AC
FUSE SIZE

FOCUs

VERT  RF
AGE

SCREEN

CABINET-REAR VIEW

DISASSEMBLY INSTRUCTIONS

SET2603 FOLDER1

CHASS1S REMOVAL

Remove flve screws holding cabinet back and
remove back. Disconnect HV anode, CRT socket,
deflection yoke connector, degaussing coll con-

nector, tuner connectors, speaker connector
and ground leads. Remove one screw holding
tuner assembly to cabinet bottom and remove

assembly from cabinet. Slide Main Board assem—
bly out of cabinet. Remove four screws hold-
Ing control and auto programming tuning assem-
blies to cabinet front and remove assemblies
from cabinet. Remove two screws holding
Power/Volume/Channe! assembly to cabinet front
and remove assembly from cabinet.

CRT REMOVAL

(Caution: Some versions empioy CRT with neck

assemblies permanently bonded to CRT. These
are ldentified by having no clamp on yoke
assembly, no convergence wedges, yoke leads
exit from bottom rather than top.) Fol low

"Chassis Removal" procedure and lay set face-
down on a soft protective surface. Loosen and
remove CRT neck assemblles (see caution). Re-
move four screws holding CRT to cabinet front
and |ift CRT out of cabinet. Do not |ift CRT
by the neck.

SERVICING IN THE FIELD

CRT IMPLOSION PROTECTION AND CLEANING

Implosion protection is an Integral part of
the picture tube, cleaning accomplished with-
out CRT removal.

FUSE DEVICES

A 4-amp fuse Is used for AC line protection.
(See photo, Cabinet - Rear View.)

FOCUS

The focus may be varied by a focus control.

(See photo, Cabinet - Rear View.)
AGC

The AGC may be varied by a RF AGC control.
(See photo, Cabinet - Rear Views)
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SERVICING IN THE FIELD
CRT IMPLOSION PROTECTION AND CLEA}
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SAFETY PRECAUTIONS
SERVICE WARNING

Service work should be performed only by qualified service
technicians who are familiar with safety checks and guide
lines.

1.

For continued safety, no modification of any circuit
should be attempted unless recommended by manu-
facturer.

Disconnect power source before replacing parts as
some parts may be electrostatic sensitive.

Use an isolation transformer between the line cord and
power receptacle, when servicing chassis.

SERVICING HIGH VOLTAGE AND PICTURE TUBE

When servicing the High Voltage circuits, extreme caution
shouid be used.

1.

3.

Discharge static High Voltage by connecting a 10 kohms
resistor in series with a test lead between chassis and
anode lead of picture tube.

Wear shatter-proof eye protection (goggles) when handi-
ing the picture tube in case of implosion.

DO NOT lift picture tube by the neck.

X-RAY RADIATION AND HIGH VOLTAGE LIMITS

Service personnei should be aware of the procedures
and instructions covering x-ray radiation. The only
potential source of x-ray in present day solid state
receivers and monitors is the picture tube.

. Itis only when High Voltage is excessive that x-ray radia-

tion is capable of being emitted from shell of picture
tube. Be sure the High Voltage is set at specified level.

An accurate High Voltage meter should be available at
all times. Meter calibration should be checked
periodically.

High Voltage should be kept at rated vaiue - NO HIGHER.
Higher voltages may cause x-ray radiation or failure of
other associated components. DO NOT depend on pro-
tection circuit to keep voltages at rated value.

Every time a chaé\sis is serviced, High Voitage should be
checked at various brightness levels to be sure it is

 regulating properly.

While troubleshooting a set with excessive High
Voltage, avoid being close to picture tube. DO NOT
operate longer than it is necessary to locate the cause of
excessive High Voltage. Use a variable AC transformer
to regulate voltage.

. Many components, electrical and mechanical, in present

chassis have safety related characteristics which are not
evident with visual inspection. When these components
are known, they are identified with a # on the schematic
and in the parts list. When replacing these components,
for SAFETY, use only an equivalent replacement part.

SAFETY CHECKS-FIRE AND SHOCK HAZARD

Cold Leakage Checks (Sets with isolated ground.)

1. Unplug the AC cord and connect a jumper across
the two prongs on the plug.

2. Turn on power switch.

3. Measure the resistance, with an Ohm meter, be-
tween the jumpered AC plug and any exposed
metal cabinet parts on the set such as: antenna
screw heads, control shafts, handle brackets. Ex-
posed metal parts that have a return path should
measure between 200 kohms and 5 megohm.
Parts without a return path must measure infinity.

Leakage Current Hot Check

1. Plug the AC cord directly into AC outiet. DO NOT
use an isolation transformer.

2. Connect a 1500 Ohm 10 watt resistor, in parallel
with a .15uF 150V AC capacitor, between any ex-
posed metal parts on the set and a good earth
ground such as a water pipe. (See Figure below.)

3. Using an AC volt meter, with 1000 Ohms per volit or
more sensitivity, measure the voltage across the
resistor. Check each exposed part and measure
voitage at each point.

4. Reverse the AC plug and repeat voltage measure-
ment at each point.

5. The voltage at any point should not exceed .75
volts RMS. This corresponds to .5 milliamps AC.
Any value exceeding this limit constitutes a
potential shock hazard and must be corrected.

GENERAL GUIDE LINES
A final SAFETY check before returning the set to customer.

1. Check area repaired for poorly soldered or de-soldered

connections. Check entire circuit board surface for
solder splashes.

. Check interboard wiring for pinched wires or wires con-

tacting any high-wattage resistors.

. Check that all controi knobs, shields, covers, grounds

and mounting hardware have been replaced. Be sure to

replace all insulators.
VOLTHMETER

CONNECT 10O

KNOWN EARTH GROUND.
HET (WATER PIPE,

PARTS  CONDVIT,ETC.)
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Waveforms and voltages are taken from ground, unless
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Wavetorms: triggered scope, keyed rainbow generator.
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justment instructions.
Supply voltages maintained as shown at input.
Voltages measured with digital meter, no signal.
Controls adjusted for normal operation.
Terminal identification may not be found on unit.
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noted.
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MISCELLANEOUS ADJUSTMENTS

RF_AGC ADJUSTMENT

Tune In a station and allow a 15-minute warm-
up time. Adjust RF AGC Control (R315) counter-
clockwise untll snow (noise) appears Iin plc-
ture and then clockwise until snow just dis-
appears.

WIDTH ADJUSTMENT

Tune In a crosshatch pattern and allow a
15-minute warm-up tIme. AdJust Width Adjust
Control (R138) for a very limited width ad-
Justmente.

CONTRAST PRESET ADJUSTMENT

Tune In a station and allow a 15-minute warm-
up time. Turn Color Control to MINIMUM, Plc-
ture Control to MaxImum (fully clockwise) and
Black Level ‘o MINIMUM (fully counterclock-
wise)e Adjust Contrast Preset Control (R716)
untll white highlights are Just vislble.

AUTO PROGRAMMING ADJUSTMENT

Connect antenna and turn set on. Open Auxii-
jary Control Door and locate Auto button.
Press Auto button once, the tuner in the TV

will automatically cycle through avallable
channels In the area and put them In memorye.
If all available channels are of reasonable

strength, then programming Iis complete. To
add channels to memory, select *the desired
channel by pressing Step (4 ) Up or Step
( ¥) Down. Press the Add button, the plcture
will "biink", Indicating the channel has been
added to memory. To delete a channel, select
deslred channel and press Erase button, plc-
ture will "blink", indicating that channel has
been erased from memory.

CHANNEL TUNING

Channel Up and Down buttons are provided for
channel scanning. Ten numbered buttons (on
remote transmitter) are provide for one or two
digit entry direct access channe! selection.
Fine tuning Is automatic.

COLOR TEMPERATUVE ADJUSTMENT

Tune In a station and allow a 15-minute warm-
up time. Set Color Control to MINIMUM and
Black Level and Picture Controls to midrange.
Set Red (R33), Green (R34) and Blue (R35) Bias
Controls and Screen Control (R4210B) to MIN|=-
MUM  (fully counterclockwise}. Set Red/Blue
(R25) and Green (R26) Drive Controls to Maxi-
mum (fully clockwise)e Place a jumper from

DEFLECTION YOKE
CLAMP SCREW

CRT

TP551 to  TP552. Advance Screen Control
(R4210B) untit a dim Ilne of one color just
appears. Adjust Bias Controls of remaining
two colors to produce a dim white line. Re-
move jumper from TP551 +to TP552. Set Black
Level Control to Maximum (fully clockwise) and
Picture Control to MINIMUM (fully counterclock=-
wise). Adjust Red/Blue (R25) and Green (R26)
Drive Confrols to produce a good black and
white picture. Check tracking from low Ilight
to high light conditions and readjust as neces-
sarye

PURITY ADJUSTMENT

NOTE: Magnetic Tape (Beam Bender) 1Is not
adjustable and 1s not reusable. If CRT Is re-
placed or adjustment Is necessary, an adjust-
able type beam bender Is required, RCA Part
No. 158699.

If the CRT appears to be magnetized, use a
degaussing coll tfo demagnetize the CRT. Per-
form Center Convergence. Obtaln a white ras—
ter by placing a Jumper across R712. Adjust
Bias Controls to produce a green raster. Ad-
vance Screen Control If necessary for a visi-
ble raster. Remove the rubber wedges and silde
the deflection yoke forward against the bell
of the CRT. Spread and rotate the purity mag-
nets to center the green bar on the CRT.
Slide the deflection yoke back to produce a
uniform green screen. Check red and blue
purity by adjusting the Blas Controls to pro-
duce red and blue fields. Perform Color Tem
perature and Convergence Adjustments.

CONVERGENCE ADJUSTMENT

NOTE: Magentic tape (Beam Bender) Is not
adjustable and is not reusable. If CRT Is re-
placed or adjustment Is necessary, an adjust-
able type beam bender Is required, RCA Part
No. 158699.

Connect a color bar generator to the antenna
terminals and tune In a crosshatch pattern.
Loosen the locking ring on beam bender assem-
bly so that magnets can be moved without blnd-
inge Spread and rotate the 4-pole magnets to
converge the red and blue vertical and horizon-
tal tines at the cenfter of the screen. Spread
the 6=-pole magnets to converge the red/blue
lines over the green lines at the center of
the screen. Loosen the deflection yoke and
remove the rubber wedges. TIilt the deflection
yoke vertically and horizontally to converge
the edges of the screen. Replace rubber
wedges and perform Color Temperature Adjust-
ment .

PURITY MAGNETS

SIX-POLE CONV. MAGNETS

FOUR-POLE CONV. MAGNETS

DEFLECTION YOKE

DEFLECTION YOKE TILT

CRT NECK ASSEMBLY
32

ADJUSTMENT WEDGE
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PHOTO CIRCUITRACE =

SCHEMATIC CIRCUITRACE =

FOR TERMINAL GUIDES AND NOTES

SEE PAGE 33
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TEST EQUIPMENT

Test Equipment listed by Manufacturer illustrates typical or equivalent equipment used by SAMS’ Engineers to obtain
measurements and is compatible with most types used by field service technicians.

B & K Precision Sencore

Equipment Equipment No. Equipment No. Notes
OSCILLOSCOPE 1560, 1564, 1541 SC61
GENERATORS

RGB 1249,1260

MULTIBURST SIGNAL 1251,1260 VAB2

COLOR BAR 1211A,1249,1251,1260 |VA62,CG25
ANALOG VOM 277,111,116
DIGITAL VOM 2830,2806 DVM37,DVM56,SC61
FREQUENCY METER 1803,1805 FC71,5C61
HI-VOLTAGE PROBE HV-44 HP200
VOM/DMM
Accessory probes PR-28(HV)
ISOLATION TRANSFORMER  |TR110,1604,1653,1655 | PR57
CAPACITANCE ANALYZER 820,810,830 LC53,LC75,LC78,

LC77
CRT ANALYZER 467,470 CR70
TEMPERATURE PROBE TP-28,TP-30
AC LEAKAGE TESTER 1655 PR57
LOGIC PROBE DP51,DP21
LOGIC PULSER DP101,DP31
INDUCTANCE ANALYZER 875 LC53,LC75,LC76,
LC77

FLYBACK YOKE TESTER 875 LC53,VAG2
TV STEREO GENERATOR 2009 ST65,ST66
FIELD STRENGTH METER | FS73,FS74

TV ALIGNMENT INSTRUCTIONS

Suggested Alignment Tools:

Use an isolation transformer and observe power supply polarity,
Allow a 20-minute warm=up period for receiver and test equipment,

GC ELECTRONICS

L2071, L303, L304e cocccosccsscosccssccsccsscccsscsccssscssee 3440

Maintaln line voltage at 120V AC,

PRELIMINARY INSTRUCTIONS

Set the channel selector to the highest unused channel.

output to provide a usable indication,.

Note: Response may vary slightly from that shown.
Connect 5.0V Bias to TP305.

Disconnect |F Cable from Tuner.

Set scope sweep to external.
Connect scope vertical input to scope vertical input on sweep/marker generator. Connect
scope external horizontal Input to scope horizontal input on sweep/marker generator.
Ground test equipment to TV chassis unless specifled otherwises, Use only enough generator

VIDEO IF ALIGNMENT (SWEEP MARKER GENERATOR)

DIRECT PROBE SWEEP SWEEP- MARKER
FROM SWEEP/MARKER GENERATOR GENERATOR | GENERATOR | REMARKS
GENERATOR OUTPUT FREQUENGCY | FREQUENCY
To TP307 To TP303 44MHz 45.75MHz | Adjust L304 for Maximum
(10MHz 45,75MHz.
Sweep) See Flgure 1.
NOTE: Reconnect IF Cable to
Tuner after adjustment.

LOCATION GUIDE

CRI31
CR932
CR933
CR934
CR936
CR951

BOARD-GridTrace
C901
C906

FB951
FB952
FB953

J303
Q901
Q902
Q%06
Q907

Q916
Q917
Q931
Q951
Q952
R901
R902
RSO3
RS04
R905
R906
R907
R908
R909
R910
RI11
R915
R916
R917
R918
R931
R932
R935
R951
R952
R954
R955
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PW REM-1A/B (TUNING INTERFACE) BOARD
30

A Howard W. Sams [GLI4I1L¥Xd3H Photo

TV ALIGNMENT INSTRUCTIONS (Continued)

VIDEO IF ALIGNMENT (BAR SWEEP GENERATOR)

BAR SWEEP GENERATOR SCOPE INPUT REMARKS

To Antenna Terminals To TP307

Perform Video |F Adjustments per
SWEEP/MARKER GENERATOR
instructions above.

See Figure 2.

SOUND IF ALIGNMENT

output by adjusting L201.

Tune in a station and adjust L201 for maximum sound. Reduce signal strength at the antenna
terminals until distortion appears. Continue to reduce the signal while aligning for undistorted

AUTOMATIC FINE TUNING ALIGNMENT

Disconnect sweep generator from TP303.
Connect 4.0V Bias to TP305.

Connect Generator to TP303.
Increase Blas to 5.0V at TP305.

Connect as explained in preliminary instructlons unless specified otherwise.

Connect digital voltmeter to TP342 (pin 2 of J302).
Adjust AFT Balance Control (R323) for 6.5V reading on voltmeter.

DIRECT PROBE SWEEP SWEEP MARKER
FROM SWEEP/MARKER GENERATOR GENERATOR | GENERATOR REMARKS
GENERATOR OUTPUT FREQUENCY | FREQUENCY
To TP342 To TP303 44MHz 45.75MHz  |AdJust L303 to place 45.75MHz
(Pin 2 of J302) (10MHz marker at crossover.
Sweep) See Figure 3.
NOTE: Reconnect IF Cable to
tuner after adjustment.

45 . 75MHZ

Figure 1 Figure 2 Figure 3

SERVICE INFORMATION

X=RADIAT|ON PROTECTION SHUTDOWN CHECK

Wwhen service has been performed on horlizontal
deflection, high voltage, regulator B+ sys-
tems, the X-radiation protection clrcult
should be tested for proper operation as
fol lows:

1. Apply 120V AC input voltage.

2. Allow for warm~up and adjust customer
controls for normal operation.

3. Locate stakes labeled XRP1 and XRP2 on the
Rear Control circult board.

4. Short Stake XT1 to Stake ST2, when stakes
are shorted Instrument should shut down,
may try to restart and shut down. In
some, set should stay shut down.

5. Remove 120V .AC, remove short, wait about
20 seconds, turn set On and test for nor-
mal operation.

NOTE: If the set does not go Into shutdown,
refer to the "High Voltage Shutdown" sections
of the Troubleshooting guide on Page 35.
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RCA MODELS FOLDER 1
FMRA470E/75W/77E/90D,FMR505W(CH.CTC136A/E)
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RCA MODELS
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PW RR 2C/E (RELAY) BOARD

26

J104A

R152
RL1

R151

0151

C151

R154

R153

A Howard W. Sams Photo

MAIN BOARD-GridTrace LOCATION GUIDE

c1o1
C102
C103
C104
C105
C106
Cc109
c110
c112
c113
c114
C115
Ccl16
c117
c118
C119
C120
Cc122
Cc123
Cl124
C125
C126
c201
C202
€203
C205
C206
€207
€208
c210
c211
212
C213
C214
C215
C216
C217
C218
Cc219
C220
c221
C222
c301
€302
C303
C304
€305
C307
C308
C309
C310
Cc311
C312
C313
C314
C315
C316
C317
C319
C320
C326
Cc327
C328
C401
C402
C403
C404
C405
C406
C406A
C407
C408
c410
4

7-3
R-8
U-6
Q-6
T-6
T-8
J-18
1-17
R-10
N-14
L-15
P-13
L-12
0-12
T=17
M=12
=15
J-15
N-14
K=15
K=-14
T-18
H~2
6-2
E-3
E-4
B=2
c-1
F-3
H=-2
1-2
E-2
E-2
J-3
c-1
c-2
M-4
-4
F-2
J-4
C-4
-3
B-7
C-6
B~5
B-6
E-5
E-5
D-6
£-5
K~5
L-4
65
C-4
L-5
J-5
C-4
B-8
16
B-3
M4
M=7
E-6
K=12
K-8
J-8
K=9
K-10
1-8
J-9
K=10
=7
T-12
5-13

C411A (C111)H-16

C412
C413
C415
C416
c417
c419
C420
C421

C422
C423
C425
ca27
C501

€502
C503
C504
C505
C506
C509
C510
C511

C512
C513
C514
601

€602
603
C701

C702
C703
C704
C705
C706
C707
C708
C709
cm

C72
C713
C74
C716
Cc77
C803
C805
c807
€808
€809
c810

1 G811

C812
C813
Cc814
C815
c816
c817
CF201
CF301
CR101
CR102
CR103
CR104
CR105
CR106
CR107
CR108
CR109
CR110
CR111
CR114
CR201
CR202
CR302
CR401

T-12
U-12
T-11
V-16
U-15
U-15
H-9
6=9
F-10
V-18
69
J-11
F-15
E~12
D-17
E-16
E-18
6-17
H-9
D~17
D-8
F-17
F-16
F-17
K-8
K-8
K=-9
-7
F-7
D~11
Cc-10
c-7
D-7
H=10
-7
K=7
G-11
G-11
6-12
E-7
L-13
E-7
K-6
J-6
6-6
F-10
L-6
F-7
F-8
F-8
F~9
F-9
F-6
K6
E~7
L-3
M-8
R-8
U-6
R=6
-6
1-16
J-16
K-15
0-12
K-16
L-11
M-12
Q-7
D-4
E-4
Cc-4
J-13

CR402
CR403
CR404
CR501
CR502
CR503
CR601
CR701
CR702
CR703
CR704
CR705
CR706
CR707
CR708
DL701
F101
FB101
FB104
FB301
FB303
FB401
FB402
FB404
J101
J104
J109
1201
1202
1302
J401
J501
J701
1901
L101
L103
L104
L105
L2071
L202
1203
L301
L302
L303
L304
L305
L306
L310
L312
L401
L402
L403
L701
L703
L802
Q101
Q102
Q103
Q104
Q201
Q202
Q203
Q301
Q302
Q401
Q402
Q701
Q702
R101
R102
R103
R104
R105
R107

H=9
=11
6-10
F-18
G-15
E-15
-7
E-11
E-10
F-12
F-11
c-9
c-9
E-11
E-11
M=9
W=2
K-17
T-5
B-6
M-6
V-15
vV-18
U~-16
Q-1
T-5
V=3
B-1
D-1
N-1
R=12
G-19
D-9
0-6
T-2
K-18
T-17
J-16
G-2
-4
L-4
B-5
E-5
M~5
K-5
J=6
M-7
F=6
M-6
v-14
S=-14
1-10
J-6
E-6
K-6
1-15
{-17
K-15
J-16
E-3
c-3
D-3
B-6
M-8
T-12
W-17
D-11
B-11
Q-4
U-6
K-16
1=17
J-17
H=17

SET 2603 FOLDER1

R108
R109
R110
RIT

R112
R113
R114
R115
R125
R127
R129
R130
R133
R201

R202
R204
R205
R206
R207
R208
R209
R210
R211

R212
R213
R214
R215
R217
R221
R301

R302
R303
R304
R305
R307
R308
R309
R310
R311
R312
R314
R317

" R318

R319
R320
R321

R322
R323
R324
R325
R326
R327
R328
R334
R335
R401

R402
R403
R404
R405
R406
R407
R408
R409
R411
R412
R413
R414
R415
R420
R421
R422
R423

R424

1-16
H-16
H-17
H=-16
H-15
J-16
J-16
1-15
s-17
0-11
(=19
1-19
1-18
-2
E-2
F-3
B-3
E-3
E-3
c-8
D-2
D-2
A=2
E-2
E-3
E-3
H-3
M=5
F-2
B-7
B-5
B-6
B~7
c-7
C-6
C-6
B~5
F-5
D-6
F=5
N-5
K=5
L-7
M=7
0-8
0-8
A=3
M-3
M-4
N-6
M-8
N=6
L-8
F-3
B-9
K=-12
6-12
1-9

J-9

M=13
H-13
J-8

T-11
0-12
T-13
S$=12
R-14

V-18
1-18
G-10
J=13
G-9

R426
R429
R430
R431
R501
R502
R504
R505
R506
R507
R508
R509
R512
R513
R514
R601
R602
R603
R701
R705
R706
R707
R708
R709
R710
R711
R712
R713
R714
R715
R716
R717
R718
R720
R721
R722
R724
R726
R727
R728
R729
R805
R807
R808
R809
R810
R811
R812
R813
R814
RT101
SF301
SCR101
T401
T402
TP303
TP305
TP307
TP318
TP342
TP504
TP705
TP801
us01
u1001
Y401
Y801
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TROUBLESHOOTING (Continued)

waveform 1Is present at TP318, refer to the
"Video" section of thls Troubleshooting gulde.
If there is no video at TP318, apply AGC blas
to pin 23 of VIF/SIF/Video/Chroma/DEF IC
(U1001). If video Is now present at TP318,
check the voltages and components associated
with the AGC clrcult at pins 18, 22, 23 and 46
of IC U1001. If there is still no video at
TP318, check the voltages, waveforms and compo-
nents assocliated with pins 19, 20, 21 and 42
thru 47 of IC U001 and IF Amp Transistor
(Q301)e A defectlve AGC clrcuit can cause an
overloaded plcture, excessive snow or loss of
audlo and video. See the AGC Voltage Chart
for AGC voltages wlith signal.

AGC VOLTAGE CHART

U1001
Pin 22 5.2V
Pln 23 5.2V
Pin 46 7.7V

AUDIO

Inject an audio signal at pin 28 of VIF/SIF/
Video/Chroma/DEF IC (U1001) and check for
audio at the speaker. |If there Is no audio,
check the voltages, waveforms and components
associated with Audio Output Transistors
(Q201, Q202, Q203). If audio 1is present at
the speaker, check the voltages, waveforms and
components associated with pins 25 thru 41 of
IC U1001. Check the voltage at pin 30 of IC
U1001, it should measure 1.5V at mute and 4.8V
at Maximum volume.

VIDEOQ

Inject a video slignal at TP318 and check for
video on the CRT. |If video is present, refer
to the "IF-AGC" section of this Troubleshoot-
ing guide. |f there is no video on the CRT,
check for a video waveform at TP705. |f there
Is no video, check the voltages, waveforms and
components assoclated wlth pins 8, 13 thru 17,
51, 52 and 53 of VIF/SIF/Video/Chroma/DEF IC
(U1001)e  If a video waveform Is present at
TP705, check the voltages, waveforms and compo-
nents assoclated with Luminance Buffer Transis-
tor (Q7), Red, Green, Blue Driver Translstors
(Q4, Q5, 06), Red, Green, Blue Output Transis-
tors (Q1, Q2, Q3) and the CRT. |f the bright-
ness Is inadequate or cannot be controlled,
check the voltages and components assoclated
with pins 8, 14 and 15 of IC U1001) and pin 7
of the CRT.

24

VERTICAL

Inject a vertical drive signal at TP504. If
vertical sweep Is now present, check the volt-
ages, waveforms and components assoclated with
pins 54 and 55 of VIF/SIF/Video/Chroma/DEF IC
(UT001). If there Is still no vertical deflec-
tion, check the voltages, waveforms and compo-
nents assoclated with Vertical Output IC
(U501) and the deflection yoke. Vertical lin-
earfty or helight problems may be caused by
Electrolytics €501, €503, C505, C510 and C511
belng defective.

SYNC

If there Is no vertical or horlzontal sync,
check the voltages, waveforms and components
associated with pins 56 and 57 of VIF/SIF/
Video/Chroma/DEF IC (U1001}. If the proper
waveforms are present at pins 56 and 57 of IC
U1001, check for the proper vertical waveforms
at pins 54 and 55 of IC U1001 and horlzontal
waveform at pin 64 of IC U1001.

RASTER

Check the CRT and CRT voltages. |If there is
no red, check the voltages and components asso-
clated with pln 9 of VIF/SIF/Video/Chroma/DEF
IC (U1001), and Red Driver Transistor (Q4) and
Red OQutput Transistor (Q1). If there 1is no
green, check the voltages and components asso-
clated with pin 10 of I1C U1001, Green Driver
Transistor (Q5) and Green Qutput Transistor
(Q2)s If there is no blue, check the voltages
and components associated with pin 11 of IC
U1001, Blue Driver Transistor (Q6) and Blue
Qutput Transistor (Q3). If the raster has a
keystone shape, check the deflection yoke. |If
the raster has height or wldth problems, refer
to the "Vertical", "Horizontal™ and "Power Sup-
ply" sections of this Troubleshooting guide.

CHROMA

Check for a chroma waveform at TP801. If the
waveform Is missing, check the components asso-
clated with TP801. If a chroma waveform Is
present at TP801, check for the proper chroma
waveforms at pins 9, 10 and 11 of VIF/SIF/
Video/Chroma/DEF IC (U1001). If the waveforms
are missing, check the voltages, waveforms and
components assoclated with pins 2 thru 7, 9,
10, 11, 48 and 49 of IC UI001. Check the
3.58MHz oscillator at pins 4 and 6 of |IC
U1001. Check the voltages and components asso-
clated with pln 2 of IC U1001 and the Tint Con-
trol. If the proper chroma waveforms are pres-
ent at pins 9, 10 and 11 of IC U1001, refer to
the "Raster"™ sectlion of thls Troubleshooting
guide.

V101 PIN 6

V101 PIN 9

V101 PIN 11

GREEN OUTPUT

RED QUTPUT FILAMENT

BLUE QUTPUT

A Howard W. Sams [eLIL{eL. @ sl o &3l Photo
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PW RC (REAR CONTROL) BOARD-GridTrace LOCATION GUIDE TEST JIG HOOKUP

C715 c-6 R4209 Cc-10 | R5024 E-10 | R5034 c-6 -
CR1 c-11 R5004 D-4 R5025 E-6 R5035 c-8 FUNCTION Chek-A-Color RCA / TeleMatic
Q4 D-4 R5005 c-7 R5026 E-9 R5036 c-12
5 c-7 | R5006 D-10 | R5027 E-4 | R5038 c-9 ADAPTER NO. ADAPTER NO.
Q6 D-10 | R5007 C-12 | R5028 E-7 R5039 D-12
Q7 c-12 | R5019 c-3 R5029 E-11 R5040 E-5
R138 D-12 | R5020 B-6 R5030 E~4 R5041 E-8 35;5 gﬁﬁz s lgjgg;
R315 C-13 | R5021 B-9 R5031 E-7 R5042 E-10 YOKE SETTING Dale 100767 et 14
R503 E-3 R5022 E-5 R5032 c-9 SS1 B-14 : T Fsg_;gﬂ-) I,:ocer
R515 C-13 | R5023 E-8 R5033 c-3 $S2 c-14 ocus Tap t;s
R730 c-1 Voltage Supply

l 1 & l ; } ! ! ) 1If Thefhorlgonfal or vertical sweep Is reversed, rotate the respective

connector 180 degrees.
21 31451617 819110111 ]12113)14 i 15

(2) Connect the leads according to the following diagram.

A A
.\ BLUE [, o RED CREER L M
B i B geliGe _ '
b LL YELLOW
» o . SE— 1501
CM_. C WIRE VIEW WIRE VIEW

|f the horizontal leads are reversed, the high voltage shutdown may be

‘D activated. The .O1uF capacitor across the vertical leads (yel low-green)
eliminates tearing in the vertical scan.
F - TROUBLESHOOTING

— POWER SUPPLY Transistor Q402, Regutator Transistors (Q101,
F Q102, Q103), Pulse Regulator Transistor (Q101)

Check the AC Fuse (F701). |f fuse Is open, and Regulator SCR (SCR101). Check Horizontal
check Bridge Rectifier Dlodes CR101 +thru Output  Transformer (T402), Diodes CR108,
CR104, Capacitors C101 thru C105, Electrolytic CR109, CR403 and assoclated components for de-
C106, Horizontal Output Transistor (Q402) and fectse The high voltage rectifier Is part of
Regulator SCR (SCR101). Apply 120 VAC and Transformer T402, and If defective, wlll
check for 150V at the cathode of Diode CR103. - affect +the operation of +the horizontal clir-
If *this voltage Is missing, check the voltages cuits. Horizontal linearity or width problems
and components associated with Lline Filter may be caused by Capacltors C415, C416, C417
(L101) and Reslistor R101. If 150V Is present and Horlzontal Linearity Coil (L402) being de-

}14 15

2 § 3 ! ﬁA  5 z s\i 7 f 8 ; : {1éﬂ}111 1£1 13

PW RC (REAR CONTROL) BOARD A Howard W. Sams (€[] i I Photo

BIAS 12.0V ar at the cathode of Diode CR103, depress power fective.
: , PEAKING switch and check for 115V at the cathode of .
RED GREEN BLUE {SHARPNESS) AGC SCR (SCR101). If thls voltage Is missing,  HIGH VOLTAGE SHUTDOWN

HOIMSOSHWA'Q06/3LLIMSL/A0LPHINS

check the voltages, waveforms and components
assoclated with SCR101, Transistor Q402, Pulse When set 1Is In shutdown, the voltage at The'o
Regulator Transistor (Q104) and Regulator Tran- cathode will fluctuate betwsen 120V and 150V -3
sistors (Q101, @102, Q103), Start Transistor and a pulsing sound will be heard coming from ©
(Q931) on the PW REM-1A Board, Power On/0Off the set. The high voltage is monitored by DI-;,‘
Transistor (Q601) on the Tuner Control Board ode CR401 rectifying pulses from the Horizon- ©
and Zener Diode CR114. When the set iIs off, tal Output Transformer (T402). Should the &
Transistor Q931 E 25.6V, B25.0V, (€99.0V, high voltage increase, the voltage at the cath-IU
SCR101 E25.6V and pin 3 of Plug P303 measures ode of Dlode CR401 will also Increase and trig-
«10Ve If a pulsing sound is heard coming from ger Zener Diode CR404 Into conduction, which
the set and the voltage at the cathode of throws the set 1Into shutdown. To trouble-
SCR101 fluctuates between 115V and 150V the shoot, remove Diode CR401 from the circuit and

R5033 R5034 R5035 R4209 a7

ST3A0N VOu

R503
VERT

SIZE

RED/BLUE

R5026
GREEN

PW RC (REAR CONTROL) BOARD

DRIVE

R138
WIDTH

A Howard W. Sams [SL{AUILIX43E Photo

set may be In shutdown, refer to the "Horizon~
tal" and "High Voltage Shutdown" -sections of
this Troubleshooting guide.

HOR | ZONTAL

Determine If TV is In shutdown, refer to the
"High Voltage Shutdown" section of this Trou-
bleshooting guide. If TV is not In shutdown,
inject a horlzontal signal at the base of Horl-
zontal Output Transistor (Q402) and depress
power swltch. |f horlzontal sweep is now pres-
ent, check the voltages, waveforms and compo-
nents assocliated with Horizontal Drive Transls-
tor (Q401) and pins 1 and 58 thru 64 of VIF/
SIF/Vldeo/Chroma/DEF IC (U1001). If there Is
stlll no horizontal deflectlon, check the volt-
ages, waveforms and components associated with

use a variable AC power supply. Start at 90V
AC and lIncrease as necessary to locate defect.
Return Dlode CR401 to the circuit.

NOTE: Care should be taken in defeating the
high voltage shutdown circuit as this may
cause excessive X-ray radiation and damage to
the CRT, Transformer T402 and associated compo-
nents. Monitor the high voltage and trouble-
shoot.

|F-AGC

InjJect a video IF slignal at the IF Input and
check for video on the CRT. |If video is pres-
ent, check the Tuner and Tuner Control clr-
cuits. If there Is no video on the CRT, check
for a video waveform at TP318. 1f a video

23
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TROUBLESHOOTING AID

ST3AO0ON v

(3/v9€ 10 LD HO)MSOSHINA‘Q06/3LLIMS L/30LPHINS

Note: Waveforms taken with triggered scope, Keyed-Rainbow generator. Schematic voltages
measured with digital meter, no signal. Controls adjusted for normal operation.
PICTURE or SOUND
NO PIC, NO SOUND, NO RASTER: Check AC power supply and sources generated from Horlzontal
Output Transformer (T402). Refer to "Troubleshooting" Power Supply and Horizontal circuits.
by
NO PIC, NO SOUND, HAS RASTER: Check IF-AGC and source voltages from Horlzontal Output n =
Transformer (T402). Refer to "Troubleshooting" IF-AGC and Horizontal circuits. = =}
(o] =
NO PIC, HAS SOUND, NO RASTER: Check Horlzontal Output Transformer (T402) sources and Video z g
circuit. Refer to "Troubleshooting" Horlzontal and Video clrcults. @
>
NO PIC, HAS SOUND, HAS RASTER: Refer to "Troubleshooting" Video circuit. -
w
HAS PIC, NO SOUND: Refer to "Troubleshooting”" Audlo circult. B
OVERLOADED PICTURE: Refer to "Troubleshooting" IF-AGC circuit. . 6 —em <o S SSAS
T o — NNO —_ 0 o OO TO
LOW OR EXCESSIVE BRIGHTNESS: Check Video and Luminance circuits. Refer to "Troubleshooting" EZ S & &K SErme SR s mR Rk
Video circult. Z k- ® N ONNN NN——N NNRNRN M Me— —N
ms ] Nl\lll N!\({jﬂl\ﬂl\lllll N N'\N'\w'\ﬂ'\
N o N O NNWN OC—0OON NNNWN o o0 oo
SWEEP - - ——- TNE—— e o) S— =
NO RASTER, HAS SOUND: Check HV rectifier, Part of Horlzontal Output Transformer (T402). < o -
Refer to "Troubleshooting" Horizontal circuit. . < 2%a <" oS %fg,\ﬁ
' <2| E N $TEme OOBE & o8
NO RASTER, NO SOUND: Refer to "Troubleshooting” Horizontal circuit. O+ Ny - << <8R L < <8 T8
o ~— ~ O OO NOOO< <t <t M\ <+ M 2 Xe) —_— 0
e 2 S = <S<IO S—3S01n MmN M Mo o d
NO VERT DEFLECTION: Refer to "Troubleshooting" Vertical circuit. o N .3 555 55555 §§§§ 5 An &K
POOR VERT LIN OR FOLDOVER: Refer to "Troubleshooting" Vertical circuit.
POOR HORIZ LIN OR FOLDOVER: Refer to "Troubleshooting" Horizontal circult. (-] o A o
| g S oqo Scood SF=E -
NARROW PICTURE: Refer to "Troubleshooting" Horlzontal circuite > Ok = ¥ Q90 IN——oN NNOWN N Q%‘ ,\E
- < 15} D BO® DOODOD DHOOD ® o0 B0
VERT OFF FREQUENCY: Refer to "Troubleshooting" Vertical circult. S & Q g 288 SR8 R8RSR 2 82 88
[72]
HOR1Z OFF FREQUENCY: Refer to "Troubleshooting”" Horlzontal circuit. o
— g T a1 o
SYNC 3 W — S oao Sl ME~S " noy M~
o 'EE by T 80 SNe-N NN@ON ~ 8= ~un
NO VERT/HORIZ SYNC: Refer to "Troubleshooting" Sync circuit. 3 g g E EEE = EEEEE EEEE E g; EE
=
RASTER S = b=
s = =
YELLOW (NO BLUE): Check Chroma and Blue Output circuits. Refer to "Troubleshooting" 5 5 E
Raster clrcuite. @ =
N 8 (0] = ;
CYAN (NO RED): Check Chroma and Red Output circuits. Refer to "Troubleshooting" T c 3 2 a
Raster circuit. © © I a
< iy oy "E'- x o o«
‘MAGENTA (NO GREEN): Check Chroma and Green Output circuits. Refer to "Troubleshooting” 9 g o g — <
Raster circult. —_ 5 N O 3 B8 Q Fommrn SEERE ) Pom SR
oz 0o g 8 T g 338 2 3=E58 8333 23 25859
COLOR (B/W operating normally) E ;—% % § il E 2 &z 3 nEeey ¥ 3= Temn:
O = < < S
NO COLOR: Refer to "Troubleshooting" Chroma clircult. N e L E a I;.:I- b=
w 3 = [ <
WEAK COLOR: Refer to "Troubleshooting" Chroma circuit. o= 2 E <Ot |"|_J o
o =z =
NO COLOR SYNC: Refer to "Troubleshoot!ing" Chroma circult. g .g 'C_) g 3 ; Q.
- o om <t
NO GREEN: Check Chroma and Green Output circuits. Refer to "Troubleshooting" < £ = E S - 2 E E a 2
Raster circuit. ",_, S o EZ ISI‘J E g g E:t x
-— o 2 [ © 7)) >
NO BLUE: Check Chroma and Blue Output circuits. Refer to "Troubleshooting” -l £ (@) 8 ~ 8 - o o 8 &
Raster circuit. ¥ 3 - s = N 0 ~ > (=
2e O @ mzg & 8983 B 2 Sns-N T N < Z -5g5Q
° = E N8 <« BRNS S = PMMD e WOm— = o = Sodoo
NO RED: Check Chroma and Red Qutput circuits. Refer to "Troubleshoot ing" € c e [+ AR W =X s 1 O O Oy O Se—Mmin W =In g =2=2=22=2
Raster circult. <:w C 58 @ BSES5S 2 %538 8338 x Bz = EEEEE
£
~ INCORRECT HUE (TINT): Refer to "TrouB'Ieshooﬂng" Chroma circuit.

22 ' SET 2603 FOLDER 1
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NOTES

USE CR106 REG KIT 178581

ZENITH
PART No.
103-287
103-29041
103-29006
212-29000

103-279-21
103-29020
103-131

103-131
103~131

212-79000

103-131
103-131
103-131

PARTS LIST AND DESCRIPTION (Continued)
When ordering parts, state Model, Part Number, and Description

MISCELLANEOUS

121-Z9000A
121-29003
121-Z9000A
121-Z9000A
121-29021
121-Z9000A
121-29045
121-29003

RCA
PART No.
SK9000/552
SK4V3/5068A
SK4V7/5069A
SK75A/5046A
SK5010A/117A

SK9091/177
SK12A/5021A
SK9091/177
SK6V8/5071A
SK3100/519

SK5010A/117A
SK3100/519
SK3100/519
SK3100/519

SK3854/123AP
SK3466/159
SK3854/123AP
SK3854/123AP
SK3866A/31*
SK3667A/32%
SK3246A/229
SK3854/123AP
SK3433/287
SK3466/159

SK9422

ECG
PART No.
ECG5068A
ECG5069A
ECG5046A

ECG552
ECG125

ECG177
ECG5021A
ECG177
ECG5071A
ECG519

ECG5019T1
ECG125
ECG519
ECG519
ECG519

ITEM MFGR.
No. PART NAME PART No. MNOTES
MAIN BOARD
102 Degaussing Col |l 157872
P301 Cable 179231 IF Link
RL101  |Relay 160093 Power On/Off
SF301 SAW F1lter 176852
V101 CRT A51ACG10X With Out Yoke
CRT 179464 With Yoke Assembly
Y401 Ceramic Resonator 179267
Y801 Crystal 161235 3.58MHz
Antenna UHF 10E0113 RUSSELL, Replacement BOW-2H
Antenna VHF 156265 RUSSELL, Replacement Assembl!y POR-12H
RUSSELL, Replacment Rod, SiM=-4H
Cord AC 176595 USA
Cord AC 179450 Canada
Magnet 158699 Beam Bender
Module 176343 Tuning System MTTOO5A
Module 177847 Interface REMOO1B
Module 177757 Relay RROOZE
Module 177539 Aux Control Models: FMR470E, FMR475W,
FMR490D
Module 177759 Aux Contro! Models: FMR477E, FMR505W
Module 179460 CRT Socket (PW5000)
Module 179461 Rear Control Complete (PWRC)
Switch 174152 Keyboard & Volume Models: FMR470E, FMR475WR,
FMR490D
Switch 176906 Keyboard & Volume Models: FMR477E, FMR505W
Wedge 149903 Deflection Yoke (3 used)

ECG123AP
ECG159

ECG123AP
ECG123AP

ECG31*
ECG123AP

ECG32¥
ECG229
ECG287
ECG2302
ECG159
ECG5424

NTE
PART No.
NTE5068A
NTE5069A
NTE5046A

NTE552
NTE125

NTE177
NTE5021A
NTE177
NTE5071A
NTE519

NTE5019T1
NTE125
NTE519

| NTE519
NTE519

NTE287

NTE229
NTE123AP

NTE123AP
NTE159
NTE123AP
NTE123AP
NTE31*
NTE32%*
NTE2302
NTE159
NTE5424

MFGR."
PART No./
TYPE No.

153672
164547
161995
174285
147015

164874
141873
157301
132616
164717

159429
147015
164717
164717
164717

146847
143803
146847
146847
177788
177789
146848
146847
146851
177791
143806
159430
LA7831
176853
176854

For SAFETY use only equivalent replacement parte

CABINETS & CABINET PARTS (When ordering specify model, chassis & color)

(/Y9 101D HOIMSOSHIND ‘Q06/32LIMSL/30LVHINS
ST3A0ON Y3H

No.

ITEM
For SAFETY use only equlvalent replacement part.

Lead conflguration may vary from originale.

CR701 THRU CR708

MAIN BOARD

CR109
CR1MN
CR114
CR115
CR201,2
CR302
#] CR401
CR402
CR403
CR501
CR502,3
CR601
Q101
Q102
Q103
Q104
Q201
Q202
Q203
Q301
Q302
Q401
Q402
Q701,2
SCR101
us01
#IUIOOI
#
*

CR110

PARTS LIST AND DESCRIPTION (Continued)
SEMICONDUCTORS (Select replacement for best results)

When ordering parts, state Model, Part Number, and Description

#| CR404

[}

ITEM PART No. PART No. PART No. PART No.

MODELS FMR470E FMR475W FMR477E FMR505W
Cabinet Back BKO416 BKO416 BK0422 BK0422
Door=Aux Control 179211 179212 179301 177754
Indicator-Readout 179223 179223 177517 177517
Mask-Cabinet Front MK0473 MK0475 MKO481 MKO421
Swltch—Keyboard & Volume 174152 174152 176906 176906
Control

Window=Tunling 178812 178812 177756 177756
Knob~0n/Vo lume 178811 178811 177808
Knob=Sharpness 176606 176606 176606 176606
MODEL FMR490D

Cabinet Back BK0O416

Door-Aux Controls 179212

Indicator-Readout 179223

Mask~Cabinet Front MK0O519

Switch-Keyboard & Volume 174152

Control

Window Readout 178812

Knob=0On/Volume 178811

Knob=Sharpness | 176606 J )

WIRING DATA # For SAFETY use only equivalent replacement parte

High Volitage Lead cecececcessscscsssssceses Use BELDEN No. 9867 (30 KV)
Shielded Hook=up Wire sceessscesccassasess Use BELDEN No. 8401 or 8421 (Single-Conductor)
8208 (Two-Conductor)
General-use Unshielded Hook-up Wire «..... Use BELDEN No. 8529 (Solid) Available in 13 Colors
8522 (Stranded) Available in 13 Colors
300-0hm Tuner Input Lead eeecscccssscessss Use BELDEN No. 8225
75-0hm Tuner Input Lead eecsceeccescecses Use BELDEN No. 8241 ]
300-0hm Antenna Lead=In «eseeseeseescessss Use BELDEN No. 8275 (Foam Core) or 8285 (Foam Jacketed)
Antenna Rotor Cable sceecceccscsascsccsess Use BELDEN No. 8464 (Flat) or 8484 (Round) 4-Conductor
8485 (Round) 5-Conductor
8488 (Round) 8=Conductor

i 434104
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PARTS LIST AND DESCRIPTION (Continued)

When ordering parts, state Model, Part Number, and Description

COILS & TRANSFORMERS

ITEM MFGR. OTHER
No. FUNCTION PART No. IDENTIFICATION NOTES
# {DY801 Yoke Horlz 2.71mH 174455 2842017503 (1)
90° Vert 23.4mH
T401 Horiz Drive 179266 2821701-1 1)
#7402 Horiz Output 175297 1455882-501 (1)
# For SAFETY use only equivalent replacement part.
(1) Number on unit.
SPEAKER
ITEM REPLACEMENT DATA
No TYPE MFGR. QUAM NOTES
) PART No. PART No.
SP1 2-1/4" x 3-1/2" PM 32 Ohms| 175295 Used in Models: FMR477E, FMRSO5W
3" Round PM 32 Ohms 173250 Used in Models: FMR470E,
FMR475W, FMR490D
FUSE DEVICES
MFGR.
PART NO.
'LEOM DESCRIPTION NOTES
' DEVICE HOLDER
#1F101 4 Amp @ 125VAC 177793 176642 (1)
Fast Acting

# For SAFETY use only equivalent replacement part.
(1) Two used for each fuse.

MISCELLANEOUS

ITEM MFGR.

No. PART NAME PART No. NOTES
TUNING SYSTEM INTERFACE BOARD (PW REMOO1A)
FB951 Ferrite Bead 152102
FB952 | Ferrite Bead 152102
FB953 Ferrite Bead 152102

# | P3MTT | Connector 173563 4 pin
# | PAMTT | Connector 174265 3 pin
#1 P9O1A | Connector 179308 14 pin
P901B | Connector 179309 7 Pin REMOO1B
MAIN BOARD
CF201 Filter 160139 Ceramic
CF301 Filter 160140 Ceramic
FB101 Ferrite Bead 154052
FB102 | Ferrite Bead
FB103 | Ferrite Bead
FB104 | Ferrite Bead 154042
FB301 Ferrite Bead 152103
FB302 Ferrite Bead 152103
FB303 | Ferrite Bead 152103
FB401 Ferrite Bead 154052
FB402 Ferrite Bead 154052
FB403 | Ferrite Bead 154053
FB701 Ferrite Bead
FB702 | Ferrite Bead
#1102 Degaussing Coi l 157872

20

PARTS LIST AND DESCRIPTION (Continued)

When ordering parts, state Model, Part Number, and Description

ELECTROLYTIC CAPACITORS

(3/v9€1DLO HOIMSOSHINA 'A06/TLLIMSLIF0LYHINS

ITEM N MFGR. ITEM MFGR.
TEN RATING PART M. o RATING PART No.
MAIN BOARD
#1 C106 680 200V 175442 #] C425 10 50V 179229
#17 Cl13 33 100V 179225 C501 2.2 50V 10% 176494
#1 C115 470 35V 175827 C503 2.2 50v 10% 176494
#1 Ci21 100 175V 153313 C504 1 50v 10% 176473
Cc307 47 50V 10% 179206 c811 4.7 25V 10% 179230
# For SAFETY use only equivalent replacement part.
Items Not Listed Are Normally Available At Local Distributors.
CAPACITORS
ITEM MFGR. ITEM MFGR,
No. RATING PART No. No. RATING PART No.
'{;’V'\‘I"REM%‘QXEM INTERFACE BOARD 310 | 68 NPO 50V 5% 145676
C311 16 NPO 250V 5% 147628
C901 68 NPO 50V 10% 145676 C314 75 NPO 50V 5% 149150
C951 68 NPO 50V 10% 145676 #1 c4a01 .1 50V 10% 159640
C953 150 NPO 50V 10% 143874 C406A 100 NPO 50V 5% 143871
C94 68 NPO 50V 10% 145676 (C409)
C410 27 NPO 250V 5% 143755
MAIN BOARD #1 cars | .29 200v 5% 143523
#1 C101 «22 600V 20% 175604 #1 ca16 «0033 N1500 179227
#1 C102 680 1KV 20% 113165 145KV 5%
#1 C103 680 1KV 20% 113165 #1 c417 0075 1.2KV 2% 179228
#1 C104 680 1KV 20% 113165 #1 c41 «001 50V 10% 143879
#1{ C105 680 1KV 20% 113165 C709 82 NPO 50V 5% 143869
C210 91 NPO 50V 5% 146254 cni 12 NPO 50V 5% 103245
c212 33 NPO 50V 5% 146833 803 56 NPO 50V 5% 145316
C214 18 NPO 50V 10% 146538 C805 15 NPO 50V 5% 146768
C220 33 NPO 50V 5% 146833 C813 10pF NPO 50V 5% 161268
C222 S.SgFFNPO 50V Cc816 120 NPO 50V 10% 143873
1<5p
33 NPO 50V te5pF 148407
# For SAFETY use only equivalent replacement part.
Items Not Listed Are Normally Available At Local Distributors.
CONTROLS (Al wattages 1/2 watt, or less, unless listed)
ITEM MFGR.
NO. FUNCTION RESISTANCE PART NO. NOTES
REAR CONTROL BOARD (PW RC)
R25 Red/Blue Drive 1000 179263
R26 Green Drive 1000 179263
R33 Red Bias 4500 178099
R34 Green Bias 4500 178099
R35 Blue Bias 4500 178099
#1{R138 Width 250 )
R315 RF AGC 25K 179244
R503 Vertical Size 150 179255
R4209 | Sharpness 10K 179260

SET2603 FOLDER1
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PARTS LIST AND DESCRIPTION (Continued)

When ordering parts, state Model, Part Number, and Description

CONTROLS (Al wattages 1 /2 watt, or less, unless listed)

ITEM MFGR.
NO. FUNCTION RESISTANCE PART NO. NOTES
MAIN BOARD
R323 AFT Balance 10K 179246
R716 Contrast Preset 300 179258
R4210A | Focus 161560

B} Screen
INSTRUMENT ASSEMBLY
R4201 Volume/Switch 177809
R4202 Black Level 20K 177543

(Brightness)

R4203 | Color 10K 177544
R4204 | Tint 10K 177544
R4207 | Picture (Contrast)| 10K 177545

# For SAFETY use only equivalent replacement part.
(1) Use CR106 Reg Kit, Part No. 178581,

RESISTORS (Power and Special)

W WA WM W W W W W oy W W Ve e W

18

REPLACEMENT DATA
ITEM
No. RATING MFGR. NTE
PART No. PART No.

CRT SOCKET BOARD (PW5000)
R1 10K 5% 2W Fiame Proof Metal Film 176656 2W310
(5001)
R2 10K 5% 2W Flame Proof Metal Fllm 176656 2W310
(5002)
R3 10K 5% 2W Flame Proof Metal Film 176656 2W310
(5003)
R8 15K 5% 1/4W Carbon Film 173926 EW315
(5008)
TUNING SYSTEM INTERFACE BOARD (PW REM001)
R931 15K 28 2W Flame Proof Metal Film 179236 2W315
RELAY BOARD (PW RR002)
R151 2200 5% 5W Metal Film 177742
R152 2200 5% 5W Metal Film 177742
MAIN BOARD
R101 3.9 5% 10W ww 177796 10W3D9
R102 470K 10% 1/2W Carbon Composition 502447 Hw4 47
R103 1000 5% 1/2W Carbon Film 175350 HW210
R107 220K 5% 1/2W Flame Proof Metal Film 830422 HW422
R112 75K 1% 1/2W Metal Film (1)
R125 1 5% 1/2W Flame Proof Metal Film 829A10 QW1D0
R127 75 5% TW WW 179235
R129 15K 54 2W Flame Proof Metal Film 179236 2W315
R130 300K 2% 1/8W Carbon Film (1) EW430
R131 150K 2% 1/8W Carbon Flim (@P] EW415
R132 75K 2% 1/8W Carbon Film (1) EW375
R133 4640 1% 1/2W Metal Film (1)
R134 33 5% 1/4W Flame Proof Carbon Film 829033 QW033
R136 270 5% 2W Flame Proof Metal Fllm 2W127

570 5% 2W Flame Proof Metal Fillm 179240

PARTS LIST AND DESCRIPTION (Continued)

When ordering parts, state Model, Part Number, and Description

RESISTORS (Power and Special)

REPLACEMENT DATA
'LiM RATING MFGR. NTE
PART No. PART No
MAIN BOARD
R137 470 2% 1/2W Carbon F1im 830147 HW147
R144 4.7 5% 1/2W Flame Proof Carbon Film 830A47 HW4D7
R147 43 5% 3W WW 176279
R205 180 54 1/4W Flame Proof Metal Film 829118 QW118
R206 4700 2% 1/4W Carbon Film 175413 Qw247
R211 56 5% 2W Flame Proof Metal Fllm 179243 2W056
R213 47K 2% 1/4W Carbon Film 175322 Qw347
R302 100 5% 1/4W Flame Proof Carbon Film 829110 Qw110
R322 180 5% 2W Flame Proof Metal Film 179245 2W118
R401 10K 1% 1/2W Metal Film 160155
R402 14.3K 1% 1/2W Metal Film 179247
R404 2400 2% 1/8W Carbon Film 161222 EW224
R407 6200 5% 3W Flame Proof Metal Fiim 179252 3W262
R408 620 2% 1/8W Carbon FllIm 179250 EW162
R411 5600 5% 3W Flame Proof Metal Film 179251 3W256 M
R412 5600 5% 1/2W Carbon Film 175369 HW256 =
R413 6200 5% 3W Flame Proof Metal Fiim 179252 3W262 E
R415 1000 5% 1/2W Metal Film 830210 HW210 N
R421 100 5% 1/2W Carbon Film 176796 HW110 %
R422 22K 2% 1/4W Carbon Film 175054 Qw322 3
R423 6800 5% 1/4W Carbon Fiim 176634 Qw268 (3
R424 1000 5% 1/4W Carbon Film 175055 Qw210 §
R505 3 5% 1W Flame Proof Metal Film 179256 1W3D0 ~
R513 20 5% 1W Flame Proof Metal Fllm 179257 1W020 r‘r“
R706 10K 2% 1/8W Carbon F1lm 157336 ~ EW310 ]
9100 2% 1/8W Carbon F1ilm 177744 EW291 =}
R708 27K 2% 1/8W Carbon Film 159641 EW327 9
R713 51K 2% 1/8W Carbon Film 162425 EW351 E
R715 100K 2% 1/4W Carbon Film 175044 EW410 =
R717 22K 5% 1/W Flame Proof Metal Film 179259 1W322 0
R721 18K 24 1/8W Carbon Film 161047 EW318 8
R809 1500 2% 1/8W Carbon F1lm 161041 EW215 =
R810 1000 2% 1/8W Carbon Film 161223 EW210 S
RT101 PTC 8.8 Cold 149680 T
Q
INSTRUMENT ASSEMBLY Q
R4220 4700 2% 1/8W Carbon Film 157379 EW247 &
R4221 2700 2% 1/8W Carbon Fllm 175995 EW227 rL:
# For SAFETY use only equivalent replacement part.
(1) Part of CR106 Reg Kit, Part No. 178581.
COILS (RF-IF)
ITEM MFGR. ITEM FGR.
No. FUNCTION PART No. No. FUNCTION PART o,
MAIN BOARD L302 | SAW Out (.96uH) 149733
L303 AFT 151251
DL701 Delay Line 177795 L304 Video Detector 151251
L1 RF Choke (47uH) 157307 L305 Peaking (1.8uH) 160143
(L5001} . L306 PeakIng (8.2uH) 160144
L101 Line Filter 177794 L310 RF Choke (2.2uH) 143893
L103 RF Choke 179269 L312 Peaking (2.2uH) 143893
L104 RF Choke (68uH) 146157 L401 RF Choke (3.8uH) 153986
L105 RF Choke (22uH) 149176 L402 Horiz Linearity 179233
L201 Quadrature Coll 179232 L403 RF Choke (6.8uH) 175869
L202 Input (28uH) 161245 L701 RF Choke (68uH) 149167
L203 RF Choke (2.2uH) 143893 L703 RF Choke (2.2uH) 143893
L301 Peaking (.82uH) 148420 L802 RF Choke (8.2uH) 149170
# For SAFETY use only equlvalent replacement part.
19
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The listing of any available replacement part herein does not
constitute in any case a recommendation, warranty or guaranty
by Howard W. Sams & Co. as to'the quality and suitability of
such replacement part. The numbers of these parts have been

compiled from information furnished to Howard W. Sams & Co. 430 west 62nd Street, P.O, Box 7092, Indianapolis, Indiana 46206
by the manufacturers of the particular type of replacement part
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TUNING SYSTEM MTT@@5A BOARD BOTTOM VIEW
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PARTS LIST AND DESCRIPTION (Continued)

When ordering parts, state Model, Part Number, and Description

RESISTORS (Power and Special)

S73A0N vOy

(3/v9€10.LO"HOIMSOSHINA T06/3 LL/MS2/F0LrHINA

REPLACEMENT DATA
ITEM
No. RATING MFGR. NTE
PART No. PART No.
TUNING SYSTEM MTT@O5A
R101 390 2% 1/8W Carbon Film EW139
200 2% 1/8W Carbon Film 161048 EW120
R102 11K 2% 1/8W Chip Metal Film 178277
R103 470 2% 1/8W Carbon Film EW147
1100 2% 1/8W Carbon Film 161037 EW211
R104 200 2% 1/8W Carbon Film 161048 EW120
R105 51 2% 1/8W Carbon Film 178279 EWO051
R110 150 2% 1/4W Carbon Film 829115 QW115
RITT 200 2% 1/8W Chip Metal Film 178280 & b &
R119 11K 2% 1/8W Chip Metal Fiim 178277 5 59 B9 59
R121 200 2% 1/4W Carbon Film 829120 QW120 = =8 =8 =8
R122 200 2% 1/8W Chip Metal Fiim 178280 S OF oz
R125 6800 2% 1/8W Chip Metal Flim 178281 v 8k A
R126 6800 2% 1/8W Chip Meta! Film 178281 3% 32 SE
R203 100K 2% 1/8W Chip Metal Film 176816
R206 160K 2% 1/8W Chip Metal Fiim 176815 **
R207 1000 2% 1/4W Carbon Film 175055 QW210 £ <
R208 270 2% 1/4W Carbon Film 178282 Qw127 =2 S S S 3
R302 100K 2% 1/8W Chip Metal FlIm 176816 4~ " - MO ™ & n” SIRQ
R303 160K 2% 1/8W Chip Metal Film 176815 W 1 - -~ - N = Res
R304 1000 2% 1/4W Carbon Fiim 175055 Qw210 e 5 p Ad b bk sold
R305 270 2% 1/4W Carbon Film 178282 Qw127 - - ~N = = = So8d
R402 100K 2% 1/84 Chip Metal Fitm 176816
R404 390 2% 1/8W Chip Metal Fllm 178284
R406 13K 2% 1/8W Chip Metal Fiim 178285 ] o < < ¢ o
R407 13K 2% 1/8W Carbon Film 157334 EW313 <z 2 2 Re R 38 @2 bAENENEN
R408 680 2% 1/8W Chip Metal Film 178286 ) O N N I % KR % NN
R409 680 2% 1/8W Chip Metal Flim 178286 « < 8 § § 38 e & XN 8 hr R
R410 4700 2% 1/8W Chip Metal Film: 178287 my a e AT A Aoy en 8 8z =& 2838
R412 1000 5% 1/4W Carbon F1im 829210 Qw210 = X % % Xx ¥¥ ¥ ¥¥ ¥ VIRV,
R417 47K 2% 1/8W Chip Metal Film >
43K 2% 1/8W Chip Metal Film 178288 &
R418 100K 2% 1/8W Chip Metal Film 176816 ~ o '
R419 120K 2% 1/8W Chlp Metal Film - o Z " . 3 %
130K 2% 1/8W Chip Metal Film 178289 4 Q& oA AR K2 R X8 2 AENEEN
R425 390K 2% 1/8W Chip Metal Fllm 178290 a W A o 39 55 o 959 9 =i~
R505 100K 2% 1/8W Chip Metal Fiim 176816 - o g 8 & N §§ 3 oQ 8 8888
R506 160K 2% 1/8W Chip Metal Film 176815 T O L
R507 270 2% 1/4W Carbon Film 178282 QW127 @ £
R508 1000 2% 1/4W Carbon F1ilm 175055 QW210 = S
R652 -36K 2% 1/4W Carbon Film 175416 QW336 £ 0 w Z o m m o o~ =8 %
R654 1500 5% 2W Flame Proof Metal Fifm 174938 M215 € ¢ £ zc s R 8 0 a N2 R 73 2 SRR
R662 12K 2% 1/4W Carbon Film 175041 OW312 oOco PN wowou righ Do o Www @ oo o
R681 10 5% 2W Flame Proof Metal Film 179284 2W010 Q=8 =z = < z= =22 2 22 = Z2%%
L
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NOTES

PARTS LIST AND DESCRIPTION (Continued)

When ordering parts, state Model, Part Number, and Description

*
*

ZENITH
PART No.
121-29003
121-Z9003
121-Z9000A *
MFGR.
PART No.

174439
174439
176810
174425

RCA
PART No.
SK3466/159
SK3466/ 159
SK3854/123AP

FUNCTION

Antenna
PC Board Balun

Balun
Balun

ECG
PART No.
ECG159
ECG159
ECG123AP
ITEM -

No.
T401
T402
T501
T703

NTE
PART No.

NTE159

NTE159
NTE123AP

MFGR.

PART No.

174436
160184

MFGR.
PART No./
TYPE No.

143802
153325
146847
174377
178291
174376

FUNCTION
TUNING SYSTEM MTT@@5A

RF Choke (33uH)
RF Choke (68uH)

(IIVIELI LD HOIMSOSHINA 'Q06/TLLIMSL/IF0LrHIN A
ST3AO0IN VOH

ITEM
No.
Lead conflguration may vary from origlinal.

COILS (RF-IF)

SEMICONDUCTORS (Select replacement for best results)
0606,7
U101
U601
U602
ITEM
No.
L601
L606
MISCELLANEOUS

Q602

PARTS LIST AND DESCRIPTION (Continued)

When ordering parts, state Model, Part Number, and Description

*

CAPACITORS
ITEM MFGR. ITEM MFGR.
No. RATING PART No. No. RATING PART No.
TUNING SYSTEM MTT@@5A c217 100 NPO 50V 5% 174412
C218 | 470 NPO 50V 108 | 174416
C220 | 470 NPO 50V 10% | 174416
ct 15 NPO 50V 5% 174404 c221 470 NPO 50V 10% | 174416
c2 27 NPO 50V 5% 174407 c223 | 470 NPO 50V 10% | 174416
c3 27 NPO 50V 5% 174407 C224 | 470 NPO 50V 10§ | 174416
ca 68 NPO 50V 5% 174410 C227 | 470 NPO SOV 10% | 174416
101 470 NPO 50V 103 | 174416 c228 | 470 NPO 50V 108 | 174416
€102 | 470 NPO 50V 10% 174416 C230 | 470 NPO 50V 103 | 174416
C103 | 120 NPO 50V 5% 174414 C231 | 470 NPO 50V 10% | 174416
C104 | 120 NPO 50V 5% 174414 C232 [470 NPO SOV 10% | 174416
C105 | 470 NPO 50V 108 | 174416 C233 | 470 NPO 50V 10% | 174416
C106 | 470 NPO 50V 10§ | 174416 €302 | 470 NPO 50V 10% [ 174416
C107 | 470 NPO 50V 103 | 174416 €303 |18 NPO 50V 10% 174405
C108 | 5pF N750 50V 174400 C304 | 5pF NPO 50V +.5pF | 174399
+ J25pF C305 | 470 NPO 50V 10% | 174416
C110 | 470 NPO 50V 10% | 174416 C306 | 470 NPO 50V 10% | 174416
C111 | 470 NPO 50v 103 | 174416 C307 | 470 NPO 50V 10% | 174416
c116 | 10 NPO 50V + 1% | 174402 C308 | 470 NPO 50V 10% | 174416
Cl117 | 22 NPO 50V 5% 174406 C309 | 3pF NPO 50V 174397
C118 | 470 NPO 50V 10% | 174416 + .25pF
C119 | 33 NPO 50V 5% 174408 €310 |18 NPO 50V 5% 174405
121 120 NPO 50V 5% 174414 C314 |18 NPO 50V 5% 174405
C122 | 470 NPO 50V 10% | 174416 C316 | 470 NPO 50V 105 | 174416
H C123 | 2pF NPO 50V 174396 C317 | 470 NPO 50V 10% | 174416
0 + J25pF C319 | 470 NPO 50V 10% | 174416
z C124 | 3pF N750 50V 174398 €320 | 1pF NPO 100V 134437
* .25pF 1t «25pF
C125 | 470 NPO 50V 10% | 174416 C324 | 470 NPO 50V 10% | 174416
C126 | 5pF N750 50V 174400 401 47 NPO 50V 10% 174409
= ; + +25pF C402 | 470 NPO SOV 10% | 174416
S C127 | 470 NPO 50V 10% | 174416 C403° | 470 NPO 50V 10§ | 174416
F C128 | 7pF NPO 50V +.5pF | 174401 C404 | 470 NPO 50V 10% | 174416
5 C120 | 470 NPO 50V 10% | 174416 C405 | 470 NPO 50V 10% | 174416
>>>0 C131 10 NPO 50V + 13 | 174402 C406 | 470 NPO 50V 103 | 174416
2pg2%® C135 | 5pF NPO 50V #.5pF | 174399 C407 | 47 NPO 50V 5% 174409
NGOO C136 | +5pF NPO 50V 174395 C409 |33 NPO 50V 5% 174408
e 5l + J25pF C413 |12 NPO 50V 5% 174403
<Ol & C139 | 470 NPO 50V 10% 174416 c414 15 NPO 50V £ 1% 146768
a Cl41 | 470 NPO 50V 103 | 174416 C415 {68 NPO 50V 5% 174410
+ C142 | 470 NPO 50V 10§ | 174416 C419 |68 NPO 50V 5% 174410
, 2 C143 | 470 NPO 50V 103 | 174416 €501 15 NPO 50V 5% 174404
oy g C145 |10 NPO 50V + 1% | 174402 C502 | 470 NPO 50V 108 | 174416
ool = 8 8:;18 ‘11(7)0NPO 5;)\(/)\/4;12)% };ﬁ?g c5<1)5 10 NPO 5ovv¢ 1% 1174402
s SOITTITNORN~ @A NPO C513 2pF NPO 50 74396
IS SSNSASao 858y & €202 | 470 NPO 50V 103 | 174416 2 «25pF
H Shononmacc~e] « C203 | 470 NPO 50V 10% 174416 c517 1pF NPO 50V 174391
5§ TToTmmmmmmemlg C204 | 100 NPO 50V 5% 174412 + .25pF
5 C205 | 470 NPO 50V 10% | 174416 C518 | 3pF NPO 50V 174397
= 5 | > C208 | 470 NPO 50V 10% | 174416 + 25pF
5] Lt 1 C210 |82 NPO 50V 10% 174411 C520 | 470 NPO 50V 10% | 174416
A 8= 8 C211 | 470 NPO 50V 10% | 174416 521 470 NPO 50V 103 | 174416
w | ] e =S | C212 | 470 NPO 50V 10% | 174416 C615 |33 NPO 50V 5% 174408
20 - R g = C215 | 470 NPO 50V 10% | 174416 C616 | 120 NPO 50V 5% 174414
z BBBEBBE oo C216 | «5pF NPO 50V 174395 C623 |68 NPO 50V 5% 174410
gl odadad” =2c¢ |3 +.25pF C706 | 3.3pF NPO 500V 5% | 130571
Sl epepepiserf,]’ .
Z  CECIZITecnl2|E Items Not Listed Are Normally Available At Local Distributors.
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