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ADJ...cveenns Adjust (adjustment)
AF..ovieiininne Audio-frequency amplifier
(driver)

Automatic color control

.Automatic Fine Tuner

...Automatic gain control

. Automatic noise inverter

.Audio output tube

.Balance

.Blanker (tube, stage)

.Blue

.Bottom

Bandpass amplifier
1BPA- first bandpass
amplifier

.... Burst amplifier tube

..Burst-phase transformer

..BrY amplifier

.Centering (control)

.Chroma

.Color killer

.Color killer detector

...Color oscillator (3.58-MHz
oscillator)

Control

.Converter (mixer-oscillator)

Cathode-ray tube
(picture tube)

Detector

.Demodulator

.Damper (tube, stage)

.FM detector

.Focus rectifier

...Frequency

...Green

...G-Y amplifier

...Horizontal frequency
control tube or stage

Horizontal discharge (tube)

Horizontal efficiency control

...Horizontal oscillator

Horizontal

...Horizontal centering

Horizontal output tube

...Horizontal stabilizer

adjustment

[\ /Brsmarocend High voltage

HVR..... ..High-voltage rectifier
HV REG.......High-voltage regulator
[ ..Integrated circuit
LIN. ..Linearity
LVR.........eet Low-voltage rectifier
NORM/SVC...Normal-service switch
[N | e Noise inverter

(or noise gate)

(OSCRom— Oscillator
..Output
Picture (video) if stage
3PIF - third picture

REAC.......... Reactance tube
(AFPC control tube)

RF..ccvvininnns rf amplifier
..R-Y amplifier
..Sound
..Sub-carrier amplifier
..Sensitivity
Sound-if amplifier

(4.5 MHz)
..Separator/ Amplifier tube

..Video amplifier
(Y or monochrome
section)
Y DMD......... Y demodulator
\ (o) [nArremsees Video output tube
(Y or monochrome
section)
.+++.Z demodulator
..Phase
Phase detector




The purpose of this handbook is to
provide the service technician with
one convenient source of field-
service information for color-TV
receivers made by 15 manufacturers
during the model years 1967-1968.
The book contains step-by-step
procedures for routine service and
set-up adjustments that can be per-
formed in the customer’s home. It
is assumed that the user has a
basic understanding of the principles
of color television receivers and

is familiar with troubleshooting
and alignment techniques.

Although the service information
contained in the book is based on
the individual manufacturer’s
service notes, the book is not
intended to replace the service
notes. The procedures given in the
book are only intended for field
servicing. If any of these pro-
cedures do not provide the desired
results, consult the set manu-
facturer’s service notes for addi-
tional information such as align-

ment and shop procedures.

RCA alsohas other valuable Color-
TV service publications available
to the service technician. These
publications include: the RCA
COLOR-TV TROUBLESHOOTING
PICT-O-GUIDE, the RCA FIELD-
SERVICE GUIDE for RCA Color-
TV Receivers Vols. 1 and 2, and
the RCA COLOR-TV SERVICE
HANDBOOK, Vol.1l. For information
concerning the price and availability
of these publications please contact
your local RCA distributor, or
Commercial Engineering, RCA Elec-
tronic Components, 415 South 5th
Street. Harrison, New Jersey 07029.

RCA acknowledges the cooperation
and expresses appreciation to the
manufacturers whose service notes
provided the sources of information
for this handbook.

We regret that it was impossible to
include the information on all
color-TV manufacturers.



The RCA Color-TV Service Handbook
is composed of 12 sections each
dealing with a specific aspect of ser-
vicing. These sections are: CHASSIS
LAYOUT, PURITY, CONVERGENCE,
BLACK-AND-WHITE SETUP, AFPC,
AGC,HORIZONTAL HOLD, COLOR
KILLER, PINCUSHION and MISCEL-~
LANEOUS. In addition, there are sec-
tions on TEST EQUIPMENT and on
RECEIVING TUBES FOR COLOR TV.

Color-TV receivers are listed in

the CHASSIS INDEX either by model
number or chassis number. The
CHASSIS INDEX is arranged alpha-
betically by manufacturers with
color-TV receivers listed numerical-
ly-alphabetically under the manufac-
turers’ names. The chassis view
and the procedures used for a par-
ticular receiver model are listed by
letter in the adjacent columns. For
example, the letter B under the CON-
VERGENCE heading refers to Proce-
dure B in the CONVERGENCE sec-
tion. Each heading in the index is a
separate section of the book.

CHASSIS LAYOUT - Chassis views
keyed by capital letters show tube
and solid-state component locations
and other major components such as
the location of the burst-phase trans-
former. Rear-panel controls are
also given as well as fuse informa-
tion. The receiving-tube comple-
ment of the tuner is also given.
More than one tube may be listed
for a specific socket; however,

the tube types may not be directly
interchangeable. Replace the tube
with a type having the same number
as the original or use a superseding
type or substitute recommended by
the manufacturer.

PURITY - Step-by-step procedures
for obtaining overall purity are given.

CONVERGENCE - Specific dynamic-
convergence adjustments-are given
for each chassis. The adjustments
are keyed to a series of drawings
which show the convergence board for
the chassis and the effect of each
control on the convergence pattern.

How To Use This Handbook



Static-convergence adjustments are
the same for all sets; therefore,
one static-convergence procedure
is given at the beginning of the
section.

CONVERGENCE BOARD — The con-
vergence board is keyed in the index
with a number, such as CB-10. This
number identifies the convergence
board in the series of drawings re-
lating to the convergence procedure.

BLACK-AND-WHITE SETUP — Pro-
cedures for performing the black-and-
white setup adjustments are given in
this section. At the beginning of
this section, there is a general pro-
cedure which applies to most sets
for correcting ‘‘incorrect high-
lights’’ that cannot be corrected
during the normal black-and-white
setup adjustment.

AFPC - The AFPC section contains
various procedures for adjusting
AFPC in the field. The locations
of the transformers and coils, etc.,
which are adjusted during the AFPC
procedure are shown on the chassis
drawings in the CHASSIS-LAYOUT
section.

The AGC, HORIZONTAL-HOLD,
COLOR-KILLER, and PINCUSHION
sections of the book contain specific
adjustment procedures from the
manufacturers’ service notes. All
controls and test points referred to
in this section are also shown on
the chassis views in the CHASSIS -
LAYOUT section.

MISCELLANEQOUS — Any adjustments
which are peculiar to a chassis of

a specific manufacturer are given
inthis section.
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CMC-24 R JA|F 8 Cl|AJA| E |A|E L
-26 S1A|F 8 Cl{AJA| G JA|E -
-27 S Al F 8 Cl |[AJA G |A|E -
-28 S|TA|F 8 Cl|AJA| G |A|E -
-29 S1A|F 8 Cl|AJA|] G |A|E -
EMERSON
120814A AK|IB| A 1 C2|AJA}] - |- |E -
120822A AKIB| A 1 C2|{AJA| - |- }E -
120835A AK|l B A 1 C2 |AJA - |-1E -
120844A AK]B| A 1 C2 |[AJA | - E
120858A AK| B| A 1 C2 {A]A E
1208588 AKIB| A 1 C2 [A]A E
120859A AKIB| A 1 C2 {AjA ]| - E
1208598 AKIB| A 1 C2 [A}A - |E -
120871A AK]B| A 1 c2 |AjJAl - - |E -
1208838 AllBl| A 1 C2 |[AJA| - E -
120884A AllB| A 1 c2 |AJA| - |- |E
1208848 AllB| A 1 cC2 [AJA| - |- | E -
1208908 AJ|B| A 1 c2 |AJA} - |- |E
120893A AK]BI| A 1 c2 |AjA| - |- |E -
120893B AKIB| A 1 C2 ([A}A - |E -
120893C AK| B[ A 1 C2 [A]A - | E
120896 A AllB| A 1 C2 |A]A - | E
GENERAL ELECTRIC
cB AU B | A 70r28| M |BJA H F
HB AV refer to Dynumiﬂ s [D}-) 3 |-~ -
HC AV Convergence s |p-| J - -
Procedure Q -
KC AW|[IB | A 29 MICJA| K |[-]|G H
KD AWIB | A 29 MJ|CJA] K|[-]|G H
HOF FMAN
FP-5004 AF LA | A 4 D AlA E |A|F L
-50048 AF A | A 4 D AJA E|A|F L
IP-5001 AFJA | A 4 D |AJA] E |A|F L
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528.62256
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528.62652 AM LA | A 21 L |[AJA| - |D -
.62653 AM A | A 21 L ([AJA} - |D -

529.62256 AL A | A 1 K |[AJAlE |D]A L
.62257 AL A | A 1 K ([AJA| E {D|A L
.62258 AL JA | A 1 K {AJA|E [D}|A L
.62262 AL A | A 7 K |AJA|E (D |A L
.62330 AL JA | A 1 K |AJA| E |D}A L
.62552 AM LA | A 21 L |[AQA|l - |D|-
.62553 AM A | A 21 L {AJA} - |D|- -
.62554 AM |A | A 21 L |AJA|l - |D|- 0
.62555 AM A [ A 21 L {AQA}l - [D |- -
.62561 AM |A | A 21 L [AJA| - |D]- -
62562 AM 1A | A 21 L |AJA}l - |D |-
.62563 AM |A| A 21 L (AJAl - |D
.62642 AM A | A 21 L |{AJA| - |D -
.62643 AM |A | A 21 L |[AJA|l - [D]-
.62644 AM A | A 21 L |AJA|l -~ |D |- -
.62645 AM A | A 21 L ([AjJA| - {D|-
.62651 AM |A | A 21 L |AJA D |- -
.62652 AM |A | A 21 L |AJA|l - |[D]-
.62653 AM JA | A 21 L |[AJA|[ - [D]|- -

562.10200 AN |E | B 22 C3|AJAl T |D]L -
.10201 AN |E | B 22 C3|(A]jA] T |D|L -
.10210 AN |E | B 22 C3|AJA| T |D]|L -
.10220 AO JA | B 23 C3|aAjJA| - |D|M -
.10221 AO A | B 23 C3|{AJA| - |D|M -
.10222 AO |A| B 23 C3|AJA| - [D|M -
.10410 AO A | B 23 C3|AJA|l - |DIM
.10411 AO A [ B 23 C3|AJA| - |D|M

564.10200 AP 1A | G 19 c4|AjA| - |D|E -

SYLVANIA

DO1-1 Z |A| A 7 P|lAJA| X |A]- L

-2 Z JA] A 7 PlAJA| X | A L
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ZENITH
20X1C36
20X1C38
20Y1C37
20Y1c38
20v1c48
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20Z1C37
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25MC46
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25NC38
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VHF TUNER UHF TUNER
1 TRANSISTOR
O 6CGBA
CONV
O 6HAS
RF
®TPs5-i
A 6HZ6 6GHBA
FMD BPA
A
e O 5
{TOP) ™ gBkan 6JHE €805 6GF7 &LMB CKD
HV REG IPIF 40 VOB VOT || gret __|BRsT ¢
(80T) oK XFMR
TP5-60
_—COXFMR
6GM6
PIF 6EWE 6GH!
vz zel SIF ﬁg%s ®TP4-| Ocoennc
66U7
FR e c-ramkr ST
6FQ7
3 O O HOBHAFC|| 66U7 O O PWR
6DW4B 6JES 6EJ7 6HBE || TRa-2e RV BBYNT/ ol LLL
R YA YOT || WsTaBO, 8 DMD
7
14
COLOR
KINE BLU  GRN SYNC
BIAS DRIVE  DRIVE apJ
HOR CENT
o) —BLul
NORM I-GRN P SCREEN
OFocus sve L RED |
o) o) o) o) o) o o o
L I { | ! . ! .
T T T T T i T
HOR  HV AGC  COLOR VERT VERT VERT cKT
EFF  ADJ KILLER LIN SIZE  CENT BRK
A ALTERNATE, 6826 No. 22 HEATER FUSE WIRE UNDER CHASSIS
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REMOTE CONTROL

VHF TUNER VHF TUNER UHF TUNER
Y
66Xx7 6LUB TRANSISTOR
O CONV O CONV
O 6HOS 6HAS
RF RF
6C03 OR
€0 6C63
voavo*r [“:] XFMR ompP
Hi
ls;ws LVR O coacxo
HOR
REG" | |18 z6ea | o
6GM6 1 ACC DET =
PI 6JwWB .
Ozer v OO
HAFC O 6JM6 6JME
64C6 A BRST ”0;“;07
3PIF 6LEB
L = xrwr  siee | [T3ATZ
™M FMD8 RO HODET O. O
450ET O OTP4-51 | Yo E
PWR viD YO
[ 6BNII BRST
XFMR DET YA 8 SIF 6HSB NI
| SYNC 8 AGC * 3
7
HOR CENT
BACKGROUND CONTROLS \
VERT 0
CKT LIN HOR BLU GRN RED
BRK AGC HOLD O o ©
| | ! i ] Focus
1 [ T i
o O O O (o] o o o o o] O—1PIND
| ] ] | | |
T T T T T
VERT COLOR HV SHADING VERT PIN
SIZE KILLER ADJ  CONTROL CENT GAIN
DR
A ALTERNATE, 6AD10 's‘é‘sggz
W ALTERNATE, 6AF9 CONTROL

@ ALTERNATE, 2Av2

@ ALTERNATE, 1-6XD6 OR 1~ 6KN6

No

22 HEATER FUSE WIRE UNDER CHASSIS



LPIN @

VHF TUNER UHF TUNER
6LU8 TRANSISTOR
O | cow
O 6HAS
RF
co 6CG3
sLuB D [] 6X9 XFMR OMP
vo & vm
6JHE 182 BPA O
IPIF LVR
HOR 6GHBA
coacK
Dscm
6GM6 REG CJacc oET 6K06 OR
2PIF 6JwB 6KNG
HO HOT
HAFC
6JC6 BRST O
3PIF XFMR 6LEB
6ADIO %]DET CLR DMOD
FMpaao MLl
4.50ET O 6AF9 T O
BWh vID O YoT 3872 OR
XFMR DDET 6BNII 6HSB NI BRST 38s2
YABSF  sync s aGC
yal
/
HOR CENT
BACKGROUND CONTROLS
VERT BLU GRN RED
CKT LIN - yor o o o
BRK AGC 1 HOLD BOCUS
L ] l
I T ! |
(o] O O O (o] (o] [e] (o] [e] O
| ] 1 | ]
T T T T T
VERT COLOR HV VERT  PIN
SIZE KILLER  ADJ CENT  GAIN

22

HEATER FUSE WIRE UNDER CHASSIS.
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VHF TUNER

O
@)

UHF TUNER
6LJU8 TRANSISTOR
CONV
6HAS
RF

6GHBA 6JHE
#220| O [0 i
co
56w soM6 LVRZBAZOR 3AT2
6X9 2PIF
18 28PA 90 2AV2 FR :[ HVR
6
6JC6 FMD 8 A0 O
BRST 3PIF
XFMR 6EW6 HVREG | CJFOCUS
DET (] SIF
6LES s 6JWB JHOR CENT
DMD TRa-L HO
vID ONT HOT 6C63
GAF9 Moer (:)
PWR BRST & EEnE DH¢ DET
XFMR 2YA Ao 6HSB NI 6KN6 A DMP
SYNC 8 AGC OR 6KD6
BACKGROUND
CONTROLS HOR ]
CENT
BLU GRN RED
(o} (o} (o} COLOR
(o} KILLER
(o} o] (o} (o} ? (o} (o} (o} o]
| ] | | ] | | |
L A3 T T T T T 1
CKT l PIN VERT AGC VERT VERT HOR  MASTER
BRK AMPE @ B CENT LIN  SIZE HOLD SCREEN
CONTROL
A ALTERNATE TYPE, 6KG6

H SOME MODELS

No.22 HEATER FUSE WIRE UNDER CHASSIS



REMOTE CONTROL

VHF TUNER VHF TUNER UHF TUNER
66X7 6LJB TRANSISTOR
O CONV O CONV
6HQS 6HAS
O | = O o
€O 6CG3
ot [Opdl| L, e
6JHE HB.
\PIF O LVRR O coack O
HO!
SCAN 6X9
6GM6 REG 1828PA [ JACCOET
2PIF 6JWB 6KD6
HO HOT
HAFC D O
6JC6 BRST
3PIF XFMR 6LEB 6BK4 @
6ADI0 CJ R HV REG
3| | Fmosa0 HeOET CLROMD
®TP4-5
4.5DET 6AF9
o - sl 24V2 FR
XFMR 3 der fi';"sw eHsa N1 | | BRST A
SYNC 8 AGC 3aT2 @
HVR
HOR CENT WV ADY
|
PEAKI
SWITCn BACKGRDUND CONTROLS
INSTANT J VERT HOR BLU GRN RED
PLAY SWITCH \CD MJEC LIN HOLD o o o drocus
! | |
o 00 0 o © o o o o
] | | | | | |
| I T T T T T
CKT VERT COLOR  PIN MASTER VERT PIN
BRK SIZE KILLER GAIN SCREEN CENT @
CONTROL HOR EFF @

A ALTERNATE,2BA2
M ALTERNATE,3BT2
@ ALTERNATE ,6EL4

@ sOME MODELS
No.26 HEATER FUSE WIRE UNDER CHASSIS
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VHF TUNER

OO

UHF TUNER
2553 TRANSISTOR
6Dsa
RF

6406 64C6 66HBA -~
IPIF O zpnrO VA-SVNC 6BK4B
saHoa 64C6 HY REG
.éNgloe SIF (6853 =
SYNC ¢-241 sowaBA | ..
6GF 7 OMP.
vO,voT GFO7O @ SWIyVEE 6HZ6 O
colL Ll 6KME
6JEGA A
HOT
64054 oc-724 O 3434
AQ, co 6GHBA HVR
6GHBA BRST o
O xri? [ Oco o XFMROBRST aave | ()
FR i
§¥3n (:)scusn gGHBA 56;2:(:) |2nc7(:>
X OMD Z OMD G-Y Yor (___—[
DRIVE SCREEN
ek VERT  ———A—— VIDEO A
BRK rr RED/GRN BLU pslnx HV ADJ  'RED GRN BLU
! 1 Lt 1
1 | | | | |
0O o © oo Ho o o oooo o ©
| : 1 | l L |
T L 1 LN 1 | T
COLOR KINE NORM/  HEIGHT  TOP & PIN FOCUS
KILLER BiAS sve soTPINE
a6c
(INNER)

AcTc20824
M NOT ON CTC 20

SOME MODELS
HOR CENT CONT

Ne.22 HEATER FUSE WIRE UNOER CHASSIS
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VHF TUNER

UHF TUNER
TRANSISTDR
O 6K28
CONV
O 60S4
RF
6JH6  6GMS
IPIF 2 PIF 6KAB 6FQ7
Rice [ f"YNC.AGC HD 6GFT
3 PIF 182YA ¢s22 VO,VDT
.
e i 68K4B
®TP50I HVIRES
IC-FMD AO co 6H26 O
6KEB XFMR XOMD | wa
Spa 6HZ6
i~ 5 (] zomo OMP
Q-AF CRT03 6GHBA 6GU7
128Y7A CO,REAC R-Y,B-Y
d 6JC6 oTa
PWR BRST
6GU7
XFMR o:x'o\ D G-Y 3434
BRST @TPTO3
XFMR BKR | 5av2 HVR
REAC COIL FR
o O o] m o] O O o0 O O O O 00 00
| l | { | I IL | % % } % l (- {
T
CKT AGC COLOR [ RED/GRN ] ] VERT l HEIGHT HV RED GRN BLU, PING
BRK KILLER | DRIVE | L un | SeREEn
NORM/SVC RED/GRN BLU, KINE Focus
v BIAS u
RIVE
° ;'opseor
N
A 6GHBA IN CTC-25,25X

B CTC-25X AUDIO-6EW6,6HZ6,6AQ5A

AFC CHASSIS ON CTC-21 NOT SHOWN

No 22 HEATER FUSE WIRE UNDER CHASSIS
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VHF TUNER UHF TUNER
4KEB TRANSISTOR
CONV
3JC6  SHZ6
2EG4 SGHBA SIF FMD
o O 1vA O
3J¢6
A O
T SGHBA |
el ) SGHBA BKR
G-Y,BPA — BRST
SGHBA BRST
e AGE XFMR
| 13A3a SYNC SGHBA
I | HVR €721 ¢K O
[ [ ]
I\ 7
24JE6A T I7KVE 10GF 7A osc
HOT HV REG VO,vOT STRENGTH@CO
= XFMRD
5GHBA TP502 Y \.‘O
5 "6 || gt 2 up e
1] coww 1IHM7 . pMD
YoT
TP503@® O SAQS
AO
MANUAL
DEGAUSSING
SWITCH \\B VIDEO
NORM/SVC PE AK
VERT HOR -
CONTRAST HOLD HOLD e
ORIVE {g:g\\
~
—~0™0 O
(o] (o]
(o]
P77 A
T T 7 7 T T T
VERT HEIGHT CKT AGC  COLOR BLU GRN RED
LIN BRK KILLER
SCREEN

7 AMP FUSE IN AC LINE

Chassis K




VHF TUNER UHF TUNER
e TRANSISTOR
O CONV
O 6054
RF
cTc-27x
— AFT
0O ASSEMBLY
() eoren ok /
YA,SYNC )
6KT6 64C6 AGC
VPIF 2PIF TP203
ez O
6GF7A 6GHBA G
VO VOT ero7O AGC,SYNC O HEEN EARER
SINE WAVE oMP
€GHBA GGHBA 1701
O[jcngo - BPAO 6KME
6GHBA @86 12HG7 8J§8AA
28PA . ° c724 BRST vor| "2 3A3
o R714 704 O XEMR MysGHBA HVR
co 24v2
XFMR O xFMRDng)M ® L FR
6AGQ5A paathyr AC C]:
oA 3
SCREEN DRIVE
KINE  VIDEO
RED GRN BLU' RED GRN BLU' BLU BIAS  PEAKING NORM/RAS/SVC
NV N/ /
O 00 \O \O \O E) O, /
m m
(I) (o] O O O O (? O O O
] ] AR A R R R S U
| ) / I A 1 H T
CKT BRK BRIGHTNESS  COLOR  AGC HV  HEIGHT FOCUS
LIMITER KILLER ADy
oeRe VERT PING
80T PIN ClL
A cTc-3

28

No.22 HEATER FUSE WIRE UNDER CHASSIS
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VHF TUNER UHF TUNER

6KZ8 TRANSISTOR
O | conv

o1k

6JC6
6LFB 3PIF O O €KAB FQ7 SINE 6GF7
L2 YA O 6GM6  6JHG AGC,SYNC Ko WAVE VvO,vOT
2PIF IPIF O COoIL
TP @ \
LRS! 6BKaB
HY REG
R 703 TPTOIA
Ofens/ O O eas
A 6KEB O 6HZ6  GHz6  |OMP
BPA,CK ZDMD X DMD
6HZ6 Tp-a® N . 3434
saQs5a| FMO R798" XPuR G-y BKRO suEea| YR
AO ! HOT
() reac
PWR / 6EWE O O BRSIT) coi O O
XFMR - SIF XFMR 6GHBA
Q 12BY7A  6JC6 co © eour | 2Av2
YAT BRST REAC R-Y,8-Y ge
KINE
DRIVE SCREEN
NORM/ BIAS
svc "RED GRN BLU I RED GRN BLU
CKT ' l I I l l : HV ERT
o O O Vi
BRK m o oo o0 ADJ HEIGHT
| | i
[e] (o] (o] o o o o o o
| | | ] ] ]
AGC COLOR TOP & VERT PIN® FOCUS
KILLER 80T LIN
PIN

A CTC-30, SOLID STATE AUDIO

No. 22 HEATER FUSE WIRE UNDER CHASSIS



r[L VHF TUNER UHF TUNER

6HB7 TRANSISTOR

QO | conv
O | we

6JHE 6EGME 6LMB
\PIF 2PIF SYNC YA G 124X74
won N
O O 6EJ7 O EaS TPEL | A O
3PIF O 6GF7
VO,VOT | |eBK4B
HY
6AUGA 6GHBA 6GH SIN C52\B REG
6 GHBA E
6aq5a SIF AGCSYNC COREAC () wave ©
A0 O REAC coiL ©
6GHBA BRST coIL 6FQ7 343
O BPA,BKR  XFMR @ HO HVR
RS HDISCH
° XFMR
60T6A scueAO -

FMD O
PWR O ’DD -y O ZVAZU 50{,’3?,0

XFMR
'ZGN"O 66Y6  6GY6 FR 6JE6A
®EE X DMD  ZDMD OHOT
SCREEN
BLY VERT HV 10
ORIVE 'RED GRNBLU LIN HEIGHT ADY
l % 1 l i A PINOHO
GRN T T 1 NoRM | | —~———
ORIVET—O O O O O PUR O O HOR
sve EFF )
o M o OO o o] o} o o
| | | | i | | |
T 1 T T T T T
CKT AGC COLOR  AGC CRT VERT  FOCUS
BKR KILLER SENS  BIAS CENT
cK CHROMA A
A 3tlRe A SoRE

A SOME MODELS

I R-759B & CR-7028
No.22 HEATER FUSE WIRE UNDER CHASSIS



‘l VHF TUNER UHF TUNER

6657 TRANSISTOR
O CONV
O | emas
RF
6EH? 6EH?, 6EJ7 6AWBA
IPIF 2PIF 3PIF Ya S AR
6AQ5 GEW?
H 6KAB 6FQ7
(F A @) AGC,SYNC HO oL VovoT
GEWE
R O O © O
A
6GHB 8U02A  co  1zazr SR8 Eer
BPA,CK (QDET  XFMR x~zou.o¢;_y ol
O 'O U 010,
XFMR 6GHB YeFa7
12BY7A  gEwe  BRST EAC REAC R Y
YOT BRST  XFMR colL O O
O O B0 e
DMP
0
PIN Focus Rl
TOP o

GRN COLOR VERT

HOR
on{vs KILLER LIIN cem*ﬁ’v\

f i
° B olbo e o & oo g o)

AR ! l T li T AY
cKT NORM/  CRT BLU AGC VERT  VERT RED  GRN BLU
BKR SVC  BIAS ORIVE CENT  HEIGHT SCREEN SCREEN SCREEN

TWO No.22 HEATER FUSE WIRES UNDER CHASSIS



VHF TUNER UHF TUNER

6HB7 TRANSISTOR
O CONV
O 3HGS
RF
e @ TP202 e
5GM6 6LMB 6BA6
PF o 2piF SYNC, YA AFC o | |VOVOT
4JC6A TP'8"
O % O O
3406 TP701 @ TP502
SIF O 6GHBA SoHES ° 343
4EM7 CK,BRST AGC, SYNC TPSOI Sy
6AQ5A BPA O BrsT S0 °
AOO SR TRIM
66Y6 [e] sGNeAO
9KX6  B-y O sGHea | |HO
OR OMD  6GY! co
oy 7KY6 e O G-v s Gk
A5 O YA DMD co 22KM6  6CM3
XFMR e o o [ xrmr HOT DMP
78 78 7¢C Og\o
DRIVE SCREEN NORM ARG
— —A—— PUR VERT
GRN BLU RED GRN BLU  SVC LIN MEIGHT
-
| T 1T 1 ] |
o o© © o o B o o
O o] o] o] o] O o] o]
] 1 ] TR ] |
cKT AGC COLOR CRT  HV HOR VERT Focus
BKR KILLER BIAS ADJ  FREQ  CENT

No. 24 HEATER FUSE WIRE UNDER CHASSIS

32
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ALTERNATE

VHF TUNER UHF TUNER UHF TUNER
6GJ7 TRANSISTOR
O conv i
O 6HQS 6AF4 /6024
RF @
6JH6 6GM6
IPIF 2PIF
Q O 6EJTOR GFLB 6FQ7 6GF7
6uC6 ORGAWS O HO8 HAFC VO8VOT
3PIF 182 YA O SINE O
6KAB ISYNC ™ (O) WAVE
EWe 8AGC @ CoIL —
SIF TPSOI 60W4 \
OMP -
6GHBA 6JUB °
6n26] |BPA ®DETO D O H O .
Omo cx cKD 6GY6  6GY6  EFF / AR
COXMFR ZDpMD  XDMD O
12BY7A  BRST REAC 6BK4
YoT XFMR coiL Oscwo 6JE6 | HREG
e 6AQ5A O 66nBA  © G-YBBKR| noT
AL 20 6EW6 —@CO,REAC 66U7 .
BRST TP703 R-Y&B-Y 2av2y
L
~
DRIVE A E\'\
CKT  COLOR SIDE  TOP& A
BRK  KILLER NORM /SVC GRN BLU PIN BOT PIN PING FOCUS
‘ | I | | e
t T t
| | | | |
co o HmH ooooo0o0 oo o o
| I T | 1 1 | | J
| | | | |
AGC VIDEO KINE VERT HEIGHT HV RED GRN BLU
PEAKING B1AS LIN ADJ
SCREEN

A ON SOME MODELS

B ALTERNATE TYPES 6CGBA,6FG7, 6GX7

@ ALTERNATE TYPES 6HAS, 6054

No 26 HEATER FUSE WIRE UNDER CHASSIS



VHF TUNER

UHF TUNER
O T TRANSISTOR
CONV
O 6GKS
RF

YA AGC  JNCT
Q mPUT O O SYNC-AGC SYNC C-250
\F 6J06 6Jog 6CHBA 6GHBA C-251

IPIF 2 PIF O O o SFe

HV REG
6BK4B
VvOT HO SINE
WAVE
gl G coiL 6HZ6
FMD OMP
6BS3
O jn O g O O 7
6AQ5A 6GHBA BRST  6GHBA i
A0 %Pmr co XFMR  CK 8 BRST i
BK O "
343
PWR O O O O 6KME HVR
XFMR G6GHBA  G6GHBA HOT -
R-Y B-Y 6GHBA 12HG? Ve
X OMD _ Z DMD BPA B GY _ YOT ER

O o o B o o B
] ! i

o O O o] o O o o o]
] | | | | L1 | | - |
I | | | t I [ | |
CKT AGC COLOR KINE GRN BLU VERT HY RED GRN BLU PIN Focus
B8KR KILLER BIAS ORIVE DRIVE | LIN ADJ I A— ADJ

NORM/SVC  HEIGHT ;PNP & BOT SCREEN
A ON SOME MODELS

No.26 HEATER FUSE WIRE UNDER CHASSIS

34
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VHF TUNER UHF TUNER

A

TRANSISTOR

O s
O]

6JHE £GM6 6EJ7 6L

F
6KAB 6FQ7 6GF 7
IPIF 2PIF  3PIF 182YA| (200 HO & HAFC VO aVvoT
O O O || e
IN
O rrso WAV
° ©com
6EWE
pa 6DW4
O co
XFMR O O o DMP
6GHBA §JUB 6GY6 6GY6  H
BPA DET D 2DMD X DMD EFF O
O cK CKD
66X64
6GHBA
A1) COBREAC O 3A31j5
GEW6 BRST REAC 6JEs | Y /
PWR BRST  XFMR oNL HOT
XFMR ({6AQSA | | 12BY7A O PN 6FQ7 6FQ7 68K4
AQ YoT TP703 R-Y8B-Y G-Y 8BKR HV REG

HOR '
CENT C’\l\’j

Q Focus

oo?cFBoooocl)ooqo?o
| L .

] l ] | |
T | | 1 | 1 | 1 [ |
CKT AGC COLOR KINE (GRN BLU, VERT_ SIDE verr WY \RED_GRN BLU
Pl Al
BKR KILLER Blas orwe SN N R a0 g CREER
NORM /SVC HEIGHT OR TOP%BOT

.;IO':’ & BOT PIN

A ALTERNATE ,6HZ6
@ MODELS WITH RECT. PICTURE TUBE
HEATER FUSE WIRE UNDER CHASSIS
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VHF TUNER UHF TUNER
L1 6lus TRANSISTOR
O CONV
O 6AH5
RF
6JTB TP70I
ce cK,2YA o |[eFor7
3PIF 6BNII e
IYA 8 SIF O BNt | BV
6ADIO BRST
FMD & A0 XFMR O
66M6 TP209 O BT aza
2 ngnc T.P HVR
[}
O 6HSB NI CO 704 O
SYNC 8 AGC O 6GHB 6078
co O DMD
6JHE O 6Jw8 | REAC
Llg AL co HOT oMP
6LUB XFMR
PWR VO 8 voT ® suos |~ N
XFMR R-Y
O SINE WAVE G-Y 6KGE OR
. con B-Y 6KNG A
COLOR
KILLER DRIVE SCREEN HOR CENT
VERT ——
AGC LIN HEIGHT GRN BLU RED GRN BLU
t T t t t t 1 1
o (o] o o o o o O (o]
oM m OFo0CUs
o o o
| | 1 |
CKT NORM/ KINE HV TOP 8
BKT sve BIAS ADJ  BOT
PIN@

A REPLACE ONLY WITH SAME TYPE

HEATER FUSE WIRE UNDER CHASSIS

Chassis U
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A REPLACE WITH ORIGINAL TYPE

u VHF TUNER UHF TUNER
6LJ8 TRANSISTOR
O CONV
(O | eanms
RF
6478
) (@) BPA,CK
t ADI AFS
sEu7 ceane | (O 84%nsr O
3PIF 6JUBA
BRST 3
O BRST XFMR
XFMR ° C°¢DET
6CG3 [6BK4B
) e re704 [ |5Pue OMP |HV REG
AGC,SYNC 6GHS “n
' N|O co 38..‘,3 3834
6GM6 6JW8 60Y6
2PIF HOO Z0MD 6KD8,
PWR 6JHE 6LUB REAC GKSS
XFMR IPIF vo,voT coiL ERAG
6FQT 6FQ7 HOT
SINE WAVE@ R-Y,B-Y G-Y6R
colL O
R SCREEN
COLOR  VERT .
KILLER LIN, HEIGHT 'GRN BLU' "RED GRN BLU
N § O 0 o o o o
HOR FOCUS
A o™ cent O o
|
o I O O o
i il [
7 T
CKT NORM/ KINE-BIAS  HV TOP & TOP &
BRK sve ADJ 80T BOT PIN
PIND

HEATER FUSE WIRE UNDER CHASSIS
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VHF TUNER UHF TUNER
O 5GS7 TRANSISTOR
CONV
O 3HAS
RF
6AQ5A
8BMIl REAC PIT
1,2PIF A0 6GHBA cou@./T
8JvB BPA 6BK4A
BBIO 6GHBA
goeT JoR ‘6co,nsnc HvY “EGO
H
4EJ? c0
3PIF O Z%UB "FMRD T
Vi
AFC vOoT B8JVB HVR
Al =~
PING Dy BRST( >BRST 'S,
aaus| | 2AUS 1048 -
O™y s o
FLIM YN 70wW4
PWR O s 3usen OMP
XFMR
PIN BAL
Ve sfele
IVZ
coLon __SCREEN veRT
PING AGC KILLER RED GRN BLU HEIGHT CENT
/ } | 1 1 1 l !
1 1] 1 !
O 0 0O 0 0o o o O oo W\
== HOR CENT
HY GRN BLU VERT  NORM/SVC
ADJY W LIN

LINE FUSE WIRE UNDER POWER SUPPLY
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VHF TUNER UHF TUNER
L 6ur TRANSISTOR
O | conv
O 6HAS
RF
6EHT GEHT
IPIF  2PIF O
6AWSAl 6FQ7 6GF7
O @) sEir lazva e OB HAFC VOBVOT
6BHII
AGC,NI O@\%‘:’VEE
6EWE SYNC Coll ®Ma3
S'FO 60W4
DMP
6cse 6GHBA  6JUB 6GY6 66Y6
MO PAOQDET Z OMD X DMD O
O O 3AT2
HVR
6EW 6JEE
126N7 ©
SRR YoT BRSTB“T O GU Ty O HOT | 6BKa
PWR O 6GHBA HV REG
XFMR O co 66U7 | yor [
REAC G-v 8 BKR | CENT
SCREEN
CRT VERT FOCUS
NOISE NORM/SVC  RED GRN BLU BIAS HEIGHT |O
L L l L L Il
| | 1T T 1 |
o 0 0o 0 Oo[@Mo © © o o o o0 o O
| | | | l ] ] |
KT AGC GRN_ BLU VERT COLOR  VERT  HV
BRK T omnE LIN KILLER CENT  ADJ

HEATER FUSE WIRE UNDER CHASSIS



VHF TUNER

U VHF TUNER u ALTERNATE UHF TUNER
6GJ7 3 TRANSISTOR
O CONV TRANSISTORS
O 6HAS
RF
] e 6GHBA  SRST
PIF 2PIF BEY BRST XFMR
H BKR
o) O 0 REAC
3322‘ a Sc O sGHBA  COIL
5N AGC AMP 6GHBA O
i 1BPA  REAC
= 6AQS5A 6GHBA cK
ADO O 8S|F a NI O 6BLA
sc 6 XDMD co
S wnastcm" oL XFMR
6LUB L
68LB  siNe ™~ voavoT ® | | 28PA O Z OMD
O O :3rc WAVE coiL
1) coiL PWR
> 6BLB
s eme |"O @
Yot B-Y
TOP 8
BOT
piN @
DRIVE
PIN HOR COLOR  NOISE  — A cKT
ADY BIAS HEIGHT KILLER INV GRN BLV BKR
. A i A A dad U .
| T 1 [ ] 1 |
O O o] o] o] o O O o 0O o Mmoo o O
l j T R S
FOCUS VERT RED GRN BLU, AGC  NORM/
LIN \_V_, svC BIAS

A ALTERNATE,

SCREEN

3AwW2

B ALTERNATE, 6MGB
@ SOME MODELS

HEATER FUSE WIRE UNDER CHASSIS

40
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VHF TUNER UHF TUNER
e
O RIS TRANSISTOR
CONV
O 6HAS
oR
exesll
RF
6JHE
66M6 6EJ7
IBIF SEM Osplr
D 6GHBA *on
FMO( )Q-N) S ecmea | | WeLus —————
6a05n Osvnc VONOT <,
AOA TP-v® C4160 Jor | DMP
GY6 6JUB FREQ
XDMD @OET,CKD O SINE \
6GY6 6FQ7 WAVE 343
7 0MD a7 GEWS MO con HVR
O XFNR AL (L soKan
PWR TP-G O 6456
CENR 66y7 0.0REAC 6KTB ecHBa| oY
BKR 6?#’; oI epa YOTAGCPINA
8‘3”9‘ g‘,;,"sq,“ NORM/SVC
REAC
reofo (O CRT | HOR
8ias | HOR
CREEN{GRN{- GRN [~
s GRNT-O oa }DRWE B d
BLUFO OBV OFocus
o ma) o 000 0o 0 O
| l | | [ |
T T T T T T [
cKT PE AKING COLOR AGC | VERT MV HOR
BRK A KILLER LIN ADJ  EFF
MEIGHT  VERT
ENT

A SOME MODELS

 REPLACE WITH ORIGINAL
TUBE TYPE ONLY

No 24 HEATER FUSE WIRE UNDER CHASSIS
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Gl VHF TUNER UHF TUNER
FMD,A0 6826 ,ﬂ,
PIF
6647 TRANSISTOR
CONV
66M6 O
2PIF
O | stos
6GHBA R
SIFAGC
6JK6
3PIF Ty
Q- ~Q T
NIO Oni 3“: b
eMBS i )
Osmc,m HVR L
AV REs
T
O%a ecHBA R-658 6GHBA
R,BPA DR-gGZE] %REAC
6BLB BRST CO SINE
BRST XFMR XFMR o @g&‘f
RFiR OS5 o) REnC 6KN6  6CE3
' Cx & HOT  OMP
O'Yzé'fu 69’
6MDB
et HO,REAC
COLOR HOR
orRve COLOR — screen  H2R:
HEIGHT AGC ‘BLU GRN \ 'RED GRN BLY'
N | \ o\ T O~ ping
VERT N T v A
LN-TO O O O O O O 0O
(o] (o] (o] (o] (o]
/ | | / \
T T T 14 1
CKT VERT FOCUS CONTRAST  HOR
BKR CENT RANGE EFF

No. 24 HEATER WIRE UNDER CHASSIS
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UHF TUNER

VHF TUNER
5CG8 TRANSISTOR
O CONV
O 2GKS
RF
A0 2SIF_ ISIF AF
SAQS  4AUE  6GHBA DIODE (AGC
CLAMPER)
ISYNC
\PIF 2PIF  3PF 2SYNCIYA  AGC,PIN vO vOT
3826 38 3EJ7 BAWBA 6FQ7 8FQ7  IDCWS
18PA
By &K
[—,——3 G-YBKR BRSTA  6oHBA o
CE O O o8 2
12827 (J8Rek 6BNB 6 HaFC . SINE
XFMR oy WAVE
== R-Y o1} coiL CJFR
FUSE 8-y co REAC ~ vOT
PWR TOP PING '
XFMR O D © o
L
REAC COIL
(UNDER CHASSIS) ALY
RED GRN DRIVE
SCREENRED Y
PURITY o O O BLU O H CENT
ADJUSTMENT GRN L
TERMINALS To o DRIVE
BLU—]
G GND 8 R o] L NORM/
onoonan oo sve G
O o] o] o] o] o] o] O o]
\‘ % \L | | \‘ | | |
AGC TOP  BOT  COLOR V SIZE VLIN VCENT HVADJ FOCUS
PIN  PIN  KILLER

4.0 A SLO BLO FUSE UNDER PWR XFMR



D VHF TUNER UHF TUNER
O 5CG8 TRANSISTOR
CoNV
O 26K5
RF
3826 6GHBA 4AU6 T3]
1PIF SIF,AFO OZSIF 3;070 0
HO,AFC
oho ik 25005  19AU4
3gz6  SYNCVO BT HOT OMP
A7 6GHBA xFmrL ] Ogl”NW
O 1BPA,CK 28PA
arst() 6BNS
FUSE 6AWBA BAWSBA ¢DET
BRI cK DET seKa
12827 6GHBA
O O RE@A D Oco REAC
Cole XEMR 5405
oW 6AWBA OAO
YA,SYNC RECT
XFMR G-Y,BKR Lo;zi
OIZBV7A 8FQ7 3A3
YOT R-Y,B-Y HVR
SCREEN GRN DRIVE
sot BLU GRN RED BLU ORIVE o
TILT / J/TILT
o' Oyo..—CRT HV
BIAS AO-N O—{Focus
BOT__ 1 o O o-{.ToP on
PIN PIN lo) O — M
o] EQ CENT
o) \ o o o o
| \ \ \ \
T Ad A A Y X
AG¢ NORM/SVC COLOR VERT VERT VERT
KILLER HEIGHT LIN CENT

44

32 A SLO BLO FUSE
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VHF TUNER UHF TUNER
LA okze TRANSISTOR
(:) CONV
(:) 2HAS
RF
3AU6 3EJ7 6FQ7 ///’AT
SIF 3pIF HO,AFC b
5GHBA
BPA,B-Y SHZE (:) (:)
FMD 5GHBA
5GHBA AGC,SYNC
BRST,G-Y Seze
2PIF
TP703 BRST 12BY7A HO
° D XFMR YA,CHR XFMRD
CO REAC
XFMR
3826
19¢G3
5GHBA 12BY7A 1PIF 10GF7
R-Y&O(:) © YOT(:) vovor | | . OMP
REAC
coiL N AN
234564
(;) HOT
RUT ———
1
5AQ5
a0
ORIVE 96rN/RED{— O
O 6! DRIVE BLU—O [0 NORM/ Focus
O CK sSvVe
o} o o O o} o) o} 9 Q
| | U1 | | | | \
1 1 1 1 1 4 1 1
CKT BRK RED BLU GRN AGC VERT VERT  CATHODE HV ADJ
LIN SIZE  CURRENT
SCREEN DISCONNECT



VHF TUNER UHF TUNER
5¢G8 TRANSISTOR
O CONV
O 26KS
RF
3826 6HZ6 ya
IPIF FMD I8
3aT2
4AU6 6GHBA HVR
el B8PA
O 3826 126N7 A B-Y
2PIF yor
6GHBA 6GHBA
3EJ7 O 8RST O AGC,SYNC| 6BK4A
G-Y REG
O 3PIF gGHBA . Lik/
YA, CHR
BRST
XFMR LY
Q. omp
eaasA XFM j3cFa LA
6GHBA VO,VOT i
PWR CO,R-Y ' O N\
SEME REAC cOIL ©) 234564
HOT
KINE
BIAS PIN @
TOP & BOT PIN
RED 1 o0
SCREEN ¢ cantO FGRN DRIVE
N o BLU DRIVE WIOTE
|o [e) &) I BLUFO [ TJ—FNORM/SVC o—-mo
R B 6
(o} (o} (o} o O
—
PURITY ADJUSTMENT AGC  VERT VERT HV FOCUS
TERMINAL STRIP HEIGHT  LIN

A ALTERNATE, HHM7

46

40A SLO BLO FUSE
UNDER PWR XFMR
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[] VHF TUNER UHF TUNER
6HB? TRANSISTOR
O CONV
O 6HQ5
RF
6JHE 6GM6
IPIF 2PIF
LF8 6FQ7 6
gsa; mzva HO 8 HAFC VO 8 vOT
|
SINE
6KAB NI © wave O
Acaus ISYNC B AGC @ COIL
GEWE ! i
SIF PS0!I 60W4 i
OMP \J
60T6a| [6GHBA 6JUB o)
A 6HZ6 BPAO ¢DETO H O ‘\\
FMO 66Y6  6GY6  EFF 343
O CKD  co XFMR ZOMD X DMD O HVR
12BY7A  BRST REAC
YOt XFMR oIl 66U7O 6JE6 | 6BK4
PWR A680S O 6GHBA  (5) G-Y 8 BKR| hoT | wvREG
XFMR CAQSA 6EW6 ' CO,REAC 6GU7
20 BRST 1p703 R-Y 8 B-Y
HOR
CENTq\/\I\
COLOR KILLER (REAR) DRIVE
CKT COLOR TRAC A —A KINE  VERTA
8rk cOLOR casTERA[ TN Grw BLU BIAS  CENT  SIOE PIN A OFocus
h : — : o ;
1 | | ] 1 T
OOOB[]]BOOOOOOOOOOOO
! | 1 } ] ! ! | l
AGC VIDEQ lNORM/SVC VERT  HEIGHT HY RED GRN BLU
PEAKING LIN ADY
VACATION (FRONT) R
SWITCH Atora ToPA
BOT aBoT
A s0ME MODELS PIN PING
(REAR)

B+ FUSE 0.4 AMP UNDER CHASS!S
HEATER FUSE WIRE UNDER CHASSIS



u VHF TUNER UHF TUNER
O AT TRANSISTOR
CONV
O 6HAS
RF
1PIF 2PIF SIF
6JD6 6JC6 6GHBA 6JC6
CHR SYNC AGC
8 FMD
VO O 6HZ6
e 7a HO HV REG
6FQ7 SINE owp s;b:e
cou.@ ®,207 60w48 7
a0 co _
sees  [] Oy WoT Gz
co O 6GHBA 6JEGA HER
XFMR ST BRST [
6GHBA CK (]
co -
z:’:R BKR 12GN7A © 3834
6GHBA BGHBA 6GHBA  YOT HOR HVR
XDMD 7 OMD BPA EFF
R-Y 8-y G-Y coiL
o) 0o o ofHo o Bo oo o o 0 o o
g 8t T 1
VACATION CKT AGC COLOR | GRN  BLU VERT | VERT I RED GRN BLU HV FOCUS
SWITCH  BKR KILLER | DRIVE DRIVE | LIN CENT | ScReEn
NORM/SVC VIDEO  VERT  KINE

PEAKING HEIGHT BIAS

HEATER FUSE WIRE UNDER CHASSIS
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“D.'VHF TUNER UHF TUNER

6HBT lg TRANSISTOR
O | conv
O 6HAS
RF
6JM6 6GM6
IPIF  2PIF O O
O O 6AWE A 6FQ7 6GF7
6EJ7 182 YA O HO 8 HAFC VO & VOT
3PIF O SINE O
6KAB NI WAVE cowa
ISYNC 8 AGC COIL
GEWE 2 OR )
SIF TPSOI 6CL3 i
DMP |
GGHBA 6JUB ° >
6HZ6 S?O ¢oETO DOG gs et O ais
OFMD CKD CO XFMR 30MD X OMO HVR
12BY7A  BRST RERe
PWR O QT XFMR coIL 66U 6JE6A| 66K4
6A0BA O 6GHBA G-YBBKR| 4oT | HVREG
XFMR 20 6EWE —g CO,REAC 6GU7
BRST 1py03 R-Y & BY
HOR
csur\q
COLOR
VACATION KILLER VIDEO KINE HY
SWITCH (REAR) PEAKING BIAS HEIGHT ADJ FOCUS
| || °©
N\ U L | )|
oo o m H © 0 o 000 oo o ofrwe
4 1 i | | | ‘ I ADY

| | ]
A l Lol l T
BRK GC C?;gz NORM/SVC \GRN BLU, VERT TOP/BOT RED GRN BLU

LIN  PING®
(FRONT) CRIE

SCREEN

HEATER FUSE WIRE UNDER CHASSIS



VHF TUNER UHF TUNER

5647 TRANSISTOR
O CONV
O 3HOS
RF
oTP-y
6GHBA 0cws
V0,BPA vor
6GHBA O
CK,BRST
VERTICAL
PANEL
64054 6GHBA =
BRST TP-K
A0 XFMR BkrR.CO T O Vo
4EH7, 6HZ6 A gchBA T L/
IPIF FMD COODJ €O XFMR 8-v oMP ’341\\13:
4EJ7, 4cB6
2PIF SIF O
6GHBA 6GHBA 6GHBA ATEG
YN AG 10LD6 X DMD 9GHBA
wsm svﬁc O vor A R-¥ ey ko | HOT
) FOS
0 o DIODE
asc o VERT VERT HOR HOLD
HV ADJ (INNER) CRERES
COLOR .
KILLER (OUTER)
O O 1 o (I) (mm]
0 L] 0
| ! | Il |
! T T T
KT NORM/RED GRN BLU,  KINE FOCUS
BKR ve T v  glas
(INNER) BLY SCREEN

(OUTER) GRNJORIVE

A ALTERNATE | 9KX6
Ml ALTERNATE, 9EAB
@ SOME MODELS

50




o1

znl VHF TUNER UHF TUNER
O TRANSISTOR
66X7
CONV
O 6HO5
RF
VERTICAL BOARD
6EJ7 6JHE 6JHE 6FQ7 s pre
3PIF 2PIF IPIF :3‘13 coIL vOT
6EWS s =
eirs X o b | HEHE
6KAS 0 L 6GY6 wa| 1ol
ea NI,AGG O O XOMD [DMP | 14 1)
SYNC 6GHE  6uU8 66Y6 O S
e BPA  SYNC Z OMD 3A3
FMD cK @OET co HVR
BRST CKD xFMR HOR
"F“h EFF leyee | 6BKa
GAOSO O O wot |HV REG
A0 PWR 6618 66u7 O
128Y7 KEME e co M R
(Ovar REAC i
B VIDEO PEAKING SWITCH
VERT SIZE
o1 "¢ (23 Sfo0ELs)
o GRN( pRIVE VERT LIN
o8y (23"- 25"MODELS)
>
ssnwcs__B o le) HOR_~
SWITCH 00 0 00 CENT
I 1
o]
(o] I I o] O
| T
1 1 1
CKT HVADJ RED GRN BLU,  KINE FOCUS | TOP&BOT
<l COLOR  SCREEN BlAs ey L @
LR BOT PIN

HEATER FUSE WIRE TOP OF
CHASSIS NEAR POWER XFMR
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VHF TUNER UHF TUNER
L1 6lve TRANSISTOR
O | conv
O 6HASA
RF
ea06A
NOL
6JHE 6KAB 6FQ7 6GF7
O IPIF AGC,Ni HO,HAFC VO & VOT
6H26 AL HOR
F Mo Os ® TP50I SINE WAVE
oMo 60W4
2PIF| [28y7a  REAC 6GY6 HEEF | OMP
GEWE Q) coL® O zomo o)
il e 6GHBA Sour
TP703 €O R-Y & B-Y
W o T Ry 55
6AWGA oK 8RST XFMR O
PWR 182va XFMR 6GU7
XFMR 5:"’? 66Y6 B-Y o
A TP704 \\ XOMO  8BKR|pyg
6JUBA
GOET
)
VIOEO A AP'NC\/\,\
PEAKING ORIVE e
HY i VvERT A HOR SCAN CENT
A0J AGC BLU GRN HEIGHT LIN OPTIMIZING (]
[nl ! L i ! | A0J
1 T I T !
o o 0O o o o B o B o o o o o
] | 1 ] L1 | |
T T T T T T T —
COLOR eKT NORM/ CRT REQ GRN BLU, FOCUS
KILLER BKR sve 1Y —

A SOME MOOELS

HEATER FUSE WIRE UNOER CHASSIS

SCREEN

Chassis AL
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VHF TUNER UHF TUNER
5L48 TRANSISTOR
O CONV
O 3HAS
RF
SINE
WAVE 4EHT  12AV6 S
con 1PIF AGC CK
HO O () socs
(] co
34CD3 H = @t
o O 10LEB
34CE3 atsr JOosEs
o 3507 2PIF 12AV6 Y OMOD
O FMDO 8RST
AF 9KC6 XFMR
8PA
3434 6KZ8 4
HVR 2ILR8 SIF O sfz:g?
31564 VO S OFT
HOT voT BRST
©TAKE-OFF
Q 8JV8 Q colL
va
O SYNC o
KT VERT _ VERT
8RK HEIGHT  LIN
5 1
o o o o o o
2 R | |
T T AN T 1
FOCUS  VERT  HV ADJ aGe COLOR
CENT KILLER




o4

VHF TUNER UHF TUNER
6CGBA
O oy TRANSISTOR
O 6GK5
RF
68M8
s AF, 80 sa08 scws
v
6EW6 BRST
O 88" eRsT xFmR O
$8ze O O TPI04 6FQ7
ks fowe
64U6A v
O ISIF QOET ggltc
6GHS cK0 © O O
BPACK SGHBO
6AWBA €0
REAC [ CO 6HZ6
60K6 YA R-Y
SYNC XFMR 6FQ7
3PIF DMD ot
CAUBA ~ 6nze "o 60WaA
128Y7 AGC B-Y,0MD O OR
PWR MO gDW4B 64564
XFMR O 6F°7O 5F°7O XFMR HOT
o e 1§
BKR W
GYDM coll
CR SW NORM/SVC PING 4O
tri02-fo T PR
N
KINE 8L
B BIAS DRIVE COLOR HY
O O-—GRN KILLER ADJ
. | ]
1 1
o] o] o] o] o] o] o] (o] o] o] o]
| | | | | | | | |
T T 1 ! T T ocus wa
RED GRN BLU, AGC VERT HEIGHT exT F HOR
7 BRK LIN
SCREEN

HEATER FUSE WIRE UNDER CHASSIS



VHF TUNER UHF TUNER

A

TRANSISTOR TRANSISTOR

VERTICAL PANEL
6BK4A PIF sews MOUNTED HERE
HV,REG EIRCtIT voT OUNTED HE

BOARD
6FQ7
3AT2 - SBNC
HVR 6FQ7 v
H
23JS6A AFC,HO OggAa
HOT Mo cK
8KRB
O o O
SYNC
SHZ6 6FO7
PING PIN BAL i -Y R-
/ R G-Y.OMD  G-Y,R-Y
FOCUs
5 SHZ6E
(@] D / R-Y,0MD
. co
O~ O—-Hor LIN KiNE Bias—+— Dxmn O
5GHB SHZ6
RED+— O REAC,CO B8-Y,0MD
SCREEN < 6RN+—O O O
L~ REA 6FQ7
8L 1+—0 co|Lc B-Y,BKR
A/-\_’
6BNB
NORM/SvC-1—[] GOET 8 ckD
BLu1+-0O
ORIVE TPIO4
R/G4—O ®
Rk 12BYTA
6AWBA on
(I) O O O O O O 2BPA O
L 1 AN BRS T
T 7 T Y T
CKT PIN HV  AGC COLOR HEIGHT VERT VERTICAL PANEL
BRK AMP  ADJ KILLER LIN

A MOUNTED COPPER SIDE UP HEATER FUSE WIRE UNDER CHASSIS
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A

6CGBA
CONV

6GKS
RF

VHF TUNER

UHF TUNER

TRANSISTOR

BOT, 6B8k4A
O O O O o |gor S5
BEM7  6EH7  6EJ7  GAWBA Sal S Al
L
PIN
IPIF 2PIF 3PIF YAYOT [e) O O¢ O
AQSA
O LoD eFa7 SNEWAVE  _ sewr
(Hro voT
SYNC voavo 343
O O
6H26 6EWE 6GHBA 6JUBA 12AZ7 HOR
FMD SIF| |gpa CKD OX B EFF 5642 FR
K GOET Y DMD coiL
co sFa7 Focus
XFMR BKR o
PWR 128Y74 6EWE BRST REAC 6-Y
R YOT ~ BRST XFMR 6GHBA | 6FQ7
e co CO@S On.y_g.y 6DW4A  6JS6A
REAC OR 6DW4B  HOT
DMP
HOR
CENT
0]
eXT KINE COLOR VERT
BRK BIAS KILLER CENT HEIGHT
| | | T |
o B o o o o o o o o o o o
l | 1 | | | | l
- e - - ————t
NORM/ GRN BLU AGC VERT RED GRN BLU
sve LIN
DRIVE

VvV
SCREEN

HEATER FUSE WIRE UNDER CHASSIS



[ VHF TUNER UHF TUNER
66X7 TRANSISTOR
CONV
6HCS
RF
6GH8 6AU6 6BNB 6AQ5 emsnmsss
O B0 THO PO O o
6JHE 6GM6 6EJT K COLOR
IPIF 2PIF 3PIF REAC KILLER
GAUGO 128Y7, NORM/SVC coi 68NS
AN CHR Yot B o GGHSO -,02 TP @OET
OHEIGHT O o 701~ ckD
SLTL ORIVE ACC ast
6GF7 NiYa (¢} XFMRD XFMR
VO, VOT GRN
O DRIVE 6AWS
RT 12427 BRST
Ve SOt X,Z OMD 2CHR
LIN AGC,SYNC G
[e) RED
ol AriNg Agc SCREEN
A PIN R(z
AGC AOJ
& SCREEN
erog o)
H BRIGHTNESS
HOR BLU
O RANGE
FoCUs SOCON e — SCREEN
SN iv2
O f_IFR ™
O NG 343 68K 706
6JE6 HOR A HVR HV REG a-y G-Y R-Y
HOT CENT 2 N
60w4 \_/ N_/ |
OMP —J

A SOME MOOELS
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VHF TUNER UHF TUNER
O 6HJT7 TRANSISTOR
CONV
O 6HQS
RF
6JHE 6L06/6JEE
1PIF 6JECB A
HOT
HOR
gcus EFFO O T
PIF
2828 6CL3 OR '
SYNC 60W4 4 6FQ7 H
fLe o e ~
O s O luwin™ ),
scn HV REG
6EJ7 P|N¢ O M
3PIF 2Av2
;!SR cava (ss'EFws
YA,N) Focus
TP604 DRees
———————— -
KINE BIAS+—O SGYG REAC COIL

o vrygioxo

REO1-O : 6GHB | VERTICAL PANEL
SCREEN{BLUTO LIS GGYGOREAC 1
GRN—-O : i B_YGDZDMD co P67
1L 6BNB
GRN DR4—0O | aoet i
1 BRST |
N°R”/5VC'—B | 128Y7A  galGa XFMR
oT |
I 2CHR 6AWB
8LU OR+O [ BRST |
COLOR KILLER1—O  |RINE3S | 8() CK |
CHR,BKR
PIX FIDELITYL O —HREAR) — =l
(FRONT) —— ===
(o] ? (o] ? (o] (o] O O
| | | | ]
M T L] ) Ll S T M
CKT NOISE INV AGC VERT HEIGHT HOR HVADJ PIN
BRK LIN HOLD

A SOME MODELS

No. 22 HEATER FUSE WIRE UNDER CHASSIS

Chassis AR
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VHF TUNER UHMF TUNER
6HJ7 TRANSISTOR
O | conv
O 6HQS
RF
6LQ6/6JE6A
OR 6JEGB A
6TIO HOT
FMD HOR
20 erro O
6CL3
® 'O erar '
1t O 383
o 6GF7 eBkaa  "VR
Ic PIN @ vo 2av2 [ HV REG
PWR FR
XFMR

600 " 5865 ~ T oo !
KINE BIAS +— O I O X OMD © IVERTICAL BOARD
6GHB
RED {— O | 6MDB 6GY6 : FOCUS @
SCREEN{BLUY— O | o () zomo e I
GRN+- O G-Y c0 |
GRN DR 4— O ' Sone |
N - TP DET
1 RS- NOMHE L
NORM/SVC-'—B 2 6AUSA BRST A
|'$§T' A 2CHR xkvr 87! :
BLUOR+—( 1 SANE [T
6GH8 |
CTeT O [manee | onmskne T .
(FronT) T O fREARY | _G0888® B
o] o] o] o] o] o] o] o] Q
| | | | | ] ] |
1 + t t + L 4 - -
CKT TUNER AGC NOISE INV VERT HEIGHT HOR HV PIN
BRK AGC LiN HOLD  ADJ

A SOME MODELS

Ne. 22 HEATER WIRE FUSE UNDER POWER SUPPLY



VHF TUNER UHF TUNER
66X7
O ConY TRANSISTOR
6HOS
RF
6GHB TP HOR '
ISIE @8& 701 EFFQ 0O ADY
O O O BRST 6ALS  6DW4
64054 6BNB 6AUS O XFMR @DET OMP
A0 FMD 28IF
i we
REAC BGHB
O oW e ck BEAC 8o REac o
YA, N}
6JHE 6GM6 6EJ7 O XEMR
tPIF 2PIF 3PIF 12427
XDMD 6JE6
6GHg ZDMD HOT | 6BK4A HV REG
CH 66U7 3A3  HVR
SYNC (e O O wv2 FR
8hr
’ 128Y7
pwr O O O
XFMR 66U
BKR 6FQ7
B-y HO
/ \1p702,R-v
TP703
G-Y TF_’Y704 \/\/\
o o OHOR
BLU GRN on
—_—
ORIVE oFocus
0o oo oo H o oo o o o o
I T S S I ] | | | 1|
I ET E;T A(ISC NOIRM/ AF:I KI':E Cé OR ]D i ;
CKT HEIGH v L RED BLU GRN, HOR
BRK | CENT sve BIAS KILLER .Y __ ~ HOLD
VERT SCREEN

LIN

60

HEATER FUSE WIRE UNDER CHASSIS



PIN CUSHION CONTROL PANEL
25" CHASSIS ONLY

VHF TUNER UHF TUNER @2@5!05
rﬂ‘ SPuR
TRANSISTOR

6HBT
CONV
6HQS
RF
GEH7 GEHWT7 -eSnTRoLs
XTAL
S 0 S 05,885
6EJT 6AUBA O
3PIF YABPA R-Y eaclo  GEAS
' sauen xFwmR O N~V HV REG
. SCA o R-Y
eMII SIN 3AT2
SYNC Owave HVR
AGC coiL
L] 12HG7 643
TP5O! 6BHII HoT
EWH YOT  {OHAFC O
Ll (O woiscw
6ALII
Si E6FM7
FMD,AO voVOT
|
woR
CENT
SIDE FOCcUs
PI{JA o
1
o o m f o o ooo o o o o o0
[ ¢ T v 7P Y7 7R 77
CKT  AGC NORM/SVC VIDEO GRN BLY VERT HEIGHT VERT HY RED GRN BLY
BRK PE M——— LIN CENT ADJ
DRIVE @ . SCREEN @

A NOT IN CHASSIS STAMPED ENIB6 AND HIGHER
I NOT ON 23 OR 25 INCH SETS
@ FRONT CONTROL ON 25 INCH SET

61
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l;)—VERT LIN

” VHF TUNER UHF TUNER
0sC.
O Zorv TRANSISTOR
RF
O e B
BAL
/_A_\
BLU  RED
o] o]
II5Y7
v 8ARII
vorO CHROMA XTAL PIF
DEMOD TUNE 2PIF
sertgrOem-= Ogdia
euso AT
BOET O FILTER
veRt il ass
) Hz
G-Y
XFMR TRAP
ey 8 o
H
B L o
D,A0
L'— _
oz o |
HVR :
O H‘USE AGC noR BLU an RED BLU GRN  CONTRAST
SCREEN

A SOME MODELS

[l REPLACE WITH SAME TYPE
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RELACE

WITH
Iﬂ‘l VHF TUNER UHF TUNER
O
CONV TRANSISTOR
@1t
RF
FI0! Fl02 64G9 6FM7
0 0 acc fws' Ove’
v
SAMP SLOBLD |AMP O AQ HVREG
WAVE
AT XTAL emIl
39‘3;0 (O Tune SY C(SL 663
68wt o ODMP
6p06 BPA XTAL ;,'_IES’[RST
SCA FILTER ot
PIF. R-Y® ity HOR
O XEMR _ o v@ HO EFFO  6J56A
] O%wur OGACIO HOT Aat‘:lh:_‘u
PWR P- a-
| TP ® oy By 6oy G-Y O
BALANCE R-Y
controLs © O O
VIOEO KINE VERT VERT
AGC  PEAK BIAS SIZE LIN
O MO o o o
o (o] (o] o
| ] ] ]
T T T Ul
CKT BRK HV AOJ PIN® PIN

A 3A3 ALTERNATE TYPE

I REPLACE ONLY WITH SAME TYPE

@ R-YBB-Y XFMRS IN SAME CAN,SOME MOOELS
@ 'NSTANT-ON MOOELS

HEATER FUSE WIRE UNOER CHASSIS
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” VHF TUNER UHF TUNER
6HJ7 TRANSISTOR
CONV
O 6HOS
RF
64H6 HO
1PIF coNT
- L]
b ]
HOR [
Okrr U
6J56A 343 6810
EME 60W4 [HOT ~ HVR AFC
6TI0 DMP HO
6GHB FMD,AO
AGE,SYNC e
6GF7
6EU7 vO,vOT
PWR 3PIF
XFMR O
6AWS 6EWE
Ya,NI SIF
TP60S _ —
xine Bias O TP”GO‘; AT Qgs&c
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Purity adjustments are performed so
that the beam from each of the three
guns in the color picture tube lands
only on its associated color-phos-
phor dot.

Most color-TV manufacturers recom-
mend a nominal receiver warm-up
time before purity adjustments are
performed. Allow the receiver to
operate for ten to fifteen minutes

at high brightness level (without
blooming) before adjusting purity.
Check PRELIMINARY SETUP, then
perform the procedure listed in the
Index.

Adjustments. The two adjustments
made to obtain purity are:

1. The adjustment of the purity ring
assembly.

2. Proper positioning of the deflec-
tion yoke.

Generally, color-TV manufacturers
recommend starting the purity ad-
justment with the deflection yoke
positioned toward the base of the
picture tube. With only the red gun
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on, adjust the purity magnets to
position the red area in the center

of the screen and then move the yoke
towards the bell of the tube to ob-
tain overall purity. In some receiv-
ers, however, the red area cannot be
centered by adjusting the purity
magnets when the yoke is posi-
tioned towards the base of the tube.
In these receivers, start the purity
adjustment with the yoke positioned
towards the bell of the tube, adjust
the purity magnets to center the red
area, and then move the yoke towards
the base of the tube to obtain purity.

PRELIMINARY SETUP

The following conditions should be
checked before purity adjustments
are made.

1. Check for proper picture size,
linearity and focus. Readjust if
necessary. Note: A change in size
or linearity adjustments may require
a touch-up of dynamic-convergence
adjustments.
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2. Check convergence in the center
area of the screen. Correct center
convergence if necessary. See
STATIC-CONVERGENCE ADJUST-
MENTS.

3. Degauss receivers not equipped
with automatic degaussing. Move
the degaussing coil slowly over the
top, side and front surfaces of the
cabinet. Slowly withdraw the de-
gaussing coil as far away from the
receiver as the line cord will per-
mit and lay the degaussing coil flat
on the floor before disconnecting
the line cord. The receiver should
be in the desired viewing location
and preferably facing north or south
during the degaussing and purity ad-
justments to minimize the effects of
the earth’s magnetic field.

4. Obtain a blank raster by remov-
ing the last picture-IF-amplifier tube
or hy unplugging the cable that con-
nects the tuner to the picture-IF-
amplifier circuits. Note: Many re-
ceivers are equipped with a three-
position SERVICE (SETUP) switch.
The ““RASTER”’ (“‘PURITY” posi-
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tion biases off the IF amplifiers for
making purity adjustments. An alter-
nate way to obtain a steady blank
raster is to connect a color-bar gen-
erator, such as the RCA WR-64B or
WR-502A, to the receiver, set the
generator and the receiver to pro-
duce a color-bar display, and then
turn the CHROMA control on the
generator fully counterclockwise.

9. Adjust the BRIGHTNESS control
to obtain a raster having maximum
brightness without blooming.

6. Turn the COLOR or COLOR-
LEVEL control fully counterclock-
wise.

7. Bias off the blue and green guns
of the picture tube. Use a conver-
gence-grid-shunt switch, the switch
on the generator, or return the control
grid leads of both the blue and green
guns to chassis ground through 100k-
ohm resistors and the necessary clip
leads. An alternate method of dis-
abling the guns in most chassis is to
turn the SCREEN controls completely
counterclockwise.

F
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The foregoing steps result in a blank
red raster. If the raster shows areas
of color contamination or dark areas,
proceed with PURITY ADJUSTMENTS.

PURITY Procedure A

1. Loosen the hardware that holds
the deflection yoke in place. On
most round color picture tubes the
deflection yoke is clamped to the
neck of the tube by a simple clamp
at the rear of the yoke assembly. On
rectangular picture tubes, the yoke
may be mounted in a metal frame or
inside a cylindrical plastic housing.
Loosen the screws or wingnuts that
hold the yoke and slide the yoke back,
by grasping the screws or wingnuts,
as far as it will go inside the frame
or plastic housing. The frame or
housing should remain tight against
the bell of the tube. Pull the yoke
back towards the base of the picture
tube until it comes up against the
convergence-magnet assembly. Do
not disturb the convergence-magnet
assembly.
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2. Spread the tabs of the purity-

ring assembly and rotate the assem-
bly until the red area (cloud-shaped
area) is exactly in the center of the
screen. On most round color picture
tubes the purity-ring assembly mounts
on the neck of the picture tube just to
the rear of the convergence-magnet
assembly and the blue-lateral magnet.
On some rectangular color picture
tubes the purity ring is a large-dia--
eter assembly mounted on the forward
(towards the screen) edge of the de-
flection-yoke housing. On those

sets that use the large-diameter purity
ring (post-deflection purity) it is good
practice to degauss the screen of

the picture tube following each ad-
justment of the purity ring. In
Admiral and RCA models using the
rectangular tube, the purity-ring
assembly isthe assembly ciosest

to the base of the color picture tube.
Spreading the tabs of the purity ring
makes the red area move radially out
towards the screen edge. Rotating
the entire assembly moves the red
area on a circle around the axis of the
tube.



3. Push the deflection yoke forward
until the red area spreads out evenly
all over the viewing area. Correct
yoke position is obtained when the
screen is uniformly red having no dis-
colored or dark patches. Note: It is
possible to move the yoke too far
forward, in which case purity will
deteriorate. Clamp the yoke where
purity is best.

4. Check purity on the blue and
green screens by biasing off the red-
green and red-blue guns respectively.
Touch up both purity adjustments if
impurity is noted on either the blue or
green screens.

5. Recheck red, blue, and green
screens.

6. Check for raster tilt. This check
can be made conveniently in most sets
by turning the NORMAL/SERVICE
switch to the ““SERVICE"’ position.
Increase the BRIGHTNESS until a
line becomes visible on the screen.
Rotate the deflection yoke until the
line on the screen is horizontal.

7. Tighten the hardware that holds
the deflection yoke in place. Note:
If the screen controls were used to
disable the picture-tube guns, per-

78

form a black-and-white setup adjust-
ment. See BLACK-AND-WHITE SET-
UP ADJUSTMENTS.

PURITY Procedure B

Follow PRELIMINARY SETUP and
PROCEDURE A, except for the fol-
lowing:

Procedure Step 3. Position the de-
flection yoke as given in Step 3,
Procedure A. However, observe
this precaution: if purity adjust-
ments are made when the receiver is
cold (ON for less than % hour) the
yoke should be clamped as far to the
rear as good purity permits. If the
set is hot (ON for 2 or 3 hours) the
yoke should be clamped as far for-
ward (towards the screen) as puri-
ty permits.

PURITY Procedure C

Follow PRELIMINARY SETUP and
PROCEDURE A, except for the fol-
lowing:

Procedure Step 1. Loosen the be-
veled nut located at the upper left
of the yoke-retainer housing and the
lock nuts at diagonal comers of the
yoke housing. Run the thumb-wheel



nuts completely towards the picture
tube. Slide the yoke completely
forward against the bell of the tube.

Procedure Step 3. Slide the yoke
back to obtain a uniformly red raster

having no dark or discolored patches.
Tighten the yoke in the best position.

PURITY Procedure D

Follow PRELIMINARY SETUP and
PROCEDURE A, except for the fol-
lowing:

Step 7 of Preliminary Setup. To ob-
tain a steady blank red raster, set
the BLUE KILLER and GREEN
KILLER switches to ‘‘on’’. Refer
to the appropriate chassis layout for
the location of the switches.

PURITY Procedure E

Follow PRELIMINARY SETUP and
PROCEDURE A, except for the fol-
lowing:

Step 7 of Preliminary Setup. To ob-
tain a steady blank red raster, set
the SCREEN switch to the “R”
position. Refer to the appropriate
chassis layout for the location of
the switch.
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PURITY Procedure F

Follow PRELIMINARY SETUP and
PROCEDURE A, except for the fol-
lowing:

Step 7 of Preliminary Setup. To ob-
tain a steady blank red raster, ground
the GREEN and BLUE PURITY AD-
JUSTMENT TERMINALS. Refer to
the appropriate chassis layouts for
the locations of the terminals. For
sets which have edge-purity magnets
include the following steps:
Procedure Step 1. Move the four small
magnets fastened to each corner of the
magnetic shield away from the picture
tube and slide the deflection yoke
back towards the base of the picture
tube until it comes against the con-
vergence-magnet assembly. Do not
disturb the convergence-magnet
assembly.

Procedure Step 3. Slide the yoke
forward to obtain a uniformly red
raster having no dark or discolored
patches. Tighten the yoke in the
best position. Move the four small
magnets towards or away from the
bell of the picture tube to correct
any edge impurity.



PURITY Procedure G

Follow PRELIMINARY SETUP and
PROCEDURE A, except for the fol-
lowing:

Procedure Step 1. Move the two
small magnets on each side of the
deflection yoke away from the pic-
ture tube and slide the deflection
yoke back towards the base of the
picture tube until it comes up a-
gainst the convergence-magnet as -
sembly. Do not disturb the conver-
gence-magnet assembly.
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Procedure Step 3. Slide the yoke for-
ward to obtain a uniformly red raster
having no dark or discolored patches.
Tighten the yoke in the best posi-
tion.

Adjust the two small magnets men-
tioned in Step 1 after the color-tem-~
perature adjustment has been per-
formed. Set the SERVICE switch

to “PURITY’’ and move the two mag-
nets towards or away from the bell

of the picture tube to correct any
edge impurity.



Convergence adjustments are neces-
sary in color-TV receivers to get
proper registration of the electron
beams anywhere onthe face of the
color picture tube.

To obtain overall convergence, two
adjustments must be made:

1. Static (Center) Convergence.
These adjustments are made to in-
sure that each electron beam will
pass through the correct hole in
the shadow mask at the center of
the screen and strike only its
associated phosphor dot in the
proper dot trio. In modern color-
TV receivers static (center) con-
vergence is accomplished by adjust-
ing permanent magnets mounted on
the neck of the picture tube. The
drawings on the following pages
show some typical static-conver-
gence assemblies as well as some
blue-lateral-magnet assemblies.
When static (center) convergence
adjustments have been completed,
proceed with the dynamic-conver-

gence procedure given in the INDEX.
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2. Dynamic Convergence. These ad-
justments are necessary to obtain
registration of the three electron
beams as they are deflected across
the face of the color picture tube.
To compensate for the changes in
the arcs of the three electron

beams as they are deflected, proper
correction waveforms are applied to
the horizontal-and-vertical deflec-
tion coils. The waveforms are ad-
justed during the dynamic-conver-
gence adjustments.

STATIC CONVERGENCE

Preliminary Adjustments

1. Adjust Purity. (See PURITY
ADJUSTMENTS.)

2. Connect a color-bar/dot/cross-
hatch generator, such as the RCA
WR-64B or WR-502A, to the receiver
and set the generator to produce a
crosshatch pattern. Keep bright-
ness low during convergence adjust-
ments.

3. Check picture size, linearity
and focus. Readjust if necessary
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before making convergence adjust-
ments.

’ STATIC
CONVERGENCE

\
BLUE-LATERAL 7
ADJUSTMENT g

Static Convergence

STATIC-CONVERGENCE
Procedure---All Models

Note: For GE chassis HB and HC

refer directly to DYNAMIC CONVER-
GENCE, PROCEDURE Q.

84

1. Switch the generator to pro-
duce a dot pattern.

2. Bias off the blue gun (see PUR-
ITY ADJUSTMENTS for methods).
3. Adjust red and green static-con-
vergence adjustments to merge the
red and green dots in the center of
the screen. Note: When working
with sets having round picture tubes,
and rod-type holders for the static-
convergence magnets, you may find
that the range of the static-con-
vergence adjustment is not great
enough. In that case, pull the rod
holding the magnet out of its hol-
der, rotate the rod 180° along its
long axis and push it back into the
holder.

4. Remove bias from the blue gun.
5. Adjust the blue static-conver-
gence magnet and the blue-lateral
magnet to merge the blue dots with
the yellow (red and green) dots in
the center of the screen.

DYNAMIC CONVERGENCE

Preliminary Adjustments

A crosshatch pattern is required to
make dynamic-convergence adjust-
ments. :
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The RCA WR-64B or WR-502A, or
equivalent, should be used. To
simplify the dynamic-convergence

procedure, each procedure is keyed to

a series of drawings which show the

effect of the effect of the convergence-

board controls on the pattern. The
controls on the board have been
numbered for reference. Note: The
numbers do not appear on the actual
controls.

1. Adjust static (center) conver-
gence. Refer to STATIC CONVER-
GENCE, page

2. Set the generator to crosshatch.

DYNAMIC CONVERGENCE

Procedure A

a. See DYNAMIC CONVERGENCE,
Preliminary Adjustments, page 84.
b. Bias off the blue gun. Refer to

PURITY ADJUSTMENTS for methods.

1. Adjust control 1 to converge the
red and green vertical lines at the
bottom center of the screen.

2. Adjust control 2 to converge the
red and green vertical lines at the
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top center of the screen.

Repeat steps 1 and 2 to obtain con-
vergence of the red and green lines
along the vertical line through the
center of the screen. Correct ad-
justment may result in separate red
and green lines parallel to the ver-
tical center line. In this case,
readjust the red and green static-
convergence magnets to obtain con-
vergence.

3. Adjust control 3 to converge the
red and green horizontal lines at
the bottom center of the screen.

4. Adjust control 4 to converge the
red and green horizontal lines at
the top center of the screen. Re-
peat steps 3 and 4 to obtain con-
vergence through the center of the
screen. Correct adjustment may re-
sult when red and green horizon-
tal lines are equally displaced
along the center vertical line of
the screen. In this case, readjust
the red and green static-conver-
gence magnets to obtain conver-
gence.

Remove bias from the blve gun.
5. Adjust control 5 clockwise until
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a displacement between the blue and
yellow horizontal lines at the top
and bottom of the center area of

the screen is noticed. Blue should
be displaced in the same direction
(above or below) the yellow lines

at both top and bottom.

6. Adjust control 6 until the dis-
placement between the blue and
yellow horizontal lines is equal

at the top and bottom of the screen.

7. Readjust control 5 counterclock-
wise until the blue and yellow hor-
izontal lines converge at the top
and bottom of the screen. If eith-
er top or bottom lines converge
first, readjust control 6 so that

the yellow lines are dis placed
equally at the top and bottom of
the screen. Adjust control 5
counterclockwise until the top and
bottom lines converge. If nec-
essary, repeat steps 6 and 7. Cor-
rect adjustment may occur when the
blue and yellow horizontal lines
are equally displaced in a verti-
cal band through the center of the
acreen. In this case, readjust the

" blue static-convergence magnet.
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8. Adjust control 7 (coil) to make
the blue horizontal line at the
right center of the screen a
straight line. (Coils are adjusted
with a hex-head alignment tool,
1/10 inch across the flats.)

9. Adjust control 8 to make the
blue horizontal line at the left
center of the screen a straight
line.

Bios off the blue gun.

10. Adjust control 9 (coil) to con-
verge the red and green vertical
lines at the right side of the
screen.

11. Adjust control 10 (coil) to
converge the red and green hori-
zontal lines at the right side of
the screen.

12. Adjust control 11 to converge
the red and green vertical lines at
the left side of the screen.

13. Adjust control 12 to converge
the red and green horizontal lines
at the left side of the screen.

Remove bias from the blue gun.
14. Readjust control 7 (coil) to

7 13 )



converge the blue horizontal line at
the right center of the screen with
the vellow (red and green) horizon-
tal line.

15. Readjust control 8 to converge
the blue horizontal line at the

left center of the screen with the
yellow (red and green) horizontal
line.

The convergence adjustments should
now be complete.

Procedure Al.

Follow PROCEDURE A and refer to
CB-2. If necessary, connect the
jumper wire from point 'Y to pins
"W "V or "X"to extend the
ranges of controls 1 and 2. Connect
the other jumper wire to pins "H',
"G" or "U'"to extend the ranges of
controls 3 and 4.

Procedure A2
Follow PROCEDURE A and refer to

CB-3. If necessary, connect the
jumper wire from point "Y' to pins
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"V" or "X"to extend the ranges of
controls 1 and 2. Connect the other
jumper wire to pins "H", "G", or "U"
to extend the ranges of controls 3
and 4.

Procedure A3

Follow PROCEDURE Aand refer to
CB-31. If necessary, reverse leads
1 and 2 to the blue-horizontal-line
connectors to extend the ranges of
controls 5 and 6.

DYNAMIC CONVERGENCE

Procedure B

a. See DYNAMIC CONVERGENCE,
Preliminary Adjustments, page 84.

b. Bias off the blue gun. Referto
PURITY ADJUSTMENTS for methods.

1. Turn control 1 fully clockwise.
This will displace the green line
from the center blue vertical line.

2. Adjust control 2 so that the
displacement of the green line from
the center blue vertical line is
equal at both the top and bottom of
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the screen.

3. Readjust control 1 counterclock-
wise until the green and blue lines
converge at either the top or bot-
tom of the screen. (Occasionally,
they will converge at both the top
and bottom at this point, in which
case this adjustment is complete -
proceed to step 6.)

4. Readjust control 2 so that the
green line is equally displaced at
the top and bottom of the center
blue vertical line.

5. Readjust control 1 to converge
the green line with the blue line
at both the top and bottom of the
center blue vertical line. If
necessary repeat steps 4 and 5.

Remove bias from the red gun; bias
off the green gun.

6. Turn control 3 fully clockwise.
This will displace the red line
from the center blue vertical line
at both the top and bottom of the
screen.

7. Adjust control 4 so that the
displacement of the red from the
center blue vertical line is
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equal at both the top and bottom of
the screen.

8. Readjust control 3 counterclock-
wise until the red and blue lines
converge at either the top or

bottom of the screen. (Occasionally,
they will converge at both the top
and bottom at this point, in which
case this adjustment is complete -
proceed to step 11.)

9. Readjust control 4 so that the
red line is equally displaced at
the top and bottom of the center
blue vertical line.

10. Readjust control 3 to converge
the red line with the blue line

at both the top and bottom of the
center blue vertical line. If nec-
essary, repeat steps 9 and 10.

Remove bias from the green gun.

11. Adjust control 5 clockwise to
displace the blue and yellow hori-
zontal lines at the top and bottom
of the center area of the screen.

12. Adjust control 6 until the dis-
placement between the blue and
yellow horizontal lines is equal
at the top and bottom of the



screen.

13. Readjust control 5 counterclock-
wise until the blue and yellow hor-
izontal lines converge at the top
and bottom of the screen. If
either the top or bottom lines
converge first, readjust control 6
so that the yellow line is equally
displaced at the top and bottom of
the screen. Adjust control 5
counterclockwise until both the
top and bottom lines converge. If
necessary, repeat steps 12 and 13.
Correct adjustment may occur when
blue and yellow lines are equally
displaced in a vertical band
through the center of the screen.

In this case, readjust the blue
static-convergence magnet. Note:
For chassis using CB-22 and CB-23,
if convergence cannot be obtained
with controls 5 and 6 switch the
tip plugs on terminals 11 and 12
and repeat steps 11 through 13.

14. Adjust control 7 to make the
blue line at the right center of

the screen a straight line.

15. Adjust control 8 to make the
blue line at the left center of the
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screen a straight line.

Bias off the blue gun.

16. Adjust control 9 to converge
the red and green vertical lines at
the right side of the screen.

17. Adjust control 10 to converge
the red and green horizontal lines
at the right side of the screen.

18. Adjust control 11 to converge
the red and green vertical lines at
the left side of the screen.

19. Adjust control 12 to converge
the red and green horizontal lines
at the left side of the screen.

Note: For chassis using CB-22 and
CB-23, if convergence cannot be ob-
tained with controls 11 and 12
switch the tip plug from terminal

15 to 16 and from terminal 17 to 18
and repeat steps 18 and 19.

Remove bias from the blue gun.

20. Readjust control 7 to converge
the blue line at the right center

of the screen with the yellow

(red and green) horizontal line.

21. Readjust control 8 to converge
the blue line at the left center
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of the screen with the yellow (red
and green) horizontal line.

The convergence adjustments should
now be complete.

Procedure Bl

Follow PROCEDURE B and refer to
CB-12. If necessary, move the ap-
propriate clips on the convergence
board to extend the ranges of con-
trols 8, 11, and 12, and readjust

all controls affecting left side
convergence.

DYNAMIC CONVERGENCE

Procedure C

a. See DYNAMIC CONVERGENCE,
Preliminary Adjustments, page 84.
b. Bias off the blue gun. Refer to

PURITY ADJUSTMENTS for methods.

1. Adjust control 1 to converge the
red and green vertical lines at the
bottom center of the screen.

2. Adjust control 2 to converge the
red and green vertical lines at the
top center of the screen. Repeat
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steps 1 and 2 to converge the red
and green lines along the vertical
line through the center of the
screen. Correct adjustment may re-
sult in red and green lines being
parallel on the vertical line. In
this case, readjust the red and
green static-convergence magnets to
obtain convergence.

3. Adjust control 3 to converge the
red and green horizontal lines at
the bottom center of the screen.

4. Adjust control 4 to converge the
red and green horizontal lines in a
vertical band through the center of
the screen. Correct adjustment may
result when red and green horizon-
tal lines are equally displaced
through the area in question. In
this case, readjust the red and
green static-convergence magnets
to obtain convergence.

Remove bias from the blue gun.

5. Adjust control 5 clockwise un-
til a displacement between blue
and yellow horizontal lines at the
top and bottom of the center area
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of the screen is noticed. Blue
should be displaced in the same
direction (above or below) the
yellow lines at the top and bottom
of the screen.

6. Adjust control 6 until the

displacement between blue and yellow

horizontal lines becomes equal at
the top and bottom of the screen.

7. Turn control 5 counterclockwise
until the blue and yellow horizon-
tal lines converge at the top and
bottom of the screen. If the top

or bottom lines converge first, re-
adjust control 6 to equalize the
displacement. Turn control 5
counterclockwise until the top and
bottom lines converge. Correct ad-
justment may occur when the blue
and yellow horizontal lines are
equally displaced in a vertical
band through the center of the
screen. In this case, readjust

the blue static-convergence magnet.

Bias off the red ond green guns.

8. Adjust control 7 for maximum
displacement (bowing) of the blue
horizontal line in the center of
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the screen.

9. Adjust control 8 to put the
droop or sag in the blue horizontal
line in the center of the screen.
(Adjust coils with a hex-head align-
ment tool, 1/10th inch across the
flats.)

10. Adjust control 9 until the
droop or sag in the blue horizontal
line is pushed upwards at the cen-
ter of the screen.

11. Readjust control 7 to straighten
the blue horizontal line.

Bios off the blue gun.

12. Adjust control 10 to converge
the red and green vertical lines
at the right side of the screen.
13. Adjust control 11 to converge
the red and green vertical lines
at the left side of the screen.
Repeat steps 12 and 13 for best
convergence of the red and green
vertical lines at the left and
right sides of the screen.

14. Adjust control 12 to converge
the red and green horizontal lines
at the right side of the screen.
15. Adjust control 13 to converge
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the red and green horizontal lines
at the left side of the screen.

Remove bios from the blue gun.

16. Repeat adjustments of controls
7 and 8 to converge the blue hori-
zontal line with the vellow (red

and green) horizontal line.

Touch up static-convergence adjust-
ments if necessary.

The convergence adjustments should
now be complete.

DYNAMIC CONVERGENCE
Procedure D
a. See DYNAMIC CONVERGENCE,

Preliminary Adjustments, page 84.
b. Bios off the blue gun. Refer to

PURITY ADJUSTMENTS for methods.

1. Adjust control 1 to converge the
red and green vertical lines at
the bottom center of the screen.

2. Adjust control 2 to converge the
red and green vertical lines at the
top center of the screen.

Repeat steps 1 and 2 to obtain con-
vergence of the red and green lines
along the vertical line through
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the center of the screen. Coarrect
adjustment may result in the red and
green lines being parallel on the
vertical line. In this case, read-
just the red and green static-con-
vergence magnets to obtain conver-
gence.

3. Adjust control 3 to converge the
red and green horizontal lines at
the bottom center of the screen.

4. Adjust control 4 to converge the
red and green horizontal lines at
the top center of the screen.
Repeat steps 3 and 4 to obtain con-
vergence of the red and green hor-
izontal lines in a vertical band
through the center of the screen.
Correct adjustment may result when
the red and green horizontal lines
are equally displaced through the
area in question. In this case,
readjust the red and green static-
convergence magnets to obtain con-
vergence.

Remove bios from the blue gun.
5. Adjust control 5 clockwise until

a displacement between the blue and
yellow horizontal lines at the top



and bottom of the center area of the
screen is noticed. Blue should be
‘displaced in the same direction
(above or below) the yellow lines
at the top and bottom.

6. Adjust control 6 until the
displacement between the blue and
yellow horizontal lines becomes
equal at the top and bottom of the
screen.

7. Turn control 5 counterclockwise
until the blue and yellow horizon-
tal lines converge at the top and
bottom of the screen. If the top

or bottom lines converge first, re-
adjust control 6 to equalize the
displacement. Turn control 5
counterclockwise until the top and
bottom lines converge. Correct ad-
justment may occur when the blue
and yellow horizontal lines are
equally displaced in a vertical
band through the center of the
screen. In this case, readjust the
blue static-convergence magnet.

8. Adjust control 7 to make the
blue horizontal line at the right
side of the screen a straight line.
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(Adjust coils with a hex-head align-
ment tool, 1/10th inch across the
flats.)

9. Adjust control 8 to make the
blue horizontal line at the left

side of the screen a straight line.

Bias off the blue gun.

10. Adjust control 9 to converge
the red and green vertical lines at
the right side of the screen.

11. Adjust control 10 to converge
the red and green vertical lincs

at the left side of the screen.
Repeat steps 10 and 11 for best
convergence of the red and green
vertical lines in a horizontal

band from left to right. Correct
adjustment may occur when the red
and green vertical lines become
equally spaced. In this case,
readjust the red and green static-
convergence magnets to obtain con-
vergence.

12. Adjust control 11 to converge
the red and green horizontal lines
at the right side of the screen.

13. Adjust control 12 to converge
the red and green horizontal lines

I 3 '™ 3% 1 % 1



at the left side of the screen.
Repeat steps 12 and 13 to obtain
convergence of the red and green
horizontal lines from left to

right. Correct adjustment may
result in the red and green horizon-
tal lines becoming parallel. In
this case, readjust the static-
convergence magnets to obtain con-
vergence.

Remove bias from the blue gun.

14. Readjust controls 7 and 8 to
converge the blue horizontal lines
with the yellow (red and green)
lines at the right and left sides
of the screen.

The convergence adjustments should
now be complete.

DYNAMIC CONVERGENCE

Procedure E

a. See DYNAMIC CONVERGENCE,
Preliminary Adjustments, page 84.
b. Bios off the blue gun. Refer to

PURITY ADJUSTMENTS for methods.

1. Adjust control 1 to converge
the red and green vertical lines
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at the bottom center of the screen.

2. Adjust control 2 to converge
the red and green vertical lines

at the top center of the screen.
Repeat steps 1 and 2 to obtain
convergence of the red and green
lines along the vertical line
through the center of the screen.
Correct adjustment may result in
the red and green lines being
parallel on the vertical line. In
this case, readjust the red and
green static-convergence magnets
to obtain convergence. Note: For
chassis using CB-24, if the ranges
of controls 1 and 2 are insufficient
reverse the setting of the R-G
RANGE SWITCH.

3. Adjust control 3 to converge the
red and green horizontal lines at
the bottom center of the screen.

4. Adjust control 4 to converge the
red and green horizontal lines at
the top center of the screen.
Repeat steps 3 and 4 to converge
the red and green horizontal lines
in a vertical band through the
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center of the screen. Correct ad-
justment may resnit when the red
and green horizontal lines are
equally displaced through the area
in question. In this case, read-
just the red and green static-con-
vergence magnets to obtain conver-
gence.

Remove bios from the blue gun.

5. Adjust control 5 clockwise until
a displacement between the blue and
yellow horizontal lines at the top
and bottom of the center area of the
screen is noticed. Blue should be
displaced in the same direction
(above or below) the yellow lines

at the top and bottom of the screen.

6. Adjust control 6 until the dis-
placement between the blue and
yellow horizontal lines becomes
equal at the top and bottom of the
screen.

7. Turn control 5 counterclockwise
unti} the blue and yellow horizon-
tal lines converge at the top and
bottom of the screen. If the top

or bottom lines converge first, re-
adjust control 6 to equalize the
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displacement. Turn control 5
counterclockwise until the top and
bottom lines converge. Correct ad-
justment may occur when the blue and
yellow horizontal lines are equally
displaced in a vertical band through
the center of the screen. In this
case, readjust the blue staticcon-
vergence magnet. Note: For chassis
using CB-24 if the ranges of con-
trols 5 and 6 are insufficient re-
verse the setting of the BLUE VER-
TICAL SWITCH.

Bias off the blue gun.

8. Adjust control 7 to converge
the red and green vertical lines at
the right side of the screen. (Ad-
just coils with a hex-head align-
ment tool, 1/10th inch across the
flats.)

9. Adjust control 8 to converge
the red and green vertical lines
at the left side of the screen.

10. Adjust control 9 to converge the
red and green horizontal lines at
both sides of the screen.

Repeat steps 8, 9, and 10 to obtain
the best convergence at the sides
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of the screen. Correct adjustment
may result in the red and green
horizontal lines being parallel or

the red and green vertical lines
being equally spaced across the
screen. In these cases, readjust

the red and green static-conver-
gence magnets to obtainconvergence.

11. Adjust control 10 to converge
the red and green horizontal lines
at the center, or to ohtain parallel
red and green horizontal lines. In
the latter case, adjust the red and
green static-convergence magnets to
obtain convergence.

Remove bias from the blue gun.
12. Turn control 13 to maximum
(fully clockwise).

13. Adjust control 11 until the
droop or sag in the blue line is
centered horizontally.

14. Adjust control 12 until the
droop or sag in the blue line is
pushed upwards in the center.

15. Turn control 13 counterclock-
wise until the blue horizontal

line is converged with the yellow
horizontal line in the center of
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the screen. Correct adjustment

may occr if the blue and yellow
lines become parallel. In this

case, reset the blue static-conver-
gence magnet to obtain ¢onvergence.
The convergence adjustments should
now be complete.

DYNAMIC CONVERGENCE

Procedure F

a. See DYNAMIC CONVERGENCE,
Preliminary Adjustments, page 84.

b. Bias off the blue gun. Refer to
PURITY ADJUSTMENTS for methods.

1. Adjust controls 1 and 2 to con-
verge the red and green vertical
center lines. Readjust the static-
convergence magnets, if necessary.

2. Adjust control 3 to converge
the bottom red and green horizon-
tal lines and control 4 to converge
the top red and green horizontal
lines at the center line of the
screen.

Remove bias from the blue gun.

3. Adjust controls 5 and 6 to ob-
tain a straight horizontal blue
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center line. (Adjust coils with
a hex-head alignment tool, 1/10
inch across the flats.)

4. Adjust controls 7 and 8 to ob-
tain a uniform displacement of

the blue horizontal lines along the
center vertical line. Converge the
blue horizontal lines with the
red-green (yellow) horizontal line
by adjusting the blue static-con-
vergence magnet. Adjust the red
and green static-convergence mag-
nets, if necessary. Repeat steps
3 and 4, if necessary.

5. Adjust controls 9 and 10 alter-
nately to converge the red and
green vertical lines at the right
and left sides of the screen.

6. Adjust controls 11 and 12 al-
ternately to converge the red and
green horizontal center lines. Con-
verge the center of the screen and
repeat steps 5 and 6, if necessary.

7. Minor touch-up adjustments may
be made using the appropriate con-
trols. If wide blue-field correc-
tion is necessary because of the
blue field overscanning the red
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and green, loosen the yoke thumb
screws and tighten the wide blue-
correction screw on the bottom of
the deflection yoke. The wide blue-
correction screw positions the yoke
vertically for proper blue-beam
scan. If wide blue correction is
adjusted, purity must be rechecked,
and convergence may require a
"touch-up'" adjustment.

The convergence adjustments should
now be complete.

DYNAMIC CONVERGENCE

Procedure G

a. See DYNAMIC CONVERGENCE,
Preliminary Adjustments, page 84.

b. Bias off the blue gun. Refer to
PURITY ADJUSTMENTS for methods.
1. Adjust control 1 to converge the
red and green horizontal lines at

the bottom center of the screen.

2. Adjust control 2 to converge the
red and green vertical lines at the
bottom center of the screen.

3. Adjust control 3 to converge the



red and green horizontal lines at
the top center of the screen.

4. Adjust control 4 to converge the
red and green vertical lines at the
top center of the screen. Repeat
steps 1 through 4 to achieve the
best convergence of both horizontal
and vertical red and green lines
from the top center to the bottom
center of the screen. Correct ad-
justment may occur if the displace-
ment of the red and green lines is
uniform (equally displaced or
parallel). In this case, readjust
the red and green static-conver-
gence magnets to obtain convergence.

Remove bias from the blue gun.

5. Adjust control 5 to converge the
blue horizontal lines with the
yellow horizontal lines at the
bottom center of the screen.

6. Adjust control 6 to converge the
blue horizontal lines with the
yellow horizontal lines at the top
center of the screen. Repeat steps
5 and 6 to obtain convergence be-
tween the blue and yellow horizon-
tal lines in a vertical band from
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the top to the bottom of the screen.
Correct adjustment may occur if the
blue lines are equally displaced
from the yellow lines from top to
bottom of the screen. In this case,
readjust the blue static-convergence
magnet to obtain convergence.

7. Adjust control 7 to converge

the red and green horizontal lines
at the right side of the screen.
(Adjust coils with a hex-head align-
ment tool, 1/10th inch across the
flats.)

8. Adjust control 8 to converge
the red and green vertical lines
at the right side of the screen.

9. Adjust control 9 to converge
the blue horizontal lines with
the yellow (red and green) hori-
zontal lines at the right side of
the screen.

10. Adjust control 10 to converge
the red and green horizontal lines
at the left side of the screen.

11. Adjust control 11 to converge
the red and green vertical lines
at the left side of the screen.

12. Adjust control 12 to converge

i/
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the blue horizontal lines with the
yellow (red and green) horizontal
lines at the left side of the

screen.

The convergence adjustments should
now be complete.

DYNAMIC CONVERGENCE

Procedure H

a. See DYNAMIC CONVERGENCE,
Preliminary Adjustments, page 84.

1. Adjust controls 1 and 2 to
obtain a straight horizontal blue
center line.

2. Adjust controls 3 and 4 to ob-
tain a uniform displacement of the
blue horizontal lines along the
center vertical line.

3. Adjust controls 5 and 6 to con-
verge the red and green vertical
center lines. Readjust the static-
convergence magnets, if necessary.

4. Adjust control 7 to converge
the bottom red and green horizontal
lines and control 8 to converge

the top red and green horizontal
lines at the center of the screen.
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Converge the blue horizontal lines
with the red-green (yellow) hori-
zontal lines by adjusting the blue
static-convergence magnet. Adjust
the red and green static-conver-
gence magnets, if necessary.

5. Adjust controls 9 and 10 alter-
nately to converge the red and
green vertical lines at the right
and left sides of the screen.

6. Adjust controls 11 and 12 al-
ternately to converge the red and
green horizontal center lines. Con-
verge the center of the screen

and repeat steps 5 and 6, if nec-
essary. Minor touch-up adjustments
may be made using the appropriate
controls.

The convergence adjustments should
now be complete.

DYNAMIC CONVERGENCE
Procedure J

a. See DYNAMIC CONVERGENCE,
Preliminary Adjustments, page 84.

b. Bios off the blue gun. Refer to
PURITY ADJUSTMENTS for methods.



1. Adjust control 1 to converge the
red and green horizontal lines at
the top center of the screen.

2. Adjust control 2 to converge the
red and green horizontal lines at
the bottom center of the screen.

3. Adjust control 3 to converge the
red and green vertical lines at the
top center of the screen.

4. Adjust control 4 to converge the
red and green vertical lines at the
bottom center of the screen.

5. Adjust control 5 to converge the
red and green vertical lines at the
right side of the screen.

6. Adjust control 6 to converge the
red and green horizontal lines at
the right side of the screer.

7. Adjust control 7 to converge the
red and green vertical lines at the
left side of the screen.

8. Adjust control 8 to converge the
red and green horizontal lines at
the left side of the screen.

Note: If necessary, slide the RED
or GREEN SWITCH, or both, to the
opposite position to increase the
ranges of controls 5, 6, 7, and 8.
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Repeat steps 5 through 8 to obtain

convergence of the red and green

horizontal and vertical lines at

the left and right sides of the
screen,

Remove bios from the blue gun.

9. Adjust control 9 to converge

the blue horizontal lines with the
yellow (red and green) horizontal

lines at the top center of the
screen.

10. Adjust control 10 to converge

the blue horizontal lines with

the yellow (red and green) hori-

zontal lines at the bottom center

of the screen. Correct adjust-
ment may occur if the blue and

yellow lines become parallel. In

this case, readjust the blue

static-convergence magnet to ob-

tain convergence.

11. Adjust control 11 to converge

the blue horizontal lines with
the yellow horizontal lines at
the right side of the screen.

12. Adjust control 12 to converge

the blue horizontal lines with the

yellow horizontal lines at the

3 €2 €3 ()
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left side of the screen.
The convergence adjustments should
now be complete.

DYNAMIC CONVERGENCE

Procedure K

a. See DYNAMIC CONVERGENCE,
Preliminary Adjustments, page 84.
b. Bias off the blue gun. Refer to

PURITY ADJUSTMENTS for methods.

1. Adjust control 1 to converge
the red and green vertical lines
at the bottom center of the screen.

2. Adjust control 2 to converge
the red and green vertical lines
at the top center of the screen.
Repeat steps 1 and 2 to obtain
convergence of the red and green
lines along the vertical line
through the center of the screen.
Correct adjustment may result in
the red and green lines being
parallel along the center vertical
line. In this case, readjust the
red and green static-convergence
magnets to obtain convergence.
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3. Adjust control 3 to converge the
red and green horizontal lines at
the bottom center of the screen.

4. Adjust control 4 to converge the
red and green horizontal lines at
the top center of the screen. Re-
peat steps 3 and 4 to obtain conver-
gence of the red and green horizon-
tal lines in a vertical band

through the center of the screen.
Correct adjustment may occur when
the red and green horizontal lines
are equally displaced through the
area in question. In this case,
readjust the red and green static-
convergence magnets to obtain con-
vergence,

Remove bias from the blue gun.

5. Adjust control 5 to converge the
blue horizontal lines with the
yellow (red and green) horizontal
lines at the bottom center of the
screen.

6. Adjust control 6 to converge

the blue horizontal lines with the
yellow horizontal lines at the top
center of the screen.

7. Adjust control 7 to make the
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center blue horizontal line at the
right side of the screen a straight
line.

8. Adjust control 8 to make the
center blue horizontal line at the
left side of the screen a straight
line.

9. Adjust control 9 to make the
blue horizontal line in the center
of the screen a straight line.

Bias off the blue gun.

10. Adjust control 10 to converge
the red and green vertical lines at
the right side of the screen.

11. Adjust control 11 to converge
the red and green horizontal lines
at the right side of the screen.

12. Adjust control 12 to converge
the red and green vertical lines
at the left side of the screen.

13. Adjust control 13 to converge
the red and green horizontal lines
at the left side of the screen.
Remove bias from the blue gun.

14. Readjust controls 7, 8, and 9
to converge the center blue hori-
zontal line with the center yellow
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(red and green) horizontal line
at the right, left, and center of
the screen.

The convergence adjustments should
now be complete.

DYNAMIC CONVERGENCE

Procedure L

a. See DYNAMIC CONVERGENCE,
Preliminary Adjustments, page 84.

b. Bias off the blue gun. Refer to
PURITY ADJUSTMENTS for methods.

1. Adjust control 1 to converge the
red and green center vertical lines,
or to obtain crossover of the lines

with equal displacement at the top
and bottom of the screen.

2. Adjust control 2 to reduce the
displacement between the red and
green center vertical lines until
the lines converge. Repeat steps
1 and 2, if necessary. Correct
adjustment may result in the red
and green lines being parallel on
the vertical line. In this case,
readjust the red and green static-
convergence magnets.



3. Adjust control 3 to converge the
red and green horizontal lines at

the top and bottom of the screen, or
to obtain equal but opposite dis-
placement of the red and green lines
at the top and bottom of the screen.
Red should be displaced above green
at the top of the screen and below
green at the bottom.

4. Adjust control 4 to reduce the
displacement between the red and
green horizontal lines at the top
and bottom of the screen until the
red and green lines converge. Re-
peat steps 3 and 4 to obtain con-
vergence of the red and green hori-
zontal lines in a vertical band
through the center of the screen.
Correct adjustment may occur when
the red and green horizontal lines
are equally displaced along the cen-
ter vertical line. In this case,
readjust the red and green static-
convergence magnets to obtain con-
vergence.

Remove bias from the blue gun.

5. Adjust control 5 to converge the
blue and yellow horizontal lines,
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or to obtain equal but opposite
displacement of the lines at the

top and bottom of the screen. Blue
should be displaced below the yellow
horizontal line at the top of the
screen and above the yellow line at
the bottom of the screen.

6. Adjust control 6 to reduce the
displacement between the blue and
yellow horizontal lines at the

top and bottom of the screen until
the blue and yellow lines converge.
Repeat steps 5 and 6 to obtain con-
vergence of the blue and yellow hor-
izontal lines along the center ver-
tical line. Correct adjustment

may occur when the blue and yellow
horizontal lines are equally dis-
placed along the center vertical
line. In this case, readjust the
blue static-convergence magnet to
obtain convergence.

7. Adjust control 7 to make the
blue horizontal center line at the
right side of the screen a straight
line.

8. Adjust control 8 to make the
blue horizontal center line at the

t3Y 3
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left side of the screen a straight
line.

Bias off the blue gun.

9. Adjust control 9 to converge
the red and green vertical lines
at the right and left sides of the
screen, or to obtain equal but
opposite displacement of the red
and green lines at the right and
left sides of the screen. Red
should be displaced to the left
of the green vertical line at the
left side of the screen and to the
right of the greeen vertical line
at the right side of the screen.

10. Adjust control 10 to reduce
the displacement between the red
and green vertical lines at the
right and left sides of the screen
until the red and green lines con-
verge. Repeat steps 9 and 10, if
necessary.

11. Adjust control 11 to converge
the red and green horizontal lines
at the right side of the screen.

12. Adjust control 12 to converge
the red and green horizontal lines
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at the left side of the screen.

Remove bias from the blue gun.

13. Readjust controls 7 and 8 to
converge the blue horizontal line
with the yellow (red and green)
horizontal line at the right and

left sides of the screen.

The convergence adjustments should
now be complete.

DYNAMIC CONVERGENCE

Procedure M

a. See DYNAMIC CONVERGENCE,
Preliminary Adjustments, page 84.

b. Bias off the blue gun. Refer to
PURITY ADJUSTMENTS for methods.

1. Adjust control 1 to converge
the red and green vertical lines
at the top center of the screen.

2. Adjust control 2 to converge
the red and green vertical lines

at the bottom center of the screen.
Repeat steps 1 and 2 to obtain
convergence of the red and green
lines along the vertical line
through the center of the screen.
Correct adjustment may result in



the red and green lines being
parallel on the vertical line. In
this case, readjust the red and
green static-convergence magnets to
obtain convergence.

3. Adjust control 3 to converge the
red and green horizontal lines at
the top center of the screen.

4. Adjust control 4 to converge the
red and green horizontal lines at
the bottom center of the screen. Re-
peat steps 3 and 4 to obtain conver-
gence of the red and green horizon-
tal lines in a vertical band

through the center of the screen.
Correct adjustment may result when
the red and green horizontal lines
are equally displaced through the
area in question. In this case,
readjust the red and green static-
convergence magnets to obtain con-
vergence.

5. Adjust control 5 to converge the
red and green vertical lines at
the right side of the screen.

6. Adjust control 6 to converge the
red and green vertical lines at
the left side of the screen.

7. Adjust control 7 to converge the
red and green horizontal lines at
the right side of the screen.

8. Adjust control 8 to converge the
red and green horizontal lines at
the left side of the screen.

Remove bias from the blue gun.

9. Adjust control 9 until a dis-
placement is obtained between the
blue and yellow (red and green)
horizontal lines at the top and
bottom of the center area of the
screen. Blue should be displaced
in the same direction (above or be-
low) the yellow lines at the top
and bottom of the screen.

10. Adjust control 10 until the
displacement between the blue and
yellow horizontal lines is equal
at the top and bottom of the screen.

11. Readjust control 9 until the
blue and yellow horizontal lines
converge at the top and bottom of
the screen. If either top or
bottom lines converge first, read-
just control 10 so that the yellow
line is displaced equally at the
top and bottom of the screen.
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Readjust control 9 until the top

and bottom lines converge. Correct
adjustment may occur when the blue
and yellow lines are equally dis-
placed in a vertical band through
the center of the screen. In this
case, readjust the blue static-con-
vergence magnet to obtain conver-
gence.

12. Adjust control 11 to obtain
a droop or sag in the blue horizon-
tal line.

13. Adjust control 12 until the
droop or sag in the blue horizontal
line is centered horizontally.

14. Adjust control 13 until the
droop or sag in the blue horizontal
line is pushed upwards at the cen-
ter.

15. Readjust control 11 counter-
clockwise until the blue horizon-
tal line is converged with the
yellow horizontal line in the
center of the screen. Correct ad-
justment may occur if the blue and
yellow lines become parallel. In
this case, readjust the blue static-
convergence magnet to obtain
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convergence.
The convergence adjustments should
now be complete.

DYNAMIC CONVERGENCE

Procedure N

a. See DYNAMIC CONVERGENCE,
Preliminary Adjustments, page 84.

b. Bios off the blue gun. Refer to
PURITY ADJUSTMENTS for methods.

1. Adjust control 1 to converge the
red and green vertical lines at the
top center of the screen.

2. Adjust control 2 to converge the
red and green vertical lines at the
bottom center of the screen. Re-
peat steps 1 and 2 to obtain con-
vergence of the red and green lines
along the vertical line through

the center of the screen. Correct
adjustment may result in the red
and green lines being parallel on
the vertical line. In this case,
readjust the red and green static-
convergence magnets to obtain con-
vergence.

3. Adjust control 3 to converge the



red and green horizontal lines at
the top center of the screen.

4. Adjust control 4 to converge the
red and green horizontal lines at
the bottom center of the screen.
Repeat steps 3 and 4 to converge
the red and green horizontal lines
in a vertical band through the
center of the screen. Correct ad-
justment may result when thered and
green horizontal lines are equally
displaced through the area in ques-
tion. In this case, readjust the

red and green static-convergence
magnets to obtain convergence.

5. Adjust control 5 to converge the
red and green vertical lines at the
right side of the screen.

6. Adjust control 6 to converge the
red and green vertical lines at
the left side of the screen.

7. Adjust control 7 to converge the
red and green horizontal lines at
the right side of the screen.

8. Adjust control 8 to converge the
red and green horizontal lines at
the left side of the screen.

Remove bios from the blue gun.
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9. Adjust control 9 until a dis-
placement is obtained between the
blue and yellow (red and green)
horizontal lines at the top and
bottom of the center area of the
screen. Blue should be displaced
in the same direction (above or be-
low) the yellow lines at the top
and bottom of the screen.

10. Adjust control 10 until the
displacement between the blue and
yellow horizontal lines is equal
at the top and bottom of the screen.

11. Readjust control 9 until the
blue and yellow horizontal lines
converge at the top and bottom of
the screen. If either top or

bottom lines converge first, read-
just control 10 so that the yellow
line is displaced equally at the

top and bottom of the screen. Read-
just control 9 until the top and
bottom lines converge. Correct
adjustment may occur when the blue
and yellow lines are equally dis-
placed in a vertical band through
the center of the screen. In this
case, readjust the blue static-



convergence magnet to obtain con-
vergence.

12. Adjust control 11 to converge
the center horizontal blue line
with the yellow (red and green)
line at the right side of the
screen.

13. Adjust control 12 to converge
the center horizontal blue line

with the yellow (red and green)

line at the left side of the screen.
The convergence adjustments should
now bhe complete.

DYNAMIC CONVERGENCE

Procedure P

a. See DYNAMIC CONVERGENCE,
Preliminary Adjustments, page $4.

b. Bias off the blue gun. Refer
to PURITY ADJUSTMENTS for bias
methods.

1. Adjust control 1 to converge
the red and green vertical lines
at the bottom center of the screen.

2. Adjust control 2 to converge

the red and green vertical lines
at the top center of the screen.
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Repeat steps 1 and 2 to obtain con-
vergence of the red and green lines
along the vertical line through the
center of the screen. Correct ad-
justment may result in the red and
green lines being parallel on the
vertical line. In this case, read-
just the red and green static con-
vergence magnets to obtain conver-
gence. Note: For chassis using
CB-26, if the ranges of controls 1
and 2 are insufficient reverse the
setting of the R-G RANGE SWITCH.

3. Adjust control 3 to converge the
red and green horizontal lines at
the bottom center of the screen.

4. Adjust control 4 to converge the
red and green horizontal lines at
the top center of the screen. Re-
peat steps 3 and 4 to converge the
red and green horizontal lines in
a vertical band through the center
of the screen. Correct adjustment
may result when the red and green
horizontal lines are equally dis-
placed through the area in ques-
tion. In this case, readjust the
red and green static-convergence



magnets to obtain convergence.

5. Adjust control 5 to converge the
red and green vertical lines at the
right side of the screen.

6. Adjust control 6 to converge the
red and green vertical lines at the
left side of the screen. Repeat
steps 5 and 6 to obtain the best
convergence at both sides of the
screen. Correct adjustment may re-
sult inred and green vertical lines
being equally spaced across the
screen. In this case, readjust the
red and green static-convergence
magnets to obtain convergence.

7. Set control 8 to mid-range.

8. Adjust control 7 to converge the
center horizontal red and green
lines at both sides of the screen.

9. Adjust control 8 to converge the
center horizontal red and green
lines at the center of the screen.
Repeat steps 8 and 9 to obtain the
best overall convergence. Correct
adjustment may result in the red
and green lines being parallel. In
this case, readjust the red and

green static-convergence magnets to
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obtain convergence.
Remove bios from the blue gun.

10. Turn control 11 to maximum
(fully clockwise).

11. Adjust control 9 until the blue
line is centered horizontally.

12. Adjust control 10 until the
droop or sag in the blue line is
pushed upwards in the center.

13. Readjust control 11 counter-
clockwise until the blue horizontal
line is converged with the yellow
horizontal line in the center of the
screen. Correct adjustment may
occur if the blue and yellow lines
become parallel. In this case,
readjust the blue static-conver-
gence magnet to obtain conver-
gence. Repeat steps 11 through 13,
if necessary.

14. Turn control 13 to minimum
(fully counterclockwise).

15. Adjust control 12 until a dis-
placement between the blue and
yellow lines at the top and bottom
of the center area of the screen is
noticed. Blue should be displaced
in the same direction (above or

I 173 13 (%
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below) the yellow lines at the top
and bottom of the screen.

16. Readjust control 13 until the
blue and yellow horizontal lines
converge at the top and bottom of
the screen. If either the top

or bottom lines converge first,
readjust control 12 to equalize

the displacement. Readjust control
13 to converge the lines at the top
and bottom of the screen. Correct
adjustment may occur when the blue
and yellow horizontal lines are
equally displaced in a vertical
band through the center of the
screen. In this case,readjustthe
blue static-convergence magnet to
obtain convergence. Note: For
chassis using CB-26, if the ranges
of controls 12 and 13 are insuffi-
cient reverse the setting of the
BLUE VERTICAL SWITCH.

The convergence adjustments
should now be complete.

DYNAMIC CONVERGENCE
Procedure Q

Note: Convergence and purity are ad-

125

i38 3% 12 113

justed together for these chassis.
a. Degauss the receiver.

b. Connect the color-bar/dot/cross-
hatch generator, such as the RCA
WR-64B or WR-502A, to the antenna
terminals of the receiver and set
the generator and receiver to pro-
duce a crosshatch pattern.

c. Check picture size, linearity,
and focus. Readjust, if necessary,
before making convergence adjust-
ments.

d. Switch the generator to "off".

1. Loosen the screws on the horizon-
tal convergence sliders and move
each slider to place the core end
approximately 1/8 inch from the

neck of the picture tube.

2. Adjust the purity rings so that
the square tab on each ring is 180
degrees from the other. Then pos-
ition the purity-ring assembly on
the neck of the picture tube so
that the square tabs are on a ver-
tical plane.

3. Position the red and blue ver-
tical static-convergence magnets



so that the line marked on the end
of each magnet is on a vertical
plane. Position the red and blue
horizontal static-convergence mag-
nets so that the line marked on the
end of each magnet is on a horizon-
tal plane.

4. Set the MASTER BRIGHTNESS

(Front Panel) control to approximate-
ly mid-range and set the CONTRAST
control completely counterclockwise.

5. Set the SCREEN controls com-
pletely clockwise and adjust the
GREEN AND BLUE G1 controls for a
semblance of black-and-white
tracking.

6. Switch the generator to pro-
duce a dot pattern.

7. Adjust the four static-conver-
gence magnets to merge red and
blue dots with the green dots in
the center of the screen. Switch
the generator to "off".

8. Set the GREEN and BLUE G1 con-
trols completely counterclockwise.
Loosen the yoke-clamp screw -and
slide the yoke back as far as
possible. Tighten the clamp screw
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to permit the yoke to just slide
and turn.

9. Spread the tabs of the purity-
ring assembly and rotate the assem-
bly until the red area is exactly in
the center of the screen.

10. Switch the generator to produce
a dot pattern. Advance the GREEN
G1 control to obtain green and red
dots on the screen. Adjust the

red static-convergence magnets to
converge the green and red (yellow)
dots in the center of the screen.

11. Advance the BLUE G1 control to
obtain blue and yellow dots in the
center of the screen. Adjust

the blue static-convergence magnets
to converge the blue and yellow
(white) dots in the center of the
screen. Switch the generator to

Iof II-

12. Set the GREEN and BLUE G1
controls completely counterclock-
wise and slide the yoke forward
to obtain the best overall pure red
raster and proper leveling of the
picture. Repeat steps 8 through
12 to obtain the best overall
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center convergence consistent with
good overall purity.

13. Switch the generator to pro-
duce a crosshatch pattern. Advance
the GREEN G1 control and observe
the relationship between the red
and green vertical lines at the

right and left sides of the screen.
Move the red horizontal slider
towards the neck of the tube if

red appears inside of green (closer
to the center of the raster). Move
the red horizontal slider away

from the neck of the tube if red
appears outside of green (closer

to the edge of the raster).

14. Adjust the red vertical static-
convergence magnet to converge the
red and green vertical lines along
the center horizontal line.

15. Advance the BLUE G1 control
and observe the relationship between
the yellow (red and green) and blue
vertical lines at the right and

left sides of the screen. Adjust
the blue horizontal slider and the
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blue static-convergence magnets to
converge the blue lines with the
yellow. Repeat steps 13 through

15 to obtain best overall center
convergence consistent with good
purity. Lock the sliders in place
after the adjustment has been com-
pleted.

16. Check convergence of the hori-
zontal lines along the center ver-
tical line. If additional adjust-
ment is necessary, the connections
to each vertical convergence coil
may be changed to either reverse

the polarity of the coil or remove

the coil completely from the cir-
cuit. Clips and lugs are provided
on the top of the assembly for this
purpose.

17. Set the GREEN and BLUE Gl
controls completely counterclockwise
and position the yoke to obtain the
best overall red raster. Check
purity on the blue and green screens.
Clamp the yoke in the position which
gives the best overall purity.



Black-and-white setup adjustments,
sometimes called color-temperature
adjustments or gray-scale tracking,
are made to obtain a neutral white-
and-gray scale in the black-and-
white picture. In these setup
adjustments, signal levels and
operating voltages applied to the
three guns of the picture tube are
adjusted to maintain the proper

balance of electron-gun currents
for all values of bias between cut-

off and maximum highlight bright-
ness.

The object of these adjustments is
to obtain the brightest picture
possible, while maintaining proper
black-and-white tracking of the
picture tube at all brightness
levels.

Incorrect Highlights
If proper black-and-white tracking

cannot be obtained according to
the following procedures, it may be

necessary to rearrange the signals
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applied to the cathodes of the pic-
ture tube.

Rearranging the signals might be
necessary because maximum video
drive is normally applied to the
red gun and an adjustable, but
lower amplitude signal is applied
to the green and blue guns. This
arrangement is used because red,
usually the least efficient phos-
phor, requires the most drive.

However, improvements in the red
phosphors used in more recent pic-
ture tubes have brought about a
condition that might require the
blue or green gun to have maximum
drive.

In older sets, loss of emission in
the green or blue gun might be
counteracted by applying the
greatest drive to the weak gun.

The choice of cathode lead to be
interchanged with the red lead de-
pends on which change provides the

Black-and-White
Setup Adjustments
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most satisfactory results. In re-
ceivers which use a fixed-video-
drive ratio and background and
screen controls for tracking. it is
recommended that the blue and green
cathode leads be disconnected from
their normal receiver tie points and
connected to the red cathode lead
tie point.

To interchange cathode leads pro-
ceed as follows:

1. If the picture lacks green in

the highlights (looks magenta or
violet in highlights), even though
the GREEN-DRIVE control is turned
to maximum interchange the cathode
leads to the red and green guns of
the picture tube.

2. If the picture lacks blue in the
highlights (appears yellow in the
highlights), even though the BLUE-
DRIVE control is turned to maximum,
interchange the cathode leads of the
red and blue guns of the picture tube.

Cathode leads in most sets are
yellow with a red, green, or blue
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tracer to identify the gun. To
swap leads, disconnect them where
they join to tie points on the
chassis.

BLACK-AND-WHITE SETUP
Procedure A

1. Set the KINE-BIAS, DRIVE, and
SCREEN controls to mid-range.Set the
CONTRAST control fully counter-
clockwise and set the BRIGHTNESS
control fully clockwise. Set the
COLOR-FIDELITY control (if used)
to mid-range. Set the NORMAL
SERVICE switch to the *'SERVICE”’
position.

2. Starting withthe RED-SCREEN con-
trol, advance each SCREEN control
to produce a horizontal line on the
screen.

If any SCREEN control fails to pro-
duce a line, leave the associated
SCREEN control at maximum and ad-
just the KINE-BIAS control to pro-
duce a line. Alternately adjust the
remaining SCREEN controls to pro-
duce a horizontal white line which
is barely visible.



3. Return the NORMAL/SERVICE
switch to the ‘““‘NORMAL’’ position
and adjust the CONTRAST and
BRIGHTNESS controls to the high-
est settings, without causing pic-
ture “‘blooming’’. If the color of the
bright white area does not match
that of the white line produced in
Step 2, alternately adjust the DRIVE
controls to obtain a proper match.

4. Check the picture from lowlights
to highlights throughout the usable
range of the BRIGHTNESS control.
If black-and-white tracking is not
correct, readjust the DRIVE con-
trols. Note: After adjustment, it is
normal for the picture to bloom at
the maximum settings of the
BRIGHTNESS or CONTRAST
controls.

BLACK-AND-WHITE SETUP
Procedure B

1. Set the COLOR control fully
counterclockwise. Set the TINT
and COLOR-FIDELITY controls to
mid-range.

2. Set the BRIGHTNESS control to
90% of full clockwise rotation. Set
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the CONTRAST control to obtain a
normal picture.

3. Adjust the BACKGROUND con-
trols to produce a correct, neutral
black-and-white picture at maximum
brightness, but below the blooming
point. :

4. Check for a proper neutral gray
scale throughout the normal range of
the BRIGHTNESS control.

5. Reduce the BRIGHTNESS control
to a slightly below normal setting.
If one primary color is predominate,
reduce the setting of the associated
BACKGROUND control of the setting
slightly. If you cannot achieve

- proper gray-scale tracking through-

out the range of the BRIGHTNESS
control, proceed with Step 6.

6. It may be necessary to rearrange
the leads to the cathodes of the
picture tube. Cathode wires are the
yellow leads with red, green,

or blue tracers to identify the
associated electron gun. If one
primary color is predominate in the
highlights, the cathode lead to this
gun should be connected to Pin P
(low drive). If one primary color
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is missing from the highlights, the
associated cathode lead should be
connected to Pin M (highdrive).
Arrange the cathode leads toachieve
the best black-and-white picture at
all settings of the BRIGHTNESS
control. (Pin P low drive; Pin N
medium drive; Pin M high drive.)

Procedure B1

Follow PROCEDURE B, except for
the following:

Add to Step 1. Set the MASTER-
SCREEN control to 75% of maximum
clockwise rotation.

Add to Step 4. If detail is lacking
at high brightness levels, advance
the setting of the MASTER-SCREEN
control; if retrace lines are visible,
reduce the setting of the control.

BLACK-AND-WHITE SETUP
Procedure C

1. Set the KINE-BIAS control and
the SCREEN controls fully counter-
clockwise. Setthe BRIGHTNESS and
CONTRAST controls to mid-range.
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Set the COLOR-FIDELITY control,
if used, to mid-range.

2. Set the NORMAL/SERVICE switch
to the “‘SERVICE’’ position.

3. Advance each SCREEN control to
produce a barely visible horizontal
line on the screen. Note: The lines
may not be converged because the
vertical-convergence signals are

not present when the NORMAL/SER-
VICE switch is inthe “SERVICE”’
position. It is important that the line
produced by each primary color is
barely visible. AdjusteachSCREEN
control until the associated color

is just barely visible.

If any SCREEN control fails to pro-
duce a line, leave the associated
SCREEN control at maximum and ad-
vance the KINE-BIAS control to pro-
duce a barely visible line. The
remaining SCREEN controls may have
to be readjusted so that a barely
visible line of each primary color

is obtained.

Accuracy in setting the SCREEN

controls is very important. It may be



found that settings can be improved
by adjusting each SCREEN control
until the associated color is seen
and then readjusting the control
until the line is just extinguished.
4. Return the NORMAL/SERVICE
switch to the ‘“NORMAL’’ position.
5. Alternately adjust the DRIVE
controls to produce a normal black-
and-white picture.

Check the picture from highlights
to lowlights. If SCREEN controls
were set accurately in Step 3, the
picture should be neutral (black-
and-white).

Procedure C1

Follow PROCEDURE C, except for
the following:

Step 1. The KINE-BIAS control has
been replaced by a KINE-BIAS
switch. Start with the KINE-BIAS
switch in the top position.

Step 3. If it is not possible to
produce a line of one or more of
the primary colors, move the slide
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down as necessary.

Procedure C2

Follow PROCEDURE C, except for
the following:

Step 1. The KINE-BIAS control has
been replaced by a KINE-BIAS
switch. Start with the KINE-BIAS
switch set to the right.

Step 3. If it is not possible to
produce a line of one or more of
the primary colors, move the slide
to the left, as necessary.

Procedure C3

Follow PROCEDURE C, except for
the following:

Step 1. The KINE-BIAS control has
been replaced by a KINE-BIAS
switch. Start with the KINE-BIAS
switch in the bottom position.

Step 3. If it is not possible to
produce a line of one or more of
the primary colors, move the slide
up, as necessary.



Procedure C4

Follow PROCEDURE C, except for
the following:

Add Step 6. Set the BRIGHTNESS
control completely clockwise. Ad-
just the SUB-BRIGHTNESS control
clockwise until the picture just
begins to lose focus and then re-
adjust the control counterclockwise
until normal focus is obtained. If
sufficient brightness cannot be ob-
tained after this procedure, advance
the KINE-BIAS control until the
picture begins to lose focus and then
readjust the SUB-BRIGHTNESS con-
trol to obtain proper focus.

BLACK-AND-WHITE SETUP
Procedure D

1. Set the KINE-BIAS control and
the SCREEN controls fully counter-
clockwise. Set the BRIGHTNESS,
CONTRAST, and CINEMA (if used)
controls to mid-range.

2. Set the three-position NORMAL/
SERVICE/RASTER switch to the
“*SERVICE’’ position.
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3. Advance the SCREEN controls to
produce a barely visible horizontal
line or lines on the screen.

Note: The lines may not be con-
verged because the vertical-con-
vergence signals are not present
when the NORMAL/SERVICE/
RASTER switch is in the *‘SER-
VICE”’ position. It is important that
the line produced by each primary
color is barely visible. Adjust each
SCREEN control until the line is
just barely visible.

If any SCREEN control fails to
produce a line, leave the associated
SCREEN control at maximum and re-
set the KINE-BIAS control to pro-
duce a barely visible line. The re-
maining SCREEN controls may have
to be readjusted so that a barely
visible line of each color is ob-
tained. Accuracy in setting the
SCREEN controls is very important.
It may be found that settings can be
improved by adjusting each SCREEN
control until the associated color

is seen and then readjusting each
control until the line is just



extinguished.

4. Set the BRIGHTNESS control to
maximum and set the NORMAL/SER-
VICE/RASTER switch to the
“RASTER’’ (“‘PURITY”’) position.
5. Alternately adjust the DRIVE con-
trols to produce a gray raster.

6. Set the NORMAL/SERVICE/
RASTER switch to “NORMAL’’ and
adjust the BRIGHTNESS and CON-
TRAST controls to produce a normal
black-and-white picture. Check the
picture from lowlights to highlights.
If the SCREEN controls were set
accurately in Step 3, the picture
should be neutral (black to white).
Some chassis have a RED/GREEN
DRIVE switch. If the picture appears
too “‘brassy”’, change the RED/
GREEN DRIVE switch to the GREEN
position and readjust the DRIVE con-
trols for proper black-and-white
tracking.

Procedure D1

Follow PROCEDURE D, except for
the following:
Add to Step 5. At least one of the
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DRIVE controls should be set at
maximum upon completion of this
adjustment.

Procedure D2

Follow PROCEDURE D, except for
the following:

Step 1. The KINE-BIAS control has
been replaced by a KINE-BIAS
switch. Start with the KINE-BIAS
switch in the top position.

Step 3. If it is impossible to pro-
duce a line of one or more of the
primary colors, move the slide down,
as necessary.

Procedure D3

Follow PROCEDURE D, except for
the following:

Add to Step 1. Set the DRIVE con-
trols fully counterclockwise.

BLACK-AND-WHITE SETUP

Procedure E

1. Set the BRIGHTNESS, KINE-BIAS,
and the SCREEN controls fully
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counterclockwise. Set the CHROMA-
TONE (SEPIA) switch (if used) to
the “‘OFF”’ position. Set the DRIVE
controls fully clockwise. Set the
three-position NORMAL/SER VICE/
PURITY switch to ““SERVICE”’ posi
tion.

2. Advance each SCREEN control to
produce a barely visible horizontal
line. If any SCREEN control fails

to produce a line, leave the asso-
ciated SCREEN control at maximum
and advance the BRIGHTNESS con-
trol until a line is obtained.
Readjust the other SCREEN controls
to produce a barely visible line

of each primary color.

3. Set NORMAL/SERVICE/PURITY
switch to the *“NORMAL’’ position.
Adjust the DRIVE controls to produce
a normal black-and-white picture.

If the SCREEN and DRIVE controls
are adjusted properly, a neutral

gray should be obtained throughout
the usable range of the BRIGHT-
NESS control. Readjust the DRIVE
controls as necessary.

4. Set the BRIGHTNESS control fully
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clockwise. Adjust the KINE-BIAS
control until the picture just

begins to bloom. Recheck tracking
and readjust the SCREEN and DRIVE
controls, if necessary.

BLACK-AND-WHITE SETUP

Procedure F

1. Set the BRIGHTNESS, KINE-BIAS,
and the SCREEN controls fully
counterclockwise. Set the CHROMA-
TONE (SEPIA) switch (if used) to
the ““OFF’’ position. Set the DRIVE
controls fully clockwise. Set the
three-position NORMAL/SERVICE/
PURITY switchto the “SERVICE”
position.

2. Advance each SCREEN control to
produce abarely visible horizontal
line.

If any SCREEN control fails to pro-
duce a faint line, leave the associa-
ted SCREEN control at maximum and
advance the KINE-BIAS control until
a line is obtained. Readjust the other
SCREEN controls to produce a bare-
ly visible line of each primary color.
3. Set NORMAL/SERVICE/PURITY



switch to the “NORMAL’’ position
and slowly adjust the BRIGHTNESS
control clockwise while observing
the picture. A black-and-white pic-
ture should be obtained through the
entire range of the BRIGHTNESS
control.

4. Reverse the leads to the RED and
GREEN cathodes of the picture tube,
if the picture appears reddish. Re-
peat the procedure; however, set the
GREEN-DRIVE control completely
counterclockwise.

5. Set the BRIGHTNESS control for
normal brightness and set the
NORMAL/SERVICE/PURITY switch
to the **‘PURITY’’ position. If any
impurity exists at the outer edges of
the screen, adjust the two small edge-
purity magnets. Refer to PURITY
ADJUSTMENTS, PROCEDURE G.

BLACK-AND-WHITE SETUP
Procedure G

1. Set the DRIVE and TINT controls
to mid-range.

2. Set the MASTER G-1 control
fully counterclockwise (Front
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Panel).

3. Tune the set to an unused chan-
nel. Set the CONTRAST control
fully counterclockwise.

4. Set all G-2 (SCREEN) controls
fully clockwise (Front Panel).

5. Adjust the BRIGHTNESS con-
trol until the raster is just visible.
6. Check the color of the raster. If
any primary color predominates,
reduce the setting of the associ-
ated G-2 control. The G-2 control
for the weakest color should be

left at maximum. Adjust the re-
maining G-2 controls, as necessary,
to produce a gray raster.

7. Set the BRIGHTNESS control fully
clockwise. Set the CONTRAST con-
trol fully counterclockwise. Set

the CHANNEL SELECTOR between
channels.

8. Starting with the MASTER G-1
control at the full-counterclockwise
setting, slowly advance this control
until the picture just starts to go
out of focus (begins to bloom).

Then turn the G-1 control back
about 459.
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9. Adjust the BRIGHTNESS control
to obtain normal brightness and
check the color of the raster. If the
screen is aneutral white or grey. setup
is complete. If a color is predominant
proceed with Steps 10 and 11.

10. Adjust the DRIVE controls to
produce a white raster.

11. Reduce the BRIGHTNESS con-
trol setting to produce a gray raster.
Touch up the G-2 controls to pro-
duce a neutral gray.

BLACK-AND-WHITE SETUP

Procedure H

1. Set the GRID controls completely
counterclockwise. Set the BRIGHT-
NESS and CONTRAST controls to
mid-range.

2. Set the NORMAL/SERVICE switch
to the “*SERVICE’’ position.

3. Advance each GRID control to
produce a barely visible horizontal
line or lines on the screen.

It is important that the line pro-
duced by each primary color be
barely visible. Adjust each GRID
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control until the line is just barely
visible. It may be found that the set-
tings can be improved by adjusting
each GRID control until the associ-
ated color is seen and then readjust-
ing the control until the line is just
extinguished.

4. Return the NORMAL/SERVICE
switch to **“NORMAL’’.

5. Alternately adjust the DRIVE
controls to produce a normal black-
and-white picture. Check the pic-
ture from highlights to lowlights.

If the GRID controls were set
accurately in Step 3, the picture
should be neutral (black to white).

BLACK-AND-WHITE SETUP

Procedure J

" 1. Set the SCREEN controls fully

counterclockwise.

2. Set the COLOR control fully
counterclockwise and set the TINT
control to mid-range.

3. Set the BRIGHTNESS and CON-
TRAST controls to mid-range.

4. Set the NORMAL-SERVICE switch
to the ‘‘SERVICE’’ position.



5. Advance each SCREEN control to
produce a barely visible horizontal
line or lines on the screen. Note:
The lines may not be converged be-
cause the vertical-convergence sig-
nals are not present when the ser-
vice switch is in the *‘SERVICE”’
position. There may also be a second
horizontal blue line, slightly

bowed, visible across the screen.
The second blue line is normal in
this chassis because the horizontal
blanking pulse is not available to
the cathodes of the picture tube when
the switch is in the ¢‘SERVICE’’
position. It is possible, therefore,
for retrace lines to be seen on

the screen when the vertical sweep
is collapsed.

Accuracy in setting the SCREEN
controls is very important. It may be
found that the settings can be im-
proved by adjusting each SCREEN
control until the associated color

is seen and then readjusting each
control until the line is just
extinguished.

6. Set the NORMAL/SERVICE switch
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to the *‘RASTER’’ position and ad-
just the BRIGHTNESS control to
obtain normal brightness.

7. Alternately adjust the DRIVE con-
trols to obtain a gray raster.

8. Set the NORMAL/SERVICE switch
to the ‘*“NORMAL’’ position and
check the picture from lowlights to
highlights throughout the usable
brightness range. If the SCREEN
controls were set accurately the pic-
ture should be neutral (blackto white).
Note: During the setting of the
SCREEN controls in Step 5, if a hor-
izontal line cannot be obtained when
the respective SCREEN control is
advanced, it will be necessary to
remove R134 (on the wiring side of
the picture tube setup board) from
the drive circuits.

In some CTC-22 chassis R134 was
omitted from the circuit. If any
horizontal line cannot be extin-
guished during the setting of the
SCREEN controls in Step 5, it will
be necessary to install R134
(22k),3W) in the drive-control cir-
cuit. R134 is part of a voltage-
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divider network from the bottom
side of the drive controls to
ground. The divider network con-
sists of R134 and R119 in parallel,
and R122 from the voltage tap to
ground.

BLACK-AND-WHITE SETUP

Procedure K

1. Set the KINE-BIAS switch in the
top position. Set the CHROMIX
control (if used) to mid-range. Set
the SCREEN controls fully
counterclockwise.

2. Set the NORMAL/SERVICE switch
to the *‘SERVICE’’ position.

3. Advance the SCREEN controls un-
til each control produces a barely
visible horizontal line of the
associated color on the screen.

If any SCREEN control fails to
produce a horizontal line, move

the KINE-BIAS switch down one or
two notches, as necessary, to make
the extinguished color visible. Re-
adjust the three SCREEN controls

so that the three primary-color lines
are barely visible.
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4. Switch the NORMAL/SERVICE
switch to the ‘“NORMAL’’ position.
5. Advance the BRIGHTNESS control
to obtain maximum brightness with-
out blooming.

6. Adjust the DRIVE controls to
produce a neutral black-and-white
picture.

7. Check for a neutral gray scale
throughout the useful range of the
BRIGHTNESS control.

BLACK-AND-WHITE SETUP
Procedure L

1. Set the CHROMIX control, if used,
to mid-range. Set the SCREEN con-
trols (mounted on the convergence
board) completely clockwise and set
the DRIVE, BRIGHTNESS, and CON-
TRAST controls completely
counterclockwise.

2. Advance the BRIGHTNESS con-
trol 1/4 turn.

3. Adjust the RED-DRIVE control to
obtain a dim red raster.

4. Adjust the BLUE and GREEN-
DRIVE controls (mounted on the con-
vergence board) to obtain a dim



neutral black-and-white raster.

5. Check for proper black-and-white
tracking throughout the useful range
of the BRIGHTNESS control.

BLACK-AND-WHITE SETUP
Procedure M

1. Set the BRIGHTNESS, CONTRAST,
COLOR, and SCREEN controls com-
pletely counterclockwise.

2. Set the NORMAL/SERVICE switch,.

to the ““‘SERVICE”’ position.

3. Advance each SCREEN control to
produce a barely visible horizontal
line on the screen. Note: the lines
may not be converged because the
vertical-convergence signals are not
present when the NORMAL/SERVICE
switch is in the ‘SERVICE"’ posi-
tion. It is important that the line
produced by ecach primary color be
barely visible. Adjust each SCREEN
control until the associated color

is just barely visible.

Accuracy in setting the SCREEN
controls is very important. It may be
found that the settings can be
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improved by adjusting eachSCREEN
control until the associated color is
seen and then readjusting each con-
trol until the line is just extinguished.
4. Return the NORMAL/SERVICE
switch to the “‘NORMAL’’ position.

5. Adjust the DRIVE controls to
produce a normal black-and-white
picture. Check the picture from
highlights to lowlights. If the
SCREEN controls were set accurate-
ly, the picture should be neutral
(black to white).

BLACK-AND-WHITE SETUP

Procedure N

1. Check that the G1 DRIVE control
is properly adjusted. Refer to
MISCELLANEOUS ADJUSTMENTS
for the adjustment procedure.

2. Set the BRIGHTNESS and CON-
TRAST controls completely clock-
wise. Set the SCREEN controls
completely counterclockwise.

3. Set the NORMAL/SERVICE switch
to the *‘SERVICE’’ position.

4. Advance each SCREEN control to
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produce a barely visible horizontal
line on the screen. Note: The
lines may not be converged because
the vertical-convergence signals
are not present when the NORMAL/
SERVICE switch is in the ‘‘SER-
VICE’’ position. It is important that
the line produced by each primary
color be barely visible. Adjust
each SCREEN control until the
associated color is just barely
visible.

If any SCREEN control fails

to produce a line, leave the
associated control at maximum and
advance the G1 DRIVE control to
produce a barely visible line. The
remaining SCREEN controls may
have to be readjusted so that a
barely visible line of each primary
color is obtained.

Accuracy in setting screen controls
is very important. It may be found
that settings can be improved by
adjusting each SCREEN control
until the associated color is seen
and then readjusting each control
until the line is just extinguished.

5. Return the NORMAL/SERVICE
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switchto the ““NORMAL’’ position.
6. Adjust the BRIGHTNESS and
CONTRAST controls for normal
viewing. Alternately adjust the
DRIVE controls to produce a normal
black-and-white picture. If the
SCREEN controls were set accurate-
ly, the picture should be neutral
(black to white).

BLACK-AND-WHITE SETUP

Procedure P

1. Set the BRIGHTNESS and CON-
TRAST controls to mid-range. Set
the NORMAL/SERVICE switch to
the “SERVICE”’ position.

2. Set the KINE-BIAS switch to the
lowest position (toward the base of
the chassis).

3. Set the DRIVE controls to 75%
of maximum clockwise rotation.

4. Set the SCREEN controls com-
pletely counterclockwise and then
adjust each SCREEN control clock-
wise to produce a barely visible
horizontal iine or lines on the
screen. Note: The lines may not



be converged because the vertical-
convergence signals are not present
when the NORMAL/SERVICE switch
is in the “‘SERVICE’’ position.
Accuracy in setting the SCREEN
controls is very important. It may be
found that settings can be improved
by adjusting each SCREEN control
until the associated color is seen
and then readjusting each control
until the line is just extinguished.
Return the KINE-BIAS switch to the
top position for normal set opero-
tion.

5. Set the NORMAL/SERVICE
switch to the “NORMAL’’ position.
6. Increase the setting of the
BRIGHTNESS control and observe
the picture. If excessive blooming
occurs at high brightness levels,
repeat the above procedure with
special attention given to the
settings of the SCREEN controls.

BLACK-AND-WHITE SETUP
Procedure Q

1. Tune the receiver to a black-
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and-white picture. Set the TINT
control to mid-range. Set the G2
(SCREEN) and DRIVE controls fully
clockwise.

2. Set the BRIGHTNESS and CON-
TRAST controls to minimum. If there
is no raster, proceed with Step 3.

If a raster is visible, increase the
BRIGHTNESS control, if necessary,
until a raster composed of the

three primary colors is obtained.
Turn the G2 (SCREEN) control of the
predominant color completely coun-
terclockwise. Then turn the G2
(SCREEN) control of the next most
predominant color completely
counterclockwise. Leave the re-
maining G2 control of the weakest
gun set to maximum for the re-
maining steps of the procedure.
Readjust the two G2 controls to
produce a white raster. Proceed

to Step 4.

3. Increase the BRIGHTNESS con-
trol until one of the guns just pro-
duces a raster. Set the G2 control
of this gun completely ccunterclock-
wise. Continue to advance the
BRIGHTNESS control until a second
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gun just produces a raster. Set the
G2 control of this gun completely
counterclockwise. Continue to ad-
vance the BRIGHTNESS control until
the remaining gun just produces a
raster. Leave the BRIGHTNESS con-
trol at this setting. Readjust the
two G2 controls that were set to
minimum to produce a white raster.
4. Set the CONTRAST and BRIGHT-
NESS controls fully clockwise.

5. Readjust the DRIVE controls to
produce white in the highlights of
the picture. Set the DRIVE con-

trol for the weakest gun to maximum.
6. Adjust the AUTOMATIC-BRIGHT-
NESS LIMITER control as described

in MISCELLANEOUS ADJUSTMENTS.

BLACK-AND-WHITE SETUP
Procedure R

1. Tune the receiver to a black-
and-white picture. Set the TINT
and G2 (SCREEN) controls to mid-
range. Set the DRIVE controls com-
pletely clockwise.

2. Alternately turn the G2 controls
counterclockwise to determine which

143

gun extinguishes first. Reset the

G2 control of the gun that extin-
guishes first to mid-range. Readjust
the remaining G2 controls to produce
a white raster.

3. Set the BRIGHTNESS and CON-
TRAST controls to maximum. Read-
just the DRIVE controls to produce
white in the highlights of the picture.
Set the DRIVE control for the
weakest gun to maximum.

4. Adjust the AUTOMATIC BRIGHT-
NESS LIMITER control as described
in MISCELLANEOUS ADJUSTMENTS.

BLACK-AND-WHITE SETUP
Procedure S

1. Short the antenna terminals to-
gether and set the CHANNEL SELEC-
TOR Lo an unused VIIF channel.

2. Set the SCREEN controls com-
pletely clockwise. Set the CON-
TRAST control completely counter-
clockwise.

3. Adjust the MASTER-BRIGHTNESS
control (Front Panel) clockwise

until the picture just begins to
bloom.



4. Adjust the G1 controls to elimi-
nate any color shading of the raster.
5. Turn the MASTER-BRIGHTNESS
control counterclockwise to obtain a
very dim raster.

6. Adjust the SCREEN controls to
eliminate any color shading of the
raster. At least one of the SCREEN
controls should be set at maximum
upon completion of this step.

7. Check the raster from lowlights
to highlights throughout the usable
range of the BRIGHTNESS control.
If black-and-white tracking is not
correct, readjust the DRIVE con-
trols to correct any color shading at
high brightness levels; readjust

the SCREEN controls to correct any
color shading at low brightness
levels.

BLACK-AND-WHITE SETUP
Procedure T

1. Set the COLOR control and the
SCREEN controls completely coun-
terclockwise.

2. Set the BRIGHTNESS, CON-
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TRAST, and DRIVE controls to
mid-range.

3. Set the KINE-BIAS switch to the
top position.

4. Set the NORMAL/SERVICE
switch to the “NORMAL’’ position.
5. Adjust each SCREEN clockwise
to produce abarely visible horizontal
line or lines on the screen. Note: The
lines may not be converged because
the vertical-convergence signals are
not present when the NORMAL/
SERVICE switch is in the “‘SER-
VICE”’ position.

Accuracy in setting the SCREEN con-
trols is very important. It may be found
that settings can be improved by ad-
justing each SCREEN control until
the associated color is seen and
then readjusting each control until
the line is just extinguished.

6. Set the NORMAL/SERVICE
switch to the **“NORMAL’’ position.
7. Advance the setting of the
BRIGHTNESS control. Ifinsufficient
brightness occurs at high settings
of the BRIGHTNESS control, move the
KINE-BIAS switch to the middle or
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bottom position. However, the
SCREEN controls must be adjusted
with the KINE-BIAS switch in the
top position.

8. Set the BRIGHTNESS and CON-
TRAST controls to a low setting.
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If the screen is not gray, readjust
the SCREEN controls.

9. Set the BRIGHTNESS and CON-
TRAST controls to high settings.
If the screen is not gray, readjust
the DRIVE controls.



Problems in the AFPC circuit can
result in a loss of color sync, no
color or wrong color, or a narrow
range of adjustment with the tint
control. Circuit trouble may also
be indicated if color locks well

on strong channels but loses sync
on weaker channels.

Color AFPC alignment should also
be checked whenever the 3.58MHz
oscillator and reactance tube have
been replaced.

COLOR AFPC
Procedures A1 & A2

Two procedures are given. Both
procedures apply to most color-TV
receivers using reactance-tube
controlled crystal-oscillator cir-
cuits. Procedure Al requires only
a color-bar generator and should
be used as a first attempt to cor-
rect problems in the AFPC circuit.
Procedure A2 requires a color-bar
generator and a VT'VM and should
be used if the circuit does not
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respond to the touch-up adjust-
ments given in Procedure Al. Note:
In chassis which have controls for
varying the white background
(SEPIA, CHROMATONE, etc.)during
a black-and-white telecast, be sure
to set the control to a neutral
position before performing an
AFPC adjustment.

Procedure Al

1. Connect a color-bar generator
to the antenna terminals and ad-
just the generator and receiver to
produce a normal color-bar pattern.
2. Check the AGC and horizontal-
deflection circuits for proper
operation.

3. Set the TINT control to mid-
range and set the COLOR-KILLER
control completely counterclock-
wise. Shunt the green and blue
picture-tube grids to ground.

Refer to PURITY ADJUSTMENTS
for bias methods.

4. Adjust the BURST-PHASE trans-
former to make the sixth bar the

Color AFPC Field Adjustments
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same brightness as the background.
Do not adjust the core of the trans-
former more than one turn in either
direction. Touch up the 3.58-MHz
Oscillator transformer, if nec-
essary.

5. Rotate the TINT control through
its entire range. At one extreme
the fifth bar should be the same
brightness as the background; at
the other extreme the seventh bar
should be the same brightness as
the background.

6. Return the TINT control to the
center of its range. Remove the
shunt from the blue picture-tube
grid and shunt the red picture-tube
grid to ground. The third and ninth
bars should be the same brightness
as the background. Similarly, with
only the green gun ‘‘on’’ the first
and seventh bar should be the same
brightness as the background.

7. Remove the grid shunts and re-
adjust the COLOR-KILLER control
until colored snow just disappears
from the raster. Check with a
color program or a low-level color-
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bar patternto make sure the control
is properly adjusted.

Procedure A2

1. Connect the color-bar generator
to the antenna terminals and adjust
the generator and receiver to pro-
duce a normal color-bar pattern.

2. Check the AGC and horizontal-
deflection circuits for proper
operation.

3. Set the TINT control to mid-range
and set the COLOR-KILLER control
completely counterclockwise.

4. Connect the VTVM to the cathode
of the phase-detector diode that is
coupled to one side of the burst
transformer.

5. Short the grid of the burst-
amplifier tube to ground. Use a

very short clip-iead.

6. Adjust the core of the 3.58-MHz
OSCILLATOR transformer to get a
maximum negative voltage reading on
the VTVM. Remove the clip-lead
from the burst-amplifier grid.

7. Leave the VT'VM connected to the
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cathode of the phase detector and
tune the core of the BURST-PHASE
transformer to get a maximum
reading on the VTVM.

8. Ground the output of the phase
detector. Use a very short clip
lead. Adjust the REACTANCE-

TUBE PLATE COIL for ‘‘zero beat’”.

Tune the coil in the direction that
reduces the number of horizontal
bands of color. (Zero heat occurs
when the color bars are not divided
into horizontal colored bands but
each bar has a uniform hue from top
to bottom. Bars may change color
slowly as hues appear to drift

from bar to bar. Remove the clip-
lead from the output of the phase
detector.

Troubleshooting Notes:

1. Loss of color on the screen and
inability to peak the 3.58-MHz
oscillator indicates a failure in

the oscillator circuit. Replace

the oscillator-reactance tube. Re-
set the reactance-tube plate coil,
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if necessary, to start the oscil-
lator.

2. Inability topeak the phase-
detector transformer indicates a
failure in the burst-amplifier cir-
cuit. Replace the burst-amplifier
tube. Check to determine if
keying pulses are present at the
burst amplifier. Be sure the
horizontal hold is set properly

to get proper burst keying.

3. Failure to obtain a “*zero beat
in step 8 indicates a problem in
the frequency-determining compo-
nents of the 3.58-MHz oscillator.
Try replacing the oscillator-
reactance tube.

4. If proper ‘‘zero beat’ can be
obtained with the input to the
reactance Lube shorted, but a
large frequency error (barber-pole
effect) is noted when the short is
removed, trouble is indicated in
the phase-detector circuit. Re-
place the phase-detector tube and
repeat the adjustment.

LR
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COLOR AFPC Procedure B

The tint control is either a var-
iable capacitor or a potentiometer.
Preset the TINT control as follows:
Capacitor -- set 900 from maximum
counterclockwise position;
Potentiometer — set to center of its
mechanical range. Connect a color-
bar gencrator to the receiver termi-
nals, and adjust for a normal color-
bar display. Connect a VTVM to
TP701. Set the R-Y DC BAL, B-Y
DC BAL, and G-Y DC BAL to the
ceunter of their mechanical ranges.
Set the COLOR control completely
counterclockwise.

1. Adjust the XTAL FILTER, XTAL
TUNING, and R-Y transformer for
maximum dc voltage on the VTVM.
2. Adjust the B-Y transformer for
minimum dc voltage on the VTVM.
3. Repeat Steps 1 and 2. Dis-
connect the meter.

AC Balance

4. Adjust the R-Y AC BAL and R-Y
DC BAL for minimum ac voltage
measured at pin 11 of V703 (6AC10).
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ts (3

Repeat until minimum ac voltage is
obtained.

5. Adjust the B-Y AC BAL and B-Y
DC BAL for minimum ac voltage
measured at pin 7 of V703. Repeat
until minimum ac voltage is obtained.
In chassis stamped EN186 and high-
er, the R-Y and B-Y AC-BAL con-
trols arc tuneable coils.

6. Adjust the G-Y AC BAL and G-Y
DC BAL for minimum ac voltage
measured at pin 9 of V703. Repeat
until minimum ac voltage is ob-
tained. In chassis stamped EN121
and higher, disregard this step.

DC Balance

7. Adjust the R-Y DC BAL for 0
voltsde measured at pin 11 of
V703.

8. Adjust the B-Y DC BAL for 0
volts dec measured at pin 7 of
v703.

9. Adjust the G-Y DC BAL for 0
volts dc measured at pin 9of V703.
Recheck steps 7, 8, and 9.

10. Vary the FINE-TUNING control.
If a shift in the gray scale is
seen, repeat steps 7, 8, and 9.
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11. Set the COLOR CONTROL for a
normal bar pattern and vary the
FINE-TUNING control from picture
crystalization to smear. If a shift
of color highlights is seen, repeat
steps 4, o, and 6.

12. Set the TINT control to the
center of its range. A normal
color-bar pattern should be pro-
duced. Varying the TINT control
should cause the red bar to turn
slightly magenta at one end of the
range, and the blue bar to turn
slightly magenta at the other end
of the range. If the tint-control
range is off center, readjust the
core of the R-Y transformer no more
than one turn. Turning the core
toward the chassis causes red to
go to magenta, away from the
chassis causes blue to go to
magenta.

COLOR AFPC Procedure C
1. Connect a color-bar generator

to the receiver terminals and ad-
just for a normal color-bar
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display.

2. Adjust the TINT control to ob-
tain 10 volts dc measured at the
end of the TINT control connected
to the 220-k(} resistor. Set the
COLOR control fully counterclock-
wise.

3. Connect a VTVM to TPVII, the
junction of R769, R736, and L732.
4. Adjust the XTAL FILTER and
XTAL TUNING for maximum dc¢ vol-
tage on the VTVM. Set the core at
the peak away from the circuit board.
5A. KC chassis ““EN476’’ and
lower; and KD chassis ‘““EN277’’and
lower. Adjust the R-Y transformer
for maximum dc voltage and the B-Y
transformer for minimum dec voltage
on the VTVM. Set the cores at the
peaks nearest the circuit board.
Repeat Steps 1 through 4. Reset
the B-Y core one sixth (1/6) turn
away from the circuit board. Dis-
connect the VTVM.

5B. KC chassis ““EN477"’ and high-
er; and KD chassis ‘“EN278"" and
higher have the R-Y and B-Y trans-
former in a single unit (T700). Adjust

(Y '3 1y 1.}
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the R-Y core (nearest circuit board)
for maximum dc voltage on the

peak nearest the circuit board.
Adjust the B-Y core (top) for mini-
mum dc voltage at the point nearest
the top. Repeat Steps 1 through 4.
Reset the B-Y core one-sixth (1/6)
turn toward the circuit board.
Disconnect the VTVM. |

6. Set the R-Y, B-Y, G-Y BAL con-
trols to the center of their ranges.

7. Adjust the R-Y BAL for 0 volt dc
measured at pin 11 of 6AC10.

8. Adjust the B-Y BAL for 0 volt dc
measured at pin 7 of 6AC10.

9. Adjust the G-Y BAL for 0 volt dc
measured at pin 9 of 6AC10.

10. Vary the FINE-TUNING control.
If a shift in the gray scale is seen,
repeat steps 7, 8, and 9.

11. Set the COLOR and TINT con-
trols to the center of their ranges.

A normal color-bar display should
be produced. Varying the TINT
contro! should cause the red bar

to turn slightly magenta at one

end of the range, and the blue bar

to turn slightly magenta at the
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other end of the range. If the
tint-control range is off center, re-
adjust the XTAL TUNING no more
than one turn. Tuming the core
away from the chassis causes the red
to go to magenta; toward the chassis
causes the blue to go to magenta.

COLOR AFPC Procedure D

1. Set the TINT control fully
clockwise and clip an 18pF capaci-
tor across it.

2. Connect a color-bar generator to
the receiver antenna terminals or
tune in a color program and adjust
the receiver for normal color
reception.

3. On receivers with a tunable
3.58-MHz trap (1.500), connect an
oscilloscope through a 22pF cap-
acitor to pin 4 of V7 (8BU11).

Tune L500 for minimum 3.58 MHz.
4. Set the BLUE BAL and RED
BAL to mechanical center and ad-
just the COLOR control fully
counterclockwise.

5. Connect a VTVM to TPXV the



junction of Y502, C525, (36pF), and
R516 (6800£D).

6. When making the following ad-
justments maintain the burst ampli-
tude at a low input level by turning
the receiver fine-tuning control
slightly toward smear after each
adjustment.

7. Adjust the XTAL FILTER and
XTAL TUNING for maximum dc vol-
tage on the VTVM at TPXV.

8. Detune the top core of the
CHROMA-DEMOD transformer by
moving the core away from the
circuit board.

9. Adjust the bottom core of
CHROMA-DEMOD transformer for
maximum dc voltage on the VTVM
at TPXV. Readjust the top core for
maximum dc voltage at TPXV.
10._Connect the VTVM between
TPXIII (Pin 11 of 6AC10, or the
wiper of the BLUE BAL) and the
junction of Y502-Y503. Adjust the
BLUE BAL for 0 volt dc. The meter
should indicate zero when the FINE
TUNING control is varied from
smear to crystalization.
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11. Connect VTVM between TPXIV
(Pin 7 of 6AC10, or wiper of RED
BAL) and the junction of Y504-Y505.
Adjust the RED BAL for 0 volt dc.
The meter should indicate zerowhen
the FINE-TUNING control is varied
from smear to crystalization.

COLOR AFPC Procedure E

1. Tune the receiver to a color
program.

2. Adjust the SYNC-FILTER trans-
former T4S (top core) to obtain mini-
mum color viewed on the screen.
Refer to Chassis Layouts BA and
BG in the CHASSIS LAYOUT section.
3. Adjust the COLOR-OSCILLATOR-
TANK COIL L5S to obtain best sync.
4. Set the HUE and TINT controls
to mid-range. Adjust the COLOR-
OSCILLATOR-OUTPUT COIL to
obtain correct flesh tone.

COLOR AFPC Procedure F

1. Tune the receiver to a color
program. If a color program is not
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available, connect a color-bar
generator tothe antenna terminals
and adjust for a normal color-bar
display.

2. Set the TINT and HUE controls
to mid-range. Set the COLOR-
INTENSITY control to produce a
normal picture (or color-bar dis-
play).
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3. If proper fleshtone or a correct
color-bar pattern is not obtained
with the HUE control at mid-range,
adjust the SYNC INTER-STATE
transformer no more than one turn in
either direction to obtain correct
flesh tone or a proper color-bar
display.



AGC Procedure A

Tune the receiver to the strongest
channel and adjust all controls
for a normal picture. Adjust the
AGC control until the picture
hecomes unstable, distorts or a
buzz is heard in the sound. Re-
tune the AGC control until the
picture stabilizes and the buzz
disappears. Check all channels
for AGC action. Reduce the AGC
control setting if the picture
does not reappear immediately
when changing channels.

AGC Procedure B

Tune the set to a strong channel
and adjust all controls for a
normal picture. Turn the ANI
control fully counterclockwise
and then adjust clockwise until
picture distortion occurs.
Retune the AGC control until
the distortion disappears.

Tune the set to the weakest
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channel and adjust the ANI control
clockwise until the picture goes
out of sync. Retune the ANI
control until the picture stabil-
izes. Check the ANI control
setting on all channels.

AGC Procedure C

Tune receiver to the strongest
channel. Set the NOISE-GATE
control fully counterclockwise.
Turn the IF-AGC control counter
clockwise until the picture becomes
unstable. Then readjust the

control clockwise until the

picture stabilizes. Check all
channels. Readjust the IF-AGC
control if necessary. If picture
still is unstable set the RF-AGC
control to mid-range and repeat

the IF-AGC procedure. Turn the
NOISE-GATE control clockwise
until picture becomes unstable, then
readjust for picture stability.



HORIZONTAL HOLD Procedure A HORIZONTAL HOLD Procedure C

Tune the receiver to the weakest
channel. Set the BRIGHTNESS and
CONTRAST controls for a normal
picture. With short clip leads,
short TP 4-1 and TP 4-2 to ground.
Adjust the HORIZONTAL-HOLD
control until the picture floats (with
sides vertical). Remove the jumper
from TP 4-2. Adjust the HORIZON-
TAL-STABILIZER coil to bring the
picture into sync (floating). Remove
the remaining jumper.

HORIZONTAL HOLD Procedure B

Tune the receiverto a weak signal
and adjust the AGC control correctly.
Disconnect the antenna, if neces-
sary, toobtain a weak signal. With
a short clip lead, ground TP 4-5.
Adjust the HORIZONTAL-HOLD
control (rear of chassis) for the most
stable picture (picture will slowly
float back and forth). Remove

the clip lead and check operation

on all channels.
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Tune the receiver for a normal pic-
ture. Set the HORIZONTAL-HOLD
control to mid-range. Connect a
short jumper across pins 2and 3 of
the HORIZONTAL-OSCILLATOR
transformer (T601). Slide out the
chassis to rcach pins 2and 3. Adjust
the core of the OSCILLATOR coil
until the picture stands still. Re-
move the jumper and adjust the core
of the SINE-WAVE coil until the pic-
ture again stands still. Rotate the
HORIZONTAL-HOLD control thruits
entire range. The picture should be
in sync when the control is in the
center of its range.

HORIZONTAL HOLD Procedure D

Tune in a local station and set the
HORIZONTAL-HOLD control to
mid-range. Connect a jumper across
pins 2 and 3 of the HORIZONTAL-
OSCILLATOR transformer (T601).
Slide out the chassis to reach



pins 2 and 3. Adjust the top core
of the HORIZONTAL-OSCILLATOR
transformer until the picture stands
still. Remove the jumper and ad-
just the bottom core of the HORI-
ZONTAL-OSCILLATOR trans-
former until the picture again stands
still. Rotate the HORIZONTAL-
HOLD control through its range.
The picture should be in sync

when the control is in the center

of its range.

HORIZONTAL HOLD Procedure E

Tune the receiver for a normal pic-
ture. Connect a short jumper from
TP 501 to ground. Connect a short
jumper from pin 8 of the HORIZON-
TAL-OSCILLATOR tube (or C522) to
ground. Adjust the HORIZONTAL-
HOLD control until the picture
floats with its sides vertical. Re-
move the jumper from the HORIZON-
TAL-OSCILLATOR tube and adjust
the SINE-WAVE coil until the pic-
ture floats with its sides vertical.
Remove the remaining jumper.
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HORIZONTAL HOLD Procedure F

Tune the receiver for a normal pic-
ture. Ground pin 1 of the AGC tube
with a short clip lead. Short the
SINE-WAVE coil (at JNCT-207) to
the ground with a short clip lead.
Adjust the HORIZONTAL-HOLD
control until the picture floats with
its sides vertical. Remove the
short from the SINE-WAVE coil and
adjust the coil until the sides of
the picture are vertical. Remove
the remaining short.

HORIZONTAL HOLD Procedure G

Tune the receiver for a normal pic-
ture. Connect a short jumper from
the junction of C250 and C251 to
ground. Connect a short jumper from
pin 8 of the HORIZONTAL-OSCIL-
LATOR tube to ground. Adjust the
HORIZONTAL-HOLD control until
the sides of the picture are vertical.
Remove the jumper from pin 8 of

the HORIZONTAL-OSCILLATCR
tube and adjust the SINE-WAVE coil

= 11 1.3
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until the sides of the picture are verti-
cal. Remove the remaining jumper.

HORIZONTAL HOLD Procedure H

Tune the receiver for a normal pic-
ture. Set the HORIZONTAL-HOLD
control to mid-range. Connect a
short jumper from TP501 to ground.
Adjust the SINE-WAVE coil until
the picture drifts very slowly and
the sides are vertical. Remove
the jumper and check the HORI-
ZONTAL-HOLD control at both
ends of its range.

AHORIZONTAL HOLD Procedure J

Tune the receiver for a normal pic-
ture. Set the CONTRAST control

to maximum and the BRIGHTNESS
control to minimum. Short TP VI

to ground. Adjust the HORIZON-
TAL-HOLD control to obtain a
floating picture with its sides
vertical. The core of the HORI-
ZONTAL-HOLD control should be
positioned away from the front of the
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set. Remove the short and the pic-
ture should lock into sync.

HORIZONTAL HOLD Procedure K

Tune the receiver to a normal pic-
ture. Set the HORIZONTAL-HOLD
control to the center of itsrange.
Short TP IV to ground with a short
jumper. Adjust the SINE-WAVE
coil until the picture floats slowly
and its sides are vertical. Re-
move the jumper. Check the HORI-
ZONTAL-HOLD control throughout
its range.

HORIZONTAL HOLD Procedure L

Tune the receiver for a normal pic-
ture. Connect a short jumper from
the top of C528 to ground. Connect
a short jumper from pin 9 of the
AGC, SYNC tube to ground. Adjust
the HORIZONTAL-HOLD control
until the picture stops moving hori-
zontally. Remove the jumper from
C528 and adjust the SINE-WAVE
coil until the picture stops moving.
Remove the remaining short.



HORIZONTAL HOLD Procedure M

Tune the receiver for a normal pic-
ture. Set the HORIZONTAL-HOLD
control to mid-range. Short TP 502
to ground and adjust the SINE-WAVE
coil until the picture stops moving -
(or drifts slowly) horizontally.
Remove the short and check the
control through its entire range.

HORIZONTAL HOLD Procedure N

Tune the receiver for a normal pic-
ture. Adjust the HORIZONTAL-
HOLD control on the rear of the
set (side of chassis on CH-BA) to
obtain the most stable horizontal
and color sync when switching from
channel to channel.

HORIZONTAL HOLD Procedure P

Tune the receiver for a normal pic-
ture. Set the HORIZONTAL-HOL.D
control to mid-range. Short TP 209
to ground. Adjust the SINE-WAVE
coil to bring the picture into sync.
Remove the short.
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HORIZONTAL HOLD Procedure Q

Tune the receiver for a normal pic-
ture. Set the HORIZONTAL-HOLD
control to mid-range. Adjust the
AFC coil for picture sync.

HORIZONTAL HOLD Procedure R

Tune the receiver for a normal pic-
ture. Connect short jumpers from
M43 and M49 to ground. Adjust the
HORIZONTAL-FREQUENCY coil
(bottom core) to bring the picture
into sync (sides vertical). Remove
the jumper from M 43 and adjust
the HORIZONTAL-FREQUENCY
coil (top core) to bring the picture
into sync (sides vertical). Remove
the remaining jumper.

HORIZONTAL HOLD Procedure $

Tune the receiver for a normal pic-
ture. Set the HORIZONTAL-HOLD
control to mid-range. Connect a
short jumper from lug M111 to
ground. Adjust the SINE-WAVE
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coil until the picture comes into

horizontal sync. Remove the jumper.

HORIZONTAL HOLD Procedure T

Tune the receiver for a normal pic-
ture. Short pins 1 and 2 of the
SINE-WAVE coil. Turn the HORI-

ZONTAL-HOLD control to mid-range.

Adjust the HORIZONTAL-OSCIL.-
LATOR transformer until the pic-
ture comes into sync. Remove
the short.

HORIZONTAL HOLD Procedure U

Tune the receiver for a normal pic-
ture. Ground the junction of C240
and C241 with a short jumper.
Ground terminal B of the SINE-
WAVE coil. Adjust the HORIZON-
TAL-HOLD control until the sides
of the picture are vertical. Remove
the short from the SINE-WAVE coil
and adjust the coil until the sides
of the picture are vertical. Remove
the remaining short.
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HORIZONTAL HOLD Procedure V

Tune the receiver for a normal pic-
ture. Connect a short jumper from
TP 501 to ground. Connect a short
jumper from TP 502 to TP 503. Ad-
just the HORIZONTAL-HOLD con-
trol until the picture stops (floating
with sides vertical). Remove the
jumper from TP 502 to TP 503 and
adjust the SINE-WAVE coil until
the picture stops (floating with
sides vertical). Remove the re-
maining jumper.

HORIZONT AL HOLD Procedure W

Tune the receiver for a normal pic-
ture. Short TP 203 to ground.

Short pin 8 of the HORIZONTAL-
OSCILLATOR tube (or C254) to
ground. Adjust the HORIZONTAL-
HOLD control until the picture stops
(floating with sides vertical). Re-
move the jumper from pin 8 and
adjust the SINE-WAVE coil until the
picture stops (floating with sides
vertical). Remove the remaining
jumper.



HORIZONTAL HOLD Procedure X

Tune the receiver to a strong
channel. Short TP Y to ground.
Connect a short jumper across C416.
Adjust the HORIZONTAL-HOLD
control until the sides of the
picture are vertical. Remove the
jumper from C416. Adjust the
SINE-WAVE coil until the sides of
the picture are vertical. Remove
the short from TP Y.

HORIZONTAL HOLD Procedure Y

Tune the receiver for a normal pic-
ture. Set the HORIZONTAL-HOLD
control to mid-range. Adjust the
HORIZONTAL-OSCILLATOR coil
until picture falls into sync.

HORIZONTAL HOLD Procedure Z

Tune the receiver for a normal pic-
ture. Short TP E to ground. Con-
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nect a short jumper across C416.
Adjust the HORIZONTAL-HOLD
control until the sides of the picture
are vertical. Remove the jumper
across C416 and adjust the SINE-
WAVE coil until the sides of the
picture are vertical. Remove the
short from TP E.

HORIZONTAL HOLD Procedure AA

The HORIZONTAL-HOLD control is
a front-panel control equipped with
stops that limit the rotation to
270°. To adjust for horizontal
AFC, remove the knob and turn the
shaft to a position where it is
virtually impossible to lose hori-
zontal sync when changing
channels. Leave the shaft set

in this position and replace the
knob with its pointer centered
between the stops.

te 12



COLOR KILLER Procedure A
Set the CONTRAST and BRIGHT-

NESS controls for a normal picture.

Set the COLOR control at mid-
range. Turn the set off channel
to obtain a snowy raster. Adjust
the COLOR-KILLER control until
color just disappears from the
snow. Check with a low-level
color signal to make sure the con-
trol is properly set.

COLOR KILLER Procedure B

Tune the receiver to a normal
black-and-white program. Adjust
the COLOR-KILLER control
until color disappears from the
screen. Check all channels with
4 black-and-white picture and
readjust the control if necessary.
Check the control setting when
tuned to a color picture to make
sure that the control is properly
set.
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COLOR KILLER Procedure C

Tune the receiver to a normal
black-and-white program. Turn

the COLOR-GAIN control to mid-
range. Rotate the FINE-TUNING
control clockwise until sound

bars and colored noise are visible
on the screen. Adjust the COLOR-
KILLER control until the color in
the noise pattern disappears.

COLOR KILLER Procedure D

Turn the set to an unused channel
to obtain a snowy raster. Turn
the CHROMA (COLOR) control to
mid-range. Turn the TINT control
fully counterclockwise. Adjust
the COLOR-KILLER control just
enough to remove the color from
the snow. Check with a color
signal. Rotate the TINT control
through its range. If the color
fades, the COLOR-KILLER con-
trol is set too high.



PINCUSHION Procedure A

Connect a crosshatch generator to
the receiver. Set the PIN (or
VERTICAL-GAIN) control fully
clockwise. Adjust the PIN-PHASE
control to obtain symmetrical
barreling of the top and bottom
horizontal lines. Reset the PIN

(or VERTICAI~GAIN) control to ob-
tain straight horizontal lines.

PINCUSHION Procedure B

Connect a crosshatch generator to
the receiver. Turn the TOP-PIN
and BOT-PIN controls fully clock-
wise. Adjust the TOP-PIN-PHASE
control until the upper picture is
symmetric to the center line of the
picture. Turn the TOP-PIN control
fully counterclockwise. Adjust the
BOT-PIN-PHASE control until the
lower picture is symmetric to the
center line of the picture. Adjust
the TOP-PIN control until the hori-
zontal line at the center of the
picture is straight. Adjust the BOT-
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PIN control until the picture is
correct.

PINCUSHION Procedure C

Connect a crosshatch generator to
the receiver. Turn the TOP-PIN
(BAL) and BOT-PIN (BAL) controls
fully clockwise. Adjust the TOP-
TILT (PHASE) and BOT-TILT
(PHASE) controls to move the curva-
ture to the center of the screen. Ad-
just the TOP-PIN (BAL) and BOT-
PIN (BAL) controls to straighten
the horizontal lines across the
entire screen.

PINCUSHION Procedure D

Connect a crosshatch generator to
the receiver. Set the TOP-and-
BOT-PIN control fully clockwise.
Adjust the PIN-PHASE control to
moye the curvature to the center

of the screen. Adjust, the PIN-
TRANSFORMER to straighten the
horizontal lines in the center of the
screen. Adjust the TOP-and-BOT-

Pincushion Adjustments
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PIN control to straighten the hori-
zontal lines at the top and bottom
of the screen.

PINCUSHION Procedure E

Connect a crosshatch generator to
the receiver. Set the TOP-and-BOT-
PIN (or BAL) control fully clock-
wise. Adjust the TOP-and-BOT-
PIN-PHASE control to move the
curvature to the center of the screen.
Adjust the TOP-and-BOT-PIN (or
BAL) control to straighten the top
and bottom horizontal lines.

PINCUSHION Procedure F

Connect a crosshatch generator to
the receiver. Set the TOP-and-BOT-
PIN controls fully clockwise. Ad-
just the PIN-PHASE control to move
the curvature to the center of the
screen. Readjust the TOP-and-BOT-
PIN controls to obtain straight hori-
zontal lines.
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PINCUSHION Procedure G

Connect a crosshatch generator to
the receiver. Adjust the PIN-PHASE
control to move the curvature to the
center of the screen. Adjust the PIN
(or PIN-BAL) control to straighten
the horizontal lines.

PINCUSHION Procedure H

Connect a crosshatch generator to
the receiver. Adjust the PIN-PHASE
control to straighten the top line

of the pattern.

PINCUSHION Procedure J

Connect a crosshatch generator to
the set. Turn the BOT-PIN control
fully clockwise. Adjust the TOP-
TILT (PIN) control to obtain the
straightest line near the top of the
screen. Readjust the BOT-PIN to
obtain the straightest line near the
bottom of the screen. Adjust the
HORIZONTAL-CONTROL for opti-
mum correction at the left side of



the screen. Over correction of the
left side will cause barreling at the
right side of the screen.

PINCUSHION Procedure K

Connect a crosshatch generator to
the receiver. Reduce the BRIGHT-
NESS control until the raster is
just visible. Adjust the HORI-
ZONTAL-PIN control until the
side vertical lines just become
straight. Turn the BOT-PIN con-
trol fully counterclockwise. Adjust
the TOP-PIN control for maximum
downward bow at center and bottom
of raster. Readjust the BOT-PIN
control for straight horizontal lines
at bottom of raster. Readjust the
TOP-PIN control for straight hori-
zontal lines at top of raster. Re-
peat the procedure if necessary.

PINCUSHION Procedure L

Connect a crosshatch generator to
the receiver. Adjust the PIN-PHASE
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control to move the curvature to the
center of the screen.

PINCUSHION Procedure M

Connect a crosshatch generator to
the receiver. Set the PIN (AMP)
control fully clockwise. Set the
PIN-BAL (magnet) to mid-range. Ad-
just the PIN-PHASE control to move
the curvature to the center of the
screen. Adjust the PIN-BAL
(magnet) to balance the top-and-
bottom pincushion. Adjust the PIN
(AMP) control to obtain straight
horizontal lines. Repeat the pro-
cedure, if necessary.

PINCUSHION Procedure N

Connect a crosshatch generator to
the set. Adjust the PIN-PLATE-
COIL until the top and bottom hori-
zontal lines are symmetrical with
the picture tube mask.

H



A. AUTOMATIC BRIGHTNESS
LIMITER (ABL)

Tune the receiver for a normal pic-
ture. Set the CONTRAST and
BRIGHTNESS controls to maximum.
Advance the ABL control to the
point where highlights just begin

to bloom. Retard the control to a
point just below blooming. Reduce
the CONTRAST and BRIGHTNESS
controls for normal viewing. In-
crease the BRIGHTNESS control
until some highlight blooming is
evident. Further increase should
not change the brightness level

or the degree of blooming. If bloom-
ing is excessive repeat the procedure.

B. BRIGHTNESS LIMITER

Tune the receiver for a normal pic-
ture. Turn the BRIGHTNESS control
fully clockwise and set the CON-
TRAST control to mid-range. Adjust
the BRIGHTNESS-LIMITER (or
CONTRAST-RANGE) control until
the raster just blooms. Then adjust
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the BRIGHTNESS and CONTRAST
controls to obtain a normal picture.

C. BUZZ ADJUSTMENT

Adjust the BUZZ control for minimum
buzz with the receiver tuned to a
normal picture.

D. FOCUS ADJUSTMENT

Procedure A

Tune the receiver for a normal pic-
ture. Connect the black jumper from
PW 600 -9B to PW 600Z, PWG0OP or
PW 600L (whichever potential gives
the best focus). The jumper and PW
terminals are located just below the
screen controls.

E. FOCUS ADJUSTMENT

Procedure B

Tune the receiver to a black-and-
white program and adjust the CON-
TRAST control to obtain a normal
picture. Set the BRIGHTNESS
control fully clockwise. Remove



the back of the cabinet. Three
voltage sources are available. Plug
the jumper into the receptacle that
provides the best focus. The jumper
and receptacles are located just to
the left of the high voltage cage.
Note: Turn the set ‘‘off”* when
changing the jumper to prevent in-
jury from shock.

F. G1 DRIVE ADJUSTMENT

This adjustment affects the oper-
ation of the BRIGHTNESS control.
Measure the voltage drop across
resistor R-117. Adjust the G1-
DRIVE control to obtain a voltage
drop of 7 to 8 volts.

G. HUE (AFPC) ADJUSTMENT

Tune the receiver to a color pic-
ture. Set the HUE and TINT con-
trols tomid-range. Adjust the
COLOR-0SC coil for correct
flesh tones.
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H. KINE-BIAS ADJUSTMENT

Tune the receiver to a normal pic-
ture. Set the BRIGHTNESS and
CONTRAST controls completely
clockwise. Adjust the KINE-BIAS
control until the picture just starts
to bloom. Readjust the control

until the blooming is just eliminated.

J. NOISE GATE ADJUSTMENT

Tune in a channel and adjust for the
best picture and sound. Turn the
NOISE-GATE control clockwise until
the picture becomes unstable. Then
adjust the control until the picture
returns to normal. Check all chan-
nels and readjust if necessary.

K. PICTURE CENTERING

Those receivers that are not equipped
with electrical centering controls
employ permanent-magnet centering
rings mounted inside the deflection
yoke. Each ring is controlled by a
pair of strings that are joined to



make a loop. The two loops extend
out from the back of the yoke. Both
rings have ‘‘stops’’; therefore, the
loops cannot be pulled out. To
center the picture, apply a pattern
that can be used for centering or
reduce the line voltage until the
sides of the picture can be seen.
Alternately, pull the string on either
side of a loop straight back until the
picture is centered. Be careful not
to disturb the placement of the con-
vergence yoke when making this
adjustment. Return the line voltage
to normal if line voltage was reduced.
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Note: A change in centering may
upset purity and convergence. Check
both after centering adjustments
have been made. DO NOT adjust
centering to compensate for improper
vertical size or linearity.

L. VIDEO PEAKING (or SHARP-
NESS) PROCEDURE

Set the VIDEO-PEAKING (or SHARP-
NESS) control (or switch), which may
be on the front panel, to give the
most pleasing picture under existing
signal conditions.



It is generally true that any test
instrument useful in black-and-white
TV servicing is equally useful for
color work. But color servicing
requires at least one additional
instrument — a color-bar/dot/cross-
hatch generator. Color servicing
also demands that the oscilloscope
have wide bandwidth along with
other features to make it useful in
routine shop and outside work.

In selecting a color-bar/dot/cross-
hatch generator or an oscilloscope
for color work, the service tech-
nician should check several fea-
tures. Some of the most important
are listed below.

COLOR-BAR/DOT/CROSS-
HATCH GENERATORS

These instruments provide various
color-bar signals for use in
checking and adjusting color phas-
ing and matrixing circuits. When
the signals are fed to the re-
ceiver antenna terminals, they
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provide a complete check of over-all
receiver performance.

A service color-bar/dot/ crosshatch
generator must include several fea-
tures. The most important are these:
1. 10 Color Bars Spaced at 30-De-
gree Intervals --the 10-color-bar
pattern is the accepted standard of
the service industry. The wave-
forms and procedures in nearly all
color-TV service notes are based on
this system.

2. An RF Sound Carrier--both an rf-
picture carrier and an rf-sound
carrier are needed to permit ac-
curate setting of the receiver fine-
tuning control before color-circuit
adjustments are made.

3. Zero-Axis Color-Bar Qutput --
bar pulses fromthe generator should
be centered on the zero axis of

the over-all output signal to permit
checking of receiver phasing in

the customer’s home without use

of an oscilloscope.

4. Accurately Phased Color-Bar
Signals -- the phase angles of the

Test Equipment
for Color-TV Servicing
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output color-bar signals must be
closely controlled. The frequency
of the subcarrier oscillator should
be within +20 Hz of 3.563745 MHz.
5. Stable Dot/Crosshatch Patterns
For Convergence Adjustments —
These patterns should be stable,
and not jitter, ripple, or jump sync.
Dot size and bar width should be
large enough to permit easy viewing
under average room lighting con-
ditions.

6. Vertical and Horizontal Bar
Pulses Should Have Approximately
Equal Brightness — pulses which
form the vertical bars represent
high video frequencies; horizontal
bar pulses represent low frequen-
cies. If these vertical and hori-
zontal bar pulses have the same
amplitude, the comparative brightness
of the reproduced vertical and hori-
zontal crosshatch bars can indicate
the general response of receiver
circuits.

A color bar/dot/ crosshatch genera-
tor must have other facilities and
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features to make it a dependable,
useful instrument. One useful fea-
ture is gun killer switches. Unless
it has the essential electrical fea-
tures described above, however,
the generator cannot meet the criti-
cal needs of color-TV servicing.

OSCILLOSCOPES

All of the qualities which make a
good color-TV oscilloscope cannot
be found in its electrical specifi-
cations. However, here are some
of the important electrical features
a color-TV service-scope should
have:

1. Wide Bandpass — frequency re-
sponse of the vertical amplifier
should be flat from approximately
30 Hz to 4.5 MHz to prevent distor-
tion of waveform amplitude and
shape. Vertical and horizontal
sync pulses contain both low-and-
high-frequency components which
can be attenuated by a scope
having inadequate bandpass. Sweep-
response tests, which are usually



Oscilloscopes

WO-33A

WR-502A
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made at a 60 Hz rate, require good
low-frequency response, but display
of the 3.58-MHz signal requires
flat response to beyond 4 MHz.

2. High Sensitivity — vertical-
amplifier sensitivity of at least
50 millivolts per inch of deflection
is needed to permit display of
waveforms in low-level circuits.
High sensitivity is also needed to
compensate for the signal attenua-
tion which occurs when a low-
capacitance probe is used.

3. Matched Probes and Cables -
unless the scope has a shielded
input cable and probe, severe
radiation and extraneous pickup
can interfere with measurements.
Probes and cables should be
matched to the scope to insure
faithful waveform reproduction.

A low-capacitance probe is also
essential to measurements in
circuits which would not function
normally if loaded by the high
capacitance of a direct probe

and cable.

4. Positive Sync Action—good sync
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action is especially important at
the vertical and horizontal fre-
quencies of 60 to 15,750 Hz. Be-
cause much TV troubleshooting work
involves locking in at these fre-
quencies, a scope having abuilt-in
sync amplifier and sync positions
preset for vertical and horizontal
signals can make TV work much
easier.

5. Voltage Calibration —the peak-
to-peak amplitude as well as the
shape of a waveform are important
in troubleshooting analysis. If

the scope has built-in voltage cal-
ibration, it can be used simulta-
neously to display the waveform and
measure its voltage amplitude.

A service scope must have these
hasic features to qualify for
color-TV work. It is important

to remember that the scope must
faithfully reproduce the waveform
put into it. If it does not, the
user cannot be sure if the distor-
tion originates in the TV receiver
or in his scope.



Following is a list of RCA receiving tube types, used in color-TV receivers
that are currently available for replacement use.

These types will be found in color-TV sets of all makes produced from 1955
to date. Types shown with an asterisk are among the industry’s 50 highest
volume replacement types in color-TV receivers.

1AD2
1G3GT/1B3GT*
1ve*
1X2B/1X2A
2AF4B/2DZ4

2AV2*
2CN3A
2DVv4
2EG4
2GKS

ZHQ5

3A2
3A3A/3B2*
3ALS
3AT2*

3AW2
3AW3 Use 3A3A/3B2
3BN6
3BY6
3BZ6

3CA3
3CN3A
3CS6
3Cu3
3DG4
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3DT6A
3GKS
3HQ5
3JC6A
3KT6

4AUG
4BL8/XCF80
4BQ7A

4BZ6

4CB6

4DTHA
4EH7/LF183
4EJ7/LF184
4GK5
4HAS5/PC900

4JC6A
4KES8
418
5AM8
5ANS

5AQ5
5ATS
5BC3A
5BT8
5CG8

5GHBA
5GJ7
5GX7
SHZ6
5JK6

9JL6
5KZ8
SLJ8
SU4G
SU4GB*

509/LCF201
5V3A
5V6GT
5Y3GT
6AC10

6AD10
6AF4
6AF4A
6AF9
6AG7

6AGY
6AH4GT
6AH6
6AH9
6ALS*

6AL1L
6ANBA
6AQ5A*
6AQ8/ECC85
6A S8

6AT8
6ATBA
6AU4GTA*
6AUGA™
6AUBA

6AV5GA
6AV6
6AV1]
6AWBA*
6AX4GTB*

6AZ8
6BA5/EF93
6BABA
6BA1l
6BC7

6BC8/6BZ8
6BE3/6BZ3
6BG6G
6BH6
6BH8

Receiving Tubes for Color TV



6BH11
6BJ7
6BJ8
6BK4B*
6BKS

6BK7B
6BL/GTA
6BL8/ECF80
6BM8/ECL82
6BN4A

6BN6/6K56
6BN8
6BQ5/EL84*
6BQ6GTB/6CU6*
6BQ7A*

6BRBA/6FVBA
6BS3A

6BS8

6BUS

6BV8

6BV11
6BY6
6BZ6*
6BZ7
6C4

6CB5A
6CB6A/6CF6*
6CD6GA
6CG3/6CE3/6CD3*
6CGBA*
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6CJ3/6CL3*
6CL6
6CLBA
6CM3

6CM6

6CN7
6CQ8
6CS6
6CW4
6CW5/EL86

6CZ5
6DC6
6DE6
6DK6
6DQ5*

60354
6DT6A
6DT8
6DV4
6DW4B*

6DX8/ECLS4
6DZ4

6EA8
6EH4A
6EJ4A

6EH7/EF183
6EJ7/EF184*
6EMS

6EMT7*

6ERS

6EW6*
6EZ5
6FG7
6FH5
6FJ7

6FM7
6FQ7/6CG7*
6GC5
6GF7A*
6GHBA*

6GJ7/ECF80!
6GK5

6GK6

6GL7

6GM6*

6GQ7
6GU7*
6GW6/6DQ6B*
6GW8/ECL86
6G X6

6GX7
6GY6*
6HB6/6HAG
6HB7
6HES

6HF5

6HF8
6HG8/ECF801
6HLS
6HM5/6HAS*

6HQ5
6HS5
6HS8
6HZ6
6J6A

6JC6A*
6JD6
6JE6A*
6JH6
6JH8

6JK8
6JM6A
6JNG
6JQ6
6J56B*

6JT8

6JUBA*
6JW8/ECF802
6KA8

6KES

6KM6
6KT6
6KT8
6KZ8*
6L6GC

6LB6
6LES
6LF8
6LH6A
6LJ6



6LJ8
6LM8
6LN8/LCF80
6LQ6/6JE6C
6LT8

6LUS
6LY8
6M11
6MD8
6MES

6MF8
6MJ8
6MK8
6MQ8
6S4A

6SN7GTB*
6T4

6TBA

6710
6UBA/6KD8*
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6U10
6V6GTA*
6W6GT
6XBA*
6X9/ECF200

6Y9
6210/6J10
TAU7
8AR11
8BM11

8BQ11!
8BU1!
8FQ7/8CG7*
8GU7
8JUBA

8JV8
9A8/PCF80
9KC6
10CW5/LL86
10GF7A

10JT8
10LB8
10LE8
11BT11
11FY7

11HM7

11LQ8
12AT7/ECC81*
12AU7A/ECCB2*
12AV6*

12AV7

12AX3
12AX7A/ECCB3*
12AZ7A

12BF11

12BH7 A*
12BK5

12BY7A/12BU7/12DQ7*

12CL3
12GC6

12GE5
12GN7A
12HG7
12HL7
12MD8

12710
15CW5/PL84
15008
15HB6
15LE8

16A8
17KV6
19AU4GTA
21LR8
21LU8

22KM6
24LQ6/24JE6C
31JS6A

40KD6

42KN6



