheon in a straight, outward
direction. Four plastic studs in each corner of the escutch-
eon, mount it into grooves on the front metal panel. When
the escutcheon is removed, the pilot light is accessible for
replacement.

PC BOARD ACCESSIBILITY & SERVICING (Refer to Fig. 1)

Screw Location for Chassis Removal

(l)and (4) Sctews, bracket rivet assy mounting.

(2) and (3) Screws, chassis retaining, to bracket
rivet assy.

(s) Hinge, chassis support, right side.

(6) and (8) Screws, chassis retaining, vertical
position.

(7 Foot, plastic, chassis stop (tilt down
position).

9 Screw, retaining, CRT — chassis left
support brace.

(10) Hinge, chassis support, left side.

(11) and (15)
(12), (13), (17), (18)
(14), (16)

Slots for front control panel mounting.
Screws, retaining, front control panel.
Studs, front control panel mounting to
chassis (#11 and 15).

(19) Bracket, CRT and chassis support.

All chassis are designed for tilting down on support
hinges, (5) and (10), for servicing and accessibility of parts.

Removing the two screws, (2) and (3), in the upper corner
of the chassis and the two screws, (6) and (8), from the
chassis support hinges, will permit tilting the chassis into a
horizontal position for ease in servicing the PC board.

To keep the chassis in an upright or vertical position,
replace the two screws, (6) and (8), into the chassis support
hinges.

When the front control panel is disconnected, two studs,
(14) and (16), on the side of the panel (all 23" and some
19" models) can hook into the slots, (11) and (15), located
on the left side of the PC board chassis for ease in handling
and servicing.

19" MODELS, DISASSEMBLY PROCEDURES

Chassis Removal

1. Remove back cover.

2. Remove front control knobs.

3. Disconnect ant. bk,

4. Remove screws, (2) and (3), from upper corners of
chassis and two screws, (6) and (8), from chassis plastic
support hinges.

5. Disconnect CRT cap and high voltage lead, CRT dag
contact spring ground connector; loosen yoke clamp screw
and remove yoke from CRT neck.

. Disconnect spkr leads.

. Remove screws holding front control panel and tuner.
(On some chassis, this panel will not include tuner).

8. Lift up chassis from plastic chassis support hinges,
remove carefully with tuner and front control panel assy.
(On some chassis — If one complete panel assy is used,
two studs, (14) and (16), on the side of the panel can
hook into slots, (11) and (15), for ease in handling.

~N N

Chassis Removal — Remote Models (V2435.10, -11)

l. Remove back cover screws, disconnect interlock, pull
out back cover slightly and disconnect amp-lok cap and
plugs before removing back cover.

2. Remove front control knobs.

3. Disconnect ant, bkt.

Remove screw from remote to main chassis support

bracket (remote chassis side).

5. Remove screws (2), (3), (6), (8) and tilt down chassis.

6. Disconnect CRT cap, high voltage lead and CRT dag
contact spring ground connector; loosen yoke clamp
screw and remove yoke from CRT neck.

7. Disconnect transducer plug from remote receiver.

8. Remove two remote receiver retaining bolts from bottom
of cabinet.

9. Disconnect remote receiver amp-lok cap and plug and
remove remote receiver.

>
.

10. Remove four screws holding tuner bracket to cabinet and
remove tuner assy.

11. Disconnect spkr leads.

12. Remove screws holding front control panel.

13. Lift up chassis from support hinges and remove carefully
with tuner and front control panel assembly.

CRT Removal (19")

See 19" models, chassis removal, and perform steps 1 thru
5. (Use shatterproof goggles for eye protection).

1. Lift chassis up from support hinges and swing chassis to
left. CRT can be removed without tuner, remote or
chassis removal,

- Remove four corner CRT mounting screws.

. Carefully remove CRT with strap assy from cabinet.

. Disconnect dag contact spring and loosen bolt in CRT
strap assy, then carefully remove CRT (use heavy gloves.)

FSECTN Y

23" MODELS, DISASSEMBLY PROCEDURES
Chassis Removal With the CRT

l. Remove screws from back cover, disconnect interlock
and remove back cover. (If the chassis has remote operas
tion, disconnect amp-lok cap and plugs before removing
back cover.)

. Remove front coatrol knobs.

. Disconnect aat. brkt.

. Disconnect spkr leads.

. Remove four screws holding front control panel to cabinet
front (nos. (12), (13), (17) and (18) ).

. Remove screws (nos. (1) and (4)) holding upper two
chassis support brackets. Projecting from side of front
control panel are two studs (nos. (14) and (16) ). Hook
these studs into slots located on side of the PC board
chassis (nos. (11) and (15) ). This keeps the front con-
trol panel mounted to chassis for easier handling and
servicing.

7. Remove two screws from top corners of CRT strap rivet
assy.

8. Ren)xlove chassis retaining bolts from bottom of cabinet.

9. Carefully remove chassis.

AAB W N

[*)

Chassis Removal Without the CRT

1. See chassis removal (with the CRT) step nos. 1 thru 6.

2. Remove bottom screw from chassis (CRT left suppatrt
brace, no. (9) ).

3. Remove screws from chassis plastic support hinges
(nos. (6) and (8) ) and tilt down chassis.

4. Disconnect CRT cap, CRT high voltage connector, dag
contact spring ground connecting clip, loosen yoke clamp
screw and remove yoke from CRT neck.

5. Lift up and pull out chassis from plastic support hinges.
Move out slightly and pull front control panel cables and
wires under chassis to CRT left support brace.

6. Carefully remove chassis.
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WESTINGHOUSE Chassis V-2435-1 through V-2435-11 Removal Instructions

g ]_q

LN Y = vy e

HINGE, CHASSIS BRACKET, CRT AND FOOT, PLASTIC HINGE, CHASSIS
SUPPORT, LEFT SIDE CHASSIS SUPPORT 768V042H0S SUPPORT, RIGHT SIDE
781V519H02 771V257H01 781V519H01

Figure 1 — Rear View of Chassis Showing Location of
Screws for Chassis Removal,

765V003A02 GROMMET,
GROMMET NYLON
NYLOM
VIDEQ =
PC
BOARD DAG SPRING
ASSY GROUND
CONNECTOR
R400
SPRING CRT
DAG CONTACT
771V155H01
(19" MODELS)
771V155H02 AGC
(23'* MODt LS) PULSE
CABLE
ASSY

L b 5 ' = 1 »)
i | w J
== HMY ADJ ALL LEVEL

R418 CONTROL
R301

Figure 2 — Rear View of Chassis Tilted Down,
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WESTINGHOUSE Chassis V-2435-1 through V-2435-11 Service Information

INSTANT ON

"*Instant-On’’ is the feature designed to provide instant
operation when the set is turned on. No tube warm-up time
is necessary,

Silicon diode, X402, is connected in series with the AC
line and the tube filament string. With the line cord plugged
into an AC receptacle and the off-on switch in the off posi-
tion, the AC line voltage is rectified by silicon diode X402.
This permits a pulsating direct current to flow thru the tube
filament string keeping the tubes warm. No B+ is present
when the off-on switch is in the off position.

For chassis V-2435-3 thru -6, -8, -9, the off-on and
"Instant-On’’ switch is a DPST switch.

In the on position, one section of this switch places a
short across diode X402 and the other side completes the
AC input to K400.

Two relay contacts of K400, SWAl and SWA2, form the
off-on and ‘‘Ingtant-On’’ switch for chassis V-2435-7, -10.
When push switch, SW400 is pressed momentarily, SWA1l and
SWA2 contacts close; SWA2 shunts the '‘Instant-On’’ diode,
X402 and completes the AC input to the filament string thru
R428. SWAl completes the AC input to R400.

For chassis V-2435-11, when SW400 is pressed momentar-
ily, SWA contacts (on relay K400) close completing the AC
input to R400. B+ from the junction of 1.400, R402 is applied
to the DC relay, K401, closing the contacts and placing a
shunt across diode X402 for ‘‘Instant-On’’,

NE300 (Refer to Figure 7)

A dew circuit, horizonta] blanking, has been added to this
chassis. It eliminates the vertical light bar usually seen
during scene switching or under weak video conditions.

The circuit operation is as follows:

A negative pulse is developed across the secondary wind-
ing of the flyback and RC coupled to the grid of the CRT.
The neon bulb is used to eliminate ripple on the positive
portion of the blanking waveform. The bulb conducts only
when a voltage is applied to it that is greater than its
flashing or firing voltage. Only the negative portion of the
waveform has sufficient amplitude to make the neon bulb
conduct. Thus, NE300 conducts during the pegative portion
of the waveform and extinguishes during the positive portion,
eliminating the ripple. Note the waveform arriving and
leaving the neon bulb in Figure 7.

e

350VI5THO] A

@ Video PC Board (mounted

near control panel).

REMOTE OFF-ON SWITCH (SW401)

The V-2435-10-11 chassis has a remote off-on switch
located at the back cover. To operate the TV set by remote
transmitter, the remote Off-On switch must be turned to the
On position,

This switch is connected to an amp-lok connector, CA401,
also mounted in the back cover. CA401 disconnects from
PL401 when the back cover is removed. To operate the Re-
mote Section with the back cover removed (and SW401 dis-
connected) place a jumper across PL401 pins 1 and 3.

PC BOARD LEGEND =

#1 thru 9 are located on the small video PC board.
#10 thru 53 are located on the chassis PC board.

1. PC board to #49
2. CRT pin 5 and R241
3. Brightness control, arm
4, —
5. To Z400 and ground wire for vert hold and vert lin
control bracket
6. Contrast control, arm
7. Vert hold control, arm and low side
8. PC board to #28
9. Contrast control, low end
10. Junction R440, R441, C440 (V2435-7-10) on K400
Junction R441, C440 (V2435-11) on Step relay
11. Volume control, low side
12. Volume control, high side
13. K400 step relay (V2435-7-10-11)
14. Volume control, arm
15. K400 Step relay (V2435-11)
16. T101 primary, blue wire
17. C405A
18. K400 Step relay, V2435-11
19. C407B
20. T101 primary, red wire
21. R421
22, Height control, low end
23, Height control, arm and high end
24, Vert hold control, high end
25. C313B
26. Vert. lin control, high side
27. T300 primary, blue wire
28. Video PC board #8
29. Contrast control, high end
30. Tuner B+
31. 17GW6, pin 4
32. Junction C406A, R422
33. CRT pin 3, brightness tap, 510V
34. CRT pin 3, brightness tap, 395V
35. T401 lug 5
36. CRT, pin 2
37. Junction C315, R329, Z300, orange wire
38. T401 lug #2
39. Junction R419, R420
40. HMV adj control (R418) high end
41. Horiz hold control (R416) arm
42, C416A
43. Tuaer IF out.
44. Tuner AGC to R201
45. AGC pulse cable, shield side
46. AGC control (R301) low side
47. 17GW6 pin 2 -
48. C222B
49. Junction R231, C225 on video PC board #1
50. C112A
51. Brightaess control, high side
52, Horiz hold control, high side
53. Tuner filament
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WESTINGHOUSE Chassis V-2435-1 through V-2435-11 Service Information
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WESTINGHOUSE Chassis V-2435-1 through V-2435-11 Service Information

K401, Instant-On Relay (Chassis V-2435.11)

A DC relay is used in this chassis for the '‘Instant-On”’

operation.
The operation is as follows:

1. When SWA, K400 relay closes, AC is applied to the

silicon diodes (X400 & X401).

2. The B+ Output at the junction of 1400, R402 is applied

to the DC relay (K401).

3. The contacts on K401 close and apply a shunt across the
““Instant-On’’ diode, X402, and full AC voltage is applied

to the filaments.

470VI 11 HOI
470VI23HOI(ALT)
470VIO5HO2/03

VHF

472v038HO2 HOI
H VHE
t UNF vi2
J
13 \
UHF 0SC :
ol !
/(3aFa8 ! E 1
A\ ®
= i i
]
)
1
L

PUSH SWITCH (SW400)

The remote controlled chassis V-2435-7-10-11 uses a push
switch in place of the conventional Off-On switch. Depressing
this switch momentarily will give the same effect and in the
same sequence as with the remote transmitter Off-On Volume
button. Each momentary contact of the switch will turn the
stepping telay K400, through one of its positions. The
sequence will vary between chassis V-2435-7-10 and V-2435-
11 because of the difference in the stepping relays.

V-2435-7-10 sequence:
1. Set On-Low volume.
2. Medium volume.

3. High volume.

4. Set Off.

V-2435-11 sequence:

1. Set On-normal volume.
2. High volume.

3, Mobil Sound

4. Set Off.

AGC PULSE CABLE

The 12" shielded AGC pulse cable acts as a capacitor to
couple the AGC pulse from the flyback to the plate of the
AGC tube. The inner conductor is connected to T401, lug #8,
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WESTINGHOUSE Chassis V-2435-1 through V-2435-11 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 VIVM to TP ®.

S. Adjust interstage transformer T100 for maximum negative
voltage on the VTVM (5 volt range).

6. Remove the jumper wire used té 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 rhe receiver and the pic-
ture is barely visible. A pronounced noisiness (hiss)
should accompany the sound.

8. Adjust the limiter input coil (L1€0) for maximum negative
voltage on the VTVM. If the VTVM indicates a broad
response while making this adjusiment, 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 .001mf capacitor to TP(B).Couple a.00lmf capacitor to a demodulation probe tip. Connect
the other end of the probe to a VIVM and the capacitor to TP(C).Set VTVM to 1.5V or 2V scale. Turn the set on and allow ten

minutes for warmup. Then adjust 1.208 for minimum on the VITVM.

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
characteristics.

4. VTVM.

S. Bias Supply of —2.5 volts.

6. Standard Alignment Tool with a 3/32" hexagonal tip.

TERMINATION AND ADJUSTMENT OF EQUIPMENT

A warmup period of at least 10 minutes should be allowed
before alignment is started.

(snom LEADSW TUNER
¢ - ==n AN o
E— RI
X %Rz 3000 INPUT
—[, AN
i R3
Zo:gsh;gn?voa ——
uT Py
IMPEDANCE 2o | RI | R2 | R3

520 (120n | 560 | 150n

72a | 't0n{ 85a | :150n

Figure 9 — Impedance Matching Network

47K

TO VIVM
OR SCOPE

TEST
470 POINT

T

Figure 11 — Decoupling Network

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
ptobe terminated with the decoupling network shown in Figure
11. 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 Fig-
ure 10. 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
OuUTPUT
CABLE .005 MF
>
Rt = QUTPUT
+ IMPEDANCE

OF GENERATOR

Figure 10 — Generator Cable Termination

0 2L
2
4 oS NRAP WiTH TAPE
‘I Pt

L N R N A A

HOLE TO FIT TUBE PIN SNUGLY

’

Figure 12 — Mixer Coupling Gimmick
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WESTINGHOUSE Chassis V-2435-1 through V-2435-11 Alignment Information

IF ALIGNMENT

For all of the following steps, connect a jumper between TP (A) and circuit ground, a —2.5V bias to TP (T) and an oscillo-
scope and a VTVM to TP (B). Channel selector should be set to channel 10. Fine tuning screws should be set to center of range
on tuners with Memory Fine Tuning. Tuners with Continuous Fine Tuning should be set to the center of the range.

Before beginning alignment, detune L200, L201, L202, T200 and mixer output coil. L200 should be detuned clockwise to the
bottom of the coil form while L201, L202, T200 and the mixer output coil should be detuned to maximum counter~clockwise.

Step Test Equipment and Connection Adjustment
1. | Sweep generator at TP (E), 44.25 MC center. AT203 Primary (bottom slug): Maximum amplitude at 44.25 MC.
Loosely couple CW marker generator to sweep T203 Secondary (top slug): Rocking symmetrical response at
generator. Set CW generator to 44,25 MC. 44.25 MC (see Figure 13).

2. Remove sweep generator from TP (E).
CW generator to TP (D) at:

a. 45.25 MC T202: Maximum amplirude.
b. 39.75 MC L203: Minimum amplitude. Reduce bias if necessary to
produce sharp indication.
c. 43,00 MC T20l: Maximum amplitude.
4. | Sweep generator at TP (D), 44.25 MC center. Loosely |aT203 secondary: Slight retouching may be necessary to

couple CW marker generator to sweep generator. flatten peak of response curve.
Vary CW marker generator to produce markers at T201, T202: Slight retouching may be necessary to obtain
frequencies indicated on Figure 14. curve shown in Figure 14.

S. Remove sweep generator from TP (D).

VTVM to TP (B) and CW generator to TP (M)*
Set CW generator to:

a. 44.25 MC Mixer output coil: Maximum on VTVM (see Figure 15)
b. 44.25 MC T200: Maximum on VTVM

c. 41.25 MC L200: Minimum on VTVM

d

e. 47.25 MC level and remove IF AGC jumper
B during this step in order to obtain dip | L202: Minimum on VTVM
on VITVM

7. | Oscilloscope to TP (B) and sweep generator at 44 MC | Mixer Plate coil: Maximum amplitude
center to TP (M) (use gimmick in Figure 12) adjust for | T200: Rocking symmetrical response at approximately the
approximately 2V-PP. Couple CW marker generator to center of the passband so that the Pix carrier (45.75 MC) is

. 47.25 MC{ It may be necessary to increase signal | L201: Minimum on VTVM

sweep generator. placed 7DB down from the peak response (see Figure 15).
8. | CW generator at 47.25 MC to TP (M) L202: Minimum amplitude on oscilloscope. This step is
Repeat Step Ge. necessary because there is a one way interaction inherent in

trap design, therefore tuning the IF input transformer will
change the frequency response of the trap.

9. | Oscilloscope, 2V-PP to TP (B) Fine tuning screw to center of range on Memory Fine Tuning
Sweep generator thru impedance matching network tuners 470V111HO1 or on Continuous Fine Tuning tuners, set
(see Figure 9) to the antenna terminals. fine tuning to center of range.
Set picture marker at 211.25 MC, Channel 13. Channel selector to #13.
Inject 45.75 MC marker into IF section by connecting Oscillator slug setting: picture should fall at 45.75 MC.
CW output cable to outer shield of IF link cable at a (+300 KC) marker on oscilloscope (see Figure 16).

point close to chassis. Keep marker amplitude at
minimum to avoid distorting response.

10. | Repeat step 9 for all channels, in descending order. Channel selector to appropriate channel.
Set generators to appropriate channel frequencies.

* On tuner 470V119H01, Use Gimmick shown in Figure 12.
4 In early production, T203 part number is 235V094HO1. The aligoment above is for this IF transformer.
In later production, T203 part number is 235V094H04. In this IF transformer, the primary and secondary windings are reversed
in relation to the early type, therefore, the top slug adjusts the primary and the bottom slug adjusts the secondary.
If alignment is required, check the part number of T203 (locared on the coil form) and align as described above.
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Figure 13 - IF Response, | Figure 14 — |F Response, | Figure 15 — Response, Figure 16 - Typical RF-IF
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° MODELS CHASSIS TUNERS
e gl n g 0 u S e HK3910  h-T3740
H.-K3911 H-T3741
e M V-2436-1 470V113H01
H-K3913
CHASSIS ASSEMBI.IES H.-K3910U H-T3740U
H-K3911U H-T3741U V24362 470V113H01
H.K3912U H-T3743U PR prsp——
V-2436-1, -2 HoK3913U
14
H-P3423
V-2436-9 H-P3424 V-2436.9 470V113H01
H-P3425

Schematic diagram and other service data on pages 153 through 156. Alignment material
on pages 151 and 152, and other data for Chassis V-2435 group applicable to these sets.

Models H-K3960, U, H-K3961, U, use practically
identical Chassis V-2436-10,-11, and combina-
ﬂ tion Models H-C5300, H-C5301, H-C5302, and
o H-C5303, use similar TV Chassis V-2436-7, -8,
and additional AM-FM tuner amplifier.
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

WESTINGHOUSE Chassis V-2436-1, -2, -9, Schematic Diagram (Continued)
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POTTED LINE SECTION USED ON Y2ilé~ 9 CHA SIS

HORIZONTAL WIDTH AND LINEARITY COIL

The width and linearity coil, L404A,B is mounted on top
of the horizontal output transformer cage. The width section
of the coil, L404B, is adjusted by either a 3/32 inch hex
non-metallic alignment tool or a screwdriver, and can be
adjusted through the back cover of the set.

The horizontal linearity section, L404A, is the back sec-
tion of the coil and has the same type of adjustment as the

mr A
OB, G s8ze soxs/onta
vOTosen Ao Can = P
v ot u P “

|
- o
4:
¢ %
[

@0

[P
1 [

width section. The horizontal linearity should be adjusted
with the chassis in the tilt down position.

A test pattern should be used for best adjustment of
horizontal width and linearity. If a test pattern is not avail-
able, the width should be adjusted for approximately 1 inch
overscan of the raster.

For horizontal linearity adjustment, turn the slug until it
is Y inch from the round ferrite magnet. This should be the
approximate linearity setting.

154




VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

WESTINGHOUSE Chassis V-2436-1, -2, -9, Schematic Diagram

f,‘:’. NOTES: 4. CAPACITOR MADE FROM 750VO71HO9 CABLE.
1
et Tl i
W_ &% 1, ALL CAPACITOR VALUES LESS THAN 1 ARE IN WF, AMD T e 5. RESISTARCE MEASURES 8 OFMS COLD, 1 OMMS HOT.
o[\ THAN 1 ARE PF, ALL RESISTANCE VALUES ARE IN OHMS 1/2 WATT
boo oo N ONLESS OTHERWISE INDICATED., 6, SWITCH MAKES CONTACT ON UHF POSITION ONLY,
o 2. DC VOLTAGES ARE MEASURED FROM POINT INDICATED TO CIRCUIT GROUND 7.  SNITCH 400A, 400B AND 400C IS PART (F VOLUME CONTROL ON CHASSIS
- WITH A VIVM., LINE VOLTAGE AT 120V 4,C., NO SIGNAL APPLIED. V-2436-1-2,
8, VICR ; . 5
3. WAVEFCRMS WERE TAKEN WITH CONTROLS SET FOR A NORMAL PICTURE SERVICR AND FAGTORY ADJUSTUENT: JUMPER IN GIVES MAX. WIDTH
;;T?KLE) VEL CONTROL SET FOR VIDEO SYNC TIPS 8OV EELOW Bf AT 9. SWITCH 4004, 400B and 400D IS PART OF TIMER ON CHASSIS V~2436-9.
) vie
VieA "o 23c0Ps /198WP4 TEST POINTS
V2 OGNS e 008 AT
\uj 1 VIDEO OUT ting Laona 7 o ﬁ' d
o 11 A lI'j AGC
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EEms G . . .
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R30I
The height and vertical linearity controls are accessible
by lifting the sliding door. Removing the horizontal and vert-
ical hold knobs will expose hollow shafts through which the MY ADIUST
adjustments are made, The height control is adjusted through ] R4I8JUS '
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 Control wiring diagram
picture of proper height and proportion. All views seen from the rear
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WESTINGHOUSE Chassis V-2436-1, -2, -9, Service Information

PC BOARD LEGEND

. PC board to #16

. CRT pin 5 and R241

. Brightness control, arm

. Ground wire for vert hold bracket
. Contrast control, arm

. Vert hold control, arm and low side
. PC board to #32

Contrast control, low end

. To R201 on tuner

. CRT pin 8

. C416A

Tuner IF out,

. To AGC pulse cable, shield side

. AGC control, R301, low side

. To #1 on video PC board

. C222B

. Cl12A

. C403B

. T101 red wire

21. T101 blue wire

22, Junction R111, R112

23, Volume control, hi end

24, Volume control, arm

25, To #26

26. To #25

27. Height control, hi side

28. Height control, arm and low side
29. Vert hold, hi side

30. C313B

31. Junction R421 and terminal boatd lug
32. To #8, video PC board

33. Contrast control, low side

34, Tuner filament

35. Junction, fil fuse link and fil of 6GWé6
36. Vert lin control, hi side

37. T300 blue wire

38. CRT pin 4

39. Junction R422, R432

40. B+ to horiz hold control, hi side,
41. Junction R401, R422

42. Junction C424, C426

43. Brightness control, hi end

44, CRT pin 2

45. Junction, yoke and T300 orange wire
46, T401 lug #2

47. Junction R419, R420

48. HMV adj control (R418) hi side

49. Horiz hold coantrol, arm

£ 290

350V1I51HO | A

Bottom view of PC Board, showing top components in solid outline. @ Video PC Board (mounted
Tube pin numbering is for bottom of socket. ' near control panel).
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West

inghouse

CHASSIS ASSEMBLIES
V'2437'lr '31 '71 '91 "l' '12 VHF

V-2437-2, -4, -8, -10 VHF/UHF

PC BOARD ACCESSIBILITY

To provide easy access to the PC board, the CRT assem-
bly can be partially disassembled (see Figures 1 and 2).

1. Remove the 4 screws shown in Figure 1.
2. Remove the 3 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.

CHASSIS REMOVAL

1. Remove 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. Re-

move speaker and grill (2 screws).

S. Remove three 4" screws securing control panel and
chassis to cabinet front.

6. Remove screws holding chassis to cabinet base.

7. Carefully remove chassis, tuner end first.
Caution: Be extra careful not be 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.

MODEL CHASSIS TUNERS USED
H-P 3169 V-2437-1 470V105H02/03
H-P3179
H.P 3180 470V123H01
H.P3181 (ALTERNATE)
H.P3185 470V107HO1
(ALTERNATE)
H-P316%U V.2437.2 (VHF)
H-P3179U 470V119H01
H-P3180U TUHF)
H-P3181U 472V033H01
H-P3185U
H.P 3190 V.2437-3 470V105H02/03
“INSTANT ON"’
470V123HO1
470V107HO1
(ALTERNATE)
H-P3190U V.2437-4 (VHF)
“INSTANT ON" 470V119HO1
(UHF)
472V035H01
H-P3370 V+2437.7 470V121HO1
H.P3371 “INSTANT ON**
H.P3373
H-P3370U V.2437-8 {VHF)
H-P3371U “INSTANT ON" 470V120H01
H-P3373U
472V035H01
H.P 3380 V.2437.9 470V120H01
“INSTANT ON"*
V.2430-3
“MOBIL SOUND"’
H-P3381U V.2437.10 (VHF)
“INSTANT ON** 470V120H01
V-2430-3 [(8)313)
*"MOBIL SOUND"’ 472V035H01
H-P3363 V-2437-11 470V120HO01
*“INSTANT ON"
H.P3381 V-2437.12 470V127HO1
“INSTANT ON"*
V-2430.3
““MOBIL SOUND*

6. Install in reverse order.

UPPER SUPPQRT ASSY
787V369H01

Figure 1 — Bracket Screw Removal

MITER GEAR
T83V118HOT

~— DIAL 558v484H01

=~ PILOT LIGHT

| DIAL SHAFT BASE

~—=BOTTOM SUPPORT
—— BEVEL GEAR

___—HORIZ HOLO

/ O T e
omn R451 R402 R401 =Y ERT HOLD

. —=DFF-ON VOLUME

= Figure 2 — PC Board Accessibility
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WESTINGHOUSE Chassis V-2437-1 through V-2437-12, Service Information

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 (L401) with a jumper wire.

2. Set the horizontal hold control to the center of its mechan-
ical range. Do not change this setting during the steps
that follow.

3. Calibrate a VTVM to OV Center the 1.5V
range and connect to test point (F) for measuring the DC
voltage between (F) and ground.

4. With the receiver tuned to a station of normal signal
streagth, 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 C421 for center scale on this meter.

.- 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.

scale on

trimmer

v

FOCUS TAPS

The focus tap has been set at the factory. If the CRT
is replaced, use the tap that provides the best focus.

WIDTH ADJUSTMENT

EARLY PRODUCTION — The jumper shunting C428 is some-=
times cut to decrease width. This is a factory adjustment
and normally no change should be made in the field.

LATE PRODUCTION — A separate width winding and coil
L403 was added to the horizontal output transformer. The
tap can be moved to change width (see schematic).

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 uatil a picture of proper height and linearity is
obtained.

AGC LEVEL CONTROL

This adjustment is factory set. Normally, no adjustment
will be needed in the field.

Should adjustment be necessary, select the channel with
the strongest signal. Turn the control clockwise until a
slight bend appears at the top of the picture. Then turn
the control slowly counter-clockwise about !4 turn past the
point at which the bend disappears.

“INSTANT ON*"*

“‘Instant On’' is a new feature designed to provide in-
stant operation when the set is turned on. No tube warmup
time is necessary.

Silicon diode X403 is connected in series with the AC
line, R400 (180ohm 7 watt) and the filament string. With the
line cord plugged into an AC receptacle and the On-Off
switch (SW400) in the OFF position, the AC line voltage is
rectified by diode X403. This permits a steady current to
flow through the filament string, keeping the tubes warm.
No B+t is present when SW400 is in the OFF position.

When the On-Off switch is turned ON, one section of the
switch provides voltage for B+ and the other section shorts
out diode X403.

TUBE COMPLEMENT AND RESISTANCE CHART

Tube Type Function Pin 1 Pin 2 Pin 3 Pin 4 Pin § Pin 6 Pin 7 Pin 8 Pin 9
Vi 17AX46 TA Damper *47 40 3.3
V2 17DQ6B Horiz Out, 470K 28 *12K 470K 33 0 CAP al3
v3 6AQS5A Audia Out. 330- 660 25 33 2K 1.5K 330-

500K 500K
17 10GN8 Vid Out & Sync Sep | 0 *2M *33K 20 25 12 2.2K *12K * 5K
V5 6FVBA Noise Inv & AGC 3.6M *30K 660 17 19 *780K *47 *15K *30K
V6 6GX6 FM Det. 4 820 16 17 4680K | g2k 560K
v7 4AU6 Sound Lim, 100K 0 15 16 12K 12K 0
v8 8CS7 Vert Disc & Out. a3K 1.3M 15 13 *680K 1.5M 0 100
vy 4HM6 3rd IF Amp. 120 1 120 1 13 0 *10K * 40K 0
V10 4BZ4. 2nd IF Amp. n27K 10 13 *470 *470 nl2
vl 4BZ6 Ist IF Amp, *550 1.8K 8.5 10 n270 8270 1.8K
V12 3GK5 RF Amp 0 *4M 8.5 7.5 *5,9K 0 0
V13 6CG8A Mixer-Osc 4.7K *9K 0 6.0 7.5 *5.7K *4,7K 0 220K
V14 3AF4A/B UHF Osc *15K 5.6K 5.5 6 .1 5.6K *15K
V15 8FQ7 Horiz MY * 57K 250K 1.1K 2.5 5.5 * 48K 1.7M 1.1K 0
V16 19BWP 4 CRT 0 22K al6.5K | *12K *300K 2.5
V17 1G3G6T HV Rect. INFINITE

Resistances measured from tube pin indicated to circuit ground
* Resistances measured from tube pin indicated to junction X401, L400.
AResistances measured from tube pin
EResistances measured from tube pin

indicated to Pin 3, V1.
indicated to Pin 2, V10
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-1 through V-2437-12, Service Information

WESTINGHOUSE Chassis V-2437
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Bottom View of PC Board showing top components in solid outline.

Tube pin numbering is for bottom of socket.
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VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

WESTINGHOUSE Chassis V-2437-1 through V-2437-12, Schematic Diagram

NOTES:

| ALL CAPACITANCE VALUES LESS THAN | ARE IN MFD AND VALUES GREATER THAN | ARE IN MMF
WHILE ALL RESISTANCE VALUES ARE IN OHMS, /2 WATT UNLESS OTHERWISE INDICATED

DC VOLTAGES MEASURED FROM B-WITH A VTVM, NO SIGNAL APPLIED, LINE VOLTAGE AT 120 VAC
SERVICE & FACTORY ADJ JUMPER IN GIVES MAXIMUM WIDTH (EARLY PROD)

WAVEFORMS WERE TAXEN WITH CONTROLS SET FOR NORMAL PICTURE WITH CONTRAST
CONTROL SET FOR 65 VPP AT TP'C"

o

5 MAKES CONTACT ON CHAN ¥i
6 CONNECTIONS FOR MOBIL SOUND - CHASSIS V-2430-3
T R-229+47K TW WHEN 4TOVIISHOI, 470VI20H0I, 470VI2iHOI, OR 470VI23HO! TUNERS ARE USED

R-229 IS SHORTED WHEN 470VICTHO) TUNER IS USED
R-229+2.7K TW WHEN 470ViOSHO2 TUNER IS USED
R-229 39K TW WHEN 47T0VO9SHOI OR 470VI05HO3 TUNER IS USED.

V1
4A08
SOUND LINITER

R0 Jojo3 SRI02
12k 100K
[ ;[om i

8 CAPACITOR MADE OF 750V07IH09 CABLE. +270V
9 THIS VOLTAGE REAQ WITH SW400 IN "OFF" POSITION
10.  SOME PRODUCTION R4I9 WAS 3.3 0R 4.7 OHMS IF T400 1S REPLACED USE 5.1 OHMS. SECTION 1
SOUND IF & AUDIO
FC-204FC 21 V9
' 4HME CRYS
I QUTPUT ] pocccoos 1 1201 KEYWAY 1202 SRUATIANE M= 7m0~ 7 Tiggs
] _FRONTUNER _ ' ) ] 430NC 45254 A 25MC $
______ LD IR G ) ﬁ "y 4 LY
B [ Y 1T Ca R202 'IJ § o
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R230 y 1 N B N A Y (R A1 ANin N NS N NS USRS I':/LJ S,
MR e TRiEtTy ) " X 145y
L4 O b
270V | -- - - 147V
st oo i R204
NOTF%s c20 210
UK 800 148V R2Il
— wmrd 10K
RiE Y
[uFF ' R206 TRV C O €226
TUNER : E COZOOIg 100K L 001 (ggx $ 27K = 00 001
UHF A
— ' SECTION 2 1
! VIOEO| IF & ViDCe QUTPOT
L
R306 R309 FC-31, FC-32
3N 15 ]
t30
o 5 >—l/ #308 '
h 315 V5A 560K
0033 12 6FVBA G0z - i o
R3055 ™ AGC - va 12865
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190v i 12 ' 0"1
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( 100K SYNG & VERTICAL 1
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WESTINGHOUSE Chassis V-2437-1 through V-2437-12, Schematic

Diagram
@ — HEIGHT
R328
O
@ . VERT. LIN.
A R320
TO
VERT, HOLD
TOE :

VERT. LIN.

HORIZ. HIOLD
R415

VERT, HOLD
R3I19

BRIGHTNESS
R222

CONTRAST
R216

VOLUME
RIO8

AGC LEVEL
R30I

Control Wiring Diagram.
All Views Seen From Rear,

‘ Y ﬂ
(Gl {EE v BRIGHT NESS R225
0 §AL5A T e 15K s
o108 AudIo ouT ouTPUT R222
) TRANS 500K -
0 20v . U3 180K =y
5 cin N L2l 224 2l M
‘ AN Do | “ RS |sooun 22 \
! ::I RED ¥
, y PELNIER . Ry s ] 9
] T0VER o H TAPS
i RI09 CATH ¢2e9
) 330 2359 3§ R4
L+ AUDIO B+
. SR T t225 3 2%
] 20MFD R 228 210v
13K
! S0V o 10
I [ L4188 =——
1 i 135 ¥
) +270v Ré1z
T
' s (EARLY PROD.) ———————————== BRIGHTNESS
| B+
Fe-22 _-/. ___________ Y
| TR ] #
| 1GHT ~
0 ] "é‘oﬁmﬁF“ R'ZSZKS 65VPP 60
: I t— e e )
D i i t2 R2I5 L Toor s = M
/2 106N g (L
i A 43 S 6K &3 TN
: CONTRAST [RZIG T ao
65v ,,,::zi:\e Loy ) CONTROL  § 30k ré)cun_ 22 \
R213 [ a | Re2o R2IT R & b
150 £ sv IE%’ ‘| 27K - 0 120K I
o R223 l T-surD €229 4
o5 12 M
R2l9 RI8 210y
18 33K &
3w i
[Y1T] P—
i 135¥
N R4l2
€309 veB
0!5 /28087 /h h hleoowr §0~ -
kv VERT 00T T300
160 VPP 60~ o T p4" B5VPP 60~
550¥ qszslg ga 40310
csyoa 540¥ RED " 3
Raz LN 1 3o )
R3ZS I-
B30k M '-"c?ﬁ'r” a5ov
8+0Q
2107
7402
DEFL YOKE | 17KV
N & ORANGE. T T ':
[} ]
Ra24 )
1 WHITE 1 Hory é 52 !
! . :
i Ra23 )
srok ¢ & s o T AR A1 T
00 NOT o . + 8 OHNS, COLD |
WEASURE O [|RED1 g, i L 0N, o |
270V roTile 2, 510V R42| 8++ 550V H nstszs .
frap--+ I SEE NOTE™8” AGE { O ’ .
I PULSE CABLE PR S (L1 "
caont| | (4 cas (T0 PIN¥S OF VSA)
1 S e c430 GREY
T 068
A
: |
t
o V-2437—1 THRU 12
(| - B
| 1
5 /0 () !
1
[t a0
: 3 )y !
A S (NI
WIOTH  [LATER
it (LX) AGC PULSE CABLE (Figure 3) v
2

The pulse cable is connected to act as a capacitor. The
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WESTINGHOUSE Chassis V-2437-1 through V-2437-12, Service Information

**MOBIL SOUND"*’

Mobil Sound is a feature by which the sound from a TV
receiver is broadcast through the air and received by an AM
radio in the same room as the TV receiver. The Mobil Sound
chassis and its radiating loop antenna is mounted on the TV
back cover and is connected to the TV chassis by an amplok
plug and cap.

When the Mobil Sound slide switch (SW100) is placed in
the RADIO position, a short is placed across the primary of
the TV audio output transformer. At the same time, the Mobil
Sound chassis is modulaed by the TV audio from the FM
detector and transmitted by the loop antenna at a frequency
between GOOKC and 1000KC. The DC voltage for the Mobil
Sound chassis is taken from the cathode of the audio output

tube.

A small knob projects through the back cover of the TV
receiver for. adjusting the transmitting frequency of the
oscillator. To adjust the oscillator:

1. Set SW100 (on top of the cabinet in the speaker well) to
the RADIO position.

Turn on the radio, either tube or transistor, and turn to an
unused part of the dial between 600KC and 1000KC.

Turn the oscillator control knob at the rear of the TV
receiver uatil the TV audio is heard coming from the
radio speaker. Once the oscillator control is adjusted
there is no need to reset the control every time Mobil
Sound is desired. If interference is present on the sound
from the radio, try another unused area on the radio dial
and retune the oscillator control.

2,
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WESTINGHOUSE Chassis V-2437-1 through V-2437-12, 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. Disconnect the antenna., Use a jumper wire to short TP
to B—.

4. Connect the VTVM to TP (3).

5. Adjust interstage transformer T100 for maximum negative
voltage on the VIVM.

6. Remove the jumper wire used to short TP (B)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.

8. Adjust the limiter input coil (L100) for maximum neg-
ative 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. Inject a 4.5 MC CW signal through a
.001mf capacitor to TP (B). Connect a .00Imf capacitor to a
demodulation probe tip. Connect the other end of the probe
to a VTVM and the capacitor to TP (C). Set the VIVM 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
characteristics.

4. YTVM

5. Bias Supply of —2.5 volts.

Standard Alignment Tool with a 3/32" hexagonal tip.

(long enough to reach bottom slugs)

o

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.

(SHORT LEADSW TUNER
m ) Y
) SR2 300n INPUT
M W e
Z0: GENERATOR .
ouTPUT !
IMPEDANCE 2o RI | R2 | R3

52n[120n | 560 | 150

72a| 110a | 85na [ 150a

Figure 12 — Impedance Matching Network

ATK

T0
TEST
470 POINT

T

TO VTVM
OR SCOPE

Figure 14 — Decoupling Network

Oscllloscope and YTVM — Use a low-capacitance direct
probe terminated with the decoupling network shown in
Figure 14. 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 10. 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
CcABLE .005 MF
——>
RI = OUTPUT
= IMPEDANCE

OF GENERATOR

Figure 13 — Generator Cable Termination

\ 21

2
! CONDUCTOR
3 l‘ /WRAP WITH TAPE

C T T 7T 1

HOLE TO FIT TUBE PIN SNUGLY

Figure 15 — Mixer Coupling Device
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WESTINGHOUSE Chassis V-2437-1 through V-2437-12, Alignment Information

STEP| TEST EQUIPMENT AND CONNECTION ADJUSTMENT
1. [ Jumper from B— to TP (A), =2.5v to TP (T) Channel selector to channel 10
2. | Oscilloscope and VTVM to TP (B) Short antenna terminals.
IF sweep generator with CW T203 primary (top slug): Maximum amplitude.
Marker at 44.25 MC to TP (E) T203 secondary (bottom slug): Rocking symmetrical response

(see Figure 16)

3. | CW generator to TP (D) at:

a. 45.25 MC T202: Maximum amplitude
b. 43.00 MC T201: Maximum amplitude
4. | Sweep generator at 44.25 MC to TP (D). Couple CW T201, T202, T203: Slight retouching may be necessary to
marker generator to sweep generator cable. Keep obtain response curve with correctly placed markers as
marker amplitude at minimum to avoid distorting shown in Figure 17. Use T203 (bottom slug) to flatten peak of
response. curve, T201 to adjust low frequency slope and T202 to

adjust high frequency slope.

S. | CW generator to TP (M) use device shown in Figure

15 at:
a. 44.25 MC Tuner mixer output coil: Maximum on VIVM
b. 44.25 MC T200: Maximum on VTVM
c. 47.25 MC It may be necessary to increase L202: Minimum on VTVM
d. 47,25 MC  generator output and/or decrease bias. L203: Minimum on VTVM
6. | Connect sweep generator to TP (M) at 44.25 MC, Adjust mixer output coil and T200 for a *‘rocking’’ symmetrical
Couple CW generator with marker at 44.25 MC to sweep | response at approximately 44.25 MC. with maximum amplitude
generator cable. Keep marker amplitude low to avoid and markers as shown in Figure 18.
distorting response. Adjust scope for 2V—-PP,
CW generator to TP (M) at 47.25 MC. L.203: Minimum amplitude (see Step 5d).
Sweep generator to TP (M) at 44.25 MC. Wave shape as shown in Figure 18,
9. | Oscilloscope, 2V—PP.Sweep generator thru impedance Fine tuning to center of range.
matching network (See Figure 12) to antenna terminals. | Channel selector to Channel 10.
Set pix marker at 193.25 MC Channel 10.
Inject 45.75 MC marker into IF section by connecting Oscillator slug setting: Picture carrier should fall at
CW output cable to outer shield of IF link cable. 45.75 MC (+300KC) marker on scope. (See Figure 19).

10. | Repeat step 8 for all channels

T
Figure 16 — Typical IF response, 3rd IF Figure 17 - Typical IF response, Ist IF
Amp grid to 2nd Det. Amp grid to 2nd Det.
O&cﬂ Ozkﬂ .‘?ﬁm Oi‘.cm OS.“C75
L ; T
: | ! | o
| ! : | PICTURE
2 VLTS \ g | ! :
PERK 1 _
PEAK 1 '
| : |
| 708 (Y. )
! :
| ]
1
Figure 18 ~ Typical IF response, Mixer Figure 19 — Typical RF-IF response.

Amp grid to 2nd Det.
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Westinghouse

MODEL AND CHASSIS CHART

MODEL CHASSIS TUNER
H-P3000

H-P3001 V.2438-1 470V105H03
H.P3002

H.P3000U 470VI19HOT
H-P300tU V-2438-2

H-P3002U 472V035H01

MONTGOMERY WARD

Models GTM1084A, GTM1583A,
GTM2084A, and GTM2583A, use
these identical chassis.

Figure 1 —

Bracket Screw Removal For
PC Board Accessibility.

CHASSIS REMOVAL

1. Remove 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. Remove speaker and grill.

S. Remove three '4’’ screws securing control panel and
chassis to cabinet front, and screws from top of CRT
strap to cabinet front.

6. Remove 7 screws holding chassis to cabinet base.

7. Carefully remove chassis, tuner end first.

PC BOARD ACCESSIBILITY

To provide easy access to the PC board, the CRT assem-
bly can be partually disassembled (see Figures 1 and 2).
1. Remove the 4 screws shown in Figure 1.

2. Remove the 3 screws shown in Figure 2.

3. Move the CRT assembly out and to the left.

Caution: To operate the set while partially disassemblad,
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.

CENTERING

The centering rings, located at the rear of the defle:tion
yoke, should be rotated to center the raster,

a REMOVED SCREW

CONTRAST
V. LIN
- HEIGHT

HORIZ &
VERT HOLD

BRIGHTNESS &
JFF-ON VOL

T REMOVED SCREWS

Figure 2 — PC Board Accessibility.

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 YERTICAL LINEARITY

The HEIGHT AND VERT. LIN. controls are accessible
through two holes in the front escutcheon, just above the
Contrast 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 ard linearity is obtained.

AGC ADJUSTMENT

Connect a scope to TP ®. Tune in the strongest station
and use an insulated screwdriver to adjust C420 for a zero to
peak reading of 2.75 volts.

If a scope is not available, tune in the strongest station.
Adjust C420 with an insulated screwdriver until the picture
bends at the top. Then turn the screw back slightly until the
bend disappears.

HORIZONTAL FREQUENCY AND RINGING COIL

1. Short out the ringing coil with a jumper wire between G &
H.

2. Set the horizontal hold control to the center of its range.
Do not change this setting during the steps that follow.

3. Connect a VIVM to TP € for measuring the DC voltage
between TP ® and B—. Set meter to center scale.

4. With the receiver tuned to a station of normal signal
strength, adjust C416 for 0 volts DC on the meter.

. Remove the jumper from the ringing coil.

v

6. With horizontal sync locked in, adjust the ringing coil for
—0.5 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.

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 up 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 increases 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.
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WESTINGHOUSE Chassis V-2438-1, -2, Alignment Information (Continued)

SCUND 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 (L100) for maximum sound from the
speaker.

3. Disconnect the antenna. Use a jumpet wire to short TP ®
to B—.

4. Connect the VTVMto TP @,

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.

8. Adjust the limiter input coil (T203 top slug) for maximum
negative voltage on the VITVM. 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 maxi-
mum clockwise. Inject a 4.5 MC CW signal through a .00lmf
capacitor to TP ®. Connect a .00lmf capacitor to a demodu-
lation probe tip. Connect the other end of the probe to a
VTVM and the capacitor to TP @©. Set the VTVM to 1.5-2V
DC range. Turn the set on and allow ten minutes for warmup.
Then adjust T203 bottom slug for minimum on the VTVM.

IF ALIGNMENT

EQUIPMENT

1. Sweep Generator with a 10 MC wide sweep at center fre-
queacies 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 —2.5 volts and —3 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.

SHORT LEADS TUNER
— S G
T RI
) 2ZR2 3000 INPUT
E:
L A ——1 -0
R3
Zo: GENERATOR :
O SANCE 2o ]| m | 2| A3

32n]420n | 56n {1500

72a | 10n| 850 1150n

Figure 7 — Impedance Matching Network.

TO VIVM
OR SCOPE

POINT

470
I””F

Figure 9 — YVHF Decoupling Network.

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 VYTVM range suitable for
measuring —1.5 volts.

Generators —~ Except where otherwise noted, all signal gen-
erating equipmént 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
IMPE DANCE

OF GENERATOR

Figure 8 — Generator Cable Termination.

1 2'_

z
‘1 _|‘ I"“ cOoNuCTOR WRAP WITH TaPE

[ T T T T T T

“HOLE TO FIT TUBE PIN SNUGLY

Figure 10 — Mixer Coupling Device.
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WESTINGHOUSE Chassis V-2438-1, -2, Alignment Information (Continued)

Step Test Equipment and Connection Adjustment
1. -3V bias to TP @ and —2.5V bias to TP @. Short
antenna terminals., Channel selector to channel 10.
Connect jumper from bracket side of C420 to B~ to
disable the AGC pulse.
2. Oscilloscope and VIVM to TP ®.
IF sweep generator with CW marker to TP ®.
a. 44.65 MC. a. T202 primary (top slug): Maximum amplitude on VIVM.
T202 secondary (bottom slugk Rocking symmetrical
response at 44.65 MC.
b. 45.75 MC. b. Place 45.75 MC marker at 70% of peak response (see
Figure 11) for waveshape and marker placement.
3. CW generator to TP @ at:
a. 43.50 MC. a. T201: Maximum amplitude on VIVM.

4. CW generator to TP @. Use mixer coupling device
shown in Figure 10 for tuner 470V119H01:

a. 44.25 MC. a. Tuner mixer output coil: Maximum on VIVM.
b. 44.25 MC. b. T200: Maximum on VIVM.
c. 47.25 MC. It may be necessary to increase c. L201: Minimum on VTVM.

generator output and/or decrease bias,

5. Connect sweep generator to TP @ at 44.25 MC. Mixer output coil for maximum amplitude. T200 for
Couple CW generator with marker at 44.25 MC to sweep *rocking symmetrical response with waveshape and
generator cable. Keep marker amplitude low to avoid markers’’ as shown in Figure 13.
distorting response. Adjust scope for 2V PP.

6. CW generator to TP @ at 47.25 MC. Repeat step 4c.

7. Oscilloscope, 2V PP, Sweep generator thru impedance Fine tuning to center of range.
matching network (see Figure 7) to antenna terminals. Channel selector to channel 13.

Set pix marker at 211.25 MC, channel 13. Inject

45.75 MC marker into IF section by connecting CW Oscillator slug setting: Picture carrier should fall at

output cable to outer shield of IF link cable. 45.75 MC ($ 300 KC) marker on scope. (See Figure 14).
8. Repeat step 7 for all channels in descending order.

4300
@ 4300 asgs a5.75MC

i

1

}

i

H

|

|

2 VOLTS
PEAK TO PEAK

0.508 ‘
f
Figure 11 — Typical IF Response, 2nd
IF Amp Grid to 2nd Det.

4000 45.73MC

Figure 13 — Typical IF response, Mixer
Amp grid to 2nd Det.

41.25  42.25 43.00 45,

2 YOLTS
PEAK TO PEAX

Figure 12 - Typical IF response, 1st IF
Amp Grid to 2nd Det.

ADJACENT
SOUND

PICTURE SOUND

Figure 14 — Typical RF-IF response.
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ZENITH RADIO CORPORATION

MODEL

K2000W
K2005C, F
K2015W
K2015W1
K2020J
K2020J1
K21006,L
K2108B, L
K2109F,
K2110L
K2123L
K2127L,R,W
K2211J
K2213L
K2214F, )
K2228L.R,W
K2231L
K2705R,Y
K2707L.Y
K2717E.R,
K2735E, L
K2735
K2736
K2737
K2738
K2739
K2742

K2756
K3308
K3310
K3311

K3341
K3342

~
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K3350

£ rrFFIIMmMaomaoar

MK2784M,R, W
MK2786L.R.W
MK2787M.R
MK2789M.R
MK3386L.R,W
MK3388H
RK2784M.R.W
T1980C,G
T1985C.)
T19906
T2025WA
T2026HA,RA
T2027MA
T2050MA, RA, WA
T2052M,R, W
T2070EA,RA, WA
T2072HA. WA
T2073MA

SPACE
COMMAND

::30071
u300u
“300u

u300u

u300n

n300u

u300u

“400”

“300u
u300u

s "

1:300: ’

1130011
“400”

TYPE

Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Console
Console
Console
Console
Console
Console
Console
Console
Console
Table
Table
Table
Console
Console
Console
Console
Console
Console
Console
Console
Console
Console
Console
Console
Console
Console
Console
Console
Table
Table
Table
Console
Console
Console
Console
Console
Console
Console
Console

CHASSIS

16K20
16K20
16K 26
16K27
16K26
16K27
16K20
16K27
16K27
16K27
16K27
16K27 T
16K20QS
16K27QS
16K27QS
16K27Q
16K27QT
16K23
16K23
16K22
16K23
16323
16K23
16K23
16K 23
16K23
16K22
16K22
16K22
16K23Q
16K22QS
16K22QS
16K23QS
16K23QS
16K23QS
16K23QS
16K22QS
16322QS
16K28QS
16K28QS
16K28QS
16K23/4K22/9H20LZ1
16K23/4K21/9H20LZ1
16K23/8H30Z /9H20LZ1
16K22/8H30Z /9H20L Z1
16K23QS/4K21/9H20LZ1
16K22QS/8H30Z /9H20LZ1
16K23/4K22/7F20L
16K20
16K26
16K26
16K23
16K23
16K23
16K 23
16K23
16K23
16K23
16K23

CHASSIS

TUNER

Bandswitch

Bandswitch

Super Bandswitch

Super Bandswitch

Super Bandswitch

Super Bandswitch
Bandswitch

Super Target Turret
Super Target Turret
Gold Video Guard Turret
Super Target Turret
Gold Yideo Guard Turret
Super Target Turret
Super Target Turret
Gold Video Guard Turret
Gold Video Guard Turret
Gold Video Guard Turret
Super Bandswitch

Super Target Turret
Gold Video Guard Turret
Super Target Turret
Super Target Turret
Super Target Turret
Super Target Turret
Super Target Turret
Super Target Turret
Gold Video Guard Turret
Gold Video Guard Turret
Gold Yideo Guard Turret
Super Target Turret
Gold Video Guard Turret
Gold Video Guard Turret
Super Target Turret
Super Target Turret
Super Target Turret
Super Target Turret
Gold Video Guard Turret
Gold Yideo Guard Turret
Gold Video Guard Turret
Gold Video Guard Turret
Gold Yideo Guard Turret
Super Target Turret
Super Target Turret
Super Target Turret
Gold Video Guard Turret
Super Target Turret
Gold Video Guard Turret
Super Target Turret
Bandswitch

Super Bandswitch

Super Target Turret
Super Target Turret
Super Target Turret
Super Target Turret
Super Target Turret
Super Target Turret
Super Target Turret
Super Target Turret
Super Target Turret

16K20, 16K22, 16K22QS, 16K23, 16K23Q, 16K23QS,
16K26, 16K27, 16K27Q, 16K27T, 16K27QT, 16K28QS

PICTURE
TUBE

19CRPA4
19CRPA4
19CQP4
19CQP4
19CQPA4
19CQPA4
19CRPA4
19CQPA4
19CQPA4
19CQPA4
19CQP4
19CQPA4
19CRPA4
19CQP4
19CQPA4
19CQPA4
19CQPA4
23ANP4
23ANP4
23BTP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23BTP4
23BTP4
23BTP4
23ANP4
23BTP4
23BTP4
23ANP4
23ANP4
23ANP4
23ANP4
23BTP4
23ANP4
23AFP4
23AFP4
23AFP4
23ANP4
23ANP4
23ANP4
23ANP4
23ANP4
23BTP4
23ANP4
19CRPA4
19CQP4
19CQP4
23ANPA4
23ANP4
23ANP4
23ANPA4
23ANP4
23ANP4
23ANP4
23ANP4

(Listing continued on page 172; service material continued through page 190)
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ANTENNA CABLE {300 OHM INPUT}
IST .F. TUNEABLE COIL

1.F. INPUT JACK {*U" MODEL)
CODED GREEN FOR IDENTIFICATION

6.3V. HEATER (BROWN) -~

P
TO HEATER ON UHF ; -
CONTl(NUOUS TUNER : ..

ZENITH Chassis of the 16K Series, Service Adjustments, Continued

SPACE PICTURE
MODEL COMMAND TYPE CHASSIS TUNER TUBE
T2075LA, WA Console 16K23 Super Target Turret 23ANP4
T2077H, Console 16K23 Super Target Turret 23ANP4
T2079M Console 16K23 Super Target Turret 23ANP4
T2080E,R,W Console 16K23 Super Target Turret 23ANP4
T2706EA,RA, WA Table 16K23 Super Bandswitch 23ANP4
T3025WA ‘300" Console 16K23Q Super Target Turret 23ANP4
T3026HA,RA 300" Console 16K23Q Super Target Turret 23ANP4
T3027MA *‘300°" Console 16K23Q Super Target Turret 23ANP4
T3074LA WA ‘300"’ Console 16K23Q Super Target Turret 23ANP4
T3075LA, WA ‘400" Console 16K23Q Super Target Turret 23ANP4
T3077H,R ‘400" Console 16K23Q Super Target Turret 23ANP4
T3079M ‘400" Console 16K23Q Super Target Turret 23ANP4
T3080E,R,W '*400" Console 16K23Q Super Target Turret 23ANP4

BANDSWITCH TUNER
OSCILLATOR ADJUSTMENTS

1. Set the fine tuning control to the center of its
mechanical range. Pull off the fine tuning and
channel selector knobs.

2. Refer to Fig. 1. Use a 68-33 alignment tool! and
adjust each operating channel to resonance starting
with the highest channel following each lower chan-
nel in sequence.

The bandswitch tuner uses a series inductance in
the oscillator circuit and if more than one turn of
the screw is required to tune a particular channel
or if adjustment cannot be made, it may be nec-
essary to touch up the channel 13 screw to tune
channels 7 thru 13 and the channel 6 screw for

channels 2 thru 6.
ﬁ\usmmzms TRIMMER INSIDE

A6.C. (YELLOW)

~——TEST POINT 'A°
/cmvcnrcn GRID USED TO INJECT | F SIGNALS
TO ALIGN |.F AMPLIFIER IN TV RECEIVER
ANO MEASURE CONVERTER GRID INVECTION

("u" MODEL)

PURPOSE

TEST POINT “g"
CONVERTER SCREEN BY-PASS CONDENSER

L \\: FOR OBSERVATION OF R.F BAND PRSSES
B+ (RED) — ,
13

L
MIXER PLATE cm—/

M
v

l‘.'} TO B+ ON UH.F CONTINUOUS TUNER
< i {ORANGE)

VHF. LF OUTPUT JACK

NOTE
IN THE SUPER BANDSWITCH
TUNER EACH CHANNEL CAN
BE INDIVIDUALLY ADJUSTED,
IN ANY SEQUENCE, WITH THE
RECEIVER FINE TUNING
CONTROL

L

SHAFT
BROWN)
CHANNEL SELECTOR SHAFT.

OSCILLATOR ADJUSTMENT SCREWS
{ONE FOR EACH CHANNEL) -

) BEFORE ADJUSTING THE OSCILLATOR
SCREWS,SET THE FINE TUNING CONTROL

BETWEEN THE TWO STOPS AND ADJUST
HIGHEST CHANNELS FIRST.

1.F. CHANNEL ("U" MODELS)
OCCURS BETWEEN
CHANNEL 2 and CHANNEL 13

NQTE: ITEMS DOTTED IN_USED ON "U* MODELS ONLY

Fig. 1. Tube and Trimmer Layout, Bandswitch Tuner.

OSCILLATOR ADJUSTMENTS

GOLD VIDEO GUARD TUNER
SUPER TARGET TUNER
SUPER BANDSWITCH TUNER

Each channel can be individually adjusted with
the fine tuning knob at the front of the receiver.
The tuning mechanism does not have a stop and
several turns of the tuning knob is pemmissible, in
either direction, to obtain proper adjustment.

FOCUS

A screwdriver type focus adjustment is provided
in all chassis except 16K26 and 16K27.

In the 16K27 chassis, the focus control is part of
the picture tube socket. Adjustment is made by
rotating the outer rim of the socket.

In the 16K26 chassis a 3 position tap is used.

WIDTH AND HORIZONTAL
LINEARITY ADJUSTMENTS

Adjustment in most models is made by sliding the
metal width sleeve along the neck of the picture
tube until proper width and linearity is obtained.

In the 16K26 and 16K27 chassis the sleeve, which
is installed with the slot facing the picture tube
anode button, is used to control linearity and a
screwdriver adjustment at the rear of the chassis
is used to adjust width. The initial adjustment is
made by turning the width control to its maximum
counterclockwise position then sliding the sleeve
to optimize linearity. The width control is then
advanced to obtain correct width.

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.
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ZENITH Chassis of 16K- Series, Service Adjustments, Continued

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 tum. 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 be made for best overall
performance.

CORRECTOR MAGNET
ADJUSTMENT

Two corrector magnets are used in all 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.

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.

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.

PEAK PICTURE CONTROL
ALL 23" MODELS

This is a front panel control. 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.

ADJACENT CHANNEL
REJECT SWITCH 16K28 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
16 K28 CHASSIS

1. Connect the negative lead of a variable bias
supply (0-6V) to the grid (Pin 7) of the 6]JT8 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 ina TV signal and adjust the
G2 control for 450 volts on grid 2 (pin 10)
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ZENITH Chassis of 16K- Series, Alignment Information

o. ALIGNMENT

TO RECEIVER ANTENNA TERMINALS

MATCHING TRANSFORMER

S0 OHMS UNBALANCED TO 300 OHMS BALANCED
SWEEP GENERATOR
OUTPUT CABLE

HOOKED END
FOR CONNECTING
TO VARIOUS GRIDS

L]
470 MMFDq% CARBON
CERAMIC RESISTOR
CAPACITOR \

GROUND DIRECTLY
TO CHASSIS. DO NOT
USE LEADS.

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’’
whi ch 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
(EXCEPT 16K20,16K26 CHASSIS)

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 23” models 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 Mc 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

Fig. 5 4th IF Response

peak at 45.75 Mc. If the correct response cannot be
obtained, check the position of the cores to see
that they are not butted but are entering their re-
specti ve windings from the opposite ends of the coils.

5. Connect the sweep generator to terminal ‘“A”’
(converter grid, Fig. 1,13,0r 14 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
the 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 22 (68 in the 16K27 chassis) and 1500 ohm
resistors in the cathode of the first IF, This pro-
vides an additional ‘‘blow up’’ of the 47.25 Mc
traps (Fig. 7). In the 16K28 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
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ZENITH Chassis of 16K- Series, Alignment Information, Continued

Fig. 6 Expanded View of Traps

be in the “‘in’’ position. Adjust the 47.25 Mc traps
(the 16K27 chassis has one 47.25 Mc trap) for min-
imum marker amplitude.

7. Disconnect the jumper between ‘“‘E’’ and the
22 and 1500 ohm cathode resistors. Connect this

Fig. 7 Further Expansion of Fig. 6 for Detail
View of the 39.75 and 47.25 Mc Traps.

jumper between ‘‘E’’ and chassis. In the 16K28
chassis switch the adjacent channel reject switch
to the ‘‘out’ position. Adjust sweep generator for
3 volts peak to peak output. Alternately adjust the
2nd, 3rd, 1st IF and the converter plate coil until
an overall response similar to Fig. 8 (Fig. 9 for the
16K27 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.

Fig. 8 Overall IF Response

Fig. 9 Overall IF Response
16K27 Chussispo

IF ALIGNMENT
16K20 AND 16K26 CHASSIS

Refer to the appropriate schematic diagram, tube
and trimmer layout for reference test points.

1. Slowly turn the channel selector until the tuner
rotor is made to rest between two channels. This
will prevent an erroneous response.

2. Connect an oscilloscope through a 10,000 ohm
isolation resistor to terminal ¢‘C’’ (detector). Connect
the ground lead to chassis.

3. Feed the sweep generator through the special
terminating network as shown in Fig. 4 to point “G”
(Pin 1 of the 3rd IF). Adjust generator to obtain
a response similar to Fig. 12. Do not exceed the
3 volt peak to peak detector output during any of
the following adjustments.

4. Set the marker generztor to 45.75 Mc and alter-
nately adjust the top and bottom cores of the 4th
IF for maximum gain and symmetry with the 45.75 Mc
and the 42.75 Mc markers positioned as shown in
Fig. 10. If the correct response cannot be obtained,
check the position of the cores to see that they are
not butted but are entering their respective wind-
ings from the opposite ends of the coils.

Fig. 10 4th JF Response
16K20,16K26 Chassis
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Fig. 11 Expanded View of the 47.25 Mc Trap,
16K20, 16K26 Chassis

5. Connect the sweep generator to terminal ‘‘A’’
(converter grid, Fig. 1, or 13 depending on tuner).
Connect terminal ‘‘F” to chassis and connect a
jumper between terminal ‘‘E’’ and the junction of
the 68 and 1500 ohm resistors in the cathode of the
first IF. This provides a ‘“‘Blow Up’’ of the 47.25 Mc
trap (Fig. 11). Adjust the 47.25 Mc trap for minimum
marker amplitude.

Fig. 12 Overall IF Response
16K20,16K26 Chassis

6. Disconnect the jumper between ‘‘E’’ and the 68
and 1500 ohm cathode resistors. Con nect this jumper
between ‘“E’’ and chassis. Adjust sweep generator
for 3 volts peak to peak output. Alternately adjust
the 2nd, 3rd, lst IF and the converter plate coil
until an overall response similar to Fig. 12 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. Remove jumpers after align-
ment.

ZENITH Chassis 16K26 Diagram
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ZENITH e — === - Chassis 16K26 Diagram

VSA {00k
vs v26px8 Al 10 s00m0 ren emo
6BZ6 VIDEOAMP wi, | 28 s34

3RD tF Ta D el ! o-620v
—

__________ ] TO HY. 185 K.V,
c23
oer g | "'é_‘ L2 L3l ) vie
_JI c22 10
39 uur
r3 e 1o 5 19CQP4
o 10 o 15540k m
) i sor | PIX FOCUS{TAPS
! _.2‘7,(‘ ! c!g:““;lx ] o
cis b b ]!
] 0 ) Friler
0% .84 | X7
210% HOK
N ﬂ" 3w 210% [ = 800ST
o " ks L4
047 B2K
Ll 2T e £10% 730,
Tows  210% l ) 0 )xz'ggx
R4 A R ® °
w o g e s W o o TE | s —
war 1083 im0y Siion 0% ™o TR
tio% 3w ( )\. v
o 1
= 4270V
RS
39
MEG £ 10%
6Hs8 VIOA /2 6FM7 v
220K,
AGC B o X[ /2 6FM7 VERT OUT. e ah
SYNC.CUP. F5o% 4 s VERT 0SC. ' - i !
4 4} | 1
c42” |
el I 08 X |
.01 oM T8 ! q
82K S | 560 3 |
By 0% St |
110% e | | G 118
s I Ffcons |
| 860 g i
. v
lazorg o "o g ] [
£10% RiB Jom T [T} T
’ ca3 Camocooao -
st ol % snd  |oosT maibverr
. ' r .
s Wit ri0% B 12K LIN.
FRINGE 68K PO
LoCK p— e N
s Ca4A
-t 100
, o6 RIS 5208 82K sov
Y 7] $1200 . 20n
o 0% 0%
400V w
4
+620V
1/2 6GH8 OR 6KD8 4 532 viz
”x GGVS ALL YOLTASED MEASURED FRM LrPASSIS TO IRTS INDICATED.
"oRlz osc :2\4.‘7'\ ALL ¥ALTAGES RE D.C. UWLESS OTWERWISE SPECIFIED,
. a D'sc" leZ wTPUT VI3 BLL D.C, YOLTAGES TO 8€ MEASURED wiTh & vACUUM TUBE YOLTMETER
5858 . |K3 NAYING i1 MEGOWM (NPUT ®ESISTANCE.
‘;“' 1] ALL YOUTAGE WEASUREMENTS TO BE MADE WiTH MO SIGMAL PRESCwT,
T10% WORMAL SETTING OF CONTROLS $WD CHENNEL SELECTOR SET TD
cSt — CHANREL 2 UNLESS OTHERWINE SPECIFIED,
i _”:f-—- H.V. RECT. ALL CONDENSER VALUES 1m MICROFARADS URLESS OTHERWISE SPECIFIED
a70 3 ALL COMDENSER CAPACITY TOLTWANCE 2201 UWLESS OTHERWISE
L4 sv | GH® 0 SPECIFICD.
0% ST +10% 65KV ALL RES(STORS ARC 5208 TOLERANCE. CARWON, 1/2 WaTT UNLESS
100n T10 22K R OTMERWISE SPECIFIED,
SO% | 6BOK /5.90 - " TR ) HESISTANCE MCASUREMTATS SKOMR WHTH COIL DISCONRECTED Fow
s 210% = 20 1 (TROL SLEEVE 1 COIL RESISTANCES WOT GIYER ARE UNDER ORE OWM.
z o= N lc, ' | CATWOOE RAY TUBE 28D ANDOE YOLTAGE 10 8f W{ASUAED wilk
;|O'L n c59 1 FLECTROSTATIC OR 200 MIN. OMM PEX YOLT NIGN YOLTAGE WMETE®,
s8x ! P ko F 1 Wen ! ARROWS O POTEMTIOMETERS (MDICATE CLOCKNISE ROTATi0m.
56 NEG - ,_Eﬂ_'l_g uu{ V|4 | ! ALIGAMERT POINTS
|10 HOR:Z
0% cs52 — Gl I 6AY3 I perl | CIRCLED LETTERS IWDICATE ALIGNMERT 4RD TEST POIRTY
O L +0ar az6 wIDTH 4 DAMPER T Jpons Enassis —g—
- R30 =
3K ? i . ]“ =
2 | — PICTURE TUBE SECONO AMODE VOLTAGE TO BE
€56 B +e20v T WEASURED WITH ELECTROSTATIC XILOVOLTMETER
1t az7 WITH BRIGHTNESS AND CONTRAST CONTROLS FULL
* 033 e c|se L9 e COUNTER-CLOCKWISE
0% -5
+ 270V i}w Teion 8o CX = CAPACITOR VALUE SELECTED FOR MINIMNI YOKE RINGING,
OAT+10% VARIES WITHIN & RANGE OF 47 mmf TO 72 mmf (3 K,¥.,
- £10%}. WHEN NECESSARY, REPLACE WITH EXACT YALUE
FOUND 1w YORE.

Schematic Diagram, Tube and Trimmer Layout and Signa! Path Chart 16K26 Chassis.

177




*s15504D SDEZNIL PU DEZNIL ‘ETN9L Woibp1Q dlpwayds

(L21 3ded uo

9soyj} se awes a9y} aJe sajou ajqeorddy)

OiA 1 %013
. s+ %051 ASSTT
T ; W .
n\h«i‘l
eIom s amiwe ,.:H
4 Ju_n. wmu‘- - WA g W W
vzt bt} e L) -
CL) "y l__l o Lo = 4 o8
%013 205 100°x L 228
o ) om N2y LELYLS S i | an] 1F Sl
|, Too* 10 I o1e Esww
P + _ €00 == §63 o2 ™
& Y3 Vs "2 —d u sy
NG T T 58 ;.
P ......:.n_ I AR2 SR e o0 $001 rivhd % Y 7
81271 5 =7.3 ] e 9 16
ina U Lo T o
wy . oa..m__ nogt n_- 052 SIA ﬁ
. 2 "% A5t T "
hummxﬁ _> H %036 “aimn mu“.# W
4
. 2 . N0 WIm
£IA 1NdLN0" ZI4OH HOSI 8 9SO°ZINOH | TOHANOD ‘ZIMOH e
mwNO”w BHI9 2, 8HO9 2/1 HOIHM womwn.w,.._mzw_
! alIA 2 VIIA 1439%3 p14 108INOD
3NNTOA NO HOLIMS
254018
A059 +
*p s
924
- AS92+ AS9Z+ §92+ w EY
0§ %0is
oin - AQOY Ll
o 2015 22 e . a w001 ¢
ver ol k4] 1 %015 o iy & P “w R e
- ET) v 2081 'Y wlew | wos * Lo o s
i LR\ 5062191 1300M u06¢ [} %001
vz 2015 %013 » s 200 &
08§ PE1A # oz JmE|
G3) 1307 Bomus oz 2y ]Sl
———r_ 2052 "ol . PYT ks 3
1 2 §t00* g wg | 1)
" 0T L
_ Ml o o o v o
153 T Zow wF  uow & i
[T 1Y ot
. W 09§ ! 10
i i 18m
“ \ TS 4NN 06 01
[ J9v e F-—=-—-- ‘¥IS10 ANNOS °* H3IL1IWIT ANNOS
W A2 INAS | sssm0 om0, s 9N8g 8N99 ¢ /1
1 it | i
A0G9+ 0 anw _rxluw_lxmlozh»:uol»__ ] LA mw>
[{3)
*%01%
w081
m 72
o &
AS92 - AS92 + AS9Z+ ©
00, Pl 'Y L1 S ._.m_u. 3
02 ~ " . - -
500 o wsafou  a0wc |4 - Ky i b—® 10 8013 4, md 59 ookt e 09 2
2 13 s aoiz AOSE bl " "% url ety cost oost T o oor o
o 31 T 22 ose | B0 Sk | veo o & wT |82 [ —1
&5 !Ll_vll. % "2% 16E wOIF w0 S [
. X3 [s20 1 o001 WL afize aiF w 2z ;_:
oy » *01
64 ﬁLfoml. "o w36 -4 0s
7 iava M as_ rl—|- L o=
LZH 4091 - as ...e‘._h wm.. e | NE 13 ..
.! N Aot
- o . 9y | N %015
Xid F._ B Py : illom “ bn
pANVEZ | o ) =
Ll 199308 iy=ivg
) w—> 142 40 LW %
s
!
w$1
5" AW Oy w s o
LK 2 410N2 41 1S
SNSRI k& il ) S R Y €8i33//H39 £8133//H39
o J 7 eN99 21 A 33

VIA

178

HINNL NO

J9v oL
YINNL NO
+8 01

udun, w0
ANINO J1 00




VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

42unj yabio) sedng ‘snokon Jswwp ) puo aqn) ¢ | *B1g

KINO m._uooz 0, NO G3SN NI Q31100 SMALI ©3ION

SNUNL 30 HINON ANY 804
NOILY3HIO ¥3HLI3 N Q3LVI0Y 38 AVN
[/ ONINAL 3Nid ‘LIVHS SIHL ININUNS A8
' 30VA 33 SINGWLSNMOY BOLYTHISO TV

L4VHS ONINNL 3INI4

L4YHS ¥OLI3TIS TINNVHI

\5: 1Nd1N0 4') 4THA
\ .~ ANINISArQY- 31Vd ¥IXIN
2 o
\ ; \ __-(RROWE) ‘AC'9 Y3V
\
I - _—{RVI0) AsE! +8

LG ORI
4<z_zd,l

2 __-H3INAILLMISYN HOLYTIIDSO

" 355 NV 5 ¥ 30 NOLLVANISEO X4
B, INod 1531

ONYNIMOD 30VdS 804 STYNINEIL ONI g
20 EBEITIRELTIE 7T - WINMIYL OIS ¥3LHIANDY

CTRVEO NINDL

123 0) @ MO¥ILAND
¥, INI0d 1531
s

3 HCILOINNI QI Y3LHIANCD
,SNONNILNOD AHN NO 48 ™ JHMVIN QVY HIMIT AL N
H3IATIMY 31NOY OL STVNOIS |

——U3INNINL VT4 JH

Y3INNL SNONNILNGD |
HN NO ¥3LV3H ©

T ———(M0T734) 379

M (7300W,0,) ¥OVP L0GNI 4

I dIBLS TYNINELL

3QISNI WINMINL INIZMVHAIEN
QITIVLSNI 3V SdivLs JRA

Ajuo ONVAWOD 3¥dS .00%, NO
Q3SN YN INYIL 03002 NIINY

*1aun| piong o3pip Plog ‘inoko-] 1ewwia] puo agn) 4} *Big

95€ -§L1
96§ -4
@ P\J\\ {T3GON 7, ) YOVP LNdNI 31

¥5¢ -GL1
€ -5l
(FONVHO) YINNL
g SNONNILNOD 3HN NO +F OL

S7300M 0,
S¥3INNL
/ (NWOBE) ¥INNL
SNOANILNOD 4HN NO ¥3LV3H 01

—NGILS38I0 B3IALTT W) SHERL

=730 BTN IR TIIVI0E T8 ST 1IvRT
HINAL JHL NY HIWWIEL HOLYTTISO
H3LSYW ON Si JY3NL LIVHS SIHL ONINNNL
AR JOVN 3dV SINIKLSArQY HOLYT110S0 1W

L4VHS ONINRL 3NId
— YWGZ-02(038) 'A08Z 9L A0SZ +8

NOLLOINNOD LHOIT L0 ONV
——— (NMOHE) Y3LV3H TV A9

NOVLIAMNI DI¥O HILYIANDD JUNSVIN ANV
HIAITI3H AL NEHIIINY 4 | NOITY OL
STYNSIS 41 LIICNI QL 35N Q1a9 HILH3ANGD

v, INiod 1531

$3SSWg Onve
4'H 40 NOILYAY3S80 HO4 HISNIANDD
SS¥d-A8 NIFHIS HILHIANOCD

A, INIOd 1531
O~ 4INNIYL 0199 H3LYIANGD

A STITOND, aNv THA TI0H SIML NHHL
n Eh UL IR (] 340 41 LSAFQY NOLLISOd
261055 g
§-SZ1 N 9INNT IA0

HO4 HOLIMS +8 ONY
NOILIINNOD LNdNI 41 N¥ SV 035N

10164-§

03TWWLSNI 38V dINLS 4HN
N3HM ST300W B, ONY JHA NO ATNO Q35N

THIAIZO3Y AL NI ¥IIHAMNY 41 OL

¥601S-5

S1300W.A, B-GZ1 N) ¥3NNL JHIT
SNONNILNOD MO HOLIMS +8 ONY
NOILDINMOD LNdN| 41 NY SY 03N

3565 Q2SN NI 031100 $N3L1 TIION

$1SS4) 10MIWO0D J10M 3
v5895-5'7,895 -5
W.im J350 9N

ZENITH
Chassis 16K23, -Q, -QS

Service Material
(Continued)

ﬁ
I |

L4VHS
¥0L3373S 1INNVHD

xmz?_. SNONNIINOD
3HN 404+

‘/

SHINNL NO
SHILYIM 0L

Win ¥1ee0d
Sav 92 @ 0

@ Rﬁ._.",__n.z_ WHO 00S) 378YD YNNI LNV
TN STI00 .1, NO IQA
TI0H SHL 430NN K10934K0 on
1008 N 3N TS 25NN UAWMY

G <

100 ONS
5089
L)

e
"

W e 9
v A0IA
(131

41 0u€
.-:u\:s

i
14
¥

1439

< §
~

Y aptil
c=+—(v) ® $8133/2039
Ei4 ©
m,u

%
e
t4

179




‘
F——— = ———— wedder OTjBWAYOS ‘S®OZIMI9T ‘02391 sisseyD HILINAZ
UBNA LBONS |
| mmmnem BE
|
. a3 ava) .
| o o | MBSTY 8-L8 T L orc
LK), M89 ST H L-L8 . .. _ W UIe0D oMY g
| e et ! Tsto 'S $2 40 400 WM |
_ Wa/0)8 WM ISNS ANIRYIE
_ wim ] | ay| = %013
o s | Y3IdNVQ we| T o e Lo
L VI0ONDARHDI NO4_ WIM ONY 139005 | T T CAYY L st . s »? 2013
= = e e e e L I o | T T g b 10 Loox2
| a0 "IN /T e e xois T AWOSDOZHS
G [ — ot vluu- we's B 1300 404 NINOEE
. 3. %01 . -
SHOLVHOILNI Z-¥ puo LV | | i £ g v L@ it BT o E s ]
2 1t P
LINDAUID LNIWVAINDA e e I%¥) <59 “
_ {T0WINDD H101R = : X017 2013 -0
= u,:wm%\w! ¥ o %01 1o8e ]
wml sl oWl > e ey Rl
- %oz aavst R = = v
na A . " 4 ‘3 ¥ ‘e 001 \ B0 !
1334 AH 3 .R\ﬂ ﬁ.‘ DRI oy
o e 3. \ 1 : 0u1LN03
o e  f weT e i
LUINNDITY 4 1 NN OMNOWS - 4 CIA " 1Nd1N0 ZINOH ) . 04 LNQD “21H0H
snaio0 030 3 §399 '3 CHOSIOG ISOZINOH [ 8HOY 2/ 8OX9 ¢/
1IN0 ¥0191130 -3 2IA 8H99 2/1 8GN9 2/1 109 VIIA “
SiNd 1534 allA
R O05+ o
A0S+ AOGe+ )
-~
. L1 ADOY AS2 fﬂ_m :
r==== 041407 %013 w%u.," %015 0l Lo R 1 ojm X125 080D %018
I 3 " ol oes 02 \ 8 102" L
ok 7 =“.u_.‘_,“ oueo....-»h.“m 4 ....Q-Num b w22 auf w090 | oy 89:2 o1 ﬂw 8 T
w ] T saus| —3i %013 ._o.._..w.mu« ) e o oOO
F) Seitie g
L3 iz - o q uaow.w-ml _ () <
A - &y
013 - oH ]
w012 . dw“\) M_..uﬁum‘a “W 4 w00 H_ ,_l
T ) 1 Pt 1T 4 22y < noew| !
| m “. t P o8 U2t : “SA
| £ | ¢ o3 g 2 LeTS 1 o0
B | o R S PN S0 G X ] o
| w ! w: X | w0 aJ ~ois 1o u b Yo 110
| | F i - EE
| | w 262 .
| ot v " w A u 510 ONNOS 5 HILINIT ONNOS
[P ) i . . AL
AN0 1M3A JW49¢en e 80y vsov9 e e e 9NB9 BN99
8L 2n 128 - 71
tm% 2 VOIA 85H9/8N89 A 1 T LA 89A
S BA Lo onm
2045 I 22 L
w.v“. o .c.ow oT
AOS2Z + - AOGZ+ >
3
amﬁum .\.xw._w % ah_n %Sn T 015 O - _ﬂ. .
4 E
w03 51301 ﬂ - omvu.H voor B2 S U =
L wou 3
o s .|ﬂw_?|§.. 3 -y >0y
ot} HogH %015 *013 L7a1 PR n .M
%001 9'9, qllllll.. i RIS
L3
o s a _ .
,il h\sc ‘mbuhu WOHE “ M
» 2 =3+
Xid e W L ) derlod 2
87 = vor. N 12 | €2 | W
L mwn_vw_ T WO 25 & el | | 1 N2 | N g NPT T T T T - .
€2 L Al
AW 04— a <Mﬂ-r| Iﬂ N
“

ONS WILINT ANNOS QL e




VOLUME TV-21, MOST-OFTEN-NEEDED 1963 TELEVISION SERVICING INFORMATION

ZENITH Chassis 16K20, 16K20QS, Schematic Diagram, Continued
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Schematic Diagram $-56853 ‘300"’ Space Command Control Chassis.
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Chassis ''300" Diagram S-56853

ZENITH Chassis 16K27, -Q, -QT, -T
Schematic Diagram
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ZENITH Chassis 16K27, -Q, -QT, -T, Schematic Diagram, Continued
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ZENITH Schematic Diagrams of Chassis 4K21 and 4K22
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ZENITH Schematic Diagram of Chassis 7F20L
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ZENITH Schematic Diagram of Chassis 9H20LZ1
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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. | Admiral,Cont. | Emerson, Cont. | G.E. Continued

A3B 11 [ STF33T12 15 | T30Q4 19 | UP9511 7 | T1815 23 | sam215v0L 45
%?mgﬂ g 333%%3 1:1L STF33T29 15 | TU3004 191 P9513 7 | T1817.A 23 | M500X++ 37
16B3B,U 3| c330K31 11 | STP33T31 15 | T3011 19 | uP9513 7 | 181 23 | M501X++ 37
16H3B 3 | ¢33uK32 11 | STF33T41 15 | TU3011 19 | p9s21 7 | T1820,4 23 | Mg02X++ 37
16K3B 7 | €33UK33 11 | STF33T49 15 | T3012 19 | uP9s21 7 | U1820 23 | M503X++ 37
16L3B 7 | ¢330kl 11 | STF33X11 15| TU3012 19} pg523 7 | c-2000 23 | cambo2xvYy 29
16M3B 7 | c33uK;2 11 | STF33X12 15 | T3021 19 | uP9523 7 | c-2001,4 23 | cBM6O2XVY 29
16U43B 3 | Cc33UR,3 11 | STF33X13 15 | TU3021 19 | P9538 7 | c-2002,A 23 | cFMBO2XVY 29
16UB3B 3 | c33UK51 11 | STR33811 15 | T3022 19 upgsge 7 | pD-2002,4 23 | M6OBX++ 29
16UH3B 3 | €33UK52 11 | STR33812 15 | TU3022 19 | Pposi, 7 | B-2002,4 23 | R60BX++ 29
16UK3B 7 | c33u%53 11 | STR33813 15 | C3101 19 | up9sy8 7 | 1205874 23 | mbogx++ 29
16UL3B 7 | L33K11 11 | T33K10,E 11 | CU3101 19 1205888 23 | MbLyX++ 29
16UM3B 7 | L33K12 11 | T33K11 11 | €3102 19 | Dunont 120589¢C 23 | M61SX++ 29
21ah 19 | L33K13 11 | T33K12 11 | cu3102 19 | 800-B148 23 | 1205914 23 | Mb1bX++ 29
21H4 19 | L33K25 11 | T33K13 11 | €3103 19 | 800-B1,9 23 | 120592B 23 | M6L7X++ 29
21ch 19 } L33K39 11 | T33UK10 11 | CU3103 19 | 800-B150 23 | 1205934 23 | MABILX++ 29
21Fh 19 | L33L11 11 | T33UK11 11 | €311 19 | 800-B151 23 | 120650C 23 | MA8SX++ 29
216l 19 | L33112 11 | T330K12 11 | CcU3111 19 | 800-B158 23 | 120651C,D 23 | M720X++ 29
21X30 11 | L33L29 11 | T33UK13 11 | c3112 19 | 800-B159 23 | 120656C 23 | M721%X++ 29
21130 11 | 133131 11 | P93A11,U 3 | cU3112 19 | 800-B160 23 M730X++ 29
21M30 11 | L33L32 11 | P93A13,U 3] c3113 19 | 800-B161 23 | General M731XMD 29
21830 15 | L33L33 11 | P93A26,U 3 [ CU3113 19 | 1205914 23 Electric M731XWD 29
21730 15 | 133141 11 | P93A28,U 3| c3121 19 | 120592B 23 | LX 51 | M732X++ 29
21UAL 19 | L33Iy2 11 | P93A31,U 3| CU3l21 19 | 1205934 23 | LY IS | M733X++ 29
21084 19 | L33M1l 11 | P93a48,T 31 c3122 19 | 120650C 23 | mx 29 | M73hX++ 29
210ch 19 | L33M2 11 | P93B11,U 3 | cU3l22 19 | 120657A 23 | mxr 29 | R734X++ 29
21UFh 19 | L33M13 11 | P93B13,U 3| c3125 19 Qx 37 | M735X++ 30
210GY 19 | 1L33M29 11 | P93B16,U 3| cu3izs 19 | Emerson Radio | M200XGN 1 | M738X++ 30
21UK3 11 | L33M39 11 | P93B28 3| L3211 19 | 718004 23 | M200YBN L5 | M739X++ 30
21UL3 11 | L33UK1l 11 | P93B31,U 3| Lu32l1 19 | y1300A 23 | SAM2COXBN 51 | M742X++ 30
210M3 11 | L33uK12 11 | P93B48,UM 3 | L3212 19 | 71801 23 | M201xGN 51 | M7L43X++ 30
21X3U 15 | L33UK13 11 | P93K11,U 3| Lu3212 19 | T1802 23 | M201YBN 45 | M758X++ 30
C33Kl1l 11 | L33UK25 11 | P93UALl 3| L3213 19 | u1802 23 | M202%x++ 51 | M759X++ 30
C33K12 11 | L33UK39 11 | P93UA13 3| Lu32l3 19 | r1803 23 | PAM2C2YVY L5 | M760X++ 30
C33K13 11 | L33UL1l 11 | P93UAL6 3 | Sr3501 19 | 71803 23 | SAM202XVY 51 | M761X++ 30
C33K21 11 | L33UL12 11 | P93UA28 3 | SRU3501 19 | v1803 23 | M203x++ S1 | M762X++ 30
€33K22 11 | L33UL29 11 | P93UA3L 3| sRr3502 19 | T180L 23 | PAM203YVY L5 | R762X++ 30
C33K23 11 | L33UL31 11 | P93UAL8 3 | sru3502 19 | v18oy 23 | SAM203XVY 51 | M763X++ 30
©33k31 ' 11 | L330L32 11 | P93UBLL 3| SR3503 19 | T1805 23 | M2ogx++ 51 | M766X++ 30
C33K32 11 | L33UL33 11 | P93UB13 3 | SRU3503 19 | U1805 23 | M2oLY++ s | M767X++ 30
C33K33 11 | 133unil 11 | P93UB16 3| 83702 19 | R1806 23 | saM20LX++ 51 | M770X++ 30
c33k41 11 | L330L42 11 | P93uB28 3 | su3702 19 | T1806 23 | M205X++ S1 | M771X++ 30
C33K42 11 | L33UMLl 11 | P93UB31 3 | sM3811 19 | U1806 23 | M205Y++ Ls | M786X++ 30
C33K43 11 | L33uM12 11 | P93UB48 3| smu3811 19 | 71807 23 { saM2e5xvy 51 | M787X++ 30
C33K51 11 | L33U0M13 11 | P93UK11 3| sM3812 19 | v1807 23 | sBM205XBG 51 | M788X++ 30
C33K52 11 | L33UM29 11 | P9O8M 3 | sMu3Bi12 19 | T1808 23 | M206X++ S1 | M789X++ 30
C33K53 11 | L33UM39 11 | UP9O8M 3 | sM3831 19 | v1808 23 | SAMR06XGL S1
C33UK11 11 | STF33S11 15 | T3000 19 | smu383 19 | T18104 23 | M207X++ 51 | Montgomery
C33UK12 11 | STF33S12 15 | TU3000 19 | P9509 7 | U1810a 23 | SAM212YVY LS Ward .
€330K13 11 | STF33S13 15| T3001 19 | uP9509 7 | 718114 23 | saM213yvy 45 | eTMioBhA 165
C33UK21 11 | STF33T11 15 | TU3001 19 | P9511 7 | U18114 23 | sam2ajyer 45 | GTM1583A 165

(Index continued on page 192)
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Mont. Ward, +

GTM208)1A 165
GTM2583A 165
WG-3113A 58
WG-3123A 68
WwG-31434 58
WG-31534 58
WG-32134 58
WG-3273A 58
WG-34134 58
WG-34,234 58
WG-34li3a 58
534 58
wG-[113a 58
WG-41234 58
We-h1 34 S8
WG-41534 58
WG-4213A 58
WG-4273A4 68
WG-4li134 58
WG-4li234 58
WG-4hh3a S8
wG-Wly534 S8
Motorola, Incg.

19RT29++ 61
19T20++ 61
19T21++ 61
19T22++ 61

19738++ 73
19739++ 73
19T)0++ 73
Algr2h++ 61

A19T25++ 61
Y19T20++ 61
Y19T21++ 61
Y19T22++ 61

Y19T38++ 73
Y19T39++ 73
Y19TL O++ 73
23K76++ 61
23K82+ 61
23K83MP 61
23K8l + 61
23K87M,W 61
23K88w 61
23K90+ 61

23sF1bow+ 61
23SF17W-FM 61
23SF18W-FM 61
23T15BRA 62
23T15BRLA 62
23T27++ 73
23T28++ 73
A23K100++ 61
A23K101++ 61
A23K102++ 61
A23K103W,+ 61
Y23K76++ 61
Y23K82+ 61

Motorola,&nt.

MP 61
Y23K8& 61
Y23K87M,W 61
Y23K88W 61
Y2 3K90+ 61
Y23K91CW 61
Y23K95M 61
Y23K96CW 61
Y23K105W 61
Y23K106MD 61
Y23K107+ 61
Y23SF1oM+ 61
Y23SF16++ 61
Y23SF1l7W+ 61
Y23SF18W+ 61
Y23T16++ 62
Y23T16++ 62
Y23T27++ 73
Y23T28++ 73
27TK1OMA,+ 62
2TK11MA,+ 62
27K13+ 62
27K M, W 62
A27K13++ 62
A27KILM, W 62
Y2TK10++ 62
Y27K11++ 62
Y27K13++ 62
Y2TKU M, W 62
ADTS- 58u 61

++7S-58), 61
++TS-58LY 61
DTS-585,Y 73
PDTS- 585 Y 73
PFTS-585,Y 73
SDTS-585,Y 73
Olympic Radio
MA 78
MAU 78
MB 78
MBU 78
ME 78
MEU 78
3c701 78
3¢702 79
3¢703 78
3c805 78
3c806 78
3c812 78
3c813 78
3c81y 78
3c901 78
3902 78
3K718 78
3K719 78
3K720 78
3K721 78
3K 722 78
3K725 78
3K826 78
3K827 78
3K830 78
3K832 78
3K83L 78
3K835 78

INDE X Continued

Olympic, Cont.

3K836 78
37700 78
37800 78
37900 78
7c809 78
7¢810 78
Packard-Bell

23DC1L [
23DC1S 86
23DC16 86
23DD9 86
23pT2 86
98p16,C 86
Philco Corp.

L Line 89

13G620,C 89
13G20U 89

13J42,U 89
13943,U 89
13345,0 89
13N50 89
13N50A 89
13N500 89
13N51,0 89
13852 89
13N53,U 89

L2600CBU 89
L2602++ 89
L26 Oly ++ 89
L3219BU 89
L3221++ 89
L3225++ 89
L3232++ 89

L32I13BE 89
L3324l ++ 89
L3740++ 89
L3804 BE 89
L38O4CBE 89

L3808++ 89
L3810++ 89

L3814RWH 89
LL 3L 0++ 89
L 3h1++ 89
L3l 3++ 89
LLB63++ 89
L4865CMR 89
LL866++ 89
LUB6T7++ 89
L4 868++ 89
LuB869++ 89
LY870++ 89
LL871MR 89
L4 871wA 89
LL872++ 89
LU 873++ 89
LUB87L++ 89
LL875++ 89
Lu876++ 89
LuB877++ 89
LY 879++ 89

RCA Victor

KCS-136YA
through
KCS-136YU
KCS-1[,0A
KC3-1,0B
KCS-1414a
KCS~141B
Kcs-141¢C
193aL82++
193AL 8l ++
193A4L87++
1934532++
193A539++
193A5L2MU
193A54h2MV
193A5L6++
193A5L9++
193B571M0
193B571MV
193B572++
193B574RS
193B576++
193B578++
193K0L 0++
233B59M
233B60+
233B61M
233B602++
233B605++
233B606++
233B607++
233B615++
233B616++
233B617++
233c6LM
233C65M
233C66M
233C67M
233C68M
233C71M
2330724
233C73M
233CT7LM
233C75R
233C76R
233C77M
233C79M
233c80M
233c81M
233c82M
233083M
233c84M
233c85M
233c86M
233¢87M
233C655++
233C656++
233C657++
233C66L++
233C675++
2330676++
233C686++
233C715++
233C716++
233C725++
233C726++

RCA, Continued
233C727++ 116
233C755RS
233C756RS
233C757RS
233C795++
233C7%6++
233c805++
233C806++ 115
233C825MvV 115
233c826Mv
233c828Mv
233C8shMv
233c866MV
233c870MV
233¢878Mv
233D95M

233D9%HM

233D97™

233D98M

233D955MV
233D956MV
233D965MV
233D966MV
233D974MV
233D986MV
233DX95M
233DX955+ 115
233DX956+ 115

Sylvania Eles,

19P0 133
19108 133
23L62 137
23163 137
23L66 137
23L67 137
23L70 137
23L71 137
23L72 137
23L73 137
23L7hL 137
23T60 137
23T61 137
23v6l 137
23Vé6S 137
23v68 137
23V69 137
S63-1,2 133
563-14,5,7 133
565-1, 137
565-3,4,7 137
Westinghouse
v-2435-1
through
v-24435-13 143
v-24,36-1 153
v-24436-2 153
v-2L436-7
through
v-2,436-11 153
v-2437-1
through

V-2 37-12 157
V-2l 38-1,2 165
H-P3000,U 165

Westinghouse+
H-P3001,U
H-P3002,0
H-P3169,U
H-P3179,U
H-P3180,U
H-P3181,U
H-P3185,U
H-P3190,0
H-P3363

H-P3370,U
H-P3371,U0
H-P3373,U
H-P3380

H-P3381,U 157
H-P3,20,U 143
H-P3421,0 143
H-P3423
H-P342h
H-P3L25
H-P3470
H-P3ﬁ71 W
H-P3L73 3
H-T3570,U 143
H-T3571,0
H-T3572,U
H-T3573,0
H-T3670

H-T3740,U
H-T3741,0
H-T3743,U 153
H-K3820,U 1,3
H-K- 3821[11&3
H-K3822,U 1&3
H-K3860,U 1
H-K3910,U0
H-K3911,U
H-K3912,U0
H-K3913,0
H-K3960,U
H-K3961,0

H-C5302

Zenith Radio

LK21 188
K22 188
TF20L 189
GH20LZ1 190
16K20 171
16K22,QS 171
16K23 171
171
171
171
171
171
300 184
T1980C,6 171
T1985¢,J 171

Zenlith, Cont.
T1990G6 171
K2000W 171
K2005C,F 171
K2015W,1 171
K2020J,1 171
T2025WA 171
T2026HA,RA 171
T2027MA 171
T2050++ 171
T2052M,+ 171
T2070++ 171
T2072HA MR 171
T2073MA 171
T207SLANA 172
T2077H,R 172
T2079M 172
T2080E,+ 172
K2100G6,L 171
K2106B,L 171
K2109F,J 171
K2110L 171
K2123L 171
K2127L,+ 171
K2211J 171
K2213L 17
K2214F,J 171
K2228L,+ 171
K2231L 171
K2705R,Y 171
T2706++ 172
K2707L,Y 171
K2717E,+ 171
K2735+ 171
K2736E,+ 171
K2737E,+ 171
K2738E,+ 171
K2739E,+ 171
171
171
171
171
171
171
171

K2756L, +
MK278l+

RK2 78+

MK2786+

MK2787M,R
MK2789M,R 171
T3025WA 172
T3026HA,RA172
T3027MA 172
T307LLA,WA 172
T3075LA,WA 172
T3077H,R 172
T3079M 172
T3080E,+ 172
K3308R,Y 171
K3310E,+ 171
K3311R,+ 171
171
171
171
171
171
171
171
171
17

MK3388H 171

This manual is made up of factory prepared service material.
selections were made to conform with the objectives of this manual.

Editorial changes and
Our sincere thanks

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

, Chief Editor of the Engineering Staff, Supreme Publications.
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