Most - O]Cten - Needed

1967

VOLUME TV-26

Servicing Information

/W,WHW]
|

“” \“llm’lﬂu‘i“” V

g HEORY
[PRACTICE 3  (EXPERIERCE)

Compiled by

M. N. BEITMAN

SUPREME PUBLICATIONS

PRICE s4



Most - O][ten - Needed

1967

Volume TV-26

Television

Servicing Information

Compiled by

M. N. BEITMAN

SUPREME PUBLICATIONS

© by Supreme Publications, 1967. Material copyrighted, reproduction prohibited.




UPREME TV & Radi
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SIMPLIFIES TV REPAIRS

These giant TV manuals have complete cir-
cuits, needed alignment facts, printed boards,
servicing hints, production changes, voltage
charts, waveforms, and double-page schematics.
Here are your authentic service instructions to
help you do expert work quicker; and priced at
only $3 per large annual manual.

COVER ALL POPULAR SETS

Here is your service data for faster, easier TV
repairs. Lowest priced. Best by comparison. Su-
preme TV manuals have all needed service ma-
terial on every popular TV set. Helpful, practical,
factory-prepared data that will really make TV
servicing easy for you. Benefit and save with
these amazing values in service manuals. Only
$3 per large volume. Used by 184,000 wise service-
men for faster repairs. Join them; begin to make
TV repairs easily and quickly.

—

~

~“RADIO DIAGRAMS X\

Your best source for all needed RADIQ

o Manvals

SUPREME PUBLICATIONS
1760 Balsam Rd., Highland Park, ILL.

* Ship immediately Radio and TV manuals
in quantities marked below.

Most-Often-Needed TELEVISION Manuals @ $3.

QUANTITY VOLUME #TV YEAR COVERED
TV-25 1966
v-24 Late 1965
TV-23 Early 1965
TV-22 1964
TV-21 1963
TV-20 Late 1962
TV-19 Early 1962
Tv-18 1961
TV-17 1960
™V-16 Late 1959
TV-15 Early 1959
TV-14 1958
TV-13 Late 1957
TvV-12 Early 1957
Vv-11 1956
TV-10 Late 1955
™V-9 Early 1955
V-8 1954

| V-5 1951

Most-Often-Needed RADIO Manuals @ $2.50
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TELEVISION SERVICING COURSE

Let this new course help you in TV servicing.
Amazing bargain, complete, only $3, full price
for all lessons. Giant in size, mammoth in scope,
topics just like a $200.00 correspondence course.
Lessons on picture-faults, circuits, adjustments,
short-cuts, UHF, alignment facts, hints, s
antenna problems, trouble-shooting, test
equipment, picture analysis. Special, only

RADIO MATHEMATICS

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

T evision

upreme Publications

Sold by All Leading Parts Jobbers

diagrams and service data. Covers QUANTITY VOLUME #R YEAR COVERED
everything from most recent 1966 R-2 1966
Mosl-Oﬂen-Neded radios to pre-war old-timers; home 22 1%(5'
radios, stereo, combinations, transistor PN 1964
1 966 portables, FM, auto sets.Only $2.50 for 23 1063
many volumes. Every manual has large 22 1962
IO schematics, all needed alignment facts, 21 1961
RAD printed boards, voltages, trimmers, dial 20 1960
R_AMS stringing, and hints. Volumes are big, 19 1959
DIAG 81/,x11 inches, about 190 pages. See 18 1958
] Servicing Information coupon at right for list of SUPREME 17 1957
an popular radio service manuals p
. 16 1956
. oge . . o 1 1
Simplified Radio Servicing by 12 lggﬁ
COMPARISON Method ig iggg
Revolutionary different COMPARISON technique per- by 11 igsé
mits you to do expert work on all radio sets. Most repairs | Comparison 10 92
can be made without test equipment or with only a volt- Method 9 1949
ohmmeter. Many simple, point-to-point, cross-reference, 8 1948
circuit suggestions locate the faults instantly. Plan copyrighted. Covers T 1947
every radio set — new and old models. This new servicing technique 6 1946
presented in handy manual form, size 8% x 11 inches, 48 pages. Over 5 1942
1,000 practical service hints. 26 large, trouble-shooting blueprints. Charts 4 1941
for circuit analysis. 114 tests using a Sc resistor. Developed $150 3 1940
by M. N. Beitman. New edition. Price 0nly. ............... 130 1 1926-1938

—Master INDEX to above manuals, __ 25¢
TRAINING BOOKS

—Auto Radio 196l-1965 Diagrems, $2.50
—Radio Servicing Course, new ed. 2.50

—Simplified Radio Servicing, 1.50
——Radio Mathematics (Self-help) .25
—Practical Radio & Electronics, 3.95
—_Answer booklet to above course, .25
—Television Servicing Course, 3.00

[OI am enclosing $

Name:

Send postpaid.
0 Send C.0.D. I am enclosing $. . .deposit.
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MODELS PG1521, PG1530, PG1535, PG1539, PG1547, using
CHASSIS G21D20-1, -2, G21D22-1, G21D23-1, G21D24-1,
(Material on pages 3 through 6)

IMPROVING FOCUS

The picture tube of these receivers utilizes electrostatic
focus in connection with a three position focus adjustment.

For obtaining best overall sharpness of pictures, focus ad-
justment should be checked at installation and when servicing.
Once focus adjustment is properly made, no further need for
readjustment is required.

From rear view of chassis on front page, note that there are
three focus (pin) connections at top rear of the chassis
board, points shown as “A”, “B” and “C”. To make adjust-
ment, connect plug-in focus lead to either of the three focus
pins, whichever provides best focus at central area of picture
tube. Important: Focus adjustment should be made with con-
trols set for picture with normal contrast and brightness.

Caution: High B+ potential is present at focus terminals.
To prevent electric shock, use care to avoid accidental contact
with focus terminals.

HORIZONTAL LOCK ADJUSTMENT

The Horizontal Lock controlis set at the factory and seldom re-
quires readjustment. Adjustment need only be made if 8FQ7
tube (V403)has been replaced and the picture cannot be locked-
in with slight adjustment of the Horizontal Lock control.

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

1. Remove cabinet back. Connect interlock cord.

2. Allow a few minutes for set to warm up. Tune in weakest
station, set Brightness and Contrast controls for a normal
picture.

3. Using a piece of hook-up wire, short pin 2 of V403, 8FQ7
tube, to chassis ground.

4. Adjust Horizontal Lock control at point where picture is in
horizontal sync and almost remains stationary with tendency
to shift to left or right.

S. Remove wire short from pin 2 of V403.. Set Channel Sel-
ector to weakest station. Switch Channel Selector on and off
channel, picture should remain in horizontal sync.

RASTER TILT ADJUSTMENT

If raster is tilted, loosen deflection yoke clamping screw at
rear of yoke. Rotate yoke until raster is straight. Tighten yoke

c!amping screw. Do not allow yoke to move back on neck of
picture tube.

PICTURE CENTERING

The picture may be centered vertically and/or hdrizontally by

moving.the centering tabs, which are located on the back of the
deflection yoke assembly.

VHF CHANNEL ADJUSTMENT

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

1. Turn receiver on and allow 15 minutes warm up.
2. Set Channel Selector at highest channel to be adjusted. Set
Fine Tuning control at center of tuning range, by rotating it

one third turn counter-clockwise from full clockwise rotation.
Set other tuning controls for normal picture and sound.

3. Remove Channel Selector knob.

4. Using a nonmetallic alignment tool, carefully adjust
channel slug for best picture. Note: Sound may not be
loudest at this point. Repeat procedure for each channel to

be adjusted.
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ADMIRAL Schematic Diagram Chassis G21D20, etc.
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Fig. 2 TOP DRAWING OF VHF TUNER

ALIGNMENT OF UHF IF INPUT USING A
TRANSMITTED SIGNAL
Alignment of UHF IF input coil (part of VHF tuner),

should be made if UHF reception is poor and after usual
causes of poor UHF reception have been checked.

To align UHF IF input coil, tune in UHF channel with
normal picture and sound. Using non-metallic alignment tool
very carefully adjust’ slug L706A for best picture, consistent
with good sound. For VHF tuner adjustment locations, see fig-

ure 2.




ADMIRAL Schematic Diagram Chassis G21D20, etc., Continued
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SCHEMATIC DIAGRAM OF G21D20-1, G21D21-1, CHASSIS

IF RESPONSE CURVE CHECK

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

2. Set VHF tuner to Channel 12. Connect negative of 6 volt
bias supply to test points **T’’ and ''X"’; positive to chassis.

3. Connect generator to VHF tuner. Test point **G’’ through
the generator matching network of figure 4. Ground low side
nearby.

4, Connect oscilloscope high side to test point 'V through a
decoupling filter (see figure 5), low side to chassis.

S. The IF curve now obtained should be checked against the
ideal response curve (see figure 3). Maintain sweep output
at 3VPP as alignment progresses. Keep markers low. A re-
duction in sweep output should reduce curve amplitude with-
out appreciably altering thie shape of the response curve.

6. If the curve is not within tolerance or markers not in proper
location, L708 VHF Tuner Mixer Plate Coil should be ad-
justed for 45.7SMC video marker and Al for rounded curve
nose.




IF AMPLIFIER ALIGNMENT

Connect isolation transformer between AC line and receiver.
Connect negative of 4 volt bias supply to test point T’
(IF AGC), positive to chassis. See Figure 1.

Using needle nose alligator clip or looped end of hookup wire,
connect signal generator high side to test point **G’’, low side
directly to tuner, see Figure 2.

Connect VTVM high side to test point V"’ through a decoup-
ling filter, see Figure 5. Connect low side to chassis.

Set Channel Selector to channel 12. (Or other high end channel
which does not affect indication). Connect jumper wire across
antenna terminals.

Allow about 15 minutes for receiver and test equipment to warm
up. Use a non-metallic alignment tool.

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

SUGGESTION: Alignment is best accomplished by first re-
moving chassis and reconnecting facing backwards.

1. Set generator at 42.7MC and adjust Al for maximum.
. Set generator at 44.2MC and adjust A2 for maximum.
. Set generator at 44.3MC and adjust A3 for maximum.
. Connect wire jumper across IF input coil L302.

. Set generator at 44.8MC and adjust L708 on tuner for max.

. Set generator at 42,7MC and adjust A5 for maximum.
. Reduce bias to -1% volts.

2

3

4

5

6. Remove wire jumper of step 4.

7

8

9. Set generator at 47.25MC and adjust AG for minimum.
0

10. Restore =4 volt bias.
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ADMIRAL Chassis G21D20, etc., Service Information, Continued

Disconnect generator and connect sweep generator. Loosely
couple marker to sweep connection.

Disconnect VTVM, and connect oscilloscope to network.

Set sweep frequency at 43MC, sweep width approximately
7MC. Keep marker and sweep outputs at low level to pre-
vent over-loading. A reduction in sweep output should re-
duce curve amplitude without altering the shape of the
response curve.

If 45.75MC marker is not within tolerance or markers not in

proper location on curve, adjust L708 to position 45.75SMC
marker. Adjust Al to correct shape of curve. Avoid re-
ducing amplitude of curve as much as possible.

T0 SWEEP
CENERATOR

T0 45.75 MC
"39.n SIGNAL CENERATOR

39
.001 MF
T0 TEST POINT ¢
ON VHF TUNER

10n

Fig. 4 MATCHING NETWORK

470000 R
TO TEST TO
270 OSCILLOSCPE
POINTY MF OR TEST
— EQUIPMENT

Fig. 5 DECOUPLING FILTER

fe——————— U]

41.25MC
MARKER

(MAY NOT BE
VISIBLE)

45.75MC
MARKER

,
0 50%10 60%

IF CURVE

ANTENNA
CONNECTION

VERT. HEIGHT FOCUS
LEAD

POLARIZED
INTERLOCK

Fig. 6 BACK VIEW OF CHASSIS
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. Lift off the white plastic top.
. Slide the plastic tube cover off.

Admiral

MODEL CHART

CHASSIS REMOVAL & SERVICING

. The chassis can be slid partially out for servicing by:
. Pulling off all of the knobs except the tuner knobs.

Removing the cabinet back.

. Sliding the chassis back.
. VHF-UHF tuner assembly removal:
. Remove the tuner knobs and one screw securing the front

of the tuner to the front of the cabinet.

. Pull the tuner assembly back and out.
. High voltage cage access:

Pry forward on the plastic projections located on the top
front of the high voltage cage.

VERT VERT

EIGHT
HoLp | HEIGHT 50,
VERT

LIN.

MODEL NAME COLOR |SIZE | VHF TUNER | UHF TUNER | CHASSIS]
PK1360 Playmate Black

PK1369 Playmate White 137 94C281-7 94C296-4 H1-1A
PK1377 Playmate Walnut

PK1560 Vagabon Black

PK1569 Vagabon White 157 94C281-7 94C296-4 H2-1A
PK1577 Executive Walnut

RASTER TILT ADJUSTMENT

If raster is tilted, loosen deflection yoke clamping screw at
rear of yoke. Rotate yoke until raster is straight. Tighten yoke
clamping screw. Do not allow yoke to move back on neck of
picture tube.

PICTURE CENTERING

The picture may be centered vertically and/or horizontally by
moving the centering tabs, which are located on the back of the
deflection yoke assembly.

“12018
SPEAKER
L202 cONNECTIONS

HV CAGE

. HV RECT.
. INSIDE
~@ BASE CLIP

i

|
HORIZ
LOCK

Fig. 1 TOP VIEW OF CHASSIS SHOWING ALIGNMENT & SERVICE
ADJUSTMENT LOCATIONS

7




ADMIRAL Chassis H1-1A, H2-1A, Service Information, Continued

HORIZONTAL LOCK ADJUSTMENT
The Horizontal Lock control is set at the factory and seldom
requires readjustment. Adjustment need only be made if 8LT8
tube (V402) has been replaced and the picture cannot be
locked in with slight adjustment of the Horizontal Lock con-
trol.

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

1. Remove cabinet back. Connect a polarized interlock cord.

2. Allow a few minutes for set to warm up. Tune in weakest
stations, set brightness and contrast controls for a normal
picture.

3. Using a piece of hook-up wige, ground test point “S” (pin 11
of V401A, 23Z9 tube) thro a .12-.15, 600V capacitor to the
metal tuner bracket or a metal shield.

4. Adjust horizontal lock control at point where picture is in
horizontal sync and almost remains stationary with tend-
ency to shift to left or right.

5. Remove wire short and capacitor from test point “S”. Set
channel selector to weakest station. Switch channel se-

HEIGHT AND VERTICAL LINEARITY ADJUSTMENT

If the picture is of incorrect height (vertical size), adjust the
Height control. This adjustment may affect the vertical line-
arity of the picture. If necessary, alternately adiust the Vert.
Lin. control and Height control. Note: Upper portion of the pic-
ture is affected mostly by the Vertical Linearity control; lower
by the Height control.

IF AMPLIFIER ALIGNMENT

Connect isolation transformer between AC line and re-
ceiver. Connect negative of 6 volt bias supply to test point “I”
(IF AGC), “R” (RF AGC) positive to chassis. See figure 1.

Using needle nose alligator clip or loopes end of hookup
wire, connect matching network shown in figure 2 to test
point “G”, low side directly to tuner, see figure 4. Connect
signal generator to matching pad.

Connect VTVM high side to test point “V” through a de-
coupling filter, see figure 5. Connect low side to chassis.

Set Channel Selector to Channel 12, (or other high end
channel which does not affect indication). Connect jumper
wire across antenna terminals. Set RF generator output to
give reading 1-2 volts over residual reading for all IF align-
ment adjustments.

lector on and off channel, picture should remain in hori-

zontal sync. Allow about 15 minutes for receiver and test equipment to

warm up. Use a nonmetallic alignment tool.

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

. Set generator to 47.25MC and adjust L301 for minimum.

. Set generator at 44.2MC and adjust T302 for maximum.

. Set generator at 44.8MC and adjust T301 for maximum.

. Connect wire jumper across IF input coil L302.

. Set generator at 44.3MC and adjust L108 on tuner for
maximum.

. Remove wire jumper of step 4.

. Set generator at 43MC and adjust L302 for maximum.

. Disconnect signal generator and connect sweep generator.

CE Connect marker signals through matching pad connections

"o
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[
S 10P10 5
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RECTIFIER
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to test point “G.”

9. Disconnect VITVM from decoupling network and connect
oscilloscope calibrated for 3 volts P to P to network.

10. Set sweep frequency at 43MC, sweep width approximately
TMC Maintain 3 volts P to P sweep display by adjusting
sweep R.F. Keep marker at low level to prevent over-
loading. A reduction in sweep output should reduce ampli-
tude without altering the shape of the response curve.

1. It 45.756 MC marker is not within tolerance or markers not
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ADMIRAL Chassis H1-1A, H2-1A, Schematic Diagram, Continued
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ADMIRAL Chassis H1-1A, H2-1A, Alignment Information, Continued

IF RESPONSE CURVE CHECK

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

2. Set VHF tuner to Channel 12. Connect negative of 6 volts
bias supply to test points “R” and “I”; positive to chassis.

3. Connect sweep generator to VHF tuner to test point “G”
through the generator matching network of figure 4.
Ground low side nearby.

4. Connect oscilloscope high side to test point ‘“V” through
decoupling filter of figure 5, low side to chassis.

5. The IF curve now obtained should be check against the
ideal response curve, see figure 3. Maintain sweep output
at 3V PP as alignment progresses. Keep markers low. A
reduction in sweep output should reduce curve amplitude
without appreciably altering the shape of the response
curve.

6. If the curve is not within tolerance or markers not in
proper location, L108 VHF Tuner Mixer Plate Coil should be
adjusted for 45.75MV video marker and L302 for rounded
curve nose.

OVER-ALL VHF-IF RESPONSE /CURVE CHECK

1. Set VHF Channel Selector on channel 12. Connect negative
of -6 volt bias supply to test point “R” (IF AGC) and -1.75
volt to test point “I” (RF AGC) positive to chassis. See
figure 1.

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

3. Attach the sweep generator at the VHF tuner antenna ter-
minals, using VHF isolation network. See figure 7.

4. Connect oscilloscope high side to test point “V” through
decoupling filter, low side to chassis. Adjust sweep gen-
erator for 3 volt peak to peak at test point “V”.

5. Compare response curve obtained against ideal curve shown
in figure 6.

VHF CHANNEL ADJUSTMENT

These sets are provided with a channel adjustment slug for
each channel, see illustration. Adjust as follows:
1. Turn receiver on and allow 15 minutes warm up.
2. Set Channel Selector at highest channel to be adjusted. Set
Fine Tuning control at center of tuning range, by rotating it
one third turn counter-clockwise from full clockwise rotation.
Set other tuning controls for normal picture and sound.
3. Remove Channel Selector knob and VHF indicator.
4. Using a non metallic alignment tool, carefully adjust
channel slug for best picture. Note: Sound may not be
loudest at this point. Repeat procedure for each channel to
be adjusted.

B8+ TO UNF TEST POINT
TUNER

TEST POINT
t
B+
HIRERPLATE "331:‘" HEATER Toe+,
Fig. 2 TOP DRAWING OF VHF TUNER
e U ————

I8GA.DUAL LAMP CORD

Fig. 4 MIXER GRID MATCHING PAD

ALIGNMENT OF UHF IF INPUT USING A
TRANSMITTED SIGNAL

Alignment of UHF IF input coil (part of VHF tuner),
should be made if UHF reception is poor and after usual
causes of poor UHF reception have been checked.

To align UHF IF input coil, tune in UHF channel with
normal picture and sound. Using non-metallic alignment tool
very carefully adjust slug L106A for best picture, consistent
with good sound. For UHF tuner adjustment locations, see
Fig. 2.

VHF AMPLIFIER AND MIXER ALIGNMENT
VHF tuners used in these receivers feature high stability
and trouble-free operation. In general, RF and mixer align-
ment is permanent. However, individual channel oscillator
screws or slugs are provided should oscillator adjustment be
required after replacement of VHF oscillator tube. For tuner
adjustment locations, see figure 2.

4.5 MC SOUND IF ALIGNMENT

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

2. Using non-metallic alignment tool, slowly turn slug “L202”
several turns to left until a buzz is heard in sound. Then
slowly turn slug “L202” to the right for loudest and clearest
sound. NOTE: There may be two points (approx. 14 turn
apart) at which sound is loudest. The slug should be set
at center of second point of loudest sound noted as slug is
turned in (toward bottom of coil).

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

4. Carefully adjust slug “L201B” for loudest and clearest
sound with minimum hiss. If hiss disappears during align-
ment, reduce signal to maintain hiss level. Readjust slug
“L201B”. NOTE: Slug “L201B” should be at end nearest
bottom of coil. .

5. Carefully adjust slug “L305” for loudest and clearest sound
with minimum hiss. If hiss disappears during alignment,
reduce signal to maintain hiss level. Readjust slug “L305".

6. If above alignment is correctly made, no further adjust-
ment is required. However, if sound remains distorted at
normal volume level (when receiver is tuned for best
sound), repeat entire procedure.

NOTE: Do not readjust slug “L202” unless sound is distorted.
If “L202” is readjusted, all steps in alignment procedure
should be repeated exactly as instructed.

TAPE TOGETHER 15
BUT KEEP INSULATED,

18 GA. DUAL
LAMP CORD

Fig. 5 DECOUPLING FILTER
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Admiral

MODEL CHART

MODEL | COLOR | NAME SIZE TUNERS CHASSIS
PG1330M | Black
PGI33M | Red  |p oo | g3 [ 940215 VHF 1y p1pq0.0
PG1335M | Green 94D280-3, UHF
PG1339M | White
IMPROVING FOCUS HEIGHT AND VERTICAL LINEARITY ADJUSTMENT
The picture tube of these receivers utilizes electrostatic If the picture is of incorrect height (vertical size), adjust the
focus in connection with a three position focus adjustment. Height control. This adjustment may affect the vertical line-
For obtaining best overall sharpx‘iless of pigtux;‘es. focus ad- arity of the picture. If necessary, alternately adjust the Vert.
justment should be checked at installation and when servicing. Lin. control and Height control. Note: Upper portion of the pic-
Once focus a.dj:ilstment is properly made, no further readjust- ture is affected mostly by the Vertical Linearity control; lower
ment is required. by the Height control.
From rear view of chassis on front page, note that there are
three focus (pin) connections at top rear of the chassis
board, points shown as “A”, “I(Bj" and “C”. ;I‘ohmall:e adfjust- RASTER TILT ADJUSTMENT
ment, connect plug-in focus lead to either of the three focus P . .
pins, whichever provides best focus at central area of picture If raster is tilted, loosen deflection yoke clamping screw at
tube. Important: Focus adjustment should be made with con- rear ‘o.f yoke. Rotate yoke until raster is straight. Tighten yoke
trols set for picture with normal contrast and brightness. c%ainp“‘f bs“e‘"' Do not allow yoke to move back on neck of
Caution: High B+ potential is present at focus terminals. picture tube.
PICTURE CENTERING
HORIZONTAL LOCK ADJUSTMENT The picture may be centered vertically and/or horizontally by
The Horizontal Lock controlis set at the factory and seldom re- moving the centering tabs, which are located on the back of the
quires readjustment. Adjustment need only be made if 8FQ7 deflection yoke assembly.
tube (V403)has been replaced and the picture cannot be locked- VHF CHANNEL ADJUSTMENT
in with slight adjustment of the Horizontal Lock control. Th ided with a ch | adi
Before proceeding with adjustment, be sure that the picture will each 2;::?::[ a:eeepi{ﬁrsltriﬁxf Agjfls?:l;efoﬁow:}ment slug for
sync vertically, as lack of both vertical and horizontal sync 1. Tu ", o d all 15 minut
generally indicates sync circuit trouble. Lack of only horizon- 2' S trg}:ecew;; ln '::: t;l)'wh tm}l;nu esl‘:::n u;. ted. S
1 Ily indi trouble in the hori 1 . Set Channel Selector at highest channe e adjusted. Set
t(:ha:zndcetfz?;;iiriu;?. tcates trouble in the horizontal sync Fine Tuning control at center of tuning range, by rotating it
1 . . one third turn counter-clockwise from full clockwise rotation.
2' ir{;‘;": C;ebv‘v“:i:z:ks' E)‘:“Z:f‘t;"‘e;i‘:sku;°‘_‘l’_'u ne in weakest Set other tuning controls for normal picture and sound.
: € W : €s . Remo hannel Selector knob.
station, set Brightness and Contrast controls for a normal 3 el:n ve Channe e. l'. ob .
picture 4. Using a nonmetallic alignment tool, carefully adjust
; R o . . channel slug for best picture. Note: Sound may not be
3. Using a piece of hook-up wire, short pin 2 of V403, 8FQ7 loudest at this point. Repeat procedure for each channel to
tube, to chassis ground. be adjusted.
4. Adjust Horizontal Lock control at point where picture is in
horizontal sync and almost remains stationary with tendency
to shift to left or right.
5. Remove wire short from- pin 2 of V403.. Set Channel Sel-
ector to weakest station. Switch Channel Selector on and off
channel, picture should remain in horizontal sync. 6CO8A— 35—
e &S»[% R e 10 SINPLIFY BEATER STRING DIACRAN,

PG1330M SERIES

TYBE SOCKET PIN NUMBERS ARE HOT
SHOWN [N ACTUAL LOCATIONS.
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Fig. 1 DRAWING OF TOP OF CHASSIS SHOWING CONTROLS AND HEATER HOOK-UP
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ADMIRAL Schematic Diagram H21B10-1 Chassis

* VOULTAGE WILL VARY BITH SETTING OF CONTROLS,

TEST POINT

8470 UNF
TUNER UNFIFINPUT

UHF IF ADY

TEST POINT VHF
ANTENNA
B+ RF AGC
MIXERPLATE IF OUTPUT

HEATER

COAX ToB8+,

Fig. 2 TOP DRAWING OF VHF TUNER

ALIGNMENT OF UHF IF INPUT USING A
TRANSMITTED SIGNAL

Alignment of UHF IF input coil (part of VHF tuner),
should be made if UHF reception is poor and after usual
causes of poor UHF reception have been checked.

To align UHF IF input coil, tune in UHF channel with
normal picture and sound. Using non-metallic alignment tool
very carefully adjust slug L106A for best picture, consistent
with good sound. For VHF tuner adjustment locations, see fig-
ure 2,
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ADMIRAL Schematic Diagram H21B10-1 Chassis, Continued
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DIAGRAM OF H21B10-1

CONNECTING THE POLARIZED POWER,PLUG: As an ex-
tra safety feature, this television receiver is equipped with
a ‘‘polarized’’ power plug which assures that the metal
chassis is properly grounded through the AC power source.
This plug is constructed with one wide and one narrow
blade so that it fits into a standard AC wall outlet in one
direction only. Never attempt to force the plug in the oppo-
site direction.

An “‘oardinary”’ extension cord cannot be used with the *‘pol-
arized’’ plug. If an extension cord must be used, be sure it
is the *‘polarized’’ type. Polarized extension cord BP164
is available from your Admiral distributor.
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ADMIRAL Chassis H21B10-1 Alignment Information, Continued

IF AMPLIFIER ALIGNMENT

Connect isolation transformer between AC line and receiver.
Connect negative of 4 volt bias supply to test point “T”
(IF AGC), positive to chassis. See Figure 6.

Using needle nose alligator clip or looped end of hookup wire,
connect signal generator high side to test point *'G’’, low side
directly to tuner, see Figure 2.

Connect VTVM high side to test point **V’’ through a decoup-
ling filter, see Figure 5. Connect low side to chassis.

Set Channel Selector to channel 12. (Or other high end channel
which does not affect indication). Connect jumper wire across
antenna terminals.

Allow about 15 minutes for receiver and test equipment to warm
up. Use a non-metallic alignment tool.

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

SUGGESTION: Alignment is best accomplished by first re-
moving chassis and reconnecting facing backwards.

1. Set generator at 42.7MC and adjust Al for maximum.

. Set generator at 44.2MC and adjust A2 for maximum.

. Set generator at 44.3MC and adjust A3 for maximum.

. Connect wire jumper across IF input coil L302.

. Set generator at 44.8MC and adjust .L.108 on tuner for max,
. Remove wire jumper of step 4.

. Set generator at 42,7MC and adjust AS for maximum.

. Reduce bias to 1Y% volts.

=B - BN B« W S N I S

. Set generator at 47.25MC and adjust AG for minimum.

—
[=}

. Restore -4 volt bias.

—
—

. Disconnect generator and connect sweep generator. Loosely
couple marker to sweep connection.

12. Disconnect VTVM, and connect oscilloscope to network.

13. Set sweep frequency at 43MC, sweep width approximately
7MC. Keep marker and sweep outputs at low level to pre-
vent over-loading. A reduction in sweep output should re-
duce curve amplitude without altering the shape of the
response curve.

14. If 45.75MC marker is not within tolerance or markers not in
proper location on curve, adjust L108 to position 45.7SMC
marker. Adjust Al to correct shape of curve. Avoid re-
ducing amplitude of curve as much as possible.

A6
47.25MCMIN
TRAP

A2
OABOTTOM SLUG
fe—————— 4 ————— 44.2 MCMAX

41.25MC

N R404 8 R405 €302 8 ¢304 on VHF TUNER
A3 : O? 1302 O/
44.3 MCMAX NOTE:
‘et IF \ 4816 L304 ?ﬁiﬁf’fai‘é';' sz;ftr

2ndIF N 40K6
Al N @ 12AL1
CR301
avopswe N VIOEO DET 17928
42.7 MCMAX
204 1F — 1302

IF RESPONSE CURVE CHECK

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

2. Set VHF tuner to Channel 12. Connect negative of 6 volt
bias supply to test points '*'T’’ and "*X’’; positive to chassis.

3. Connect generator to VHF tuner. Test point *'*G’’ through
the generator matching network of figure 4. Ground low side
nearby.

4. Connect oscilloscope high side to test point “V* through a
decoupling filter (see figure 5), low side to chassis.

5. The IF curve now obtained should be checked against the
ideal response curve (see figure 3). Maintain sweep output
at 3VPP as alignment Progresses. Keep markers low. A re-
duction in sweep output should reduce curve amplitude with-
out appreciably altering the shape of the response curve.

6. If the curve is not within tolerance or markers not in proper
location, L.108 VHF Tuner Mixer Plate Coil should be ad-
justed for 45.75MC video marker and Al for rounded curve
nose.

T0 SWEEP T0 45.75 NC

39.n SICNAL CENERATOR

T0 TEST POINT €

ON VNF TUNER

Fig. 4 MATCHING NETWORK

470000 R
TO TEST TO
POINTV 27O OSCILLOSCPE
mMvr OR TEST
- EQUIPMENT

Fig. 5 DECOUPLING FILTER
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(.:A:ol‘lﬂu ®\ LZO' 22 o0
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415K
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MODEL CHART

MODEL COLOR NAME SIZE VHF UHF CLUSTER CHASSIS
PH9515 Green Barry

PH9516 Ivery Barry 19 | 94E281-8 | 94E272-3 | HB1956-1 | G556-1
PH9527 Walnut Spaulding

AH9520 Black Aurora

PH9660 Black Geneva

PH9666 Ivory Geneva 19" | 94E282-10| 94E280-7 | HB1957-2 G557-2
AH9677 Walnut Andover

PHS9340* Blc'lck Drake 19 | 948273-10] 94E280-3 HB1996-1 5G5 &
PHS9349* White Drake HB1960-51 | 5HIN & S326AN
PH2101 Brown Cambridge | 21'" | 94E282-9 | 94E278-2 | HB1958-1 9G558-1
PH2110 Black Canterbury

PH2119 White Canterbury| 21'" | 94E282-9 | 94D278-2 | HB1958-2 9G558-2
PH2127 Walnut Canterbury

PH2140 Black Meredith

PH2146 lvory Meredith 21'* | 94E282-10] 94E280-7] HB1957-1 | 9G557-1
PH2157 Walnut Lindsey

TH3700 Charcoal | Craig 23" | 94E281-1 |94E278-6 | GB2321-1 2G521-1
LH3001 Walnut Whi te

LH3002 Mahogany | White 23" | 94E281-1 |94E278-6 | GB2321-1 2G521-1
LH3005 Maple Belford

LH3011 Walnut Belford 23" | 94E281-1 |[94E278-6 |GB2321-1 2G521-1
THA9349HT | White Seaview | 19u | 94£273.9 |94E280-3 |HB1960-1 | 7G560-1
THA9349HC 1] White Seaview

*Models use Sonar remote control with preset vine tuning. Refer to ST035A for set adjustments.

{Models designed for commercial installations with 72 ohm antenna systems.

The above listed models were originally released, while those listed below

were brought out at a later date,

Service material on pages 16 through 20,

MODEL CHART

MODEL NAME COLOR SIZE TUNER CLUSTER VHF TUNER UHF TUNER CHASSIS
PH9511M Traveler Brown HB1956-1 or 94E281-8 94E272-3 G556-1
PH95 16M Traveler lvory 19’ HB1967-1 or 94E281-8 94E280-4 G567-1

HB 1969-1 94E281-8 94E296-7 G569-1
PH9650M Safari Black
PH9650W Safari Black
PH9654 Safari Walnut 19’° HB1957-2 or 94E282-10 94E280-7 G557-2
PH9654W Safari Beige HB 1968-2 94E282-10 94E278-9 G568-2
PH9657M Safari Walnut
PH9657W Safari Walnut
PK2104 Cosmopolitan Beige
PKC2100 Ambassador Black 21" HB1958-1 94E282-9 94E278-9 9G558-1
PKC2101 Ambassador Brown
PKC2107 Ambassador Walnut
LK3001 Hampton Walnut
LK3005 Delaware Maple 23" GB2321-2 94E281-1 94E278-6 3G521-2
CK3011 Courtney Walnut
CK3012 Courtney Mahongany
LK3061 Hamilton Walnut
LK3021 Lawson Walnut 23" GB2321-1 94E281-1 94E 278-6 2G521-1

15




ADMIRAL Schematic Diagram Chassis 2G521-1, 3Gb521-1, etc.

._VHF TUNER 94C282-10 _

. T210LW8 (-C'SION WIRED SYSTEM Lui:uo p—
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ADMIRAL Schematic Diagram Chassis 2G521-1,

3G521-1, etc., Continued
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justment should be checked at installation and when servicing.
Once focus adjustment is properly made, no further need for

with focus terminals.

tube (V403) has been replaced and the picture cannot be lock-
ed-in with slight adjustment of the Horizontal Lock control.

ADMIRAL Service Information for Chassis 2G521-1, etc., Continued

HEIGHT AND VERTICAL LINEARITY RASTER TILT ADJUSTMENT

ADJUSTMENT If raster is tilted, loosen deflection yoke clamping screw at
rear of yoke. Rotate yoke until raster is straight. Tighten
yoke clamping screw. CAUTION: Do not allow yoke to move

If the picture is of incorrect height (vertical size), adjust the back on neck of picture tube.

Height control. This adjustment may affect the vertical lin-

earity of the picture. If necessary, alternately adjust the Vert. PICTURE CENTERING
Lin. control and Height control Note: Upper portion of the The picture may be centered vertically and/or horizontally by
picture is affected mostly by the Vertical Linearity control; moving the centering tabs, which are located on the back of the
lower portion by the Height control. deflection yoke assembly.
R502 DRESS
M507  T301 T302 L302 L301“T" CR501 |A C rgn R
T — § e ; o - EAK;-X’" A

TAPE
—

T

,,
. v
sce
-

18 GA. DUAL
LAMP CORD

Fig. C DECOUPLING FILTER

TAPE TOGETHER 15
BUT KEEP INSULATED

“V''T304 L20IB 3202 HoR|Z.VERT.HEIGHT
. LOCK LIN,
N

I8GA.DUAL LAMP CORD

Fig. D MATCHING NETWORK Fig. B TOP VIEW OF CHASSIS SHOWING SERVICE ADJUSTMENTS

VHF CHANNEL ADJUSTMENT Before proceeding with adjustment, be sure that the picture
These sets are provided with a channel adjustment slug for will sync vertically, as lack of both vertical and horizontal
each channel Ad‘;ust as follows: ] g sync generally indicates sync circuit trouble. Lack of only

A . . horizontal sync generally indicates trouble in the horizontal
1. Turn receiver on and allow 15 minutes warm up. sync (phase detector) circuit.

%nSet Channel Selector at highest channel to be adjusted. Set 1
e

T g control at center of tuning range, by rotating it . Remove cabinet back. Connect interlock cord.

one third turn counter-clockwise from full clockwise rotation. 2. Allqw a few minutes for set to warm up. Tune in weakest
Set other tuning controls for normal picture and sound. station, set Brightness and Contrast controls for a normal
3. Remove Channel Selector knob. picture.

Using a non metallic alignment tool, carefully adjust 3. Using a piece of hook-up wire, short test point *‘R’’ (pin 2
channel slug for best picture. Note: Sound may not be of V403,8FQ7 tube), to chassis ground. See Fig. B for test
loudest at this point. Repeat procedure for each channel to point locations.
be adjusted. 4. Adjust Horizontal Lock control at point where picture is in

horizontal sync and almost remains stationary with tendency

IMPROVING FOCUS to shift to left or right.

The picture tube of these receivers utilizes electrostatic 5. Remove wire short from test point **R’’. Set Channel Sel-
Cus In connection with a three position focus adjustment. ector to weakest station. Switch Channel Selector on and

For obtaining best overall sharpness of pictures, focus ad- off channel, picture should remain in horizontal sync.

readjustment is required. IF AMPLIFIER ALIGNMENT

From rear view of chassis on front page, note that there are Connect isolation transforme.r between AC line and receiver.
three focus (pin) connections at top rear of the chassis Connect negative of 6 volt bias supply to test point **T’* (IF
boar;i, points shlown asf “A",1 13 and ;C". ;I‘ohmake adfjust- AGC) and **X’’ (RF AGC), positive to chassis. See Fig. B.
ment, connect plug-in focus lead to either of the three focus . . . - i
pins, whichever provides best focus at central area of picture Using "ee.dle nose alhgam.r Chl? or looped en.d Of“ho,?k up wire,
tube. Important: Focus adjustment should be made with con- connect signal generator high side to test point ‘G, low side
trols set for picture with normal contrast and brightness. directly to tuner. See Fig. E.

Caution: High B+ potential is present at focus terminals. Connect VTVM high side to test point V'’ through a decoup-

o prevent electric shock, use care to avoid accidental contact ling filter. See Fig. C. VTVM voltage should be between 1 and
2 volts above residual while making adjustments. Connect
jumper wire across antenna terminals at tuner.

HORIZONTAL LOCK ADJUSTMENT Allow about 15 minutes for receiver and test equipment to warm
The Horizontal Lock control is set at the factory and seldom re- up. Use non-metallic alignment tools, part no. 98A30-12 and
quires readjustment. Adjustment need only be made if 8FQ7 98A30-14.

IMPORTANT: Before proceding, check calibration of generator
with crystal frequency standard.
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ADMIRAL Alignment Information

B+ TO UHF TEST POINT

TUNER
{o RSO
-
TEST POINT
®
B + ) ‘ %
MIXERPLATE  IF OUTPUT
COAX

UHFIFINPUT

UHF [F ADY

VHF
ANTENNA

HEATER

Fig. E TOP DRAWING OF VHF TUNHER

1. Connect a jumper wire across L302.

2. Set generator to 44,8MC and adjust L108 in VHF tuner for
max imum.

3. Remove jumper wire connected in Step 1.

4. Leave generator set at 44.8MC and adjust T301 for maximum.
5. Set generator at 42.7MC and adjust T302 for maximum.
6

. Leave .generator set at 42.7MC and adjust the top core of
T303 for maximum.
7. Set generator at 44.2MC and adjust bottom core of T303 for
maximum.

8. Set the generator to 43.0MC and adjust L302 for maximum,

9. Set generator at 47.25MC and adjust L301 for minimum VIVM
reading with the bias set at zero.

10. Return the bias to minus 6 volts.

11. Disconnect the signal generator and connect a sweep gen=
erator to test point G on the VHF tuner.

12. Set the sweep generator output so that the response curve
on the oscilloscope is 3 volts peak to peak.

13. Response curve should now appear like figure F. If neces-
sary, round the nose of the curve by adjusting the top core
of T303. The 45.75MC portion of the curve can be corrected
by a slight adjustment of T301.

Lioe
W OUTPUTFIL. IF ADJ. B+ CI09  AGC

Cro UHF an
8+

TOP VIEW OF 94E273 VHF TUNER USED IN REMOTE
CONTROL MODELS

OVER-ALL VHF AND IF RESPONSE CURVE CHECK
Set Channel Selector on Channel 12. Connect negative of
3V bias supply to test points “T’" (IF AGC) and X"
(RF AGC), positive to chassis. See Fig. B. Maintain 3V
peak to peak at Video Detector Test Point **V’’,

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

Attach the sweep generator at the VHF tuner antenna
terminals, high side through 1200 ohm resistor, low side
through 1200 ohm resistor. Place a 330 ohm resistor
across the antenna terminals and a 47 ohm resistor a-
cross the generator output. If an external marker gener-
ator is used, loosely couple high side to sweep gener-
ator lead.

Connect oscilloscope high side to test point “*V*’ through
decoupling filter, low side to chassis. See Fig. C.

for Chassis 2G521-1, etc., Continued

Compare response curve obtained against ideal curve
shown in Figure G. If the curve is not within tolerance,
adjust T30l top core to position video marker; adjust
T303 to correct shape of curve. It should never be neces-
sary to turn slugs more than 1 turn in either direction. If
curve is satisfactory on channel checked, all other chan-
nels should be satisfactory. IMPORTANT: When sweep
output is reduced, response curve amplitude on scope
should decrease, but curve shape should remain the same.

VHF AMPLIFIER AND MIXER ALIGNMENT

The tuner is a turret type VHF tuner featuring high
stability and trouble-free operation. The inductors of this
tuner consist of individual channel strips and in general, RF
and mixer alignment is permanent. Individual channel oscil-
lator slugs are provided for each channel, should oscillator
adjustment be required after replacement of VHF oscillator
tube. See figure E for tuner adjustment locations. If it is
definitely determined that complete tuner alignment is re-

quired, return tuner to Admiral Distributor for repair or

e 4.5uC

-]
|
|
!
|
|
|

41.25MC
MARKER

(MAY NOT BE
VISIBLE)

45.75 MC

MARKER
50% 10 60 %

l

Fig. F ldeal IF Response Curve

replacement. Note: VHF Channel Adjustment can be made
from in
tuning knobs.

front of set after removing VHF channel and fine

ALIGNMENT OF UHF IF INPUT USING A
TRANSMITTED SIGNAL

Alignment of UHF IF input coil (part of VHF tuner),
should be made if UHF reception is poor and after usual
causes of poor UHF reception have been checked.

To align UHF IF input coil, tune in UHF channel with
normal picture and sound. Using non-metallic alignment tool
very carefully adjust slug L106A for best picture, consistent
with good sound. For VHF tuner adjustment locations, see Fig. E

4.5MC SOUND IF ALIGNMENT

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

2. Using non-metallic alignment tool, slowly turn slug L202 to
several turns to left until a buzz is heard in sound. Then
slowly turn slug 1202 to the right for loudest and clearest
sound. NOTE: There may be two points (approximately Y
turn apart) at which sound is loudest. The slug should be
set at center of second point.of loudest sound noted as slug
is turned in (toward bottom of coil).

3. Reduce signal to antenna terminals until there is consider-
able hiss in sound. For best results, use a step attenuator,
connected between antenna and antenna terminals. Signal

can also be reduced by disconnecting antenna and placing
it close to antenna terminals or leads.

4. Carefully adjust slug L201B for loudest and clearest sound
with minimum hiss. If hiss disappears during alignment, re-
duce signal to maintain hiss level. Re-adjust slug L201B.
NOTE: SlugL.201B should be at end nearest bottom of coil.
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ADMIRAL Service Information for Chassis 2G521-1

5. Carefully adjust slug T304 bottom slug for loudest and
clearest sound with minimum hiss. If hiss disappeats during
alignment, reduce signal to maintain hiss level. Re-adjust
slug T304. Caution: Slug T304 is located nearest bottom of
coil. Use care so as not to disturb slug nearest top of coil.

6. If above alignment is correctly made, no further adjustment
is required. However, if sound remains distorted at normal
volume level (when receiver is tuned for best sound) repeat
entire procedure.

CAUTION: Do not re-adjust slug L202 unless sound is distor~
ted. If L202 is re-adjusted, all steps in alignment procedure
should be repeated exactly as instructed.

ALIGNMENT OF 4.5MC TRAP

Alignment of 4.5MC (beat interference) trap T304 top slug re-
quires use of a hexagonal non-metallic alignment tool.

To align 4.5MC trap T304 top slug, tune in television station
with beat interference pattern in picture. While closely observ-
ing picture, adjust slug T304 top slug for minimum interference
pattern.

Note that adjustment T304 top slug is slug farthest from bot-
tom of coil. Use caution so as not to disturb bottom slug, slug
nearest bottom of coil, as sound IF alignment will be affected.

SOUND MARKER
(MAY NOT BE
VISIBLE)

AT LEAST 90%

90% T0 60%

Fig. G lIdeal Ovee-all VHF & IF Response Curve

S

., etc., Continued
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Fmerson

MODEL/CHASSIS/CRT CROSS — REFERENCE

MODEL/CHASSIS/CRT CROSS -REFERENCE CHART

Model No. Chassis No. CRT Type Model No. Chassis No. CRT Type
* 13705 120837-A
e 120843-A ** 15p01 120840-B
e 120839-A 23HWP4 15/16P08 | 120840-A,B,C 16CMP4 A
3618 **15/16P09 | 120840-A,B,C
16P04 120841-A ** 15/16P10 120841-A,8,C
16P06 120840-B,C 16CMP4 ** 18P01 120842-A,8B,F
16P07 120840-A,8B,C * 19P16 120848-F, Z
* 19P24 120847-8 #%18/19P24 | 120847-B I9FJP4
e 120842-A “’Fo{"“ *18/19P28 | 120848-F,G,H or
19P27 1708468 19FJP4A 18/19P31 | 120842-A,B,C,E,F | 19GJP4
T 9p® 120848-F ** 18/19P32 120842-A,8B
** 18/19 P33 120848-G
*13T05 — Quick-On
13T06 — Quick-On & Wireless Remote Control
19P24 — Quick-On & Automatic Timer Assembly
19P27 - Quick-On
Du Mont models listed below use Emerson chassis as indicated.
Model No. | Model Name | Chassis No. | VHF Tuner | UHF Tuner | CRT Type
13 T04 Hudson 120837-A 471669 471674 23HWP4
9P07 Surveyor |l 120846~
4 Y 0846-8 41617 | 471647 | VIFIPAor
9pP08 Ranger 120847-B 19FJP4 A

CONDITIONS FOR CHASSIS READINGS

VOLTAGES AND WAVESHAPES were taken under actual
operating conditions, with normal picture and sound being
received. AGC voltage developed on the I-F AGC line

(test point C) was minus nine volts. Input voltage to
chassis under test was 120 volts, 60-cycle AC. Frequencies
indicated for the waveshapes shown are approximate sweep
settings for the oscilloscope being used (one-half actual
frequency of signal being measured).

RESISTANCE MEASUREMENTS were taken with no

settings, both maximum and minimum values are

shown.

ALL MEASUREMENTS were taken between points in-
dicated and chassis ground (unless otherwise noted),
using an RCA Yoltohmyst or equivalent VTVM. A low-
capacity probe was used for all waveshapes shown in
the schematic diagram. All readings obtained may vary
+10% due to normal component tolerances and strength of

power. Where readings are affected by control input signal to chassis under test.
RESISTANCE READINGS CHART, TV CHASSIS
Ref. No. | Tube Type Pin 1 Pin2 | Pin3 | Pin4 | Pin5 | Pin6 | Pin7 | Pin8 | Pin9 | Pin 10| Pin 11 | Pin 12
V-1 6LN8 *33k 10k *32k | filament) | *8.2k | 220 0 2.7m
V-2 4DT6A 10 470 (filament) [ 1.4m | *3.3k | 470k
V-3 17C5/CU5 #180 | 20tolm | (filament) | 20to1m| *540 *600
V-4 4EH7 142 100k 142 (filament) 0 *470 *470 0
V-5 AEJ7 100 0 100 (filament) 0 *220 *220 0
V-6 8AWSBA 0 |.5mto2m|5mtoém| (filament) 15 90 *2.2k | *4.4k
V-7 CRT (Fil) | #3.4k |#440k 0 ‘ -- -- 150k | (fil.)
to 300k
V-8 6LX8 205k | 320k *0 (filament) *22k | 2.2k |5t032k| 33k
V-9 38HE7 (fil.) *22 -- 500k | 500k - - - - 0 560k - - *1.2k  (fil.
V-10 1K3 - - (inf.) -- (inf.) - - - - (inf.) (Plate Cap: 500k)
V-12 10CW5 -- 2.2m 22 (filament) | =-- *250 -- *0
to 2.7m
NOTES: All resistance readings are in ohms, unless otherwise specified. # Indicates measurements for 16" and 19" sets only.

vk denotes kilohms; "m™" denotes megohms.

* Asterisk indicates measurements made with common lead of
meter connected to junction of L-15 and C-60B (B+ point).

Alternate Measurements (23" sets):
V-3, pin 1.... 270 ohms
V-7, pin 2.... 22k
V-7, pin3....60k
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EMERSON - DUMONT Chassis 120837A, 120840B, etc., Service Information

GENERAL DESCRIPTION

The models described in this Service Note are 82-channel
television receivers, designed for the monochrome recep-
tion of all programs telecast within the UHF and VHF
tuning ranges. They are equipped with a set of built-in
antennae which serve to provide adequate signal pickup

in almost all metropolitan area installations, and have pro-
visions for the connection of external UHF and VHF
antennae, if desired.

The picture tubes employed in these receivers are equipped
with integral implosion protection, which eliminates the
possibility of dust deposits becoming settled between the
faceplate of the picture tube and a separate safety shield,
since this is no longer required. It isimportant to note,
however, that if replacement of the picture tube in any of
the models described in this Service Note becomes neces-
sary, that it be replaced with a tube of the same type for
continued safety. Do not attempt to utilize a picture tube
without integral implosion protection as a replacement.

PERSONAL LISTENING ATTACHMENT JACK

Each of the 16—inch and 19~ inch models described in this
Service Note (except models 16P06 and 19P25) are equipped
with a personal listening attachment jack, designed for use
with either a personal listening attachment (part no. 829007)
or an under-pillow listening device (part no. 963530). Both
of the aforementioned are optional sales accessory items,
available through franchised Emerson distributors.

AUTOMATIC TIMER CONTROL

Model 19P24 is equipped with an automatic timer unit (part
no 471324) which can be set to turn the receiver off after a
pre-determined interval ranging from ten minutes to three
hours. |f desired, the receiver may also be operated in a
conventional manner, in which case it will remain in opera-
tion until the timer switch is returned to its OF F position.

WIRELESS REMOTE CONTROL

Model 13T06 is equipped with a transistorized wireless re-
mote control receiver (assembly no. 47 1685) which, in con-
junction with a hand-held transistorized remote control trans-
mitter (assembly no. 471620), allows the viewer to select
channels, choose from any of three different volume levels
and turn the set ON or OFF from any point in the room, up
to a distance of approximately twenty feet. For details on
this wireless remote control assembly, refer to pages 10-12
of this Service Note.

QUICK-ON FEATURE

Models 13T05, 13T06, 19P24 and 19P27 are equipped with
the ““Quick-On’’ feature which, when set for operation by
means of an auxiliary slide switch provided for this purpose,
serves to eliminate the delay usually encountered by the nor-
mal warm-up period, by permitting a limited amount of current
to flow in the filament circuit even when the set is not opera-
ting. An added benefit of this typeofoperation isthat it can
serve to prolong the life expectancy of the tubes, by removing
the effects of surge currents from all points in the filament
circuit. If desired (as may be the case if the receiver is not
to be operated for an extended period of time), the **Quick-
On'’ switch may be left in the OFF position, in which in-
stance the normal amount of warm-up time will be required
when the receiver is placed in operation.

auick-on &
RECTIFIER o-~

LEG ASSEMBLY KIT

Models 13T05 and 13T06 are table-model receivers which
can be easily convertedto consolette styling by use of
specially designed leg assembly kits, part no. 47 1430A
(mahogany) or part no. 471430D (walnut).
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EMERSON - DUMONT Chassis 120840B, etc., Schematic Diagram, Continued
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Chassis 120837, 120839, 120843 (using 923HWP4) are practically the same,
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EMERSON - DUMONT Chassis 120837A, 120840B, etc., Alignment Information

ALIGNMENT

INFORMATION

ADJUSTMENT PROCEDURE - I-F STAGES, TRAPS AND TUNER OUTPUT COIL

1. Connect an oscilloscope (through a 10k isolation resistor)
to pin 7 of V_6B (grid of video amplifier). Scope should
be adjusted so that 2 inches of vertical deflection repre-
sents approximately 2 volts P—_P output.

2. Connect —4.5 volts bias to the I-F AGC test point (Test
point *‘C'’), the junction of C—27 and C-30.

3. Connect a terminated sweep generator,’ adjusted to sweep
between 40 and 50 mc, to pin 2 of V_5 (grid of second
I-F amplifier) through a 1,000 pf isolation capacitor.
Note: |f sweep generator does not have internal markers,
a separate marker should be loosely coupled to the output
of the sweep generator.

4. Adjust T—4 top and bottom simultaneously for maximum
gain and symmetry about the 44.0 mc marker as shown in
Fig. 1. (Use core positions nearest outside end's of coil.)
With input signal maintained to produce 2 volts P_P out-
put during final adjustment, bandwidth markers should fall
between the tolerances indicated.

5. Disconnect generator output leads from grid of second
I-F amplifier and connect them to pin 2 of V—4 (grid of
first I-F amplifier).

6. Adjust T—-3 top and bottom simultaneously for over-
coupled response as shown in Fig. 2. (Use core posi-
tions nearest outside ends of coil.) With input signal
maintained to produce 2 volts PP output during final
adjustment, bandwidth markers should fall between the
tolerances indicated.

Note: The correct overcoupled response is indicated
when slight rocking of T~3 core settings do not
change the amplitude of the 44.0 mc marker, but
cause the response to rock or slide about this
marker.

7. Reduce the amount of bias applied to the I-F AGC test
point (test point *‘C"’) to —1.5 volts.

8. Disconnect generator output leads from grid of the first
I-F amplifier and couple them to the mixer tube (V=14)
of the VHF tuner, using the signal injection shim de-
scribed below. If this is impractical, connect the gen-
erator output leads to the I-F mixer point on the tuner,
using the coupling network shown in Fig. 3.

Note: A signal irjection shim may be easily constructed
by pasting a thin piece of metal foil (approx. 5'' x
2'') on a slightly larger piece of heavy paper. In-
sert this shim between the mixer tube and its shield
in such a manner that the foil side faces the tube,
and rotate for maximum signal coupling.

9. Open trimmer CT—1 three turns from its fully closed posi-
tion and adjust output of generator to produce approxi-
mately 2 volts P—P indication on scope.

10. Adjust the tuner output coil (T- 9} for maximum gain and
symmetry about the 44.0 mc marker.

11. Adjust the 41.25 mc trap (L —4) and the 47.25 mc trap (L -3)
for minimum output at the se trequencies (as indicated by
their respective markers on the ‘scope), increasing gener-
ator output as required to insure maximum effectiveness

13. Disconnect oscilloscope from pin 7 of V_6B and con-
nect to pin 7 of V—4 (plate of first I-F amplifier), using
a low impedance crystal detector probe as shown in
Fig. 8. ‘Scope should be calibrated so that 2 inches of
vertical deflection now represents approximately 0.2
volts P —P.

14. Reduce output of generator until a usable display is
produced on the oscilloscope and again adjust the
tuner output coil (T-9), this time tuning for maximum
gain midwcy between the peaks of the band-pass as
indicated in Fig. 4. The 44.0 mc marker should fall
between the tolerances indicated.

15. Maintain generator output to produce approximately 0,2
volts PP indication on the oscilloscope (as above)
and adjust the grid coil (L —5) to center the 44.0 mc
marker on the peak of the response as indicated in Fig.
5,disregarding the tilt of the overall waveshape.

16. Adjust the input trimmer (CT—-1) to position the 42.25
and 45.75 mc markers at equal amplitudes and center
the 44.0 mc marker with the tuner output coil (T-9),
if necessary.

17. With generator output increased to maximum, check the
position of the 41,25 mc and 47.25 mc traps (L -4 and
L-3), ond re-adjust if necessary.

18. Re-adjust generator output to produce a 0.2 volt P—P
indication on the scope and observe the response.
The curve obtained should conform to Fig. 6.

19. Disconnect the crystal detector probe and connect the
oscilloscope to pin 7 of V—6B (grid of the video ampli-
fier) directly through a 10K isolation resistor.

20. Increase bias voltage to —4.5 volts and adjust the
oscilloscope so that 2 inches of vertical deflection is
equivalent to approximately 2 volts P _P output. Ad-
iust output of signal generator until a 2 volt P—P in-
dication is obtained on the ‘scope. Response curve
and marker positions should conform to Fig. 7.

2]. Remove AGC bias from test point *tC"’, Output signal
as indicated on the ‘scope should increase, and noise
signal on baseline should have an amplitude of at
least 1/8 inch.

CAUTION - No attempt should be made to improve a
response curve which conforms to that
shown in Fig. 7.

a) Toposition the 45.75mc marker adjust T-3, bottom slug,

b) Topositionthe 42,25mc marker adjust T-4,bottom slug.
c) To correct tilt, adjust T-9, the tuner output coil.

44.0 me

42.25me 48.75mc

(5% 10 20% (5% 10 25%
DOWN FROM (MAX. DIP OF DOWN FROM
PEAK) VALLEY I18% \ PEAK)

FIG. 1

44.0mc MARKER
(NEAR CENTER)

of the trap settings. 42.25me 45.25me
12. Reduce output of generator to produce approximately 2 (35% t0o 50% (T.I'L‘Tx "2.:'5) (15% to 70%
volts P_P deflection on ‘scope and re-adjust the tuner DOWN FROM g DOWN FROM
output coil (T-9) for maximum gain and bandwidth PEAK) (DUAX. PEAK-VALLEY\ pgAK)
about the 44.0 mc marker. 1P, 25%)
FIG. 2
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EMERSON - DUMONT Alignment Information, Continued

ADJUSTMENT PROCEDURE - SOUND TAKE-OFF, SOUND INTERSTAGE, SOUND DETECTOR & 4.5 MC TRAP

1. With antenna connected directly to VHF terminals of
receiver, set the channel selector to a strong local
station and adjust the fine-tuning control until a 4.5
me beat is just visible in the picture being viewed.

2. Adjust the 4.5 mc sound trap (T-5, top slug) until
the 4.5 mc beat in the picture is either at minimum
or is completely eliminated.

3. Adjust the sound quadrature coil (L-2) for loudest
sound consistent with minimum buzz, using the
second peak from the top of the coil.

4. Using some form of attenuation between the antenna
and the VHF input terminals, grodually reduce the

TERMINATED OUTPUT 1K - 172w

CABLE FROM SIGNAL GEN.

1,000pt

(PHENOLIC BOARD)

(TO CHASSIS GROUND)

F1G.3 - GENERATOR COUPLING NETWORK
(REFER TO STEP NO.8)

44.0mc MARKER SHOULD
FALL BETWEEN
IR POINTS INDICATED.

|
(TUNE FOR
MAXIMUM)

v
FiG. 4

44.0mc

45.78 mo

FIG. S

44.0me 100%

42.28me 45.78me__‘_ o2v

| (P-P)
50%
(MIN)
!| !O'/o
FIG. 6
44.0me
42.25me 45.75 me
(60% to 80%, (60% to 80%
DOWN FROM DOWN FROM
PEAK) PEAK)
FIG.7

level of the input signal until distortion is noticeable
in the audio output,

Adjust the sound take-off transformer (T -5, bottom
slug) and the sound interstage coil (T-1) for loudest
and clearest sound.

Keep reducing the level of the input signal until

sound distortion again occurs, and re-tune T-5 bottom
slug and T-1 for loudest and clearest sound. Repeat
this procedure until no further improvement can be noted.

Re-connect antenna directly to VHF terminals of re-
ceiver (attenuator removed) and touch-up quadrature
coil (L=2) for minimum buzz in sound.

'_. — 141—34_ _.'“ o
to ltooog ' L Lr1oxal T0
cHasiss| P! 1220AT10xA] 4700t SCOPE
L 1
R U — |

v
SS———_(METAL SHIELD)

FIG.8 -LOW IMPEDANCE CRYSTAL DETECT-
OR PROBE.(REFER TO STEP NO.13)
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cC A

(BIVERTICAL LIN. (] @ ~
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®
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®
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2no |F.
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i7cs/17
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SYNC SEP
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(A) PRINTED CIRCUIT CHASSIS
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EMERSON - DUMONT Chassis 120837A, 120840B, etc., Continued

NUMERAL PRECEDING TUBE SYMBOL REFENS "‘%CM

L.

" o .
V’ u\q ‘T* -3
s o a0 con
,7( [E ,2 Lk 40 e
y 1 AMP. 3k
| W NP
s e
G-CONTROL S0 r- ‘--'r ~
. . -3
sv“-nuum mmmn : ‘ -uunqp-
TO® (WOWEST) b piaTe
gy S 3 sc-scRen | ] J
wcatnooe*™'” | L-4 as* e

ETCHED CURCUIT BOARD (BOTTOM VIEW)

ETCHED CIRCUIT BOARD (TOP VIEW)
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FEmerson

MODEL /CHASSIS/CRT CROSS-REFERENCE

MODEL | CABINET Tv CRT
NO. STYLE CHASSIS TYPE
13C12

13C14 | CONSOLE

13C15 120806-A,8 | yacrps
*13K05 |LOWBOY

13702

~13704 | TABLE MODEL | 150807-4,8

19P14

19P 14A 120804-A 19EDP4
*19P15 |PORTABLE or
*19P21 120805-A.B | y9pRrp4
*19P22 120823-B

*SPECIAL FEATURES:
13K05 AM/FM MP X /Stereo High-Fidelity Combination
13704, 19P22 Wireless Remote Control
19P 15, 19P21 Automatic Timer Assembly

CHASSIS AND TUNER CROSS-REFERENCE

CHASSIS NO. VHE TUNER |UHF TUNER

120804A, 805A, 806A 471619
471616

1208058, 806B 471648

120807A 471619

1208078, 8238 471623 471648

MODEL / CHASSIS / CRT CROSS - REFERENCE

Model No.| Model Name | Cabinet Style| Chassis No. | CRT Type
* 43702 Sheldon Table 120807A,B
43703 Kingston Model
43C07 | Adams Consolette | | 200AE | s
43C08 Bedford
43C09 Francaise Console 120806 B
43C10 Romano
49P04 Mercury Portable 120804 A, B | 19EDP4 (or
* 49P05 Polaris 120805A, B 19DRP4
* SPECIAL FEATURES:
43702 - Wireless Remote Control
49P05 - Automatic Timer Assembly
CHASSIS & TUNER CROSS-REFERENCE
Chassis Number VHF Tuner UHF Tuner
120804A, 805A, 806 A 471616 471619
120804 B, 805 B, 806 B 471648
120807 A 471619
47162
120807 B 3 471648

GENERAL DESCRIPTION

The models described in this Service Note are 82-channel
television receivers, designed for the monochrome recep-
tion of all programs telecast within the UHF and VHF
tuning ranges. They are equipped with a set of built-in
antennae which serve to provide adequate signal pickup
in almost all metropolitan area installations, and have
provisions for the connection of external UHF and VHF
antennae, if desired.

STRING

ETCHED PRINTED CIRCUIT BOARD, TOP VIEW
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EMERSON - DUMONT Chassis 120804/807 Schematic Diagram, Continued
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EMERSON - DUMONT Chassis 120804/807 Schematic Diagram, Continued
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EMERSON - DUMONT Chassis 120804/807 Alignment Information, Continued

TV CHASSIS ALIGNMENT INFORMATION

GENERAL ALIGNMENT NOTES:

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

B. Connect -3 volts bias through a 10K resistor-to the
AGC test point (junction of C-19 C- 21 and R-20).

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

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

VIDEO IF ALIGNMENT

1. Connect high side of signal generator to metal foil on
shim, low side to chassis through a .001 mfd. capacitor.

2. Place a VTVM (-5 volt range) at video detector test
point (junction of L-7 and L-8), common lead to
chassis,

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

T-5 at 44,25 MC, T-4 at 45.3 MC, T-3 ot 42.8 MC

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

L-4 at 41.25 MC, L-1 at 47.25 MC, L-3 at 45.0 MC
5. Peak T-9 on tuner for MAXIMUM output at 45.0 MC.

6. Set generator ot 43,1 MC and re-tune L-3 for MAXIMUM
output,
To observe the IF response curve connect an oscillo-
scope, thru o 10,000 ohm
isolation resistor, in place
of the VTVM, Inject o
sweep signal (40 to 50 MC)
along with o loosely coupled
morker generator ot the mixer
tube in the manner described
above. Adjust the output of
the sweep generator to pro-
duce about 2 voltspeok to
pedk curve on the oscilo-
scope ond reduce the marker
signal so as not to upset the
response curve. The 45.75
MC marker should appear be-
tween 55% and 65% down
with respect to the peak.

SOUND IF ALIGNMENT

1. Using o strong T.V. transmitted signal, odjust T-6,
sound take-off transformer, bottom, and T-1, sound
interstage transformer, top and bottom, for the loudest
sound.

2. Adjust L-2, quadrature coil, for clearest ond loudest
sound. |f two peaks are encountered, use theposition
where the slug is closer to the circuit board.

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

4. 1f a VTVM is available, measure the voltage across
R-5,470K resistor. Yoitages should be between -3 and
-10 volts and not vary by more than 3 volts between a
strong and weadk signal.

5 Chack sound on all channels and repeat entire proced-
vre if necessary.

47.25MC
ADJACENT
SOUND

F1G. 5 — OVERALL I.F,
RESPONSE CURVE

4.5 MC VIDEO TRAP ALIGNMENT

1. Tune in alocal station ond odjust the fine-tuning con-
trol until 0 4.5 MC beat is visible in the picrure.

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

FOCUS ADJUSTMENT

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

HORIZONTAL SIZE ADJUSTMENT

The chassis described in this Service Note have been de-
signed to provide proper horizontal sweep under the normal
variations usually encountered in line voltages. Should un-
usually low or high line voltages be encountered, it may be
necessary to re-adjust the width control (L-12) for proper
horizontal sweep. Turning the control clockwise (inward)
will result in increased width, while turning the control
counter-clockwise (outward) will reduce the width. When
adjusting the width, the Horizontal Drive control setting
should also be checked, as outlined below.

HORIZONTAL DRIVE ADJUSTMENT

The horizontal drive control, located just below the
horizontal output tube, should normally be in its most
clockwise position (minimum resistance in circuit), If
overdrive bars (indicated by white vertical lines in
the raster) appear at this setting, slowly rotate R-75
in a counterclockwise direction unti! the lines just
disappear.

VERTICAL SIZE AND LINEARITY ADJUSTMENTS

In 19 inch models, vertical size and linearit may be ad-
justed by inserting a fiber alignment tool into t(ne hollow shafts
of the brightness and vertical hold controls, respectively.
Insert alignment tool into the hol low brightness control shaft
to adjust vertical size, and into the hollow vertical hold control
shaft to adjust vertical linearity.

On 23'* models the vertical size and linearity controls are
mounted on a separate bracket, located at the top right of
the chassis, and are accessible through the two openings
in the cabinet back.

PICTURE OPTIMIZER AND NOISE-LOK ADJUSTMENTS

1. Rotate the Picture Optimizer and Noise Lok controls
fully counterclockwise (as viewed from rear of cabinet).

2. Tune to the strongest channel and rotate the Picture
Optimizer slowly clockwise until the receiver begins to
overload (sync instability, sound buzz, kinks in picture),
then back off slightly counterclockwise to eliminate over-
load, continuing an additional approximate ten degrees
beyond this point to assure a proper safety factor. If the
receiver does not overload when the control has been
rotated fully, leave it in this position.

3. With the receiver still tuned to strongest channel,
rotate the Noise Lok control slowly clockwise until the
picture begins to overload (sync instability, sound buzz,
kinks in picture), then back off slightly to eliminate this
condition. With controls properly set, switch channels to
verify setting for strongest signals. This optimizes oper-
ation of the Noise Lok for mixed signal conditions (strong
and weak). However, in extreme fringe areas it is possible
to improve the picture stability by further clockwise
adjustment of the control.

PERSONAL LISTENING ATTACHMENT JACK

The 19-inch models described in this Service Note are
equipped with a personal listening attachment jack, de-
signed for use with either a personal listening attachment
(part no. 829007) or an under-pillow listening device (part
no. 963530).

AUTOMATIC TIMER CONTROL

Models 19P15 and 19P 21 are equipped with an automatic
timer unit (part no. 471324) which can be set to turn the
receiver off after a pre-determined interval ranging from
ten minutes to three hours. If desired, the receiver may
also be operated in a conventional manner, in which case
it will remain in operation until the timer switch is re-
turned to its OFF position.
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NOISE LOCK PICT.OPTIMIZER

UMERALS PRECEDING TUBE

FIG. 3 - ETCHED PRINTED CIRCUIT BOARD (BOTTOM VIEW).
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GENERAL @D ELECTRIC

VIDEO I-F SYSTEM

AM PRE-.PEAKING & TRAP FREQUENCIES

L150 ..... Min. 47.25 MC || T151 . ... Max. 43.0 MC
L135 .... Max. 45.75 MC || T152 ... . Max. 45.2 MC
L151 .... Max. 42.50 MC || L.153, L154Max. 44.15 MC

GENERAL: Allow receiver and test equipment at least 20
minutes warm-up.

1.

Turn volume control to minimum and contrast control
fully clockwise. Set channel selector to unused high
VHF channel (9-13) and fine tuning fully counterclock-
wise.

Short antenna terminals together.

Connect oscilloscope to Test Point III thru 22,000
ohms resistor not more than 1.5 inches away from
Test Point III. Connect —4.5V bias between Test Point
II and chassis.

Inject signals from a properly terminated AM signal
generator or sweep generator, through NETWORK shown,
To the I F injection point on the VHF Tuner as shown
in the :illustration.

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

All cores are positioned away from printed board.

Either a speaker or 3.2 ohm 5W load resistor must be
connected to speaker terminals.

T0 TEST 1y o

PoINT & v °

o Y™ INGQ
L s 10 AC
Seex Swox  _L 200 vivM
'> ‘) o~ Uy

TO CHASSIS

of —0

RECEIVER

DETECTOR NETWORK

AC CHASSIS

MODELS
M720CMP
M720CWD
M740CWD
MODELS M741CWD
M718CWD M742CMP
M730CMD M743CCL
M730CWD M744CPN
M732CMP M770CWD
M760CMD M771CMP
M760CWD
M762CMP AGC. ci06 UHF
B+ RFJo H @ of NPYT
T8
ettt TT T B L35 1@° ® ol
| R) 4] | HEATERg INJECTION,
6N 1000 upt I-F —
—iF ouTPUT| O _UHF
<': i::é\ '33\ ? // ch B+
1 ]

RF TP
______ 0SC
= TRIMMER

1-F INJECTION

41.25M 47.25MC
2-5% (TRAP)
42.5MC 4575MC

50% * 5% 50% +5%

45.0MC 100 %

“115% NOM.
125% MAX.
105% MIN.

I-F RESPONSE CURVE

44.15MC

VIDEO I-F ALIGNMENT CHART

STEP SIGNAL
FREQUENCY

ADJUST

REMARKS

1 47.25 MC AM
flection

Adjust L150 for minimum scope de-

Use maximum scope sensitivity and
smallest possible signal. Do not retouch
this adjustment.

2 Adjust L154 and L153 in the

following sequence:

re-adjust scope)

A. Tune L153 core so top of core
is flush w/top of coil.

B. Tune L154 for max. deflection
of 44,15 MC marker. (Do not

C. Tune L153 for max. deflection
of 44.15 MC marker.

Do not retouch these adjustments.

3 .L135 (converter plate) for max. de-
flection of the 45.75 MC marker.

4 38—48 MC sweep genera-
tor, with scope calibrated
4 volts peak to peak for 2
inch deflection.

proper nose shaping.

L151 (1st I-F grid) for maximum de-
flection of the 42.5 MC marker and

Symmetry of the nose is important. No por=-
tion of the nose should be out of symmetry
by more than 3%.

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

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

Repeat 5, 6, and 7 if necessary.

7 L1151 if necessary to shape the

nose.
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GENERAL ELECTRIC Chassis AC, Servicing Information, Continued

4.5 MC TRAP ALIGNMENT

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

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

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

Adjust the top core of T154 for minimum reading on Test
Point IV. Two core positions will give an apparent
minimum indication, the correct one is thefirst reach-
ed while turning the core from the top end of the coil
form toward the circuit board.

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

COILS &
TRANSFORMERS

POWER SUPPLY CIRCUIT BOARD

L150-=B7
L151=D7
L152-B7
L153=N7
L154=07
L157=P7
L158=05
L160-P7
L161-03
L162~Q4
L301-Cl
T151=-ES
T152=17
T154~M3
T301-H2

IF BOARD COMPONENT LOCATION

AUDIO ALIGNMENT WITH ON-THE-AIR SIGNALS

1.

2.

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

Adjust L30l for maximum undistorted, buzz-free audio
output. Start with the core at the outermost position
away from the printed board and tune for the second
''peak’’ encountered on the way into the coil form.
Connect a variable bias supply (3 to 15V) to the AGC
test point with the positive lead to the chassis. Adjust
bias until audio signal distorts on peaks slightly, then
adjust core of T30l to curb distortion. Repeat this proe
cedure several times at increased bias levels until
maximum clarity of audio is obtained.

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

CAPACITORS

TRIANGLE (A-0) NUMBERS

C150~C8
Cl154=A8

AL

S0 eNocsum

POEBPBEPPPRD PRRPPD D
CONORE N~

n
(<]

REPRESENT WIRE WRAP TERMINALS ON COMPONENT
BOARD FOR CONNECTION OF WIRES TO POINTS
INDICATED.
WIRE TO T302 (SECONDARY)
YELLOW AUDIO CABLE WIRE TO R309 (VOLUME )
GREY WIRE TO TUNER AGC
WHITE SHIELDED CABLE FROM TUNER I-F OUTPUT
GREEN AUDIO CABLE WIRE TO R309 (VOLUME )
VIOLET WIRE TO A-9 ON POWER SUPPLY BD.
WIRE TO T302 (SECONDARY)
VIOLET WIRE TO A-I1 ON POWER SUPPLY BD
& TO T302 PRIMARY
BLUE WIRE TO A-75 ON SWEEP BD.
GREEN WIRE TO A-6 ON SWEEP BD.
ORANGE WIRE TO A-12 ON POWER SUPPLY
NO.26 GAUGE (LINK) TO A-13 ON POWER SUPP
BROWN WIRE TO A-I ON SWEEP BD
BROWN WIRE TO TUNER FILIMENT SUPPLY
ORANGE AND WHITE WIRE TO R169 (CONTRAST)
GREEN WIRE TO RI69 (CONTRAST)
YELLOW WIRE TO PIN 7 OF PICTURE TUBE
BLUE WIRE TO R173 (BRIGHTNESS)
SHIELDED CABLE GROUND CONNECTION
. RED WIRE TO A-15 ON POWER SUPPLY BD.

C155=H8
C156=E6
C158=G4
C159—~H6
C160~H7
C163=L6
Cl164=L2
C165=M7
C166==N8
C167-=08
C168=N7
C169~N2
C172=~P4
C175=K1
Cl176=F9
Cl78—14
C179=M3
C303~12
C304=13
C305--F2
C306=C3
C307-A3
C308-C2
C311=K1

C318-B2

R318-~B2

[—

TEST POINTS

II =G9

III=NS
Vi-L2
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GENERAL ELECTRIC Chassis AC, Schematic Diagram

H —_———— V3A vis
Iniso T w2 earn /35y 172 6ARII
L 27 sl ISTIF 125V

I3
o
TEST —h .
TOUHF AL *xt cy | PowI® 1 1 RIS7
B+ RI76 ¢ CI76 L |54 cIs5 100K
150K '%ov zzooI aooI
PRODUCTION CHANGE = - £ RIS2 L
= = o =
ON RECEIVERS CODED —2.5v
AC-620 AND ABOVE - »+ 278V
Y403 IS DELETED AND AGC R158
THE VALUE OF R410 oM
IS CHANGED FRoM 5.6k
To 10K
UNLESS OTHERWISE NOTED
K=1000____ M=1,000,000
CAPACITORS MORE THAN I=upf=pf
CAPACITORS LESS THAN I uf
RESISTORS ARE 1/2 WATT
TEST
POINT X
v5e 7 c5337 v7s
V7A 5K e 172 6TI0
TO AUDIO 1/3 6AFII 302 26T £ cae T VOLUME AUDIO OUTPUT
TAKE-OFF X P T 1000
4.5 MC AMP 800 AUDIO DET. TEST 3 265V T302
H4
- 8
cau_g\‘; -~
47~V
___J\s
5
R312
0% .9V
R30I c301
660 :l:sooo
- v —»+278V
+278v

ALL VOLTAGE MEASUREMENTS MADE WITH A VTVM
WITH RESPECT TO CHASSIS GROUND,RECEIVER CONTROLS
SET FOR NORMAL OPERATION MEASUREMENTS MAY
DEVIATE * 10% AT 120V AC LINE VOLTAGE

2 WHERE ON-SIGNAL AND OFF-SIGNAL MEASUREMENTS

VARY, TWO VOLTAGES ARE SHOWN ON-SIGNAL
VOLTAGE APPEARS IN /TAL/CS OVER OFF-SIGNAL
VOLTAGE
ON-SIGNAL VOLTAGES 8 WAVE SHAPES TAKEN WITH
A NOISE FREE SIGNAL PRODUCING-2.5 TO -3.5
VOUTS AGC AT VHF TUNER
OFF-SIGNAL VOLTAGES TAKEN WITH ANTENNA
DISCONNECTED 8 ANTENNA TERMINALS SHORTED
TOGETHER ON UNUSED CHANNEL
—— ® INDICATES VARIATION WITH CONTROL SETTING
%% - INDICATES SCOPE SYNCHED AT 172 VERT FREQ
%%% - INDICATES SCOPE SYNCHED AT 1/2 HORIZ FREQ

120v
60~

/\/ ¥
24v
. ¥

5n 1t
ku@ccoz ca03 [+ caona | (405
5K £ Rour T =
X Ry BT rla'\'/ 10K
Cc408 L "
0 3
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:_ =t
Fa02 4| va 12 ! 12| M
MOESIE S INGR Deto Sl ¥
[ 0
€406 Oon
s| ‘800 I (e
1 | 12 U |
= = = = L

V9A
172 6LT8
HORZ. PHASE DET.

h 255 1
L \ |zooI
8 6-.6V =
R25! —av
270K
e/
7 ‘;‘/252 c254
270K I«
W
+13.2V
ri32y | Ress
cak2 | 82K
1200 ==c2s3
Tooo
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GENERAL ELECTRIC Chassis AC, Schematic Diagram, Continued
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GENERAL ELECTRIC Chassis AC, Servicing Information, Continued

AUDIO QUTPUT
TRANSFORMER

L3014 AUD.DET
AUD. 8
DET OUTPUT

VIDEO AMP, CLIPPER
8 45MC AMPLIFIER

S401

E)
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1
TI54 4.5MC TRAPB

@AUDIO TAKEIOFF

O00O0O0
ONONONG)
0000

3 3
52
o
4
&)

Rl(7;9
A
LIS T ONTRO
IST - IST 1-F PLATE ¢ L
ER RI L153 3RD I-F PLATE
HOLD
N HAO) o ©
7.25MC @ (7)
AP 6N, L154 vy
isT a 2N 2ND RECTIFIER
-F AMP I-F PLATE 3RO I-f
8 VERT.0SC

AGC KEYER

vaoz{f-

F401
2 AMP

L40l I

POWER
TRANSFORMER|

VERT. OUTPUT

HOR
0SC.
PHASE
DET

secdnoary R208 Liars ] CE0
= T
oS | Il ] ,
SOME MODELS | |
l l /;1\
| c403 c401l | v :
| I'ap2
' | | High !
| | |VOLT:
| T i | mect |
401 I |
| i
AC INTERLOCK VERT wiaT HoR,
TUBE AND ADJUSTMENT LOCATIONS
lelclolel rle|mw| o] x|L]m]n]

SWEEP BOARD
COMPONENT LOCATION

RESISTORS CAPACITORS

R200-E8 [ R252-GS

R202—-G2 R253—H5 8%821:5‘35 gggg:!“g
R207—A6 | R254—14 c208-H3 czsa_?'s
R208—C9 | R23s_ra| [S203-F1 |Cz38-16
R209-F% | R2%6-F7| |GJ06_£7 |C280_N8
R210-B7 | R2s7_Fs| [S206-E7 |S260-N8
R211-E2 | R258-G7| | &50s_F3 |C263—J4
R212-D5 | Raso—Gy| [§208-E3 |&263-J4
R217-Dé | R260—17 | |S212-R¢ |[S284-M
R222-F2 | Rzez—1s | [&231-F8 [&285-12
R225-Di |m2e3—ys| [S232-E3 |&286—07
R229-C7 | R266-L9 |E5537Fs | C268—A8
R251-F6 | R269-H2l [E28557F7 | cCico—k1

v

E

SWEEP CIRCUIT BOARD COMPONENT VIEW

SWEEP BOARD WIRING

A10.
i‘l‘l.

6 OF YOKE

RED & WHITE WIRE TO T251 TERM 7 & TO TERM

Al. BROWN WIRE TO A13 ON IF BOARD A12. RED WIRE TO T201 & TO TERM 1 YOKE
A2. BLUE WIRE TO T201 A13. BROWN WIRE TO PIN 8 OF CRT SOCKET
A3. RED WIRE TOA15 ON POWER SUPPLY BOARD A14. ORANGE WIRE TO R173 BRITE CONTROL
A4, RED & GREEN WIRE TO CRT SOCKET PIN 3 A15. BLUE WIRE TO A9 ON IF BOARD
AS. ORANGE WIRE TO A12 ON POWER SUPPLY BOARD A16. WHITE WIRE TO T251 TERM 1
A6. GREEN WIRE TO A10 ON IF BOARD A17. WHITE WIRE TO T251 TERM 2
AB. YELLOW WIRE TO R214 HEIGHT CONTROL & A18. BLUE WIRE TO T251 TERM 4
TO A6 ON POWER SUPPLY BOARD A19. WIRE TO L255

A9. GREY WIRE TO R266 VERT.HOLD CONTROL A20 WIRE TO T251 TERM B

YELLOW WIRE TO T201 & TERM 5 OF YOKE
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GENERAL @D ELECTRIC

TO TesT

)

DC CHASSIS
MODELS

M400CGR
M401CsD
M402CWD
M403CWD
M403CEB
M403CVY
M405CWD
M407CVY

POINT @—
frd LAY

arput

TO CHASSIS

e J
INS

68x

M407CWD
M423CBG
M425CBH
M425CWD
M452CEB
M454CVY

L)
T0 AC

100K vivm

AL

| 200
P~ My

oF *
RECEIVER

I-F INJECTION NETWORK

VIDEO |I-F SYSTEM

A 4

M454CWD
M503CSD

®

DETECTOR NETWORK

GENERAL: Allow receiver and test equipment at least AM PRE-PEAKING & TRAP FREQUENCIES
20 minutes warm—up. Power the receiver from an isolation
transformer. L150. ... Min. 47.25MC TI51 .. ... Max. 42.8 MC
41 . . L160. ... Min. 41.25 MC L151 . ... .Max. 42.50 MC
1. Turn volume control and fine tuning f:ounterclockwxse, L135 - - . . Max. 45.00 MC L1154, L153 . Max. 44.15 MC
and contrast control fully clockwise, Set channel
selector to Channel 11 Short antenna terminals “together.
41.25 47.25MC
2. Connect oscilloscope to Test Point III thru 22,000 2-5% (TRAP)
ohms resistor not more than 2.5 inches away from Test
Point III. Connect a variable bias supply (0—20V) be~-
tween Test Point II and chassis. 42 .5MC 45075 MC o
3. Inject signals from a properly terminated AM signal 55 °/o iso/o 50 7o 1’5 o
generator or sweep generator, through the I-F INJECTION
NETWORK shown, to the I-F injection point. This
point is accessible at the base of the Converter (V2) 45.0MC 100 %
on the top deck of the VHF tuner, __Z — o
15 °/¢; NOM.
4. Align the receiver to produce the response curve illus- 44 .|15MC |25°/o MAX.
trated. 105% MIN.
5. Positi 11 t end f coils fr circuit
osition all cores at ends of coils away from I-F RESPONSE CURVE
board.
VIDEO I-F ALIGNMENT CHART
STEP SIGNAL ADJUST REMARKS
FREQUENCY
1 47.25 MC AM (Bias OV) [ Adjust L150 for minimum scope deflec- | Use maximum scope sensitivity and smallest
tion possible signal for the 47.25 MC AM and
2 41.25 MC AM (Bias OV) | Adjust LL160 for min. deflection 41.25 MC AM adjustments.
3 42.8 MC AM (Bias OV) | Adjust T151 for max. def'ection
4 44.15-MC AM (Bigs -3,5V) | Adjust L.154, then L153 for max. Position 153 core barely in the top of the
5 (Bias -3.5V) | L135 for max. at 45 MC and place- coil, then peak L154. Next peak L.153.
ment of 45.75 MC marker Do not retouch these adjustments.
6 T151 § 1 t of 42.5 MC Symmetry of the nose is important. No portion
38—48 MC sweep generator, or pracement © marker. of the nose should be out of symmetry by more|
7 with scope calibrated 3 volts than 3%.
peak to peak for 2 inch de-
flection; markers at 41.25, L151 for max. at 42.5 MC and
42.5, 44.15, 45.0 MC & shaping of nose around 44.15 MC
s |BTMC Knife the coil of L152 if the 42.5 MC | o\
marker is above 55% on the curve. epeat last lour steps il necessary.
4.5 MC TRAP ALIGNMENT AUDIO ALIGNMENT WITH ON-THE-AIR SIGNALS
1. Connect a -15V bias to Test Point II, with the positive 1. Tune in a strong local signal and set receiver volume
bias lead grounded to chassis. to a low audible level.
2. Detune L302 by placing the core at the top of the coil. 2. Adjust L302 for maximum undistorted, buzz-free audio
3. Turn contrast control to maximum, volume to minimum. output. Start with the core at the outermost position
4. Connect the DETECTOR NETWORK shown to Test away from the printed board and tune for the second
Point IV and feed its output to an AC VTVM. ""peak’’ encountered on the way into the coil form.
S. Apply a 4.5 MC AM signal through a capacitor at Test 3. Connect a variable bias supply (3 to 15V) to the AGC
Point IIL. test point with the positive lead to the chassis. Adjust
6. Adjust the top core of T154 for minimum reading on bias until audio signal distorts on peaks slightly, then
Test Point IV. Two core positions will give an apparent adjust core of L301 to curb distortion. Repeat this pro-
minimum indication, the correct one is nearer the top cedure several times at increased bias levels until
end of the coil form. maximum clarity of audio is obtained.
4. Adjust the bottom core of T154, repeating the bias ad-
NOTE: Retouching of the trap adjustment may be necessary vances in step 3, to achieve the optimum setting for
after alignment of the audio take-off. noise-free performance at low signal levels.
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GENERAL ELECTRIC Chassis DC, Schematic Diagram

V3A V3B
oo - e gl ===
———————— 18T | ND I o
| L3s 8 m | M5 Maso 1 RS | 51 o |
| ve [t W uisi! 70N 135v ! R
| 17 o !
| wokrion / | I as * R |
| | | 15K -6V] ol === !
| | | -2V {
LS50 L160 [T
! Bt Ly
R4 TEST
:grf 100 POINT | | RISS
| SWITEH Acc : —_ =t
| MR —_—
R4I0. —» RAI0
(USED I “" B RIS
Mé’msc e RIS2 RIS4 820K
oY) 220K 4.7M
TO FIL +l40V TSt 11 : s? RIs9
UHF B+ POINT R R
————— )
[ ~ci 4o, 00V 1 e JARBERS 470 ON SoME MoDELS e g g8
LN SOME - lat = " Zoov Jr
I Ri, 1M Tunen | MoDELS) " 470\400v EARPHONE JACK
[T~ 300n NOT USED IN 3
R2, IM ANT. | ‘C"LINE MODELS 0 VHF ‘ R
| INPUT | ANTENNA INPUT M W 2 )
| | SCREWS ON R313 TEST
L __C2. 470, 1400v TERMINAL BOARD 68 poinT L@
______ - TEST T vécC
POINT -— 173 2329
% KR B2 USED ON SOME
vac BOOST ¢ i€ R307 B ;"225. o MODELS
S e ke c303 V5A M youme AUDIO OUTPUT V4B
TO TIS4 800 1/2 12AEIO 175V T301 Lst 1/314BLII
AUDIO 1 AUDIO DET AGC KEYER
L c3o8
1000
- %14
90V
5000
R306
10K
UNLESS OTHERWISE NOTED
+1000 __ M*1,000,000
CAPAGITORS WMOKE THAN 1 * uut ’8
CAPACITORS LESS THAN | = ut v
RESISTORS ARE 1/2 WATT 60~ 172 8T8
L HOR. 0SC.
(USED I WOST INSTANCES) Ztv
BROWN ru.m:ur 60 VTA
RED + BOOST —'A’ 172 BLT8
iy p—1 XN HOR. PHASE DET
WHITE ————AGC 15V
+190vV 3V _+—1
—+ - 25y
5‘5% R402 -.05V
R40I F40! Y401 280 1.5K ’ o &
3.6 1.5 o = 120V 281 4 v
5w b 470K \
,__|C4°' ca02a +l caozem  “kcao2ca ]
/ + - =
1000 F250pt T 2000t - t0uf —/
ca09 = 'V - 165V 160V - 30V S
800 - 6y | resz
8V 470K
ve vs Ve V4 v3 VIO
40l L402 3BHK?  I2AE 2329  I4BLN  11BQII  PIX TUBE ii‘i o,
as%';/ TTy— 2 12 ) \ | 2 | 28y %%
410 €404 cao7. c408 -
022 I_%oc? 800 T 800T 7800 N 1 HOLD
R403 = = =
bie's 1 ALL VOLTAGE MEASUREMENTS MADE WITH AVTVM WITH — 1 80T
taoL | 18w RESPECT TO CHASSIS GROUND, RECEIVER CONTROLS 25v -
0 SET FOR NORMAL OPERATION. MEASUREMENTS MAY 1
&L _-CHANNEL IND, LiGHTS F—————7 vr DEVIATE +10% AT 120V AC LINE VOLTAGE
[ USED ON SOME MODELS | V2 Vi | eLTs 2 WHERE ON-SIGNAL AND OFF -SIGNAL ME ASUREMENTS b
VARY TWO VOLTAGES ARE SHOWN. ON- SIGNAL )
= VOLTAGE APPEARS IN /TAL/CS OVER OF F-SIGNAL +14
[ VHF_TUNER VOLTAGE
v o BT A ST T
VOLTS AGC AT VHF TUNER. id
<4 OFF-SIGNAL VOLTAGES' TAKEN WITH ANTENNA
A AT BT AT ALY SR
VERT. FREQUENCY L
120V AC X X% SCOPE SYNCED AT 1/2 ALL OTHER CONTROLS ARE ADJUSTED FOR NORMAL
60 HORIZ. FREQUENCY OPERATION. «

®INDICATES VARIATION WITH CONTROL SETTING.
# INDICATES PRODUCTION CHANGE

DC CHASSIS MAIN SCHEMATIC DIAGRAM
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GENERAL ELECTRIC Chassis DC, Schematic Diagram, Continued

VIO
TEST TEST X PICTURE TUBE
Foint IIT B4 poinT I i "ot Cra
® VIDEO AMP. TI54 [ ] Jov 2168P4
LIs9 AUDIO TAKEOFE M
e, rocsoronvec | | [N 22
2.5] TO A26
3on ] ﬁm 0 cies TO YOKE (2)
, “ e
254
l =+ W To A 16
To L255
s il Lo
col cise Lt To A7 TO CRT PIN 5
¥
LI5S LIS6 3 AD
390uh § 5 390un 200v 16.5KV ?'?
0.5n R165 ; /
3900 50K N sov| TO GROUND 217 TO YOKE (4)
5w - i 2%
IS0V gries | Srise 23v 9%
4700 30 60V ON 2% To A 12
W — 21" MODELS o Vo 2 7
e L HEATERS @9
*% VERT OUT OF v BRIGHTNESS
_ SYNC BLANKING +140V
l 1735V g:r;Tlg:ENTER oF
250V Y R219
B 22M
_L_ T251 WIRING
cau
+Haov v6A i .
1/3 2329 V6B 470 ‘R22|
R201 VERT. 0SC. R210 o8, R2i7 ? 560K
2% (€204 19K VERT. QUTPUT ! Jon e
R202 R203 ,,C20§ ‘4700 5.40
33K 33k o7 | ca06
v T o0 'LZ)‘A\\ a8y g I
£ 3 204 | 200V [ HORIZ YOKE |
i i 3300 b=y —¢ c21z
c20! LN $500 !
N 2%° “af N 200V | p : :
= | I R208 | v2 CENTERING RINGS || |
-/100v -'I >680K b T2 | g;i? e Sa0" - ON-CFF SR NS ’ {
—-95Vv %7 538?( L2544 L2548 | Q 307 -SvoLumE L*r—v—g——rJ
1KV %czns | e ""“:15 | e
L 170 s 1KV RECT]
XX $po20 R207 <.039 | y % Y|
’ 100K M ooV | CONTRAST «__o- g
45v VERT LN, 4 | RIE7 :D \ WIDTH '(:}--‘
l :‘250'3 ———————— ’_] VERTICAL i \ ,,l‘\
VERT. HOLD R20s . 5 . sl
c2i2 L255
WHITE ” “
v9 R403 ) Vs
| 1K3 E
H.V. RECT.
— R27!
2 ser # 120 . B S A L
HOR.OUTPUT
2 | 1
veB i :
1/2 38HKT iz
— DAMPER ote s ,.,,
b e o
c262 Oph 30!
50&)0 1.7Ta (;2266"’=# r o© D
-40 . -~ O @ m.z..'um
SR261 / L$Oi
2 R262 | (‘Bw\ uoz
Jd_c26l e8oK = C264 \ ‘GC EvEr ‘ Aulgrgzégv
T 2200 IKV Auoid outPuT
CLIPPER [T ' [Fzo7]
Lc2e3 U H
T2 = L 400V BOOST
>+ 140V TUBE AND ADJUSTMENT LOCATIONS
PRODUCTION CHANGES

C265 Changed from 250pf to 280pf on chassis marked EN 64 and above.

C410 800pf, 20%, 500V, added from pin 1 of V8 to ground on chassis marked EN 64 and above.

T251 On chassis marked EN 64 and above, the high voltage compartment ltas been changed to an open type without the
shield that previously enclosed the horizontal output transformer and high voltage rectifier tube. T251 has been
changed from ET77X86 to ET77X95 which has a flame retardent covering. Use only the ET77X95 for replacement
with the open compartment.

H.V. High voltage cup ET60X102 is used on chassis marked EN 64 with the open high voltage compartment.

Cup
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SC CHASSIS

MODELS

M150CWH M156CEB

MI51CAV M156CVY

M151CEB M157CEB

M152CBN

o - o ss B mecet  worcts

N Vo M152CvY M509CBN

HHEA VIDEO I.F sysTEM  MS09CVY
l__—‘:lj S40l T30! 1. Turn volume control and fine tuni unterclockwise,
LI5T, }Ng /(ﬁ‘%‘&, and contrast control nful;:. cloc::/ic:o. :.ct °:hu:::l
12AE10 TRANSFQRMER selector to Channel 11 Short antenna terminals together.

\© v
@ AUD.DET.
e JL301 'AUD.OUT 2. Connect oscilloscope to Test Point III thru 22,000
AUD. - ohms resistor not more than 1.5 inches away from Test

TISO  AGCKEYER
Point III. Connect a variable bias supply (0—~20V) be=

@ L153 T25! tween Test Point II and chassis. Set bias at -3.5V.
| HORIZONTAL 3. Inject signals from a properly terminated AM signal
TRANSFORMER generator or sweep generator, through the I-F INJECTION

NETWORK shown, to the I-F injection point. Thia
point is accessible at the base of the Converter (V2)
on the top deck of the VHF tuner,

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

Lisl 5 O Of|| K%

aresme @ LI54
© O ST I-F

LI152 — NO e

3 T20I v7
2379 VerT. outPUT  (gl'Ta

T TRANSF

E

[ OUT. HOR. OSC, DET.
VERT. 0SC. trated.
CLIPPER L25I
S = e
R
VR2DE e I_' v@grgawl | 41.25MC 7.25MC
R205L) M AG INTERLOCK 1-4% (TRAP)
TUBE AND ADJUSTMENT LOCATIONS
DA n 42.5 yc gg;’/S iﬁg o
0 0——| 4 —0 ) 100
rl!uﬂ' AT |;=‘ l 10 aC 30 /. 15 /. (-] T (-]
:Euu :E 100k 2009 vivm .
S 1 45.0MC 100%
10 CHASSIS -
Bhcerite o .F RESPONSE CURVE ':zo ://: a%‘(
DETECTOR NETWORK ) 44.4 MC :Og'/ MIN.
VIDEO |-F ALIGNMENT CHART ° :
STEP SIGNAL ADJUST REMARKS
FREQUENCY
1 47.25 MC AM Adjust L151 for minimum scope deflec-| Use maximum scope sensitivity and small-
tion. est possible signal .
2 44.4 MC AM Adjust L154, then L153 for maximum.
3 Align T150 for maximum, Position L153 core at end of coil nearer
4 Adjust L135 for maximum deflection of circuit board.
the 45.75 MC marker.
5 Adjust L152 for proper nose shaping.
6 Turn L135 core clockwise to place Symmetry of the nose is important. No por-
45.75 MC marker at 50%. ' tion of the nose should be out of symmetry
38—48 MC sweep genera- by more than 3%.
tor, with scope calibrated Readjust L152 to shape nose around s
7 3 volts peak to peak for 2 44.4MC pivot.
8 inch deflection; markers Readjust T150 for proper placement of
at 41.25, 42.5, 44.4 , 45.0 |42 5MC marker if curve is too narrow. | Repeat Step 7 to shape nose after Steps
45,75 MC 47.25 MC
. . Spread or knife tums of L150if 42.5MC| 8 and 9.
marker is above 30% on curve.
4.5 MC TRAP ALIGNMENT AUDIO ALIGNMENT WITH ON-THE-AIR SIGNALS
1. Connect a -10V bias to Test Point II, with the positive 1. Tune in a strong local signal and set receiver volume to
bias lead g ded to chassis a low audible level.
2. .0Suf capacitor between Pin Sof VSA and chassis. 2. Adjust L302 for maximum undistorted, buzz-free audio
3. Tum trast trol to i , vol to mini output. Start with the core at the outermost position away
4. Connect the DETECTOR NETWORK shown to Test from the printed board and tune for the second ""peak’’

Point IV and feed its output to an AC VTVM. encountered on the way into the coil form.

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

5 er:{l; 4.5 MC AM signal through a capacitor at Test test point with the positive lead to the chassis. Adjust
’ bias until audio signal distorts on peaks slightly, then
6. Adjust the L157takeoff core for minimum reading on Test adjust core of L30] to curb distortion. Repeat this pro-
Point IV. Two core positions may give an apparent cedure several times at increased bias levels until maxi-
minimum indication, the correct one is nearer the top mum clarity of audio is obtained.
end of the coil form. 4. Adjust audio takeoff core, L157, repeating the bias ad-
NOTE: Retouching of the trap adjustment may be necessary vances in step 3, to achieve the optimum setting for
after alignment of the audio takeoff. noise-free performance at low signal levels.
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GENERAL ELECTRIC Chassis SC, Schematic Diagram
v3A vse ~__________
_______ 71 wz2usan T150 72 11san :_ L160 B
IST I-F -~ ZNDEF a0 iLis3  Lise YIS 2iome |

kY1
1

ETB6X245 15K 2w
ET86X236 12K 2W

TEST o1
poinT 1L
» + 140V
5
K R158
820K
RiS4
60K )
___________ RITI
7 :Jt%‘gg 470K

|
|
uneanT  RSLATOK e ryner |
IiNpUT ANT INPUT |
|

|

|

[
I\
7 I ci69
! R52,470K 63
|
L __Ss2.8000400v __ _ | Q172 V6A
USED ON og 173 2329
SOME MODELS SYNC CLIPPER
HHX +110V
vac V5A R307 > 8oosT 300v II;/:SRH
TEST V58
1/3 14BRII 1/2 I2AEI0 470K $ X
AUD I-F AMP AUD. DET § POINT 1/2 12AE10 " AGC KEYER
AUD. OUTPUT N

135V 7

o
‘3 K‘EU&!g +140Vv I VOLTAGE MEASUREMENTS MADE WITH A {
e VTVM WITH RESPECT TO CHASSIS, S0V
# RECEIVER SET FOR NORMAL OPERATION. L
R403 MEASUREMENTS MAY VARY *10%
160,5W R AT 120VAC LINE VOLTAGE.
A » +130V 2. wHERE ON-SIGNAL AND OFF-SIGNAL
i SRR M i e
#USe 130 ewms l 150V TAGE. _OFF-SIGNAI TAGES TAKEN
s WITH ANTENNA DISCONNECTED AN
Ae ny ~ ANTENNA TERMINALS SHORTED TOGETHER.
FEPAEmET ON-SIGNAL_VOLTAGES AND WAVE SHAPES
2v TAKEN. WITH NOISE FREE SIGNAL PRODUCING c170
4 b -2.5 TO -3.5V AGC AT VHF TUNER. =%06
+140
T /404 VTA
+150V ' 0,5 — 172 8LT8
—» + 10V c25i _L.  HOR.PHASE DET.
g e e lase
= = uf e L] »
RECT [ [i75v 11505 l 150V n2s3
- 22K
Y
. -4y
SLO BLOW )
ve vs ve V7 VIO va v3 R25!
b 2329 124EI0 336v7  eLTe CRT 14BRII  11BQN 3M cesz L
WK
35v T g
€403 C404 14" 30V
800 800 542 500v el
S40! =
R252
M
——————— %% SCOPE SYNCED AT 1/2
- VERTICAL FREQUENCY

UNLESS OTHERWISE NOTED AHKX SCOPE SYNCED AT 1/2

éoov K=1000 M=1,000,000 —'—“* HORIZONTAL FREQUENCY
cAPACITORS ug:s: Tmm leuut pt L e Tunen \J\J\ sov © INDICATES VARIATION WITH
F CONTROL SETTING
RESISTORS ARE 1/2 WATT 4
WIRE COLOR CODE # INDICATES PROCUCTION CHANGE
(USED IN MOST INSTANCES)
BROWN _____FILAMENT
RED 8+ BOOST
120V whiTe-— A6c
o~ SC MAIN CHASSIS SCHEMATIC DIAGRAM
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GENERAL ELECTRIC Chassis SC, Schematic Diagram, Continued

viIO
TEST 111 v4A 12CDP4 / 16CAP4
POINT 173 14BRI 12BMP4 / 16CFP4
LIS VIDEO AMP 90V XXX g 1 PICTURE
44 MC POINT B
RS b T
T0 C301 Lis8 H
XN ON vac o N 2 ] |
g # -
'| 2.5v Li59 $RI6S 56 |7
g A | c.:” 230 22K o ' \
RI6! 200v Rise.
4700 |
RI64
- PR c2 !:(rnst RI6E = =
‘3’;}‘ CONTRAST 150K j?_t
75V
+140V ¢— v
1 U
200k =
BRIGHTNESS
c168
5000 Risd
it
vé6B vVé6C u VERT.OUT OF SYNC,
1/3 2329 173 2329 BLANKING BAR IN
VERT.0SC. VERTOUT CENTER OF RASTER
c208 c207 250V) v +140V
R207
3900 68K 4?(ov e
R212 DEFLECTION YOKE
oK Teor | | L2otA L0 ':
s | ORG YEL| |
- |
R
e it T .
._‘-—‘j "I ]| L2538 3 L2saa |
" —
3 il | e |
| |Reo |
€209 R214 | 5g |
aro ™ 1 |
L\
\ | |
VERT R 1 ca08 1) I I
SIZE =027
o 200V 3V
4 WHITE
b V9
18C2
V78 VBA HV. RECT.
V2 BLT8 172 336Y7
+140V HORIZ. OSC. HOR OUTPUT T281 46,9 :;::‘Nv
258 "
58 | rero BRIGHTNESS
1.6n
WIRE
i’ RESISTANCE
[
ves == —————n
6 172 336Y7 : |
o DAMPER g c |
A n 1000 uut
330,360 TRy
3 BOOST | 1 ne. oa
350V L___F"__ )
c26!
.039
Ilooov I-F INJECTION NETWORK
» +130V
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GENERAL ELECTRIC Chassis SC, Servicing Information, Continued

CIRCUIT BOARD VIEWED FROM COMPONENT SIDE

RESISTORS CAPACITORS XFMRS
R152—-B4 R257—M13 Cl151-C9 C258~N13 T150—-C7 TRIANGLE (A—O) NUMBERS
R154—-C4 R258—-M12 C152-B9 C261-03 T201—-H12 INDICATE WIRE CONNECTIONS
R155—B7 R259—M13 C153—-C4 C262-Ql1l T251-Q8
R156—D9 R260—M10 C154—A9 C263-010 |T301-03 Al. ORANGE LEAD TO TUNER B+ SUPPLY (+140V)
R157-B6 R264—P14 C155-C5 C301-G3 A2. WHITE LEAD TO TUNER AGC
R158-C4 R301-G5 C156—C8 C302—-H5 A3. SHIELDED LEAD FROM TUNER I-F OUTPUT
R159—E7 R303—H4 C157-~D7 C303—H4 A4. SHIELD GROUND
R160-F7 R304—K5 C159-D3 C304-IS A5. BLACK LEAD FROM TUNER GROUND
R161-D6 R305—-M4 C160-G7 C305-K5 A6. BROWN LEAD TO PIN 4 OF PICTURE TUBE
R162-G6 R306—N6 Cl61-18 C306—MS5 A7. BROWN LEAD TO TUNER FILAMENT SUPPLY
R163-E2 R307—-N4 Cl62-17 C307—-N4 A8. YELLOWLEAD TO PIN 20F PICTURE TUBE
R165—-G2 R310-M2 C163—H7 C308—NS A9. GREEN LEAD TO PIN 6 OF PICTURE TUBE
R166—F2 R401-19 C164-G6 C309-06 A10. YELLOWLEAD TO TERMINAL 2 OF YOKE
R169-C2 R404-Bl4 C165—-G3 C310-J3 All. BLACK LEAD TO PIN 7 OF PICTURE TUBE
R170-Bl12 COILS C166—H3 C401-K6 A12. BROWN LEAD TO S401 ON R309
R171-A11 L150—-B9 C167—E2 C402-L.9 A13. BROWN LEAD FROM $S401 ON R309
R172-E3 L151-B9 Cl68—C2 C403-B14 Al14, ORANGE & BLACK LEAD TO R403 & R402
R174-G3 L152—-C9 C169—-Bl11 C404—K2 A15. ORANGE LEAD TO TERMINAL 4 OF YOKE
R201-Al4 L153—-G8 C170—-N8 C405-J4 A16. ORANGE LEAD TO R402
R204-C13 L154—H8 Cl172—H6 C406—-P14 Al7. BROWN LEAD TO PIN 3 OF PICTURE TUBE
R207—~F12 L155—F6 C203—-B12 C407-D6 A18. ORANGE & WHITE LEAD TO R403
R208-F13 L157—H3, C204-D13 C408—G9 A19. RED LEAD TO TERMINAL 1 OF YOKE
R210-G12 L158-D2 C205~F12 C409-D10 A20. TO SPEAKER
R211-D14 L159—G2 C206—E13 C410-114 A21. TO SPEAKER .
R212-E11 L160-17 C207-F11 - A22. WHITE LEAD TO TERMINAL 5 OF YOKE
R213-Bl2 L251-M14 C208-B10 POTS
R214-F13 L.252-011 C209-E13 R164—El
R215—G13 L301-14 C251-L11 R167—-G1 ] ROMAN (@ YIII) NUMBERS
R251-M10 L302—-N6 C252—N9 R205—E14 i
R252—-M11 C253-K10 R206—D14 INDICATE TEST POINTS
R253-K10 C254-K14 R209~F14
R254~K10 C255—-K14 R309-I1
R255-K11 C256-J11
R256-L13 C257—N12
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GENERAL @3 ELECTRIC

Chassis TC and T-1
Models TR810CTN, TR811TTN-1, TR812CVY, TR814CEB, TR853CEB, TR853CVY

DISASSEMBLY PROCEDURE

CABINET BACK:

1.)
2.)

3.)

4.)

Remove all leads from the antenna terminals and un-
plug the power cord from the receiver.

Place the receiver face down on a clean, soft pad or
cloth.

Remove the five Phillips head screws from the back
of the receiver —— two at the top, one in the center,
and two at the bottom.

Lift the cabinet back away from the front far enough
to reach the 300 ohm UHF antenna lead which con-
nects to the UHF input terminals inside the cabinet
back. Unplug the UHF lead and remove the back.

CHASSIS REMOVAL:

1.)

2.)

4.)

5.)

6.)

Remove the cabinet back and proceed as follows:

Remove the control knobs from the front of the re-
ceiver.

CAUTION: Use extreme care when performing steps
two and three. The pins on the picture tube and the
neck of the tube are very fragile.

Remove the socket and high voltage anode lead from
the picture tube.

Slide the corrector Magnet (not used on all receivers)
and yoke retaining clamp off the neck of the picture
tube, (squeeze the tabs on the yoke clamp together
to loosen the clamp for removal) and remove the yoke.
Remove the clip contact (attached to the disc capa-
citor) from the heat sink on the left side of the chas=-
sis.

Release the retaining clip from the slot in the circuit
board (located at midpoint on the right side).
CAUTION: Use care not to break the board retaining
clip, as it is an integral molded part of the cabinet
front. Slide the board back away from the cabinet
front.

Remove the speaker leads from the speaker terminals
and slide the board out of the slots in the cabinet
front.

When reassembling the receiver use care not to crack
the circuit board while inserting it into the cabinet
slots. Check to be sure the control shafts align with
the holes in the front of the cabinet. Do not force the
board into the cabinet or damage may result to circuit
components.

HEAT SINK

T04-12

TOu-6

T0.-1

T0 a7

DEFLECTION YOKE WIRING

ORANGE T0 4-10

RED TO -8
YELLOW 70 +-5

BLACK TO +-9 GREEN TO a4

PICTURE TUBE SOCKET WIRING

SWITCH USED
ONLY ON BATTERY

RO

OO H

H

ve
. RECT.
a9 HV. RECT.—¢

T100 BALUN

VHF ANTENNA
INPUT TRANSFORMER

REAR VIEW ADJUSTMENT LOCATION

POWER INPUT

| @@

J E VERT. T252
2 aap Ui
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GENERAL ELECTRIC Chassis TC, Adjustment Information, Continued

ELECTRICAL ADJUSTMENTS

HEIGHT AND VERTICAL LINEARITY: Properly tune the
receiver to one of the local television channels. To obtain
the best linearity, use a test pattern if one is available.

Adjust R211 and R214 (located at the rear of the re-
ceiver) simultaneously for proper vertical size and line-
arity. The picture should over—fill the screen 1/8'! at top
and bottom.

HORIZONTAL HOLD: Adjust the horizontal hold con-
trol L.252 (located at the rear of the receiver) to the point
at which the picture remains stable horizontally.

It is advisable to check the operation of the +12 volt
power supply before attempting any other electrical adjust-
ments. Malfunction in the power supply can cause faulty
operation of the other circuits in the TC Chassis.

REGULATED POWER SUPPLY: Connect the receiver
to an AC power source through a variable:transformer and
adjust for 120 volts AC input to the receiver.

1. On AC-DC models, set the function switch at the rear
of the receiver to the AC position.

2. Connect a DC volt meter (0—15 V with 1% accuracy)
between Q20 collector and ground.

3. Adjust the regulator potentiometer R405 until the col-
lector voltage of Q20 is exactly +12 volts.

4. Vary the AC line voltage from 112 to 128 volts. The
+12 volts at the collector of Q20 should remain con-
stant. This check assures proper operation of the
regulated power supply.

CHARGER MODELS: For models which contain the built-in
charger circuit, the regulated power supply should be ad-
justed in the following manner.

1. Connect the receiver to an AC power source through a
variable transformer and adjust for 120 volts AC input
to the receiver.

2. Set the function switch at the rear of the receiver to
the AC position.

3. Connect a DC volt meter (0—20V with 1% accuracy at
12 volts) between the emitter of Q20 and ground.

4. Adjust the regulator potentiometer R405 until the
emitter voltage of Q20 is exactly +12 volts.

5. Turn the function switch at the rear of the receiver to the
CHARGE position.

6. Adjust the charge potentiometer R406 until the emitter
voltage of Q20 is exactly +15.2 volts.

NOTE: Be sure to maintain the AC input voltage to the

receiver at 120 volts during these adjustments.

CHARGER CIRCUIT: On AC-DC models which contain
the built—in battery charger the following test may be made
to check for proper charger circuit operation.

1. A special dual power cord is provided for use with
receivers containing a built—in charger circuit. Connect
the AC section of this cord through a variable trans-
former to an AC power source and adjust for 120 volts
input to the receiver.

2. Connect a 10 ohm, 1%, 50 watt load resistor in series
with a 0—2 amp DC Ammeter (1% accuracy at 1.3 amps)
across the output of the DC charger cord. This load
should be attached to a socket receptacle of the type
used for automobile cigarette lighters. The charger
cord is equipped with a special plug end designed to
fit this type of socket. Be sure the plug is inserted all
the way into the socket, in order to provide the proper
socket contact against the tip of the plug.

3. Turn the function switch at the rear of the receiver to
the CHARGE position. .

4. Connect a DC volt meter (0—20V with 1% accuracy at
15V) between the emitter of Q20 and ground.

5. Vary the line voltage from 112 to 128 volts AC. The
ammeter should read a constant 1.26 amps *.06 amps.
The charger output voltage as indicated on the volt-
meter should remain constant at some value within the
range of 14.5 and 15.2 volts DC.

AGC CONTROLS:

FIELD ADJUSTMENT: Tune in the strongest available
signal and adjust IF AGC Control R140 to the point where
the picture overloads. Back off the AGC Control to just
beyond the point where the overload condition disappears.

INSTRUMENT ADJUSTMENT:

Set the Contrast Control fully clockwise.

1. Connect the center and one of the outside terminals of a
100 ohm potentiometer directly across the antenna
terminals of the receiver. (Do not use any extension
leads on the potentiometer.)

2. Set the RF AGC control R133 approximately 1/4 turn
from the maximum clockwise position.

3. Connect an external antenna to the VHF input terminals
and properly tune to the strongest local TV channel
available. Adjust the 100 ohm potentiometer for maxi-
mum signal input to the receiver.

4. Connect an oscilloscope to Test Point IV. Sync the
oscilloscope at vertical rate and observe at least two
vertical sync pulses.

5. Adjust the IF AGC control R140 to produce 65 volts
P—P video as observed on the oscilloscope.

6. Connect the positive lead of a DC VTVM to the col-
lector of Q9 and the negative lead to ground.

7. Adjust the 100 ohm potentiometer on the antenna input
terminals until the collector voltage of Q9 is 8.3 volts.

8. Adjust the RF AGC control R133 until the voltage at the
collector of Q9 just begins to decrease.

9. Remove the 100 ohm potentiometer from the antenna
input terminals and recheck for 65 volts P—P video at
Test Point IV with maximum signal input.

AUDIO ALIGNMENT

Allow the chassis two- minutes and the test equipment
20 minutes to warm up. Prepare the chassis to be aligned
in the following manner.
1. Connect an oscilloscope to Test Point V. °
2. Connect a DC VTVM between Test Point VI and ground.
3. Place a jumper wire from Test Point II to ground.
4., Feed in a 4.5MC FM signal (400 cycle modulated
+ 7.5KC or + 25KC deviation) at Test Point III through
a 100pf capacitor.
NOTE: The DC voltage at Test Point VI should be kept
at 1.0V throughout the alignment procedure by adjust-
ing the input signal strength from the generator.
5. Adjust T104, T300 and T301 for maximum reading on
the VTVM at Test Point VI.
NOTE: The cores should be positioned as follows:

T104 — Away from the circuit board toward the top of
coil form.

T300 — Toward the bottom of the coil form near the cir-
cuit board.

T301 — The cores should be away from each other,
with the bottom (secondary) core near the cir-
cuit board, and the top (primary) core near the
top of the coil form.

6. Remove the 4.5MC FM signal and apply a 4.5MC AM
signal (modulated 600 cycles, 80%) at Test Point III
through a 100pf capacitor.

7. Adjust T30l bottom core for minimum AM output ob-
served on the oscilloscope at Test Point V.

PICTURE TUBE ADJUSTMENTS

FOCUS: The proper focus potential for the tube was chosen
at the time the set was manufactured. The correction
magnet on the neck of the picture tube may be adjusted to
provide best overall focus. This magnet is not used with
all picture tubes. If the picture tube is replaced it may or
may not be necessary to use a corrector magnet on the new
tube.

PICTURE TILT: Loosen the yoke clamp by squeezing the
tabs on the clamp together and rotate the yoke to correct
for tilt.

PICTURE CENTERING: Rotate the two centering rings
located at the rear of the yoke assembly until the picture
is properly centered.
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GENERAL ELECTRIC Chassis TC, Alignment Information, Continued

VIDEO IF SYSTEM

Allow the receiver two minutes and the test equipment
at least 20 minutes to warm up before performing the follow-
ing alignment procedure.

CAUTION: The cores in the IF coils are brittle. Do not use
a metal driver when adjusting these cores

AM PRE-PEAKING FREQUENCIES

in. at 47.25 MC
in. at 41.25 MC
. at 45.00 MC
. at 44.15 MC
. at 44.15 MC
. at 44.15 MC
. at 44.00 MC

1. Set channel selector to the thirteenth position. (UHF)
Set.the volume control to a fully counterclock wise
position and contrast control to a fully clockwise
position.

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

3. Connect an oscilloscope through a 10K resistor to Test
Point III. Connect the positive terminal of a 4.5 volt
bias supply to the IF AGC Test Point II and the nega-
tive terminal to chassis ground. Use a battery with the
appropriate potentiometer across it as an adjustable,
low impedance bias voltage source.

4. Inject signals from a properly terminated AM. signal
generator or from a 40—-50 MC. sweep generator through
the network shown to the UHF IF input point on the
VHF tuner terminal strip.

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

(5) SIDE
VIEW

TERMINAL
VIEW

trated. [ H ‘T P »
44ISMC ) ; i ! 1 ! znpjttgn/u&
115% Nom  NOSEZ” 77V 45 o ool iy
NOSE 130% MAX QPOQ“MC . Ecommsw BRIGHTME 35
105% MIN ’s'_fﬁ:
425MC
45.75MC
50% £15% 60% 6% |
i |
/\% 4725 MC : W ﬁm v
v S 7 .
p ) ‘ @ lm v2‘>2{
I-F RESPONSE CURVE G : e e
Q‘@QLJQW 1
S iy i )
INPUT 82 2apt OUTRUT
1B

I:sx _I_

NOTE: Coil L1 is ordered from

o [~ NUTE SWITCH USED ONLY
your General Electric O BAT1ERY (PERAB £ MUDELS
INPL

distributor. Catalog num-
ber is ET36X733.

TOP VIEW
I-F INJECTION NETWORK MAJOR COMPONENT AND ADJUSTMENT LOCATION
VIDEO IF ALIGNMENT CHART
STEP SIGNAL FREQUENCY ADJUST REMARKS
1. 47.25 MC AM Adjust 1.104 for minimum scope Use maximum scope sensitivity and
deflection smallest possible signal for the
47.25 MC AM adjustments
2. 41.25 MC AM Adjust 102 for minimum scope Use maximum scope sensitivity and.
deflection smallest possible signal for the
41.25 MC AM adjustments (core
should be toward outside of the
coil)
3. Adjust L 56 ( VHF tuner ) for Use sufficient signal strength to
maximum output at 45.0 MC give a 2 inch scope deflection at
Test Point III
40—-50 MCsweep Generator with
4. scope calibrated 1.5 volts p-p for Tune T101 and T102 for maximum T101 and T102 cores should be
a 2 inch deflection; Markers at scope deflection at 44.15 MC positioned away from the board
41.25, 42.5, 44.15, 45.00 and marker
S. 45.75 MC Adjust T103 top and bottom for T103 top core should be positioned
maximum scope deflection at 44.15 away from the board, bottom core
MC marker will be near the board
6. Adjust L103 for a compromise be- 1.103 should rock the nose around a
tween 45.0 MC and a round nose pivot at 44 MC
NOTE: Symmetry of the nose is very important, no position of the nose should be asymmetrical or tilted more than 5%.
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GENERAL ELECTRIC Chassis TC, Schematic Diagram, Continued
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GENERAL ELECTRIC Chassis TC, Waveforms and Diagrams,

Circled numbers @, @, etc., indicate points to observe waveforms shown

on the schematic diagram,

Continued
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Magnavox

T910 SERIES TELEVISION CHASSIS

The T910 Series Television Chassis are series-
filament chassis containing a single circuit board
assembly. The majority of the circuit is contained on
thisoneboard. As an aid to circuit tracing both sides
of this board are '"road-mapped" with component
identification numbers corresponding to the referenced
component on the schematic diagram. These chassis
use the bonded face-plate picture tubes, type 19FLP4,
19FTP4 or 1TELP4.

These chassisare identified by a production code
sticker located on the chassis. The first three
digits (910) identify the basic chassis series,
The next two digits (01) identify the version with-
inthe series and the last two letters are used to
identify any major production changes which
might be made during the production of the
chassis,(AA)being the original production code.

ADJUSTMENTS

Centering--To center the raster properly, adjust the
two centering rings on the rear of the deflection yoke.
They should be rotated about the neck of the tube until
proper centering is obtained.

Focusing--These chassis employ electrostatic focus
picture tube. The focus is accomplished by varying
the voltage applied to the Focus Anode (pin 4) of the
picture tube. A variable control located on the
circuitboardisusedto select the best focus potential,

Vertical Linearity and Height--Adjust these controls
until the picture slightly overfills the mask with the
linearity uniform from top to bottom. Adjustment of
either of these controls may necessitate adjustment of
the vertical hold.

Horizontal Oscillator--The horizontal oscillator coil
is also used as the horizontal hold control. Adjust
this coil until the picture falls into sync.

VHF Oscillator--The VHF tuner is designed so rotating
the Fine Tuning Control, or Fine Tuning Shaft, rotates

the slug in the oscillator coil. All channels should be
checkedandthe Fine Tuning Control set to provide the
clearest picture and sound on all channels.

LDR Range Adjust--The procedure outlined assumes
that the adjustment must be made under normal lighting
conditions where it is not possible to darken the
room,

Asaprelimary step, set the LDR Range Control to its
maximum clockwise position, Adjust the brightness
and contrast controls for a normal picture in semi-
darkness. If the room lighting cannot be subdued, a
semi-darkness condition, insofar as the amount of
light striking the LDR, can be simulated by placing
your hand over the window of the LDR. Check the
contrast to brightness ratio by slowly moving your
handaway from the window. If the picture appearstoo
bright under normal lighting conditions, rotate the
LDR Range Control slightly counter-clockwise. Re-
peat this procedure until the contrast to brightness
ratio remains the same throughout the variations in
room lighting.

% COMPONENTS MOUNTED ON COPPER SIDE OF BOARD

CIRCUIT<BOARD LAYOUT
(VIEWED FROM COPPER SIDE)
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MAGNAVOX T910 Series Servicing Information, Continued

CHASSIS LAYOUT
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MAGNAVOX T910 Series Schematic Diagram, Continued
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MAGNAVOX T910 Series Alignment Information, Continued

ALIGNMENT

1. Use an isolation transformer when aligning and allow approximately 20 minutes warm-up time. Remove the
18GB5 plate cap.

2. Using a low-impedance bias supply, apply a -2.0 volts toBB and a -3. 0 volts to EE on the Video IF  Printed
Board.

3. Connect an oscilloscope through a 10K isolation resistor to Pin 7 of V4.

CONNECT SWEEP MARKER ADJUST
AND MARKER FREQUENCIES
GENERATOR
TP- 5 42,5 MC Adjust 1,5  top and bottom, to obtain symmetrical
45, 15MC curve with markers at equal amplitude. (See Fig. 1)
TP-4 41, 25MC Adjust 1.3 (Top Slug) until marker falls in center of
trap suckout.
TP-4 42. 5MC Adjust 1.4 until 45.75 marker is at 50% response and
45, OMC L3 (Bottom Slug) until 42. 5SMC marker is at 50%
45, T5MC response. Repeatthese adjustments(See Fig. 2).
Tuner Converter 42. 5MC Adjust Tuner Converter Plate Coil for maximum gain
Grid . 45, 75MC between markers,
Tuner Converter 47. 25MC Reduce IF Bias to zero and adjust L1 until marker
Grid falls in center of trap suckout. Adjust L2 for maxi-

mum attenuation of 47, 25MC marker.

Tuner Converter 45, 75MC Reset IF Bias to -3. 0 volts and adjust Tuner Converter
Grid 42, 5MC Plate Coil and C4 for symmetrical curve. (See Fig. 3)

47.25 41.25

Figure 1 Figure 2 Figure 3

SOUND ALIGNMENT

1. Turn quadrature coil L14 to minimum inductance (core out).

2. Tune receiver to a strong local station (preferably a tone signal or music). Adjust quadrature coil L14 just
past the point of maximum sound with minimum distortion.

3. Reduce signal input by removing antenna or placing an adjustable pad across the antenna terminals so that
with Volume control set at near maximum, sound is at a low level. Tune the Fine Tuning control through
undistorted sound. Set Fine Tuning control to the verge of distortion.

4. Adjust bottom core (grid tuning) of detector drive transformer 1,13 top core of L13 (plate tuning) and sound
take-off coil L12 for minimum distortion.

5.  Readjust Fine Tuning control as necessary during adjustment of L12 and i.13 to maintain conditions as in-
dicated in step 3 above.

56




MODELS

GHJ-4097A {"
GHJ-4147A s
GHJ-4157A S
GHJ-4017A .
GHJ-4447A :
GHJ-445TA

B+ 130V
TO JUNCTION

OF RI60, RII, C20C

UHF DIAL

—— UHF FINE TUNING

|—— VHF SELECTOR

VHF FINE TUNING

22\ ./. /’—VERTICAL HOLD
BRIGHTNESS

|~ ON-OFF ,VOLUME

//f;

~———CONTRAST

Printed Board, Bottom View

- CI56

—e
NOTE: WIRING DIAGRAM AS VIEWED FROM CIRCUIT SIDE

CENTERING ADJUSTMENT

If the picture is not centered in the picture opening, it
may be centered by removing the cabinet back and ad-
justing the centering device on the neck of the tube, at
the rear of the deflection yoke. Turn the whole device to
the right or left. To increase the amount of picture shift,
move the two tabs, which project from the device, farther
apart. If the picture is tilted at an angle, it may be
straightened by loosening the deflection yoke locking
clamp and rotating the deflection yoke.

WIDTH ADJUSTMENT

The width may be varied by means of a thin plastic
sleeve located between the yoke and the picture tube
neck. Adjust sleeve in or out of the yoke for a picture
slightly larger than necessary to fill the screen.

Caution: When re-inserting the sleeve, always make cer-
tain that the metallic tab is in contact with the picture
tube neck.

iy
"
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MONTGOMERY WARD Models GHJ-4017A, etc., Schematic Diagram

HORIZONTAL HOLD ADJUSTMENT

If the picture falls out of horizontal sync, the horizontal
frequency can be reset by rotating the horizontal hold
control located at the rear of the receiver.

HORIZONTAL OSCILLATOR COIL ADJUSTMENT
(FIELD)

Should the horizontal hold control fail to bring the picture
into sync near the center of its range, center this control
and adjust the horizontal frequency coil. This coil is
mounted on the printed board and requires a hex head
alignment tool for adjustment.

HORIZONTAL FREQUENCY AND OSCILLATOR COIL

ADJUSTMENT (SHOP)
1.

Turn receiver on and allow adequate warm up at 117

V.A.C. line.

2. Tune in station and set controls for normal operation.

3. Remove SR-20 horizontal AFC selenium diode from
socket.

4. Apply direct short across L-202 horizontal oscillator
coil.

5. Set R-123 horizontal hold control to mid-range.

6. Adjust R-111 horizontal frequency adjust until pic-
ture is nearest to lock-in setting. At this point, the
picture will tend to slide slowly horizontally in an
upright position.

7. Remove short across L-202 coil and adjust the slug
of coil L-202 until the condition described in step 6
is again obtained.

8. Replace SR-20 diode in socket.

9. Check R-123 horizontal hold control for pull-in on

‘l (FROM TUNER) |

VT7A L302 VT8
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MONTGOMERY WARD Models GHJ-4017A, etc., Schematic Diagram, Continued
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MONTGOMERY WARD Models GHJ-4017A, Etc., Alignment Information

SOUND ALIGNMENT USING FM SWEEP GENERATOR
AND OSCILLOSCOPE

1.

Connect FM sweep generator set at 4.5 Mc center
frequency .+7.5 Kc deviation to point TP-1 shown on
schematic.

Connect oscilloscope across voice coil of speaker.

Connect VTVM to point TP-3. Set meter to read at
least — 5 V.D.C.

. Adjust generator for a high level output approximate-

ly 200 millivolts or greater and set volume control
of receiver for an audible level.

Adjust L-206A quadrature coil for maximum output
on the oscilloscope. Note - during this adjustment,
two peaks may occur. It is important to select the
peak which gives the maximum voltage. This will
normally measure approximately —2.5 V.D.C.

Reduce the 4.5 Mc signal from 200 millivolts to a
point where the output signal on the oscilloscope
starts to break up.

Adjust L-203 (bottom) sound take-off coil and L-302
(top & bottom) interstage coil for cleanest maximum
output on the oscilloscope.

Further reduce 4.5 Mc signal wntil the audio output
signal breaks up again and reset L-203 and L-302
(top & bottom) for cleanest maximum output. Final
adjustment of these two coils should be made at that
minimum signal level at which undistorted audio out-
put signal is just obtainable.

ALTERNATE SOUND ALIGNMENT USING TELEVISION
STATION SIGNAL AND OUTPUT METER

1.
2,

Tune in strong air signal.

Connect output meter across voice coil of speaker.
VTVM to point TP-3 shown on schematic.

. Adjust L-206A quadrature coil for maximum audio

output. Note - during this adjustment, two peaks may
occur. It is important to select the peak which gives
the maximum voltage. This will normally measure
approximately —2.5 V.D.C.

Reduce the air signal by disconnecting antenna and/
or detuning fine tuning control. until audio distortion
occurs.

. Adjust L-203 (bottom slug) sound take-off coil and

L-302 (top & bottom) interstage coil for maximum un-
distorted audio output.

Further reduce the air signal level and reset L-203
and L-302 (top & bottom) for maximum undistorted
audio output. Final adjustment of these two coils
should be made at that minimum air signal level at
which undistorted audio output is just obtainable.

7. It may be advisable in some cases to repeat above

steps to make certain that the alignment is accurate.

4.5 M.C. SOUND TRAP ADJUSTMENT

1.

2.
3.

Connect a signal generator (4.5 Mc, unmodulated) to
point TP-1 shown on schematic. Ground side to
chassis.

Connect VTVM RF probe to point TP-2.
Adjust L-203 coil (top slug) for minimum reading.

Note: A diode detector shown in Fig. 4 may be used
with the VTVM in place of a commercial RF probe if
desired.

ADJUST L-207 (BOTTOM SLU!
LF. INPUT COIL AND L-208

o TEST 1000 MMF 100 x
POINT ._' wo:cv'r?u“
IN3e
OR EoQUAL
T0 Cnassis COMMON

Figure 4 — Diode Detector Detail

47.25MC.

45.75MC

ADJUST L-8 TUNER MIXER ?OIL
AND 208 (BOTTOM SLUG

I.F. INTERSTAGE COIL TO

HIGH SIDE OF CURVE

?P SLUG)

\.F. INTERSTAGE COIL TO REMOVE
VALLEY AND TILY :

Figure 5 — Video I.F. Phased Pattern

VIDEO I.F. ALIGNMENT

1.

. Set

Tune receiver to channel 12 or 13, whichever is not
assigned.

the contrast control to maximum clockwise
position.

Connect the negative side of a 3.0 volt bias supply
to point TP-4; connect positive side to chassis.

. Connect synchronized sweep voltage from sweep

generator to horizontal input of oscilloscope for
horizontal deflection.
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MOTOROLA

FOCUSING ADJUSTMENT

To provide for differences in the

CHASSIS TS-461

MODEL CHART

picture tube gun structure, a focus
adjustment is provided by three (3)
lugs located on the chassis, They

provide a ground potential point, a
B+ voltage point and a bootstrap
voltage point, Connect the blue lead
from the picture tube socket to the
lug which provides the bestover-all
focus, center to edge of screen,

FINE TUNING ADJUSTMENT

The low and high band of the VHF
tuner may be adjusted externally
from the front of the receiver (see
detail), The low band adjustment is

MODEL CHASSIS
BP72BN 12TS-461
BP73BE, C12TS-461
BJ, BL, BN
BP30I1CN | D12Ts-461
BP302CA, | E12TS-461
CE, CL,
CN

made with the channel #6 oscillator
adjustment screw located to the right
of the tuning shaft (see detail), The
high band adjustment is made with
the channel #13 oscillator adjust-
ment screw located to the left of the
tuning shaft,

Individual oscillator adjustments
are provided and are available with
the tuner removed from the tuner
mounting bracket, If individual os-

OSCILLATOR ADJUSTMENT

CHASSIS MTG CRTMTG MAGNETIC R618 R515 HV ANT BALUN CHASSIS
SCREWS

SCREW (4) CENTERING

RECT

CHASSIS
MTG
SCREW

colL

cillator adjustmentis necessary, the
highest available channel should be
adjusted first and the remaining
available channels should be ad-
justed in descending order,

MONOPOLE

MTG-SCREW K/ ANT

: \a
\

T501

MAX
MIN

WIDTH
ADJ TAP

RA00
802 T601
1% = EARPHONE JACK
> PR (NOT IN ALL MODELS)
|
AC BLUE GND[C][B]B++ [A]BOOT VOLTAGE TAP
HORIZ INTER- VERT VERT VERT FOCUS
HOLD LOCK R801 HOLD LIN SIZE ADJLEAD FOCUS TAPS

RECEIVER PARTS LOCATION - REAR VIEW
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MOTOROLA Chassis TS-461 Servicing Information,

CHASSIS REMOVAL

Seven (7) screws secure the chassis
to the cabinet, They are located as
follows: Three (3) on the tuner
mounting bracket, one (1) at the
upper right hand corner and three
(3) on the bottom of the cabinet,

PICTURE TUBE REPLACEMENT

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

To remove picture tube, remove
chassis as previously described,
then remove corner screws securing
picture tube to cabinet,

CIRCUIT TRACING

The top (component side) of the
chassis board contains a complete
legend of the chassis circuit that
appears on the bottom and identifi-
cation of all components by refer-
ence numbers that are related to
the reference numbers on the sche-
matic diagram, The circuit may be
traced from the top of the chassis
board and all components can be
identified eliminating the need of
making any reference to the bottom
of the chassis board,

The circuit side (bottom) of the
chassis board also contains a com-

SWITCH

6KZ8

FUSE RES
5N 10W

plete legend which includes compo-
nent reference numbers, tube ident-
ification, coil terminals and the
wiring (jumper wires) is traced in
to provide easy circuittracing of the
wiring that appears on the top side
of the chassis board,

The tubes are identified by their
function as well as the reference
number, The first 2 pins are ident-
ified by number (i.e,, 1, 2) and the
tube elements are identified attheir
respective pins (i,e., K - Cathode,
P - Plate, etc,).

The tracing indicates where the
wiring (jumper wires) on the top of
the chassis board is connected,

Breaks appear in the wire tracing to
facilitate the identification of com-
ponents location, Each wire trace
begins and ends with an arrow to
indicate where it begins and ends,

To further facilitate circuit tracing
of the etched chassis board, a photo-
graph of the chassis board with the
pertinent test points identified and
related to the schematic diagram is
included in this manual,

The test points on the schematic
diagram are identified descriptively
and/or by number and are blocked
in or circled for easyidentification,
These test points are also shown on
the chassis board photographs and
serve to pinpoint the physical loca-
tion of the electrical junctionor test
point of interest, The descriptive
test points such as "AGC, B+, RF
AGC, etc,” are included on the
chassis as part of the legend,

- FIL DROP
ON-OFF 150w

-

%V2 MIXER 0SC j

BLK

Continued

All other test points may be easily
located by circuit tracing from a
tube, coil, etc, or any point that is
readily identified,

RES-CAP REPLACEMENT AND REPAIR

Res-Cap Repair

If it is desirable to repair a defective
res-cap component and the replace-
ment unit is not immediately avail-
able, it is possible to repair the
existing unit in the following man-
ner, Merely remove the defective
component from the circuitry by
cutting the appropriate lead(s) and
then substitute conventional capaci-
tors or resistors back into the cir-
cuitry, When this method is used, it
is always desirable to replace the
circuitry in such a manner that the
defective component is removed en-
tirely from the system, In other
words, do not bridge the defective
component with the replacement
unit, This is to avoid any detri-
mental effect that the defective com-
ponent might inject into the system,

Res-Cap Replacement

Provisions are made on the etched
board for repair or replacement of
the entire res-cap assembly with
standard individual components,
The components that make up the
res-cap are identified by their re-
spective reference number on the
top and bottom of the board, Where
space permitted, these reference

numbers are identified as "ALT
MOUNTED QQ;
ON TOP
CHAsSIS [ J HIvoLT
RECT _Gnp
U

BRN

- BOOT
VOLTAGE

QY1 RF aMP
3HAS OR 3HM5
\ 4

K
CONNECT BLUE LEAD FROM PICTURE TUBE TC [A][B]

VHF TUNER

5JK6
UHF V4 2ND IF
TUNER
(TRANSISTOR
INSIDE) 4B/6
GRA
V31sTIF ¢ = QUAD GOIL & V9 VERT

\\ = GROUND oUT

AC INTERLOC|

TUBE COMPLEMENT & LOCATION CHART

VIO
GY /oo

OR[C] WHICHEVER PROVIDES BEST FOCUS
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MOTOROLA Chassis TS-461 Service Information, Continued

R-100", etc, (alternate), In most It is recommended that a solder ex-
cases, the alternate positions are tracing gun be used to aid in com-
located adjacent to their respective ponent removal, Anironwithatem-
res-cap, If the alternate positionis perature controlled heating element
not locally located to the respective would be desirable since it would
res-cap, it can be easily located by reduce the possibility of damaging
circuit tracing, the board due to over-heating,

COMPONENT REMOVAL
The nozzle of the soldering gun is

Removing components from the inserted directly over the component
etched board is facilitated by the lead and when sufficiently heated,
fact that the circuitry (plating) ap- the solder is drawn away leaving the
pears on one side of the board only lead free from the copper plating,
and the component leads are in- This method is particularly suitable
serted straight through the holes in removing multi-terminal compo-
and are not bent or crimped, nents,
MODEL BP302C
E301 R svuciagzs CAP
el ap AGC RES-CAP
— ol 220 4T

0 5

680K
124

1 2 3 4 1 2 3 4 5
RES-CAP DETAILS

MIXER GRID

6\ [ Q ?’P p é 0sC I3
RF RF FIL&SOMA L3 +
+ AG 20 MiX B ouTPUT
B C NOM LINE 20 \id oV

L]
-
+

@ INDICATES CONNECTION FROM

“® \Qg
g NOTES: "
“ @ © @ :': CAPACITORS - UNLESS OTHERWISE SPECIFIED, VALUES FRONT TO REAR SW TERMINALS

INME; ALL OTHERS IN PF INDICATES NO CONNECTION FROM
LSS THAN On€ ©"ERONT TO REAR S TERMINALS

% - A | AGRAM FOR
© m}ﬂsmﬁ CHASSIS SCHEMATICD TUNER WAFERS SHOWN VIEWED FROM FRONT
@ QQQ \® T.P. = TEST POINT DOTTED ROTOR 1S REAR ROTOR
/ é é o CHANNEL SELECTOR SHOWN IN CHANNEL 13 POSITION.
U
8+

B+ OUT TRANS VHF TUNER TT-393Y - SCHEMATIC DIAGRAM (77D67325807)
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VOLTAGE MEASUR!

EMENTS
1.TAKEN FROM POINT INDICATED TO CHASSIS WITH

A VIVM. 20%
2.LINE VOLTAGE MAINTAINED AT 120V AC.

3.TAKEN WITH CONTRAST CONTROL AT MINIMUM AND

ALL OTHER CONTROLS IN NORMAL OPERATING
POSITION

4.VHERE TWO VOLTAGES ARE SHOWN:
VOLTAGE ABOVE BOX-WITH NO SIGNAL INPUT,
TUNER ON CHANNEL WITH LEAST NOISE AND
ANTENNA TERMINALS SHORTED.

VOLTAGE IN BOX-WITH TUNER ON STRONG STATION

AND OUTSIDE ANTENNA.
WAVEFORM MEASUREMENTS

-

WIDE-BAND OSCILLOSCOPE.

2.0SCILLOSCOPE SYNCED NEAR SWEEP RATE INDICATED.
3.TAKEN WITH STRONG SIGNAL, CONTRAST CONTROL AT
MAXIMUM: ALL OTHER CONTROLS IN NORMAL OPER-

ATING POSITION.

« TAKEN FROM POINT INDICATED TO CHASSIS WITH A

UNLESS OTHERVISE SPECIFIKD:

DC, TOLERANCE & CHARACTERISTIC AS NOTED; IF TOLERANCE IS NOT
GIVEN CAPACITORS ARE GMV (GUARANTEED MIN. VALUE) TYPE.
DECIMAL VALUES IN MF ALL OTHERS

CAPACITORS ARE 20% 400V DC.

IN PF. RESISTORS ARE ALL 10% 1/2 WATT UNLESS SPECIFIED.

- T5-461A-00

SCHEMATIC DIAGRAM

CAPACITORS ARE DISC CERAMIC S00V

TUBULAR

VOA
1/2 6LN8/LCF80
4.5MC WP,

T30)
INTERSTAGE

1V

MOTOROLA Chassis TS-461 Schematic Diagram

* INDICATES VOLTAGE VARIES WITH CONTROL SETTINGS.
#*% INDICATES SPECIAL COMPONENTS, SEE REPLACEMENT
PARTS LIST FOR PROPER REPLACEMENT PART NUMBER.
v
TUNER PLATE CIRCUIT VIDEO |I.F. 43%5
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MOTOROLA Chassis TS-461 Alignment Information, Continued

ALIGNMENT PROCEDURE

Pre-Alignment Instructions

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

VIDEO IF & MIXER ALIGNMENT

Pre-Alignment Steps

1. Maintain line voltage at 120 with
variac,

2. Remove the two yellowleads from
yoke to eliminate RF interference
radiation,

3. Disable local oscillator. Ground
oscillator grid of mixer-oscillator
tube with a piece of bare wire tothe
tube shield thru hole provided in
shield.

4, Apply the negative lead of a 6.0
volt bias supply to LLF. AGC buss,
pin #1 of AGC res-cap, E-401, and
positive lead to chassis ground,

5. Connect a 750 ohm, 60 watt volt-
age normalizing resistor from B+
to chassis,

6. Set the contrast control at mini-
mum (extreme counter-clockwise
position).

7. Short across tuner input termin-
als,

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

9. Referto '""Chassis Alignment De-
tail" for component and test point
locations,

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

VIDEO IF & MIXER ALIGNMENT PROCEDURE

SWEEP GENERATOR

STEP AND MARKER INDICATOR ADJUST ADJUST FOR AND/OR REMARKS

1. To grid of 2nd LLF, thru } Scope to grid of |Both cores of | Equalpeaks and marker placement as
.001mf capacitor. Set video amp thru |[2nd LF. shown in curve #1.
sweep to approx 44Mc, 47K ohm resis- |transformer
markers as required, tor, (T-103),

2. To grid (pin #1) of lst Same as Step #1.]1st I, F. Symetrical curve and proper 45.75Mc
LF. amp thru ,001mf transformer marker placement, See curve #2. The
capacitor, Set sweep (T-102). 41.75Mc marker should fall between
to 44Mc, markers as the 10% to 60% of curve as shown,
required,

3. To mixer T. P. Same as Step #1.] 47.25Mc Minimum response at proper trap
thru .001mf capacitor, trap frequency. See curve #3.

Set sweep to 44Mc, (L-100).
markers as required, NOTE: Temporary removal of bias

4. Same as Step #3.

Same as Step #1.

Mixer plate
coil (L-1 on
tuner and lst
LF, grid coil
(L-101).

and an increase of generator output
may be required to see trap clearly.

To obtain curve #4. The mixer coil
affects the low side and the grid coil
affects the high side. Tune coils si-
multaneously for proper tuning and
band-width consistent with maximum
gain, Ifnecessary, the lst ILF, trans-
former can be touched-up to obtain
proper response as shownin curve #4.

SOUND ALIGNMENT (STATION SIGNAL METHOD)

The sound system used in this re-
ceiver consists of anaudio ILF, amp-
lifier stage, a quadrature grid de-
tector and an output stage. Since
this type of sound system is ex-
tremely sensitive, relatively small
input signal voltage will cause grid
current to flow in both the I.F, amp-
lifier and the detector stages., Grid

current through the tuned coils will
load them down making the adjust-
ment extremely broadandalignment
impossible, For this reason, it is
necessary to use a very weak signal
when aligning the driver and the de-
tector input coils. Actually, the
signal should be well down into the
noise level for proper tuning action,

Preliminary Steps
1. Tune in a strong TV station,

2. Adjust all controls for normal
picture and sound,

3. Referto '"Chassis Alignment De-
tail" for coil andtest point locations.
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MOTOROLA Chassis TS-461 Alignment Information, Continued

SOUND ALIGNMENT PROCEDURE

STEP STATION INDICATOR ADJUST ADJUST FOR AND/OR REMARKS
1. Strong signal, | VIVM to point T. P.| L-301 (quad. Maximum deflection (coarse adjustment) of
on quad. coil coil), two possible maximum tuning points, use
L-301. (See sche- that giving largest voltage reading.*

matic diagram.)

2. " Listening test. " Maximum sound with minimum distortion
(fine adjustment).

3. Weak signal. " T-301 (inter- Maximum sound with minimum distortion
stage coil). (maintain hiss level), **

4, " " L-108 (take- Maximum sound with minimum distortion,
off coil).

If sound is not clear at this point, repeat the above procedure as necessary.

*The purpose of the top pre-set core is to enable the adjustable core to make the tuning range required
while reducing the physical length, If the pre-set core should be mis-adjusted by previous service work,
merely re-set near top end of coil and tune for maximum,

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

CURVE 1
STEP 1

MAX
10%

ADJUST BOTH CORES FOR
EQUAL PEAKS & PROPER
PLACEMENT

MARKER & SWEEP
GENERATOR

RF
OUTPU.'[ ( ! ! ’
.001

?
= W

"
? [ o

+ T

STEPS 3 &4

CHASSIS ALIGNMENT DETAIL
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MOTOROLA

CHASSIS TS-597

MODEL BREAKDOWN CHART

VHF UHF
MODEL CHASSIS TUNER TUNER | CRT
16BP76 BN CTS-597 |]CMTT-393Y | KTT-622]16CJP4
16BP77BE, NCTS-597 |CMTT-393Y | KTT-622]16CJP4
BJ,BL &
BN
BP502CA [ €18TS-597|CMTT-393Y|HTT-624|19GFP4
or or
HTT-627|19GEP4
BP503CB, D18TS-597| CMTT-393Y|HTT-624|19GFP4
CC & CW or or or
CPTT-405 |HTT-627]19GEP4
BP50ICE | 18TS-597 | CMTT-393Y | KTT-622 | 19GFP4
or or
KTT-626 | 19GEP4
MODEL 16BP76B

FOCUSING ADJUSTMENT

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

FINE TUNING ADJUSTMENT

The low and high band of the VHF
tuner may be adjusted externally
from the front of the receiver (see

MMXER 0SC

6KZ8 3HAS5 4BZ6

Figure #1). The low band adjust-
ment is made with the channel #6
oscillator adjustment screw located
to the right of the tuning shaft (see
Figure #1), The high band adjust-
ment is made with the channel #13
oscillator adjustment screw located
to the left of the tuning shaft,

Individual oscillator adjustments
are provided and are available with
the tuner removed from the tuner
mounting bracket, If individual os-
cillator adjustmentis necessary, the
highest available channel should be
adjusted first and the remaining

10DX8
VIDEQ AMP
& STue sep

6LN8
00 IF 4.5MC A

X \MP
& VERT 0SC

12110
AUDIO OET

b

MODEL 16BP778B

available channels should be ad-
justed in descending order,

AGC CONTROL

The AGC control is set soastopre-
vent receiver overload on strong
signals, Adjust the control as fol-
lows:

Tune in the strongest channel avail-
able for best picture and sound,
Turn the AGC control clockwise
(when viewed from rear of receiver)
until picture becomes unstable (rolls
or bends, etc,). Then turn control

6LN8
HORIZ 0SC
& AGC AP

VHF TUNER

FIGURE 1. OSCILLATOR ADJUSTMENT

UHF TUNER

'

(
Lo

X MOUNTED
ON H.V. TRANS

10 WY
TRANS

ILTERED
8007

(TRANSISTOR INSIDE)
/
L]
W v /
SZE UM
4BZ6 4BZ6A M4853 10GK6
' 8T NOISE GATE VERT OUTPUT  PROVIDES BEST FOCUS

A i
HORIZ HOLD

CONNECT BLUE LEAD FROM PICTURE
Tuse 10 [A][B] or [Clwmickever 17 JM6

CIRCUIT GUARD

20AQ3
HORIZ DAMPER

AC
INTERLOCK

HORIZ OUTPUT

TUBE LOCATION AND FILAMENT WIRING DETAIL
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MOTOROLA Chassis TS-597 Servicing Information, Continued

counter-clockwise until picture re-
turns to normal, Check all channels;
if any are unstable, continue turning
control counter-clockwise until the
picture is normal on all channels,

HORIZONTAL SIZE CONTROL

To provide for differences in line
voltages, either of the two lugs on
the terminal strip adjacent to the
high voltage transformer may be
selected to provide proper horizon-
tal size, The lead must be connected
to one of the lugs. Remove power
before making adjustment, Refer
to the receiver parts location photo
for terminal strip location,

CIRCUIT GUARD

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

The circuit guard will remain inthe
nclosed circuit" state when the cur-
rent requirements are normal, In
the event of a continuous high cur-
rent overload, the bi-metallic ele-
ments of the unit will become heated
to the extent of '"opening' the con-
tacts and disconnecting the AC
power, After the bi-metallic ele-
ments have cooled, the circuitguard
may be re-set by depressing the
plastic re-set button,

The circuit guard is designed tore-
main '"closed" on the higher-than-

CHASSIS MTG ISOLATION L200 V14 H.V. CHASSIS MTG
SCREWS RES-CAP

VHF ———=
TUNER |

VERT VERT HORIZ CKT
AGC SIZE LIN

FIGURE 2 RECEIVER PARTS LOCATION

normal instantaneous surge cur-
rents encountered during the initial
warme-up. The circuit guard is
unique in the fact that when a short
exists in the associated circuitry,
power is not re-applied when the re-
set button is held depressed,

CHASSIS REMOVAL

Refer to Figures #2, Nine
(9) screws secure the chassis tothe
cabinet, They are located as fol-
lows: five (5) on the tuner mounting
bracket, one (1) at the upper right
hand corner and three (3) along the
bottom of the chassis,

RES-CAP REPLACEMENT AND REPAIR

If it is desirable to replace a de-
fective res-cap and the replacement
unit is not immediately available, it
is possible to repair the existing
unit in the following manner, Merely
remove the defective component
from the circuitry by cutting the
appropriate lead(s) and then sub-
stitute conventional capacitors or
resistors back into the circuitry,
When this method is used, it is al-
ways desirable to replace the cir-
cuitry in such a manner that the de-
fective component is removed en-
tirely from the system, In other
words, do not bridge the defective
component with the replacement
unit, This is to avoid any detri-
mental effect that the defective com-
ponent might inject into the system,

RECTIFIER SCREWS

HOLD BRKR [INTERLOCK

MTG
SCREWS (4)  ALL MODELS)

AC T600 CRT

COMPONENT REMOVAL

Removing components from the
etched board is facilitated by the
fact that the circuitry (plating) ap-
pears on one side of the board only
and the component leads are in-
serted straight throughthe holes and
are not bent or crimped,

It is recommended that a solder ex-
tracting gun be used to aid in com-
ponent removal, Anironwithatem-
perature controlled heating element
would be desirable since it would
reduce the possibility of damaging
the board due to over-heating,

The nozzle of the soldering gun is
inserted directly over the compo-
nent lead and when sufficiently
heated, the solder is drawn away
leaving the lead free fromthe copper
plating,

CIRCUIT TRACING

The top (component side) of the
chassis board contains a complete
legend of the chassis circuit that
appears on the bottom and identifi-
cation of all components by refer-
ence numbers that are related to
the reference numbers on the sche-
matic diagram, The circuit may be
traced from the top of the chassis
board and all components can be
identified eliminating the need of
making any reference to the bottom
of the chassis board,

MONOPOLE

C513
1500

N _csn
512

~HORIZ
SIZE
ADJ
lMIN POS)

EARPHONE
JACK (NOT IN
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MOTOROLA Chassis TS-597 Servicing Information, Continued

E100 E400 E401 E601
IF RES-CAP AGC RES-CAP CLIPPER RES-CAP  INTEGRATOR RES-CAP EQUIV.
51D67701A03 51D66748A02 51D67701A02 51D67701A04
18 n 22M UK
» .18 8§
001
180K | 220K = x R
= 8
\V \
1 2 3 4 2 3 4 5 2 1 2 3

The circuit side (bottom) of the
chassis board also contains a com-
plete legend which includes compo-
nent reference numbers, tube ident-
ification, coil terminals and the
wiring (jumper wires) istracedin
to provide easy circuittracing of the
wiring that appears on the top side
of the chassis board,

The tubes are identified by their
function as well as the reference

RES-CAP DETAILS

number, The first 2 pins are ident-
ified by number (i,e., 1, 2) and fhe
tube elements are identified attheir
respective pins (i.e., K - Cathode,
P - Plate, etc,),

The tracing indicates where the
wiring (jumper wires) on the top of
the chassis board is connected,

Breaks appear in the wire tracing to
facilitate the identification of com-

CHASSIS CODING CHANGES

ponents location, Each wire trace
begins and ends with an arrow to
indicate where it begins and ends,
The test points on the schematic
diagram are identified descriptively
and/or by number and are blocked
in or circled for easy identification,
These test points are also shown on
the chassis board photographs and
serve to pinpoint the physical loca-
tion of the electrical junctionor test

point of interest,

Chassis Chassis
Coding Chassis Coding Changes Coding Chassis Coding Changes
BTS-597A-01| TO PREVENT DAMAGE TO NOISE GATE BTS-597A-05 TO PREVENT RADIATION FROM

Add ceramic disc

at CRT socket,
BTS-597A-02] TO REDUCE

E-200:

E-501.

BTS-597A-03| DESIGN CHANGE, EARPHONE JACK:
Part no, 9P65145A04 replaces part no,

9C67498A03,

1
LAPSE:

BTS-597A-04%

21S129730),

2

3 TUNER CHANGE:

does not change),

*NOTE:

suffix, for

TRANSISTOR DUE TO CRT ARCING:
capacitor ,01 mf,
+100-0%, Z5U, 2KV, partno, 215131733

INVERSE VOLTAGE
ACROSS PHASE DETECTOR AND RE-
TRACE BLANKING DIODES E-501 AND

Add ceramic disc capacitors
18 pf, + 10%, N330, part no, 215129733
across diode E-200 and 150 pf, + 20%,
Z5F, part no, 215129730 across diode

TO REDUCE HORIZONTAL COL-
Change C-520 from 150 pf,
20%, Z5F to 100 pf, 20%, Z5F (part no,
215180C18), Change C-500 from 200 pf,
20%, Z5F to 150 pf, 20%, Z5F (part no,
Change R-508 from 4,7
meg, 10%, 1/2W to 3.3 meg, 10%, 1/2W.

RELIABILITY CHANGE: Noise gate
transistor, Q-100, changed from type
M4852 to M4853 (part no, 485134853),

Tuner part no, and
77D67325A07 replaced by\T7D67325B07

(model number of tuner, CMTT-393Y,

Changes #1 and #2 are in-
cluded in chassis coded A-03 whichare
used in receiver models with a -nQn
16BP76BN-Q,
Change #3 is included in chassis coded

example:

BTS-597A-06

BTS-597A-07

BTS-597A-08

18TS-597A-09,
C18TS-597A-09

D18TS-597A-09

HORIZONTAL OUTPUT CIRCUIT:
Radiation shield added at rear of
flyback transformer,

TO PREVENT REGENERATION IN
VIDEO IF: B+ lead (blue wire
jumper) to 3rd IF stage divided into
two sections and mid-point bypassed
to ground with 1000 pf 20% Z5F
capacitor, C-125, Part Number
215129821,

MECHANICAL CHANGE: Etched
board changed from Part Number
84C68110A02 to 84C68110A03 to ac-
commodate three additional ca-
pacitors on top side of board, Ca-
pacitors C-203, C-520 and C-125
relocated from bottom to top of board,

RELIABILITY CHANGE: B+dropping
resistor R-803 changed from 3.3K,
7 Watt to 3K, 7 Watt, Part Number
175733877 to raise B+ voltage and
increase reliability of neon pilot
lights,

RELIABILITY CHANGE: Added two
spark gaps, Part No, 80C68147A01, to
prevent damage to power rectifiers in
the event of an arc in the high voltage
transformer or CRT, One gap is lo-
cated on the highvoltage transformer
and connected from the negative AGC
pulse winding to ground, The other
gap is located at the B ++focus lead
tap and is connected from B++ to
ground, This change is incorporated
in 18" receivers only,

A-04 used in models witha -"Q" suffix,
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MOTOROLA SCHEMATIC DIAGRAM - TS-597A-00 THRU A-02

NOTES:.

VOLTAGE MEASUREMENTS
1. TAKEN FROM POINT INDICATED TO CHASSIS WITH

AVIVM

CAWN

20%.
. LINE VOLTAGE MAINTAINED AT 120V AC.

« * VARIES WITH CONTROL SETTINGS

. * SPECIAL COMPONENTS, SEE PARTS LIST.

« TAKEN \WITH CONTRAST CONTROL AT MINIMUM AND

ALL OTHER CONTROLS IN NORMAL OPERATING

POSITION.

o

. WHERE TWO VOLTAGES ARE SHOWN.

UPPER VOLTAGE - WITH NO SIGNAL INPUT:

TUNER ON CHANNEL WITH LEAST NOISE AND
ANTENNA TERMINALS SEORTED.

LOWER VOLTAGES -

WITH TUNER ON STRONG

STATION AND OUTSIDE ANTENNA.

WAVEFORM MEASUREMENTS
L. TAKEN FROM POINT INDICATED TO CHASSIS WITH
A WIDE-BAND OSCILLOSCOPE.

2. OSCILLOSCOPE SYNCED NEAR SWEEP RATE INDICATED.

3. TAKEN WITH STRONG SIGNAL. CONTRAST CONTROL AT

MAX IMUM.

OPERATING POSITION.

ALL OTHER CONTROLS IN NORMAL

INDICATES PRINTED CIRCUIT BOARD

UNLESS OTHERWISE SPECIFIED, CAPACITORS ARE DISC CERAMIC
500V DC, TOLERANCE & CHARACTERISTIC AS NOTED: IF TOLER-
ANCE IS NOT GIVEN, CAPACITORS ARE GMV (GUARANTEED MIN.

VALUE) TYPE.

DECIMAL VALUES IN MF, ALL OTHERS IN PF.

AlLL 10% 1/2W.

NUMBERS AND LETTERS IN BOXES INDICATE TEST POINTS AND
ARE CROSS-REFERENCED TO THE PARTS IOCATION ILLUSTRATIONS.

INDICATES WIRE WRAP mzumn

o

TUBULAR CAPACITORS ARE 20% 400V DC.

RESISTORS ARE
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MOTOROLA Chassis T3-597
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MOTOROLA Chassis T3-597 Alignment Information, Continued

CHASSIS ALIGNMENT

PRE-ALIGNMENT INSTRUCTIONS

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

VIDEO IF & MIXER ALIGNMENT

Preliminary Steps

1. Maintain line voltage at 120 with
variac,

2. Disable horizontal oscillator by
unplugging yoke lead(s), removing

tube or using a dummy tube with
cathode pin disconnected, Use
whichever is applicable toeliminate
horizontal radiation interference,

3, Disable local oscillator, Ontur-
ret type tuners, set tuner between
channels, On switch type tuners,
short out grid of mixer oscillator
tube with a fine piece of bare wire,

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

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

6. Set the contrast control at mini-
mum (extreme counter-clockwise
position),

7. Short across tuner input termi-
nals,

8. Maintain 2 to 5 volts peak-to-
peak at the grid of video amp except
when specific values are given in
the procedure chart,

9. Refer to "Video LF. and Sound
Alignment'' detail for component and
test point locations.

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

4.5MC TRAP ADJUSTMENT (L-107)

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

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

3, Adjust sound trap (L-107) to find
the two points of adjustment at which
the sound beat is just noticeable on
the picture tube screen. Rotate the
core toward the center of the two
points., Use minimum amount of
inductance (core out of coil) that will
result in no apparent beat inter-
ference,

SWEEP GENERATOR
STEP AND MARKER

INDICATOR

ADJUST

ADJUST FOR AND/OR REMARKS

1. To grid of 3rd LF, thru
.001mf capacitor, Set
sweep approximately
44Mc, markers as re-
quired,

2. To grid (pin #1) of 1st
I,F, amp thru ,00]1 mf
capacitor, Set sweep
to 44Mc, markers as

required,

3. To mixer T, P,

thru .001mf capacitor,
Set sweep at 44Mc,
markers as required,

4, Same as Step #3.

Scope to grid
of video amp
thru 47K ohm
resistor.

Same as Step

#1.

Same as Step

#1.

Same as Step
#1.

Both cores of
3rd LF,
transformer
(T-102).

1st LLF,
transformer
(T-100),

2nd LLF,
transformer
(T-101).

47,25Mc trap,
L-102 and
41.25Mc trap,
L-101,

Mixer plate
coil (L-1 on
tuner) and lst
LF, grid coil
(L-100),

Equal peaks and marker placement
as shown in curve #1,

Proper 42.25Mc marker placement,
See curve #2.

Proper 45,75Mc¢ marker placement,
See curve #2,

Minimum response at proper trap
frequency, See curve #3,

NOTE: Temporary removal of bias
and an increase of generator output
may be required to see traps clearly,

To obtain curve #4, The mixer coil
affects the center peak and the grid
coil affects the two outside peaks,
Tune coils simultaneously for proper
tuning and bandwidth ‘consistent with
maximum gain, If necessary, the lst
and 2nd LF, transformers can be
touched-up to obtain proper response
as shown in curve #4.,

SOUND ALIGNMENT (STATION SIGNAL METHOD)

The sound system used in this re-
ceiver consists of anaudioILF, amp-
lifier stage, a quadrature grid de-
tector and an output stage. Since
this type of sound system is ex-

tremely sensitive, relatively small
input signal voltage will cause grid
current to flow in both the ILF, amp-

lifier and the detector stages, Grid
current through the tuned coils will

load them down making the adjust-
ment extremely broad and align-
ment impossible, For this reason,
it is necessary to use a very weak
signal when aligning the driver and
the detector input coils, Actually,
the signal should be well down into
the noise level for proper tuning
action,

Preliminary Steps
1, Tune in a strong TV station,

2. Adjust all controls for normal
picture and sound,

3., Refer to "Video LF, & Sound
Alignment" detail for coil and test
point locations,
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MOTOROLA Chassis TS-597 Alignment Information, Continued

ADJUST
FOR TILT

SWEEP & MARKER
ADJUST FOR

N Y ; GENERATOR
PROPER MARKER - » T ¥ ok & RF
PLACEMENT i), s . \ M2 GND  SCOPE
(BANDWIDTH) b : -

ADJUST BOTH
CORES FOR
EQUAL PEAKS|
AND MARKER
TP 8 . ; PLACEMENT
ADJUST BOTH
CURVE 4 CORES FOR

ADJUST BOTH
TRAPS FOR
MARKER
PLACEMENT

STEP 3
CURVE 3 CURVE 2 CURVEL
VIDEO IF & SOUND ALIGNMENT DETAIL
SOUND ALIGNMENT PROCEDURE
STEP STATION INDICATOR ADJUST ADJUST FOR AND/OR REMARKS
1. Strong signal, | VIVM to TP 4 on | L-300 (quad. Maximum deflection (coarse adjustment) of
quad, coil L-300 coil), two possible maximum tuning points, use that
(see schematic giving largest voltage reading,*
diagram),
2. Strong signal., | Listening test, " Maximum sound with minimum distortion

(fine adjustment),

3. Weak signal, " T-300 (inter- | Maximum sound with minimum distortion
stage (maintain hiss level), **
transformer).

If sound is not clear at this point, repeat the above procedure as necessary,

*The purpose of the top pre-set core is to enable the adjustable core to make the tuning range required
while reducing the physical length, If the pre-set core should be mis-adjusted by previous service work,
merely re-set near top end of coil and tune for maximum,

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

MODEL BREAKDOWN CHART

CHASSIS TS-594

VHF UHF
MODEL CHASSIS TUNER TUNER CRT
BT601CE, CH JTS-594 | OPTT-396| HTT-623% |21FZP4 or 21FVP4
BT602CE, CN JTS-594 | OPTT-396| HTT-623*|21FZP4 or 21FVP4

BT603CH, CS,CW| JTS-594 |OPTT-396|HTT-623* |21FZP4 or 21FVP4

BT701CE, CN 22TS-594] OPTT-396| HTT-624 |23FSP4, 23GXP4,
or or or 23HLP4 or 23GSP4
C22TS-594| OPTT-404] HTT-627

BT702CW 22TS-594| OPTT-396| HTT-624 |23FSP4, 23GXP4, MODEL BT601C
or or or 23HLP4 or 23GSP4 MODEL Bré602C
C22TS-594] OPTT-404| HTT-627
BU704CW 22TS-594] OPTT-396| HTT-624 |23FSP4, 23GXP4,
or or or 23HLP4 or 23GSP4
C22TS-594] OPTT-404| HTT-627
BU705CS 22TS-594] OPTT-396| HTT-624 |23FSP4, 23GXP4
or or or 23HLP4 or 23GSP4
C22TS-594| OPTT-404| HTT-627
BU706CM 22TS-594] OPTT-396| HTT-624 |23FSP4, 23GXP4,
or or or 23HLP4 or 23GSP4
C22TS-594| OPTT-404| HTT-627 MODEL BT603C MODEL BT701C
BU707CF 22TS-594|] OPTT-396| HTT-624 |23FSP4, 23GXP4,

or or or 23HLP4 or 23GSP4

C22TS-594| OPTT-404| HTT-627

22TS-594] OPTT-396| HTT-624 |23FSP4, 23GXP4,
or or or 23HLP4 or 23GSP4
C22TS-594] OPTT-404| HTT-627

22TS-594| OPTT-396| HTT-624 |23FSP4, 23GXP4,

BU709CM, CW

BS710CM, CW

or or or 23HLP4 or 23GSP2
C22TS-594| OPTT-404| HTT-627
BS711CS 22TS-594] OPTT-396| HTT-624 |23FSP4, 23GXP4 MODEL BT702C MODEL BU704C
or or or 23HLP4 or 23GSP4

C22TS-594] OPTT-404| HTT-627

22TS-594] OPTT-396 | HTT-624 |23FSP4, 23GXP4,
or or or 23HLP4 or 23GSP4
C22TS5-594] OPTT-404| HTT-627

graph of the chassis board with the
pertinent test points identified and
related to the schematic diagram is
included in this manual,

BL712CM, CW

*HTT-624 or HTT-627 used in some models, The test points on the schematic

diagram are identified descriptively

ETCHED BOARD CIRCUIT TRACING

The top (component side) of the
chassis board contains a complete
legend of the chassis circuit that
appears on the bottom and identifi-
cation of all components by refer-
ence numbers that are related to
the reference numbers on the sche-
matic diagram, The circuit may be
traced from the top of the chassis
board and all components. can be
identified eliminating the need of
making any reference to the bottom
of the chassis board,

The circuit side (bottom) of the
chassis board also contains a com-
plete legend which includes compo-
nent reference numbers, transistor
identification, coil terminals and
the wiring (jumper wires) is traced

in to provide easy circuit tracing
of the wiring that appears on the top
side of the chassis board,

The transistors are identified by
their function as well as the refer-
ence number., The transistor ele-
ments are identified as follows:
E - emitter, B - base and C - col-
lector,

The tracing indicates where the
wiring (jumper wires) on the top of
the chassis board is connected.

Breaks appear in the wire tracing
to facilitate the identification of
components location, Each wire
trace begins and ends with anarrow
to indicate where it begins and ends,

To further facilitate circuit tracing
of the etched chassis board, a photo-

and/or by number and are blocked
in or circled for easyidentification,
These test points are also shown on
the chassis board photographs and
serve to pinpoint the physical loca-
tion of the electrical junctionortest
point of interest,

FINE TUNING ADJUSTMENT

Rotate the fine tuning knob in either
direction for best picture and sound
on all available channels, Turning
the fine tuning shaft to the right or
left engages the pre-set gears, The
gears, in turn, change the position
of the core in the oscillator coil,
Individual coils are used for each
channel, Therefore, channel pre-
set adjustments can be made in any
sequence,
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MOTOROLA Chassis TS-594 Servicing Information, Continued

COMPONENT REMOVAL

Removing components from the
etched board is facilitated by the
fact that the circuitry (plating) ap-
pears on one side of the board only
and the component leads are in-
serted straight throughthe holes and
are not bent or crimped,

It is recommended that a solder ex-
tracting gun be used to aid in com-
ponent removal, An iron with a
temperature controlled heating ele-
ment would be desirable since it
would reduce the possibility of dam-
aging the board due to over-heating,

The nozzle of the soldering gun is
inserted directly over the compo-
nent lead and when sufficiently
heated, the solder is drawn away
leaving the leadfree from the copper
plating, This methodis particularly
suitable in removing multi-terminal
components,

COIL SHIELD REMOVAL

The shields on videodetector trans-
former T-100, A,T.O, transformer
T-300 and ratio detector transform-
er T-30]1 are mounted to the board
with spring clips for ease of re-
moval, The shields may be re-
moved by carefully rocking the
shield while pulling upward, It may
be necessarytopry up shield slightly
to startit, Avoid excessive bending
of the plated board while removing
shield,

FOCUSING ADJUSTMENT

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

1ST VIDEO AMPLIFIER BIAS ADJUSTMENT

The bias on the 1st video amplifier
is adjusted for the no-signal con-
dition, Proceed as follows:

1. Disable 3rd IF amplifier, Q-3,
by shorting base and emitter to-
gether,

2. Set optimizer control, R-133, full
clockwise (sharp position),

3. Measure 2nd video amplifier,
Q-5, collector voltage and adjust
video bias control for 50V DC onthe
collector, Line voltage should be
set at 122 volts when adjustment is
made,

RF AGC DELAY CONTROL ADJUSTMENT

Adjustable RF AGC delay is incor-
porated to provide the best possible
signal to noise ratio and freedom
from overload. The purpose of de-
laying the RF AGC (which reduces

tuner gain) is to operate the tuner
RF stage at high gain untilits signal
output is greater than mixer noise,
The control is adjusted as follows:

1, Short T, P, (junction of R-408
and C-404) to ground.

2. Connect a VIVM to T, P,
(junction of R-404 and R-106),

3. Adjust RF AGC delay, R-411, for
a 15 volt reading at T, P, while
T. P, is grounded,

SERVICING WAFERS

The VHF tuner has been provided
with removable wafers for the tun-
ing sections, The major component
parts comprising the actual tuning
circuits are mounted to the appro-
priate wafer and changing the wafer
replaces most of the components
that will affect the tuning,

To remove the tuner wafers, it is
necessary to pull the charnel selec-
tor shaft out the front of the tuner
to the extent that the shaft clears
the wafer to be replaced or removed
for service,

Alignment of a tuner is very seldom
needed and, unless unmistakable
evidence of tampering is found,
should be the last resort,

TRANSISTOR INSIDE

HF TUNER 2 wootls) 21FZP4 1 21FVP4
" V8 PICTURE TUBE: |;y. yuris) 2375pa, 23GXP4, 23HLP4 1r 23GSP4

VERT AGC NOISE (V0) (VA] [4.5MC)
OUTPUT GATE GATE VIDEO OUTPUT  1ST VIDED AMP  4.5MC If
@,/\bekb M4843  M4842  M4819  M4841  M4840
— N\ \\ /
MIX-0SC )_ °
6K28 - VHF @ HEAT g
TUNER '{;m SHIELD °
@ CONNECT BLU CRT LEAD °
TO EITHER OF 3 TERMS °
RF Aur FOR BEST FOCUS
6HAS5/6HMS5(11-385) S
6HQ5(1T-404)
o | (
o
O/

:
e

M4898
6BL8 PIB/PIC M4853 M4845 M4845 /AlIA

i
// /PK\ K\ c::::
/ |/ ma \

M4844 6AL3 6IN6 3AT2
VERT & AGC AMP (SYNC) 1T IF N0 IF 1AUD1 30 IF DAMPER  HORIZ WY RECT
NORIZ 0SC SYNC SE AUDIU ORIVER oUTPUT
INTERLOCK OPTIMIZER
Y

o4O O o ® s
o f 4

cincur VERT LIN HORIZ HOLD VERT SIZE NOISE 1ST VIDEO NORIZ

GUARD CATE BIAS SIZE

TUBE AND TRANSISTOR LOCATION DETAIL
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MOTOROLA Chassis TS-594 Servicing Information, Continued

An alternate method of adjusting the
RF AGC delay control is by viewing
the picture, Tune in the strongest
channel available, Adjust the con-
trol and note its effect on the picture,
In one range of control setting, the
picture will have noise or a busy
background and as the control is
rotated, the picture will clear up,
Further rotation of the control will
cause overload on strong signals as
evidenced by loss of interlace., Set
the control midway between the point
at which the noise disappears and
the overload point,

OPTIMIZER CONTROL

The purpose of the optimizer con-
trol is to reduce the effects of high
frequency noise in the picture, If a
strong noise-free signal is being
received, the optimizer should be
set in the clockwise or "SHARP"
position to obtain maximum picture
detail, However, under noisy signal
conditions, the control should be
turned toward the "SOF T' positionto
reduce the effect of noise peaks,

CHASSIS SERVICING

The bottom of the chassis may be
completely exposed for servicing by
removing the fiber board cover from
the bottom of the receiver,

PICTURE TUBE REPLACEMENT

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

CRT REMOVAL

CRT is removed from the rear of
cabinet,

Remove the chassis retaining
screws and yoke, Swing chassis to
one side to gain access to the CRT
mounting screws,

RES-CAP REPLACEMENT AND REPAIR

If it is desirable to replace adefec-
tive res-cap and the replacement
unit is not immediately available, it
is possible to repair the existing
unit in the following manner. Merely
remove the defective component
from the circuitry by cutting the
appropriate lead(s) and then sub-
stitute conventional capacitors or
resistors back into the circuitry,
When this method is used, it is al-
ways desirable to replace the cir-
cuitry in such a manner that the de-
fective component is removed en-
tirely from the system. In other
words, do not bridge the defective
component with the replacement
unit, This is to avoid any detri-
mental effect thatthe defective com-
ponent might inject into the system,

NOISE GATE CONTROL

The noise gate control is usedto ad-
just the receiver for best hold sta-
bility under noise and different sig-
nal strength conditions,

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

CHASSIS CODING CHANGES

CIRCUIT GUARD

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

The circuit guard will remain inthe
nclosed circuit' state when the cur-
rent requirements are normal, In
the event of a continuous high cur-
rent overload, the bi-metallic ele-
ments of the unit will become heated
to the extent of ""opening'' the con-
tacts and disconnecting the AC
power, After the bi-metallic ele-
ments have cooled, the circuitguard
may be re-set by depressing the
plastic re-set button

The circuit guard is designed tore-
main '"closed" on the higher-than-
normal instantaneous surge cur-
rents encountered during the initial
warm-up., The circuit guard is
unique in the fact that when a short
exists in the associated circuitry,
power is not re-applied when the re-
set button is held depressed,

E602
INTEGRATOR RES-CAP EQUIV.
51D65239A22
( 56K 94K A

1 2 3
RES-CAP DETAIL

Chassis Chassis
Coding Chassis Coding Changes Coding Chassis Coding Changes
TS-594A-01 | RELIABILITY CHANGE: To reduce in- TO PREVENT REGENERATION: Capac-
verse voltage across horizontal blanking itors C-107 andC-111, the firstand second
diode, E-200, an 18 pf, 10%, N150 capac- IF emitter by-pass capacitors, changed
itor, C-202, is added across the diode, from .001lmf, 10%, X5F (Part Number
21S180B51) to ,0033 mf, 20%, X5F (Part
TS-594B-00 | RELIABILITY CHANGE: AGC amplifier No, 215180B06). Also added C-407,

transistor, Q-9, changed from Part No,
485134815 (M4815) to 48S134909 (P1B),

Horizontal blanking diode, E-200, changed
from Part No, 48D67120A02 to Part No,
48D67120A09 for greater inverse voltage
rating,

TO IMPROVE NOISE GATE OPERATION:
R-409 changed from 56K to 100K,

TO IMPROVE FRINGE AREA NOISE
CHARACTER: Added optimizer control,
R-133, 750 ohm potentiometer, Part No,
18D67637A37, in base circuit of second
video amplifier, Q-5,

.001mf, 10%, X5F (Part No, 21S180B51)
from RF AGC line to ground,

TO IMPROVE TUNER ALIGNMENT: Ca-
pacitor C-25 on VHF tuner output cable
changed from 47pf, 10%, N150 (Part No,
21S124471) to 68pf, 10%, N750 (Part No,
21S129652),

TO IMPROVE TUNING RANGE OF 37,5
AND 41.,25MC TRAP ASSEMBLY: On
coil assembly, 24D67754A13, core part
number changed from 765735943 to part
number 765738121 for better tuning range,
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MOTOROLA SCHEMATIC DIAGRAM - JTS-594 & 22T5-594A-00 THRU B-00 v MOTOROLA Chassis TS-594 Schematic Diagram

NOTES : UNLESS OTHERWISE SPECIFIKD, CAPACITORS ARE DISC CERAMIC
300V DC, TOLERANCE & CHARACTERISTIC AS NOTED; IF TOLER- AUDIO IF 5
VOLTAGE MEASUREMENTS ANCE IS NOT GIVEN, CAPACITORS ARE GMV (GUARANTEED MIN. —_—— a7 V3
1.  TAKEN FROM POINT INDICATED TO CHASSIS WITH VALUE) TYPE. TUBULAR CAPACITORS ARE 20%, 400V DC. -l R315 2,
A VIV * 20%. DECIMAL VALUES IN MF, ALL OTHERS IN PF. RESISTORS ARE TP "E" M4898, AlA !!M7ﬁOK -y 6GK6
2. LINE VOLTAGE MAINTAINED AT 122V AC. ALL 10% 1/2W. AUDIODRIVER L AUDIO OUTPUT B+
3. % VARIES WITH CONTROL SETTINGS. [[] NUMBERS AND LETTERS IN BUXES INDICATE TEST POINTS AND _—
4.  #% SPECTAL COMPONENTS, SEE PARTS LIST. ARE CROSS-REFERENCED TO THE PARTS LOCATION ILLUSTRATIONS. | Ao asv s A B — E302
5. TAKEN WITH CONTRAST CONTROL AT MINIMUM ————— = 1.0 2 R306 2.2M _[155V] 25F)/ 20%
AND ALL OTHER CONTROLS IN NORMAL C317 68 1300 +80% Ty SOME MAS 10
OPERATING POSITION. NT50 108 ~20%  gers
6.  WHERE TWO VOLTAGES ARE SHOWN: | r=——a=s——-
VOLTAGE ABOVE BOX - WITH NO SIGNAL
INPUT; TUNER IN BETWEEN CHANNELS AND
ANTENNA TERMINALS SHORTED.

VOLTAGE IN BOX - WITH TUNER ON STRONG
STATION AND OUTSIDE ANTENNA.

WAVEFORM MEASUREMENTS : T e IS -
1. TAKEN FROM POINT INDICATED TO CHASSIS _ NOT IN
WITH A WIDE-BAND OSCILLOSCOPE. I ALL MODELS
2.  OSCILLOSCOPE SYNCED NEAR SWEEP RATE INDICATED.

3. TAKEN WITH STRONG SIGNAL, CONTRAST CONTROL AT
MAXIMUM: ALL OTHER CONTROLS IN NORMAL
OPERATING POSITION.
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MOTOROLA Chassis TS-594 Alignment Information, Continued

PRE-ALIGNMENT INSTRUCTIONS

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

VIDEO IF & MIXER ALIGNMENT
Preliminary Steps

1. Maintain line voltage at 120 with
variac,

2. Disable horizontal oscillator by
unplugging yoke lead(s), removing
tube or using a dummy tube with
cathode pin disconnected, Use
whichever is applicable toeliminate

3. Disable localoscillator by setting
tuner between channels or shorting
out grid of mixer oscillator tube with
a fine piece of bare wire throughhole
in tuner chassis,

4. Apply the positive lead of a 4,5
volt bias supply to ILF, AGC buss
and negative lead to chassis ground,

5. Check for correct lstvideo amp-
lifier bias by measuring 2nd video
amplifier collector voltage, Voltage
should read 50V withno signalinput;
If necessary, adjust bias according
to procedure in "Service Notes',

6., Connect a 1500 ohm, 60 watt
voltage normalizing resistor from
unfiltered B+ to chassis,

7. Set the contrast control at mini-
mum (extreme counter-clockwise
position),

8, Short across tuner input termi-
nals,

9. Maintain 1 volt peak to peak at
the base of video amplifier except
when specific. values are given in
the procedure chart,

10, Refer to "Video L F, and Sound

test point locations,

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

4.5MC TRAP ADJUSTMENT (L-110)

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

2. Adjust local oscillator (with fine
tuning control) to bring 4,5Mc
interference strongly into the pic-
ture,

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

horizontal radiation interference, Alignment" detail for component and ference,
SWEEP GENERATOR
STEP AND MARKER INDICATOR ADJUST ADJUST FOR AND/CR REMARKS
1. To base of 1st IF amp Scope to base | Both cores [|Adjust for maximum response at 44Mec,
thru 120 ohm resistor of 1st video of 3rd IF See curve #1,
in series with ,00] mf amp thru 47K | transformer
capacitor, Set sweep ohm resistor (T-100)
to 44Mc, markers (T. P. © )
as required, Short
junction of L-]102 and
C-104 to ground,
2. Same as Step #1. Same as Step 47,25Mc Minimum response at trap frequency, See
#1. trap, L-104 |curve #2,
NOTE: Temporary removal of bias and
an increase of generator output may be
required to see trap clearly,
3. Same as Step #1. Same as Step 1st IF coil |Maximum response at44Mc, See curve #1,
#1. (L-105)
2nd IF coil | Maximum response at44Mc, See curve #1,
(L-106) Re-adjust T-100, L-105 and L-106 as
necessary to obtain curve #1,
4, To mixer T, P, @ Same as Step 47,.25Mc Minimum response atproper trapfrequen-
thru ,001mf capacitor, #1. trap, L-103,Jcy. See curve #3,
Set sweep to 44Mc, 41.25Mc
markers as required, trap, L-101 |[NOTE: Temporary removal of bias and
Remove short from and 37,5Mc |an increase of generator output may be
junction of 1.-102 and trap, L-100 | required to see trap clearly,
C-104 to ground,
5. Same as Step #4. Same as Step Mixer plate | To obtain curve #4, The mixer plate coil,
#1. coil, L-31, | L-31, affects the center peak or tilt and
on tuner the 1st IF input coil affects the two outside
and 1st IF peaks, Tune coils simultaneously for
input coil, proper tuning and band-width consistent
L-102, with maximum gain,
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MOTOROLA Chassis TS-594 Alignment Information, Continued
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\ Leacs ‘ ADJUST TRAPS
FOR MARKER STEP 4
PLACEMENT CURVE 3

SHORT TO GROUND
1ST IF (BASE)

ADJUST TRAP o
AR MARKER |LIOP-CORE L104 s
1106 —_ |} PLACEMENT
2ND IF COIL

L104 (TOP CORE)
T300 47.25MC TRAP
AUDIOT.O. L105 (BOT CORE)
coit 1ST IF COIL STEP 2
L110 CURVE 2
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45MC T

ADJUST BOTH
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e asE I A
e a5k O ADJUST BOTH
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i 1301 t 1100 PLACEM 22
: } RATIO DET VIVM 3RD IF LACEMENT '_ 35% +.5%
il TRANS ©° _ 9 TRANS :
\ \
N STEP3 aamc
STEPS 1&3
VIDEO IF AND SOUND ALIGNMENT DETAIL CURVE 1

SOUND ALIGNMENT (Station Signal Method)

The 4,5Mc amplifier stage is de- and result in a usable FM output C-310.
signed to oscillate at a frequency signal,
very close to 4,5Mc, “ The 4.5Mc

input signal controls the frequency 3. Tune in a strong TV station and

adjust fine tuning for maximum

of its oscillation, The advantage Preliminary Steps .

of having the stage oscillate becomes audio,

apparent on weak signals because 1, Connect a pair of 100K ohm re-

audio signals too weak to be heard sistors in series, 4, Refer to "Video IF. and Sound
above the noise level are strong Alignment Detail" for coil and test
enough to control the oscillations 2, Connect above resistors across point locations,
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MOTOROLA Chassis T5-594 SOUND ALIGNMENT, Continued

STEP

STATION

INDICATOR

ADJUST

ADJUST FOR AND/OR REMARKS

T300

TP E
1301

Strong signal

Strong signal

Strong signal

Strong signal

Weak signal

2 ‘(‘&c 10

Q3 L106 Q2 [6]

One lead of VIVM
to junction of two
100K resistors,
(T.P. ) other
lead to junction of
R-303 and C-309
(T.P. ® ). Set
meter to zero
center

Same as Step #1

Same as Step #1

Same as Step #1

Listening test

R302— “

.}m"

T-301 ratio det,
transformer

Same as Step #1

Audio T.O,
transformer,
T-300

T-301 ratio det,
transformer

Audio T,O,
transformer,
T-300

L104
(TOP)
L105(BOT)

Detune secondary (bottom core) to give an
indication on the meter, Note direction of
meter indication, Leave core inthis position,

Adjust primary (top core) for maximum
meter indication in same direction as noted
in Step #1.

Adjust for maximum output,

Adjust secondary (bottom core) for zero volts
(center scale),

Reduce signal until considerable noise is
presentinaudio, Signalinput can be reduced
by tuning into smear or reducing signal input
to tuner, Adjust T-300 for minimum noise
and best audio as judged by listening to output,

Qll

Ql L102

IF AGC

Q9

CHASSIS TEST POINT LOCATIONS
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Q1233WA, Q

1234WH, R1228GY.

17C21, 17C21A, 17C21V & 17C21AV CHASSIS

Vi 4Csé SOUND DET.

v2 10JYs8 VIDEO AMP. & GATED AGC
V3 12F XS AUDIO OUTPUT

va 6GHBA SYNC. SEP. & SND IF
Vs 1728 VERT. OSC. & OUT.

vé 8FQ7 HORIZ. OSC.

v7 4EH7 1ST VIDEO IF

vs 4EJ7 2ND VIDEO IF

\%:] 38HE7 HORIZ. OUT. & DAMPER
vio 1K3 H.V. RECT.

CRT 12BUP4/12BQP4 17C21 & 17C21A

CRT 12BUP4 17C21V & 17C21AV
NOTE: 12BUPA4 & 12BQP4 CRT’S ARE NOT

INTERCHANGEABLE MECHANICALLY

HORIZONTAL OSCILLATOR ADJUSTMENT

FOR ALL CHASSIS

Allow set to warm up. Tune in a picture.

1. Short out horizontal finging

by placing a jumper

from pin #1 to pin #3 of coil. Add a .l mfd capacitor from
sync. test point to ground.

2.

Adjust horizontal hold control to correct hori-

zontal line frequency (to stop picture); itwill not be stable.
On models with auxiliary horizontal control (17NT45), set
horizontal hold control to center of its range and adjust
aux. horizontal control to correct line frequency.

3.

Remove shorting jumper and

adjust ringing coil

for the most stable picture. Then remove .1 mfd capacitor
from sync test point and picture will be stable in sync.

RESISTANCE CHART

PIN NUMBERS
SYM-
BOL | TUBE FUNCTION 1 2 3 4 5 6 7 8 9 10 n|n
V1 |4CS6 |Sound Detector s.50| S60| FIL. [ FIL | 200K | 12K |2.50.
V2 | 10JY8 |Video Amp. & Gated AGC | 4.5k | 25K | 1.8M| FiL | FIL {oA |3.3K 184K | 10K
V3 | 12FX5 |Audio Output g20 | on |FIL | FIL | o |16K [14K
V4 | 6GHBA |Snd. IF & Sync. Sep. 15k | 3n |13k [ FriL | Fin |13k [1s0Qfoq | 1.9M
V5 |[17JZ8 (Vert. Osc. FiL | 3.5m | inE. | 1aK | INEL | 1.3M [ 13m [1aK |0 [ 1SOK |0 | FiL
Vé |8FQ7 |Horiz. Osc. 23k | 2.1m | s2on| FiL | FIL | 40K | 120k (8200 0N
V7 | 4EH7 |1st Video IF 200 | 600K | 20QL| FIL | FIL |OfL | 14K (26K |0
V8 |4EJ7 |2nd Video IF 100 ofL 100 | FiL | FIL |OfL | 14K [14K | ONL
V9 [ 38EH7 |Horiz. Out& Damper FIL | 13k | NC | 8M | 8M | NC [NC |Of |330K|NC 18K | FIL
“Depends on meter polarity
5LJ8 OSC. MIXER 5647 acss sons
12FXS  SND. DISC, ot
AJDI0 j:;,Q T SYNC. SEP.
X\ 100v8
- _Xleo cﬁ‘”"!
C GA
C[ ~_
3GKS RF 3HQS.
AMP. N
\ X3
ALTERNATE *
VHF TUNER ’ N\ [mv recr.
s-1019 ~ SILICON 5 > ‘%
TRans.osc. RECT. i/ ——\
IN82 3BHET
DIODE MIXER INTERLOEK 179ze A 4€47  BFQT HOR. OUT
PHILCO FUSE - 4EW7___/VERT 0SC.BOUT. 2§D I.F.  HOR. OSC. DAMPER
onM 33.1366-21 ST IF gear VIEW OF CHASSIS PHASE COMP.
Dotted lines indicate filament string
« This tube in.high voltage cage
Note Arcows of socket circles indicate lorge spacing
on minioture fubes, or key position on other
tubes

Filament Connections—17C21, A, V, & AV Chassis

PHILCO

Chassis 17C21,A,V,AV, used in Models Q1230BR, BRV, Q1232BK, WH,

(Material on pages 85 through 90).

OSCILLOSCOPE WAVEFORMS

These waveforms were taken with the receiver adjusted
for an approximate output of 4V p/p at the video detector.
Voltage readings taken with raster just filling screen and all
controls set for normal picture viewing except for photos 1, 2,
and 3 where contrast was at maximum. The voltages given are
approximate peak-to-peak values. The frequencies shown are
those of the waveforms...not the sweep rate of the oscilloscope.

4 Volts p/p, 4 Volts p/p, 90 Volts p/p,
15,750 cps 60 cps (max 15,750 cps
(max contrast) contrast) (max contrast)

80 Volts p/p,

80 Volts p/p,
15,750 cps

50 Volts p/p,
60 cps

60 cps

50 Volts p/p,
15,750 cps

48 Volts p/p,

60 Volts p/p,
60 cps

60 cps

1000 Volts p/p
total, 180 Volts

p/p, sawtooth,
cps

45 Volts p/p,
60 cps

55 Volts p/p,
60 cps

8 Volts p/p,
15,750 cps

11 Volts p/p,
15,750 cps

14 Volts p/p,
15,750 cps

11 Volts p/p,
15,750 cps

45 Volts p/p,
15,750 cps

45 Volts p/p,
15,750 cps

85 Volts p/p,
15,750 cps

400 Volts p/p,
15,750 cps

50 Volts p/p,
15,750 cps
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V2
10JY8
VIDEO AM
GATED AGC

Y

PHILLCO Chassis 17C21,A,V,AV,

17C21, A, V & AV PANEL LUG CONNECTIONS

FROM TO

M1 C11T TT-1648B, TT-164C
C6T TT-170

M2 VR4-#1

M3 VR3-#1

M4 VR2-#3 (AUDIO T.P.)

M5 VRA4-#2

M6 VR3-#2

M7 I.F. TEST POINT

m8 C17T TT-164B, TT-164C
Cc8T TT-170

M9 VR5-#2

M10 CRT-#6

M11 L4-1(SND T.P.)

M12 CRT-#3

M13 CRT-#7

M14 V9-#12

M15 YOKE-#11

M16 M37 & C41i-A

M17 VR4-%#3

M18 N/C

M19 VR2-#2

g== C25..220

FROM

M20
M21
M22
Mm23
M24
M25
M26
M27
M28
M29
M30
M31
M32
M33
M34
M35
M36
M37
M38
M39
M40

TO

A.0.T. (BLUE)
YOKE-#4
VRS-#1

SYNC T.P.
FOcus +225v
R57

C41-c, Focus t+100v

H.O.T.-#1
V9-#9

V.0.T. (BLUE) & R57

V.0.T. (RED)
HORIZ. OSC. T.P.
2ND DET. TEST
JiT

Ve-#2

CRT-#1

C41-B

M16

WIDTH ADJ. LINK
V9-#2

VI-#11

Service Information, Continued

—— ELEVATION —=

~a—ELEVATION —

I.F MODULE "A" 1. MODULE"B"
(DETECTOR)

(TRAP)
IF Trap & Detector Modules

VRIC V6 VRIB
60K 8FQ7 2M
HOR HOR  VERT

HOLD 0oscC LIN

VRIA

500K
VERT
SIZE

ve V5 V7
4EJ7 17JZ8 4EH7
2ND LF. VERT  {ST LF
osc

Bottom View—Perma Circuit Panel 17C21, A, V & AV

V3
12F X5
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PHILCO Chassis 17C21,A,V,AV, Alignment Information

17C21, 17C21A, 17C21V & 17C21AV CHASSIS
VIDEO |-F AM AND SWEEP ALIGNMENT PROCEDURE

Preliminary Information: (AM ALIGNMENT)

The following video I-F alignment procedure is based
upon a tuner with proper bandpass alignment connected
to the TV chassis.

1. Allow set to warm up 10 minutes minimum.

2. Apply =7 VDC bias to IF AGC TP lug (M7) & —2 VDC
bias to RF TP lug (M8).

3. Connect scope thru a 15K resistor to 2nd detector TP

lug (M32). Calibrate scope for 2V p/p for 100% deflec-
tion.

4. Connect AM and marker signal generator thru a .0015
mf capacitor to TP 1T (on tuner) I-F test jack.

5. Preset core adjustments
a. L12 and L15, six turns out from flush core position.
b. L13 fully engaged.
c. L17 and L18 two turns out from flush core position.

AM ALIGNMENT CHART

AM MOD.
STEP | 400 AT 30% ADJUST REMARKS
1 43.5MC L8 - FOR MAX. ADJUST FOR FIRST PEAK DOWN FROM FLUSH CORE POSI-
TION.
2 45.25MC *L1T (ON TUNER) FOR MAX.
*L15T (ON TUNER) FOR MAX.
3 42.75MC L14 (ON PANEL) FOR MAX.
4 41.25MC L13 - FOR MIN. BIAS MAY BE LOWERED TO PRODUCE SUFFICIENT
SCOPE AMPLITUDE.
5 47.25MC L12 - FOR MIN. BE SURE TO ADJUST L12 FIRST, THEN L15. BIAS MAY BE
47.25MC L15 - FOR'MIN. LOWERED TO PRODUCE SUFFICIENT SCOPE AMPLITUDE.
6 REPEAT STEP 5 UNTIL NO FURTHER IMPROVEMENT IS OBTAINED.

*LI1T (17C21 CHASSIS)-L1ST (17C21A, V & AV CHASSIS).
CAUTION:

REMOVE AM GENERATOR FROM TP1T BEFORE PROCEEDING WITH SWEEP ALIGNMENT.

NOTE: TO PROPERLY POSITION FINE TUNING FOR SWEEP ALIGNMENT, SET TUNER TO CHANNEL 4 AND IN-
JECT 65.75MC, 30% MODULATED AT ANTENNA TERMINALS. ADJUST FINE TUNING CONTROL FOR
MINIMUM SCOPE INDICATION. DO NOT TOUCH FINE TUNING OR CHANNEL SELECTOR FOR BALANCE

OF ALIGNMENT.
MARKER INSERTION

If the sweep generator does not have internal markers, anunmodulated signal generator can be used to produce markers.
To produce matker using I.F. frequencies connect ground side of generator output cable to subbase by V7 (4EH7) and connect
other side of cable directly to a clip that holds fron I.F. module shield in place.

To produce marker using R.F. frequencies connect ground side of generator output cable to tuner ground and connect
other side of cable to the insulation on the vhf tuner antenna input cable. (See Alignment Equipment setup.)

The marker amplitude should be such that the sweep waveshape is not affected by the marker.

SWEEP ALIGNMENT CHART

Preliminary Steps:

1. Repeat steps 1, 2 and 3 in preliminary informatiow.
(AM alignment)

2. Inject low impedance 40MC sweep to lug (M34). Make
sure sweep is not in overload. Marker level should be
such that output level is not affected.

3. To obtain response curve (Figure B)

a. Adjust L18 for marker positions.

b. Adjust L17 to rock response curve.

4. Remove 40MC sweep.
CAUTION: Do not attempt to adjust .17 or L18 after
they have been 4OMC sweep aligned.

5. Connect sweep generator through a 72 ohm to 300 ohm
matching network to antenna terminals.

6. To obtain response curve (Figure A), proceed with
steps 7 and 8.

SWEEP GEN.
APPROX. 8 MC | MARKER GEN.
STEP | SWEEP WIDTH UNMOD. R-F ADJUST REMARKS
7 69MC 45.75MC *L1T (ON TUNER) ADJUST COIL INDICATED TO PLACE 45.75MC MARKER BE-
CHAN. 4 TWEEN INDICATED LIMITS ON VIDEO SIDE OF CURVE
*L15T (ON TUNER) (FI1G. A). ADJUST SWEEP GEN. LEVEL TO LIMIT SCOPE
TO 2V P/P DEFLECTION. KEEP RESPONSE LEVEL WITH L8.
8 69MC 42,5MC L14 (ON PANEL) ADJUST COIL INDICATED TO PLACE 42.5MC MARKER BE-
CHAN. 4 TWEEN INDICATED LIMITS ON SOUND SIDE OF CURVE
(FIG. A). KEEP RESPONSE LEVEL WITH L8.

L.F. FREQ MC
a8 as 44 a3 .2
| I IS N |

~ e’
15% war

OVERALL IF. RESPONSE

I.F. FREQ MC

LAST LF. RESPONSE

89




PHILCO Chassis 17C21,A,V,AV, Alignment Information, Continued

4.5MC TRAP, SOUN

D TAKE-OFF AND

INTERSTAGE ALIGNMENT
Preliminary: Equipment:
1. Set contrast control to maximum. 1. V.T.V.M.
2. Set volume control to minimum, 2. AM Generator.
3. Apply —15 bias to lug M7. 3. RC Network (ISK resistor and .01 mfd in parallel).
4. 4.5MC Detector Probe.
SIGNAL INPUT
THROUGH 1500 RE-
STEP SISTOR TO LUG M28 OUTPUT ADJUST REMARKS
A 4.5MC AM OR STATION CONNECT 4.5MC DETECTOR .5 (BOTTOM CORE) FOR INCREASE SIGNAL INPUT TO
SIGNAL PROBE TO LUG M13. CON- MINIMUM OUTPUT INDICA- GIVE 1/4 SCALE DEFLEC-
NECT VTVM TO 4.5MC PROBE. | TION ON VTVM. TION AT NULL POINT (THIS
SET METER TO 2.5V RANGE. STEP FOR 4.5MC TRAP ADJ.
ONLY).
B 4.5MC AM OR STATION REMOVE GROUND CONNEC- L4 (TOP & BOTTOM CORES) | RC NETWORK CONSISTS OF A
SIGNAL TION FROM LUG M11. CON- FOR MAXIMUM INDICATION | 15K RESISTOR AND A .01 MFD
NECT RC NETWORK FROM ON VTVM. (PAD BOTTOM CAPACITOR IN PARALLEL.
M11 TO GROUND. PLACE CORE FIRST.)
VTVM ACROSS NETWORK.
INPUT SHOULD BE AD-
JUSTED TO KEEP OUTPUT
BETWEEN =1V AND =2V,
C 4.5MC AM OR STATION SAME AS STEP B. L5 (TOP CORE) FOR MAXI-
SIGNAL MUM INDICATION ON VTVM.
D USE STATION SIGNAL REMOVE RC NETWORK AND QUAD COIL L7 FOR MAXI- THE CORRECT PEAK WILL
REPLACE GROUND'TO LUG MUM SOUND OUTPUT. BE THE SECOND ONE WHEN
M11. TURNING COREINTO COIL.

STEPS 287

L1T OR LI5T
45.25MC IF POLE

45.75MC MARKER

STEPS 1 THUR 6 STLE; b @'T/PBE
QuAD colL|  |IF BI&.
Kell
: oL ®
© @ SCOPE
TO
SWEEP == o720 _ 235 L4 TOP AND TTos
GEN BOTTOM CORES » s
17C21A,V BAV 315\@ usT 45MC i -
STEP B —3 —
TRIT L = =
Wi o4 TO
SWEEP N |sweer
SEN RE EREETS GEN
o T0 ScoPE 42.5MC & 45.75MC @ur
|_° [ STEPS 1,788
2| o—=ToAM GENpE X m 2
= L= 1© Ous
= = (RF) | GND 3
GEN, OUTPUT ‘ YU cup ]
MATCHING 11
' STEPS 1 THRU 8 NETWORK 1.] L] L
' (LF) L12&L15
' TO M34
__ GEN. 4725 MC
Som e o
a0 STER 5 INJECTION PRELIM. STEPS
1 CHASSS RESPONSE_CURVE"B" 3A & 38
13 L4
42.75MC
4123 MC MARKER
42.5MC
STEP 4 STEPS 3&8

Equipment Setup & Alignment Points—17C21, A, V, & AV
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V7

Chassis 17J27, A, used in Models Q3330TN, XTN, Q3332BR, XTN, Q3334WA,
Q3336GY, Q3392PE,R3346WA, R3396WA, exact material on pages 91-93 and 96-98.
The following additional chassis types are very similar to the type covered

and may differ in tuner used, size of picture tube, and other minor details:

Chassis 17H22, used in Models Q2712WH, Q2714WA,

Chassis 17J25, used in Models Q3562TN, Q3564WA, R3563TN, R3567TWA,

Chassis 17J28, used in Models Q3910WA, Q3912WA.

Chassis 17N35, used in Models Q4330BK, Q4332MB, WA, Q4334WA,
Q4560MB, WA, Q4562MB, WA, Q4564MB, WA, Q4565EA, Q4566SWA,
Q4568MC, -2, WA, Q4569WA, Q4570SWA, Q4574EA, MA, Q4584WA,

Q4586 WA, is also similar and has its schematic shown on pages 94-95,

V3 yv4 ¥ |Clt [CHASSIS

V4 VR2 v2 17J27,A

17BE3 NOISE C51 FOR 4CS6
17N35 SND.DET. 17N3S

DAMPER INV. ADJ.

vé vio
17928 4€47

VERT. VERT.

6GHB

\FREQ. LIN. SIZE) SNDIF & VERT 0SC.& 2 ND.VIF 1ST. VIF
osc. m SYNC.SER  VERT. OUT.

Bottom View Perma Circuit Panel Top Components 17J27, 17J27A
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PHILCO Chassis 17J27,A,

OSCILLOSCOPE WAVEFORMS

These waveforms were taken with the receiver adjusted for
an approximate output of 2.5V p/p at the video detector.Voltage
readings taken with. raster just filling screen and all controls
set for normal picture viewing except for photos 1, 2 and 3
where contrast was at maximum. The voltages given are ap-
proximate peak-to-peak values. The frequencies shown are
those of the waveforms...not the sweep rate of the oscilloscope.
All readings taken with Model PS127 Sencore Oscilloscope.

2.5 Volts p/p, 15,750 cps

cps

@ 100 Volts p/p, 15, 750 cps @ 440 Volts p/p, 15, 750 cps

2.5 Volts p/p, 60 cps
(max contrast) (max contrast)

110 Volts p/p, 15,750 cps

° 50 Volts p/p, 60 cps

1300 Volts p’p total, 120
Volts p’p, sawtooth, 60

@ 15 Volts p/p, 15,750 cps

M33
IF
LINK Gsa

YHF TUNERS
11521 TT162A
11527A TT1628

Schematic Diagram

MODULE "A"

4725MC

R21

RS4
18K
1w

M6
TUNER g
B+ ¥

180

TUNER ?’“
AGC
IF l% Ri2
AGC Ray Ticov  $680k
220 =" R43
= 680K
oois] Rars G2 % 2B
5 680K? 50y SYNC. SEP
acc M2 = = =
oc §
T T
To
-— ———— 7
s VHF PILOT LIGHT _ NEZH M2
B+140V +150 v
R67 %a%
15K | (BUILT (N) |
2w
| [uwe Pior Lient nezn|
To B
S | 30K €3 =
TgnER (BUILT IN)
B+ | _wren provioeo |

R60
—/ cs B +145v
[~ "ParT oF VA7 o P44 o
| 680 FC. 240UF
St EH = 200V
oy oo o | ¢4 = 15 +50V
SAOC’\) 22 (NUREAN l 03 +ocasp 160 caBa
400V | on-0FF  CIRCUIT 160LLF ;%%%%F

L Sw BREAKER

17J27 YVOLTAGE AND RESISTANCE CHART

Q 70 Volts p/p, 15,750 cps

TUBE USE PIN_NUMBERS ] L
o 1 2 | 3 4 5 6 7 8 | 9 o | 1n | 12

2 Aud. Out. 150V |83V -3v 2.8y |0V 148V | 145y

10J¥8 & Gate 120 36K [1.3MQ [FIL [FIL 1000 26002 |12K() 1202 N
3 Sound 0 3.5 80V _175v_ 0V

4CS6 Detector s?(z soo\f) FIL FIL {200k 12KQY |3.5Q

v3 Video Out. .05V | =7.5V |68V _ SV |0V |65V |54V

10KR8  |& N.I. ioo\éﬁ‘gogm_ 5K FIL[FIL 11500 130000 | 25K [12KQ) |
v4 Damper ! 150 n"\b ! }30 NEIFIL
178E3 | FIL [INF |INF  [12kQ [INF |INF_ |9 INF_[INF__ | 12K(2 [INF | FIL |
V5 snd. IF & Sync. |58V _ |0 60V 58V |1V [-1.3

6GHB  |Sep. 12k(2 2% 12k (FIL JFIL 12K0 127000 |GND | 1.9M(2] G ‘
V6 i vert. Osc. 21v 145V, -17V_|-17V_|145V, -21v

1728 | & Output FIL  |3.8MQ (INF  [12kQ0 [INF | 1.8M2| 1.8MQ [12K() |GND [200K(2|GND | FIL
|rlee S ouiet ! P e mre LoWee 1.8 DORGeND PR
V7 "Horiz. 120y 10V |-20v_|120y |120y |120y |-20v_[ovV  [120

21GYS Output FIL INF 12k GND |300K(2| 12K$2 | 12K(Y |12K$) |300K(2|GND |12K(1 | FIL
v8 Horiz. 00y .1V 3'2\6 i 120y 9.4y (3.2

8FQ7 Osc. 25KEY [2.2MQ1750Q 'FIL  [FIL | 45K() | 95K(2 {7502 |GND L

V9 1st Vid. SV oV |.sv 150V |50V |

4EHT IF 20 [420k(2|240  FIL_ |FIL | GND | 12KQ [20KQ) | GND 4 ]

vio i 2nd Vid. 16V o% L6V ! 150y |145V |

4EJ7 |IF 1000 |0 1000 'FIL [FIL |GND | 12kQ) |12kQ2 [GND |
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| PHILCO Chassis 17J27,A, Schematic Diagram, Continued

MODULE "B" (DETECTOR)
Lt = M354 . -

D2
IN6OC  LI7

-=M29

+50v

u; ]
8.2k —_—— e
ms M22A pos Mi9 G4A  M21A  M27
. - N
+150ve—} e Yean e t T +iGov+300v
R28 SRISA Sho 22 R19 = FocUS
15K miza L 8.2M
13K <6.8K %Ms 89V f
-
waa R22 5 ol 7561 we = s e -
M3 csC R3 A RES 5 3 |
R17 P L 1; !
22M Ri4 R9 :
56M 330K
R23 \ M20 RIS
560k ] CH ViA 470K
ca2 I950 172 10Jv8 VIDEO OUT. g = R20A
= ylav GATE = ooz Rz,
2 BYR2 VR2 4 =
13 33K NI f R39
0082 T / SR16 R24 | ADJ. L 15
GMV 450y 39K 22K R4S = 047 =
™
St
K =
15 To HORIZ. 100K
+50v OUTPUT GRID BRIGHT.
R30
1.5K
S8
c15 M24 cs2
' 047
400V
GIA

17327 & 17J27A

)
=
(=3
VR6E g
o7 R3s" ERT
= VERT. YOKE)
0015 ; > —(—¢ 1
GMy == HOLD 5‘5 M26 w ‘
VRIA {500k | Re7 v T6)
VERT. 680K
= RS8 | SIZE c16 J_ Hasv
680K .0082 T
GMV 1

wy REPFiFIER
o — — _] 1G3-1k3
= 10K |
R4|eoov I l HORI%.
1 | outrur
13K,5% I 9015 $70k 250
¢33 32 3 fRso
=390 4 9 X3
% e 120¥ 6 34
HOR.OSC. = B3¢ .
-9.4y f——-BRIGHT CONT.
HOR. 0SC. I 330 K :
- b 56K |
VRIC 32y L To N1 +150V A i izn zsz’g‘r +H50V
e HORZ HOLD Bias JUR P
68K 1Z.H R45 M27 R4t = =
4+ —
" e 2R Tom

NOTES: 1 ALL VOLTAGES TAKEN UNDER NO SIGNAL CONDITIONS. ANTENNA REMOVED AND TUNER OFF CHANNEL.
2. VOLTAGES MEASURED WITH A V.T.V.M. FROM POINT INDICATED TO CHASSIS GROUND.
3. COIL RESISTANCES READ WITH COIL IN CIRCUIT.
4 BALLOONS 10 11 ETC. SHOWN ON SCHEMATIC INDICATE WAVEFORM TEST POINTS.
5 CONTROL SETTINGS:
VOLUME - MINIMUM
CONTRAST - MID-RANGE
BRIGHTNESS - MID-RANGE
ALL OTHER CONTROLS SET FOR NORMAL OPERATION.
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PHILCO

\(TRAP)
|F._MODULE ""

——ELEVATION —&=

( DETECTOR)/

I.F. MODULE "B"

@—ELEVATION—8—

IF Trap & Detector Panel Components 17N35

17N35 VOLTAGE AND RESISTANCE CHART

TUBE USE - - ~ PIN NUMBERS .
1 2 | 3 ) 4 5 6 7 8 s [ w|[nl
vl Aud. Out. 150V |83V _ |-3v ‘z.w oV |18V |145
10JY8 & Gate 12K() | 36K 1.3M.01FlL FIL Llooﬂ 26000 | 12K | 12K(2
|10Jv8 & Gate | . B —
V2 Sound 0 3.5 | 80V 75V [ovV |
4CS6 Detector & 3oh AL e {200k T30 |30 !
I I ] T
v3 Video Out. .05y | -7.5V |68V _ | .5V 0V 65V |54V
I |
10kR8 &N 30002 Leoom 35KQ (FILTFIL _T‘lspﬁ_vaooﬂ 25KQ |12k | |
va | Damper l150v i HY. | | 150
17BE3 ! FIL ‘INF INF [12K{2 [ INF [INF 1 9M) [INF_INF [ 12k0 |INF[FIL
R R e L
V5 Snd. IF & Sync. |58V _ [0V 60V _ 'S8V 1y | |-1.3y
6GH8 Sep. zm 20 12KQ FIL TFIL 12KO 127002 {GND |1.9M0
- < i . . L _
V6 vert. Osc. 2V | 145V —17v Luv Tusv 21V
17128 & Output FIL Jz.sm&bw; xlzm‘ INF 1aMO;1aMQw12xO GND 200K§)GND FIL
Vi | Horiz. | | 120y ‘ov ‘-2ov 120y ‘1zov ‘120 120V
21GYS Output [FIL INF 12K£ _GND 3oom 12K() 12«(‘1 12k(2 300K§!GND 12kQ0 | FIL
S St e bl e bl Rl
v8 "Horiz. 100y |1V 3.2 ! | 120y . AEAE
8FQ7 \Osc 125K() |2.2 750(2 FIL FIL wasxn ‘9sx 750! LGND
1m0 - o b I I
V9 {1st vid. sy oV 15V | i 1150V 'S0V
4EH7 IF 12402 1420 40 FIL {FIL  GND lzm «20»«1 GND
= — S el i et el } 1 ]
V1o 12nd Vid. 1.6V o% L6y i ‘150\_/,\ 145v\
4E)7 |IF 1000 |o 110000 ‘FIL (FIL |GND | 12K{2 |12Kil {GND

NOISE CONTROL SETUP

17H22, 17)

25,

17J27/A, 17J28 & 17N35 CHASSIS

The noise control adjusts the bias of the noise in-

verter stage for optimum performance at all signal levels.

The procedure for adjustment is as follows:
1. Adjustment

2.

3.

Adjust

should be made on weak signal.

fine tuning control until slight sound
beat appears in picture.

ping sync.

30°

Adjust noise control (clockwise) until the pic-
ture appears watery or shifts sideways.
condition is due to the noise inverter stage clip-

Back off noise control (counterclockwise) until
plcture appears stable, then rotate approximately
in same dlrecnon for additional safety.

This

Chassis 17N35 Schematic Diagram

M33 MODULE ‘A"
1F
LINK
G5A=
VHE TUNER
11638
TO CNT
VHF M6
TUNER
B+ 140V 180
or
CI7TT MI8A
TUNER S
AGC l c7 2.2M
22
Iloov
RI2
AIGF.C R47 R43 680K R23
T 220 680K 560K
20% c2a SYNC. SEP.
g&o,_ 563(;]“ =15 172 GV%HB c22
‘GMV loov ¢
680
= = = R38 [
150K 3pag
AGCML2
| |
TO CNT
VHF
TUNER -——
B+140V
R67
TO Ciu 15K
UHF 2w
TUNER =——
B+
R60
cs4
fsr- -PART OF é—tkj 680 &8 +145v
| it fc |cass Tra
] & 2aogrl
————— D3 160
v » +150V
R R e
: L 1I60UF T 240UF
™ 2oovI 2oovI
C4a8D ~ C4BA by
M 0 ® o ® @® N~ ~ ~ z
W x 2 8 > R & = o
geagesdy ¢ B ER
 AANAANNA A (e .
| 3 454121 45 54718
we 2112184453 2 os L2 cleT
0033 Tomv T4
= =ca3 =GMV
77 "VNF PILOT LIGHT __ NE2HI
1
T0 % §—_"
| 30K °
S:JTC“I (BUILT IN) |
REAR | UHF PILOT LIGHT — NE2H |
OF + 30K 4%%9 1
HF | e =
TURER ! (BUILT IN) |
|

WHEN PROVIDED

the phase comparer is the common negative.

CHECKING THE HORIZONTAL PHASE COMPARER
SELENIUM (D1)

When servicing television receivers where the dual
selenium diode is suspected, a fast and efficient method
of checking them is this:
A 20,000 ohm/volt meter is employed. On the 10K
scale, the forward resistance (meter connected in the same
polarity as the diode) should be a maximum of 6000 ohms.
The ratio of the forward resistances of the two diodes
should be less than 2 to 1. On the 100K scale
resistance (meter connected in reverse polarity to the
diode) should be a minimum of 2 megohms. The center of

, the back
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PHILCO Chassis 17N35 Schematic Diagram, Continued

MODULE 'B

RI8 R10
T +150V

3.3K l 150K
20% c4 1 c3 AUD. OUT,
0015 T.OOBS 1/2 10JY8
i

R69
CIBA Mi2a
i =2 ‘ 33K o "C" TO
25 R63 M2TA
+150V 4o0v 33
RI4 MI5
L 5.6M +150v -}t
f
woaw Rza R'5A .
R RIS SISk o
mM20 470K ?g': 3w
w5
NI R22
1/2 10KR8 cse uggm.
V3 c48C 100 27
ason anc |19, CABINET
R24 | ADu. = ov
22K lM} VIDEO OUT.
1/2 10KR8
V3 4
cig i
. 9 v
100V
TO HORIZ. I I -
OUT GRID = =
2M
VERT. LIN.
} RS53
Ry ———————-- =) +145v 1.8M
J | 90K y3 21v

Cl iy
.0047T 00 pwe | T,
200V GM\IZO"‘ vert 5 U5 1roge
= = Howo V6

= *I-500k  R27 l
VERT. SIZE 680K cie
R58 VRIA W 1 +usv
3 0082
GMV
HV RECT.
Vit
148V 163 - 1K3
—_ R
car l DG 216Y5 HOT, 2 o B2  _ wv
'?83\7 Li2 I HORIZ. QUTPUT | | 7 ; 07:;
3 vr 8!l ¢ s00a °
Cszas-L HOR. OSC. l BKRae IPMBZ ! BRIGHT |
©%] |ioov 8FQ7 ~ -Lcaz’  HOR.OSC. 22K i DAMPER
- ve 33 rso | 89 (78E3
W S56M2
-~ - HORIZ w38y 4,10
3K VR3 TO GATE L3
h WIDTH TUBE"A" ce +150v
HORIZ. HOLD C34A 27'ﬁR 4v 23 .02\2,|0°/.
. 3. - Focus 2.2K 2.2M 600V L
VR4 = = 20% = 02
NOTES: ALL VOLTAGES TAKEN UNDER NO SIGNAL CONDITIONS. ANTENNA REMOVED AND TUNER OFF CHANNEL.

1
2. VOLTAGES MEASURED WITH A V.T.V.M. FROM POINT INDICATED TO CHASSIS GROUND
3. COIL RESISTANCES READ WITH COIL IN CIRCUIT.
4 BALLOONS 10 11 ETC., SHOWN ON SCHEMATIC INDICATE WAVEFORM TEST POINTS,SEE PAGE 92.
5 CONTROL SETTINGS:
VOLUME - MINIMUM
CONTRAST - MID-RANGE
BRIGHTNESS-- MID-RANGE
ALL OTHER CONTROLS SET FOR NORMAL OPERATION.
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PHILCO Chassis 17J27,A, Alignment Information, Continued

17H22, 17125, 17J27/A, 17J28 & 17N35 CHASSIS
VIDEO I-F AM AND SWEEP ALIGNMENT PROCEDURE

Preliminary Information
The following video I-F alignment procedure is based
upon a tuner with proper bandpass alignment connected to
the TV chassis.
1. Allow set to warm up 10 minutes minimum.
2. Apply —15V DC bias to AGC TP lug M12.
3. Connect scope thru a 15K resistor to 2nd detector TP
lug (M28). Calibrate scope for 2V p/p for 100% deflec-

Connect AM and marker signal generator thru a .0015

mf capacitor to TP1T (on tuner) I-F test jack.

Connect sweep generator through a 72 ohm to 300 ohm

matching network to antenna terminals.

Preset core adjustments

a. L13 and L15, six turns out from flush core posi-
tion.

b. L14, L16 and L18 fully engaged.

tion. c. L19, two turns out from flush core position.
AM ALIGNMENT CHART
AM MOD.
STEP | 400 AT 30% ADJUST REMARKS

1 43.5MC L11 - FOR MAX. ADJUST FOR FIRST PEAK DOWN FROM FLUSH CORE POSITION.

2 42.75MC L15 (ON PANEL) FOR MAX.

3 45.25MC L15T (ON TUNER) FOR MAX.

4 41.25MC L14 - FOR MIN. BIAS MAY BE LOWERED TO PRODUCE SUFFICIENT SCOPE

AMPLITUDE.

5 47.25MC L13 - FOR MIN. BE SURE TO ADJUST L13 FIRST, THEN L16, BIAS MAY BE LOWERED
47.25MC L16 - FOR MIN. TO PRODUCE SUFFICIENT SCOPE AMPLITUDE.

6 REPEAT STEP 5 UNTIL NO FURTHER IMPROVEMENT IS OBTAINED.

CAUTION: REMOVE AM GENERATOR FROM TP1T BEFORE PROCEEDING WITH SWEEP ALIGNMENT.

NOTE: TO PROPERLY POSITION FINE TUNING FOR SWEEP ALIGNMENT, SET TUNER TO CHANNEL 4 AND
INJECT 65.75MC, 30% MODULATED AT ANTENNA TERMINALS. ADJUST FINE TUNING CONTROL FOR
MINIMUM SCOPE INDICATION. DO NOT TOUCH FINE TUNING OR CHANNEL SELECTOR FOR BALANCE

OF ALIGNMENT.

SWEEP ALIGNMENT CHART

—

Repeat steps 1, 2, 3 and 5 in preliminary information.

2. Inject low impedance 40MC sweep to lug (M35A).
Make sure sweep is not in overload. Marker level
should be such that output level is not affected.

3. To obtain response curve (Figure B),

a. Adjust L19 for marker positions.

b. Adjust L18 to rock response curve.

c. Remove RF sweep before proceeding with 40MC
sweep adjustment.

4. Remove 40MC sweep.

CAUTION: Do not attempt to adjust L18 or L19
after they have been 40MC sweep aligned.

To obtain response curve (Figure A), proceed with
steps 7 and 8.

SWEEP GEN.
APPROX. 8MC | MARKER GEN.
STEP | SWEEP WIDTH UNMOD. R-F ADJUST REMARKS
7 44MC 42.5MC L15 (ON PANEL) ADJUST COIL INDICATED TO PLACE 42.5MC MARKER
BETWEEN INDICATED LIMITS ON SOUND SIDE OF CURVE
(FIG. A). ADJUST SWEEP GEN. LEVEL TO LIMIT SCOPE
TO 2V P/P DEFLECTION. KEEP RESPONSE LEVEL WITH
L11.
8 44MC 45.75MC L15T (ON TUNER) ADJUST COIL INDICATED TO PLACE 45.75MC MARKER
BETWEEN INDICATED LIMITS ON VIDEO SIDE OF CURVE
(FIG. A). KEEP RESPONSE LEVEL WITH L11.
LF. FREQ MC LF. FREQ MC
a6 4 a3 @ L:3 43 .- “ ““
WO%: o%-
so%. so%
ao%. S0%
o > :: [ T
il -t Joon
OVERALL LF. RESPONSE LAST LF. RESPONSE
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PHILCO Chassis 17J27,A, Alignment Information, Continued

4.5MC TRAP, SOUND TAKE-OFF AND
INTERSTAGE ALIGNMENT

Preliminary: Equipment:
1. Set contrast control to maximum. 1. V.T.V.M.
2. Set volume control to minimum, 2. AM Generator.
3. Apply —15 bias to lug M12. 3. RC Network (15K resistor and .01 mfd
in parallel).
4. 4.5MC Detector Probe.
SIGNAL INPUT
THROUGH 1500 RE-
STEP | SISTOR TO LUG M28 OUTPUT ADJUST REMARKS
A 4.5MC AM OR STATION CONNECT 4.5MC DETECTOR L8 (BOTTOM CORE) FOR INCREASE SIGNAL INPUT TO
SIGNAL PROBE TO LUG M4. CONNECT | MINIMUM OUTPUT INDI- GIVE 1/4 SCALE DEFLEC-
VTVM TO 4.5MC PROBE. SET | CATION ON VTVM. TION AT NULL POINT (THIS
METER TO 2.5V RANGE. STEP FOR 4.5MC TRAP ADJ.
ONLY).
B 4.5MC AM OR STATION REMOVE GROUND CONNEC- L4 (TOP & BOTTOM CORES) | RC NETWORK CONSISTS OF
SIGNAL TION FROM LUG M15A. FOR MAXIMUM INDICATION | A 15K RESISTOR AND A .01
CONNECT RC NETWORK ON VTVM. MFD CAPACITOR IN PAR-
FROM M15A TO GROUND. ALLEL
PLACE VTVM ACROSS
NETWORK. INPUT SHOULD
BE ADJUSTED TO KEEP
OUTPUT BETWEEN - 1V
AND - 2V.
c 4.5MC AM OR STATION SAME AS STEP B. L8 (TOP CORE) FOR MAXI-
SIGNAL MUM INDICATION ON VTVM.
D USE STATION SIGNAL REMOVE RC NETWORK AND QUAD COIL L7 FOR MAXI- THE CORRECT PEAK WILL
REPLACE GROUND TO LUG MUM SOUND OUTPUT. BE THE SECOND ONE WHEN
M15A TURNING CORE INTO COIL.
STEPS 388
LI5T
45.25 MC IF POLE
45.75 MC MARKER
a. lsrsps
DET jeac
STEPS 4 TO 6
AM
GE
9 g o STEP D
I 00|5 L7
QUAD coIL
s TEOEP ?
w !
CEN. TPIT E
3 L7 L4-TOP AND
JZT ﬂ aon’om cones
\/ STEPB M28 10K
__ﬂLz':Mc 40MC SWEEP
STEPS 1 TO8 L13© TRAP ALIGNMENT &
SWEEP GEN. L14(5) sTEP 5 LINJECTION LuG
5 ' 3%
L
o+ scope 15 & L0t ) g@ 1108
To | (&1 354 © n 3 ] —d o
§°T"aM GEN Le/@ 'E j' | 3 1
- —] — J -
| MATCHING 7 X = | l_ TO
H NETWORK / \ \ VL L SWEEP
1 oot L5 L14 Lit 43.5MC SEE_SWEEP
42, 75Mc| [[a1.25MC MARKERS ALIGNMENT
— FOR REP°N§E MARKER TRAP 42.5MC 8 45.75MC| |PROCEDURE STEPS L
750 42.5MC| | sTEP 4 STEPS 1,788 3A AND 3
STEPS 287
= L16
47.25MC
TRAP
STEP 5

Equipment Setup & Alignment Points
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RPEILCO

Chassis 17JT41, used in Models Q3572BE, Q3574GY, Q3576WA, has exact
service material on pages 99 through 106.
The following additional chassis types are very similar to the type covered
and may differ in tuner used, size of picture tube, and other minor details:
Chassis 17LT43, used in Models Q3730GY, Q3734WA,
Chassis 17NT45, used in Models Q4590WA, Q4592MA, Q4594PC, Q4596CH,

PERMA CIRCUIT PANEL

3 1]
Base View-17JT41 Chassis % m = i

AGC DISTRIBUTION CONTROL ADJUSTMENT 4. Reverse rotation of (VR1A) counterclockwise
(VR1A) - 17JT41 CHASSIS until noise is just minimized - and stop.
The AGC Distribution Control (VR1A) is preset at

the factory and should not, under normal circum- 5. Do not rotate (VRIA) any further. Further ro-
stances, be disturbed. However, if the RF, Mixer, tatior will not improve medium snow level and
1st IF or 2nd IF Transistors should be replaced, it will impair higher signal level capabilities.
may be necessary to reset (VR1A) for optimum sig-
nal handling and medium level snow performance. A A RESISTOR
1. Set the tuner to a channel which will pro- O WAA —AAA o) A RESIBSTOR
duce a good noise free picture (above medi-
um level signal strength). 33 ohm 620 ohm
300 OHMS B 300 OHMS 47 ohm 390 ohm
2. Reduce signal input by use of Pad (figure 1) 68 ohm 270 ohm
until noisg (medli’um l);vel snow) appears in ANTENNA TUNER 75 ohm 220 ohm

91 ohm 160 ohm

picture. 100 ohm 120 ohm
3. Rotate control (VR1A) clockwise just until (o] vV VA O 120 ohm 82 ohm
noise increases, then stop. A A 120 ohm 62 ohm
F16.1
17JT41 RESISTANCE CHART
PIN NUMBERS
TUBE USE
1 2 3 4 5 [ 7 8 9 10 1 12
V1-6KR8 | Sync Sep & Vid. Out | *30K [ 2M 11K | FIL | FIL | 15| *40K ]| B8.5K | 11K
V2.6BQ5 Audio Out NC 150K | 10022| FIL | FIL | NC 10K | NC 10K
V3-6BZ3 | Damper FIL [NC |NC | 8K NC | NC | 85M [ NC | NC | BK NC | FIL
V4-6CB6A | Sound I.F. 3.50| 1800 | FIL | FIL | 9K 9K GND
V5-6CS6 Sound Detector 6N 5600 | FIL FlL 10M 9K 3in
V6-6J26 Horiz. Out FIL | GND | 14K | GND | 330K | NC NC | 330K |NC |GND |NC FiL
V7-6JZ8 Vert. Osc. & Output | FIL | 4M NC | 8K NC [2.2M| 2.2M | 8K GND | 200K [ GND | FIL
V8-6FQ7 | Horiz. Osc. 23K | 1.9m | 750a| FIL | FIL | 42K | 80K | 750 | GND

*WITH POSITIVE LEAD OF VTVM TO GROUND
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PHILCO Chassis 17JT41 Schematic Diagram, Continued

Tviss MV L
vIF R30AY 7

NOTES
ALL RESISTANCE VALUES ARE IN OHMS £ 0%, 1/2 WATT
UNLESS OTHERWISE INDICATED

ALL CAPCITANCE VALUES OF 1.0 AND ABOVE ARE W 22K

PF & 20% AND ALL VALUES BELOW 1.0 ARE N WF +

20% UNLESS OTHERWISE NOICATED 0022
32y M194

L fgIPOI‘E]lTS MOUNTED ON VHF TUNER €66, L22

7
C18 R12
Iy

1€ Vv
005 1.5K
13K
R30
330
L 38 R14
1T Toos [.005 15
UNF TURER -
ms2 VRIA
*1.24 WITH SICNAL 5K
38y
m," 82UH = = ¥ SIGNAL 85% AGC
TINER FM24 Tav | O ADJ,
H5V —=
UHE { R31 C19
TUNER BY Q3 4o 22k 0012 ’
AT Wit
weateoon  pren 08 a7 . TORER 8% | |R33t o2 Mz0
REAR OF VR bt T Jy L. 68Ks IN6ODF
A THPT o0 RS5 $R4S e R20
F 15K $33k [*1Y ces = 368K
L FC 5'|. 33UF
oY% R 03 £3™ 1c37 ¢rae SWiTCH
+ 28 \1as O TOO5 {27k
g Ro4L L ———

M2e | NI 005
28 |1, 10k 005 90K ,l

' - iy %ng B
2.2M ¥ i¢
. Vi 82UH ../ 150 $8.2k [004]
| T3 I

WIRE
* Ce6 TN~ T1Llgy ) 2
T e 182 80 -
N o I047 ok 680K Q4 2 "3 &
TORF, 047 200T 3 r—1-—
AGC | Ao ve
ot 82K, 1.2M T \'A4
| 82K 2™ ¢ 1/2 6418
VERT, 0SC.

R72

RS9  R58

- S5 L
0039 68K X
/ ) : 8 22M  22M
) B+ > 3K
60,

Schematic Diagram-17JT41 Chassis

NOTES:
1. ALL VOLTAGES TAKEN UNDER NO SIGNAL CONDITIONS. ANTENNA REMOVED AND TUNER OFF CHANNEL.
2. VOLTAGES MEASURED WITH A V.T.V.M. FROM POINT INDICATED TO CHASSIS GROUND.
3. COIL RESISTANCES READ WITH COIL IN CIRCUIT.
4. BALLOONS SHOWN ON SCHEMATIC INDICATE WAVEFORM TEST POINTS.
5. CONTROL SETTINGS:
VOLUME - MINIMUM
CONTRAST - MID RANGE

BRIGHTNESS - MID RANGE
ALL OTHER CONTROLS SET FOR NORMAL OPERATION

@ 14 volts p/p,
15,750 cps
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PHILCO Chassis 17JT41 Schematic Diagram, Continued

R18
390K T0 N2t
°C" B0OST B+

OSCILLOSCOPE WAVEFORMS

These waveforms were taken with the receiver adjusted for
an approximate output of 2.5V p/p at the video detector.
Voltage readings taken with raster just filling screen and all
controls set for normal picture viewing except for photos 1, 2
and 3 where contrast was at maximum. The voltages given are
approximate; peak-to-peak values. The frequencies shown are
those of the waveforms...not the sweep rate of the oscilloscope.
All readings taken with Model PS127 Sencore Oscilloscope.

o8
i Ill d

R1 R35 | R
100 $ 68K %BK R23

5 volts p/p,
,750 cps

2.5 volts p/p, 2.5 volts p/p, L 11
15, 750 cps o 60 cps ® 15

volts p/p,

100 100 volts p/|
o 15,750 cps o 60 ¢ PP

ps

[/

50 v
.60c

@ 53 volts p/p,

olts p/p,
ps

15,750 cps

[/

50 volts p/p,
® G0 cps

~

1300 volts p/p
.i.total, 130 volts @ 115 volts p/p,
p/p sawtooth, 60 cps

VR2B R66
500K 470K
1w

£

1 Ve,
= SIZE

@ 11.5 volts p/p, @ 15 voles p/p, @ 21 vols /P,
15,750 cps 15,750 cps 15,750 cps

@ 48 volts p/p, © 42 volrs p/p,

@ 140 volts p/p, 22 volts p/p, 12 volts p/p, 90 volts p/
15,750 cps 15,750 cps 15,750 cps ® 15,750 ¢ ® 15,750 cps ® 15 i
P! Ps P!

,750 cps
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PHILCO Chassis 17JT41, Service Information, Continued
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PHILCO Chassis 17JT41, Service Information, Continued
17JT41 PANEL LUG CONNECTIONS
FROM TO FROM TO
M1A R78 (15V. SUPPLY) M22 CRT #5
M2 VRB- 1 M23 H.0.T. #7
M3 c62B M23A (BOT) C62-A
M4 VR6-2 M24 R84 (ON TUNER)
M5 VR8-2 M25 (BOT) VR7-3
M6 SPEAKER M26 R39
M7 SPEAKER M29 (BOT)  YOKE #11
M8 VR5-2 M29 (BOT) V.0.T. (GRN)
M9 VR5-3 M30 CRT #8
M11 VRB8-3 M31 (BOT)  VR6-3
M12 c62-A M32 L22 (ON TUNER)
M13 82-6 M33 (BOT) Vv.0.T. (BLUE)
M14 L10 (SND TRAP) M34 VR7-2
M15 (BOT) C62-C M34 (BOT) V.0.T. (BLK)
M16 YOKE #6 M35 FOCUS +190V
M16 (BOT)  V.0.T. (RED) M36 FOCUS +400V
M18 H.0.T. #3 mM38 CRT #3
M20 H.0.T. #2 mM38 €60
M21 (BOT)  H.0.T. #4 M39 CRT #6
PANEL INTERCONNECTING LEADS
ATO A
B TOB
cToc
DTOD
ETOE
FT0F
GTOG
PIN]VOLTS .
2 [ 150V HTOH Bottom View, VIF Trap Panel
H51 R~ POINTS ARE INDICATED BY BALLOONS A, B ETC.
190y
6\;?3 PNIVOLTS ] v6_ PN[voLTs ] V2 ¢ [osv] Q6 VR V1 28Y | Q2 [cTmsy
3128V OV | 6805 65V TVIT NOISE 6KR8 ™IT
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AP H i VIgoUT, 7
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TV15A
1ST V.I.E
[
4 I ) 680K W14
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PINIVOLTS
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1 {132V 60V | SND.DET. 70V SND. IL.E VERT. 0Sc| 8 | 190V | AGC. Ela7V
_32:_465\\1‘_ 7T ov 70V 8 OUTPUT[IO |-28V AMP. -
% [T50V . - .
oV Bottom View—Perma Circuit Panel-17JT41 Chassis
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PHILCO Chassis 17JT41, 17LT43, 17NT45, Alignment Information
VIDEO IF AM AND SWEEP ALIGNMENT PROCEDURE

PRELIMINARY INFORMATION

It is recommendedthat this Video IF alignment procedure
be done with the chassis disconnected from the 120V AC
line and an external 15 volts DC supply be used to power
the Tuner and IF section. This alignment is based upon a
tuner with the proper bandpass alignment connected to the

(omit this step when using 120V AC connected to chas-
sis).

B. Connectvariable external IF bias 4.5 to 6.5 volts
DC to lug M24.

C. Connect external Tuner bias

M32.

2.0 volts DC to lug

chassis.

D. Connect scope through 10K resistor to lug M14, set
scope gain for 2.0 volts p/p deflection.

CAUTION:

taken before proceeding: -

lugs M18 & M20.

To do this alignment with the chassis connected
to the 120V AC source the following .steps must be

a. Disconnect the AGC GATE winding leads from

E. Allow receiver to warm up 5 minutes minimum.

F. Set IF bias at lug M24 for 6.0 volts.

G. Inject low impedance 40MC sweep to lug M19 (3rd
IF base) through network (see figure 1). Make sure sweep
is not in overload. Marker level should be such that output
level is not affected.

b. Connect chassis to 120V AC through an Isola- H. Preset core adjustments: - .
tion transformer. a. L11 & L18 fully engaged (flush with top of
coil).
A. Connect external4 15 volts DC supply to lug M1A b. L17, L19 and L20 set 8 to 9 turns out from

flush core position.

I-F SWEEP ALIGNMENT CHART

SWEEP GEN. MARKER
APPROX. 8MC | GEN. UN-
STEP | SWEEP WIDTH | MOD. R-F | ADJUST REMARKS
1 aamc 42.5MC & LS ADJUST TO PLACE 42.8MC MARKER AND 48.785MC MARKER BETWEEN INDI-
45.75MC BOT. CATED LIMITS SHOWN IN FIGURE B.
2 4amc 42.5MC & LS ADJUST BY ROCKING CURVE TO PLACE 42.5MC MARKER AND 48.75MC
45.75MC ToP MARKER BETWEEN INDICATED LIMITS SHOWN IN FIGURE B.
CAUTION: DO NOT ATTEMPT TO ADJUST L5 TOP AND BOTTOM CORES AFTER THEY HAVE BEEN 40MC

SWEEP ALIGNED.

. Remove 40MC sweep.

. Connect AM and Marker Generator to J2T (UHF input on tuner), set VHF tuner to UHF

(ch. 1) position.

L.F. FREQ MC
46 s 4 43 a2

[T T T T

o%

L. Reset IF bias for 5.0 volts.
AM ALIGNMENT CHART
40%:
AM MOD. s0%
STEP | 400 AT 30% ADJUST REMARKS
3 44.0MC L11 - FOR MAX. ADJUST FOR FIRST PEAK DOWN FROM 8% VALLEY
44.0MC L14 - FOR MAX. FLUSH CORE POSITION. ADJUST TO Te==Rl
FIRST PEAK DOWN. 100% S ] -7
4 43.0MC L1T (ON TUNER) - FOR MAX. 18% HAT
48.25MC L19 - FOR MAX. OVERALL 1.F. RESPONSE
6 41.25MC L18 - FOR MIN. (TURN CCW) |BIAS MAY BE LOWERED TO PRODUCE
SUFFICIENT SCOPE AMPLIT UDE.
7 47.28MC L20 - FOR MIN. BE SURE TO ADJUST L20 FIRST. THEN
47.28MC L17 - FOR MIN. L17 BIAS MAY BE LOWERED TO PRODUCE LF. FREQ MC
SUFFICIENT SCOPE AMPLITUDE. @ o ” "
8 REPEAT STEP 8 UNTIL NO FURTHER IMPROVEMENT IS OBTAINED. UV I S I |
CAUTION: REMOVE AM GENERATOR FROM J2T BEFORE PROCEEDING WITH
SWEEP ALIGNMENT.
NOTE: TO PROPERLY POSITION FINE TUNING FOR SWEEP ALIGNMENT, SET

TUNER TO CHANNEL 4 AND INJECT 65.735MC, 30% MODULATED AT
ANTENNA TERMINALS. ADJUST FINE TUNING CONTROL FOR MINIMUM
SCOPE INDICATION. DO NOT TOUCH FINE TUNING OR CHANNEL SE-
LECTOR FOR BALANCE OF ALIGNMENT.

. . VALLEY FLAT
M. Connect sweep generator through 72 to 300 ohms matching network to antenna terminals. :::' 85% 10 5% 85%
N. Reset IF bias to get 2.0 volts p/p deflection on scope. o P ~
R-F SWEEP ALIGNMENT CHART LAST LF. RESPONSE
SWEEP GEN.
APPROX. 8MC | MARKER GEN. 1F. FREQ MC
STEP | SWEEP WIDTH | UNMOD. R-F ADJUST REMARKS 4 45 e a3 @
0%
9 44MC 42 .5MC LIT (TUNER ADJUST LIT TO PLACE 42.35MC
I-F colL) MARKER BETWEEN INDICATED
LIMITS ON SOUND SIDE OF CURVE
(FIG. A). ADJUST SWEEP GEN.
LEVEL TO LIMIT SCOPE TO 2V 0%
P/P DEFLECTION. KEEP RE-
SPONSE LEVEL WITH L14.
10 44aMC 45.78MC L19 ADJUST L19 TO PLACE 45.75MC
MARKER BETWEEN INDICATED
LIMITS ON VIDEO SIDE OF CURVE 100% —amC
(FIG. A). KEEP RESPONSE LEVEL aa7mc HIME
WITH L14. :
K OBTAIN FRINGE CURVE AS FOLLOWS: OVERALL LF RESPONSE (FRINGE)
A. REDUCE IF BIAS TO 3V DC: TUNER BIAS TO 1.8V DC
B. LOWER SWEEP INPUT TO MAINTAIN 2V P/P SCOPE DEFLECTION
ADJUST HIGH FREQ. SIDE OF CURVE BY ADJUSTING L14 FOR WAVEFORM ''C*’
12 TOUCH UP 47.25MC TRAPS AS FOLLOWS:
A. REPEAT AM ALIGNMENT STEPS 7 & 8, MINIMIZE L20 AND A SLIGHT TOUCH |F Response Curves
OF L17 MAY BE REQUIRED TO ACHIEVE FURTHER NULLING. :
& Fringe Curve
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PHILCO Chassis 17JT41, 17LT43, 17NT45, Alignment Information, Continued

17JT41, 17LT43 & 17NT45 CHASSIS
4.5 MC TRAP, SOUND TAKEOFF AND INTERSTAGE ALIGNMENT

Preliminary: 4.5MC DETECTOR JIG
1. Connect receiver for normal AC operation,
2. Set contrast control to maximum. AT —— o IN6O 47K
3. Set volume control to minimum with power switch “*ON"’. — " I N PART NUMBERS
4. Connect 5.0 volts DC to lug M24 (IF bias). e | g, o-tea-al
Equipment: 1L ! L oce OUTBUT Ry g6-24783
1. V.T.V.M. e T I Tooome weren O 3TANE
2. AM Generator. . || |
3. RC Network (15K resistor and .01 mf cap. in parallel). o= = =
4. 4.5MC Detector Probe (see section 1).
SIGNAL INPUT
THROUGH 1500~ RE-
STEP | SISTOR TO LUG M14 OUTPUT ADJUST REMARKS
A 4.5MC AM OR STATION | CONNECT 4.5MC DETECTOR L10 (BOTTOM CORE) FOR INCREASE SIGNAL INPUT TO
SIGNAL PROBE TO LUG M9. CON- MINIMUM OUTPUT INDICA- | GIVE 1/4 SCALE DEFLECTION
NECT VTVM TO 4.5MC TION ON VTVM. AT NULL POINT (THIS STEP
PROBE. SET METER TO FOR 4.5MC TRAP ADJ. ONLY).
2.5V RANGE.
B 4.5MC AM OR STATION | REMOVE GROUND CONNEC- L12 (TOP & BOTTOM RC NETWORK CONSISTS OF A
SIGNAL TION FROM LUG M26. CORES) FOR MAXIMUM 15K RESISTOR AND A .01 MFD
CONNECT RC'NETWORK INDICATION ON VTVM. CAPACITOR IN PARALLEL.
FROM M26 TO GROUND.
PLACE VTVM ACROSS
NETWORK. INPUT SHOULD
BE ADJUSTED TO KEEP
OUTPUT BETWEEN -1V
AND - 2V.
c 4.5MC AMOR STATION | SAME AS STEP B L10 (TOP CORE) FOR
SIGNAL MAXIMUM INDICATION
ON VTVM.
D USE STATION SIGNAL REMOVE RC NETWORK AND QUAD COIL L9 FOR THE CORRECT PEAK WILL BE
REPLACE GROUND TO LUG MA XIMUM SOUND THE SECOND ONE WHEN TURN
Mm26. OUTPUT. ING CORE INTO COIL.
Lio
BOTTOM CORE
e 45MC (TRAP)
SEE g STEP A
SWEEP ALIGNMENT [y
STEPS 1 82 P
a r
uT = H
43 0MC IF POLE T
42 .5MC MARKER ] "
STEPS 48 9 1 8La '
44 OMC ]
MARKERS 1 T
STEPS 3T0 8 42.5MC 8 45.75MC ! QUAD. COIL
AM STEPS 3,9810 ] STEP D
GEN an — W v2 )
]
' 1
[ [N :
l g U0 ; L12
ot 04 vis L o
To SWEEP MTY&SIBF ASC o AGC A '
GEN E A, sy NP 260k L
[ o 22 -
S Q5
o &k T ©
JoT
sress s ' e agorrou| (& °
S&EEP 4,5MC
v N . STEP B
t> v O TOOT| 1 ]
od=p SCOPE T ] L}
Q -9 To AM GEN.
+ o AM : L7 120 | L -J L 8
= MATCHING 47.25MC 47.25MC VR2 VR3
NEWORK TRAP TRAP_[yeRT.  VERT.  HOR. WIOTH
! STEP 7 STEP 7 LIN. SIZE  HOLD
:  NETWORK | a155uc || 4525mc
Leccccca—- .
is:e Fig{[®To M9 TRAP || MARKER
STEPS 1 @2 sTEpe | 45.75MC
STEP 5&10

17J741, 17LT43 & 17NT45 Equipment Setup & Alignment Points
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PHILCO Tuners TT164B,C,D, Schematic Diagram

S6T-F
UHF 8+
SWITCH

Q: 13

SST-R ‘l_cm J2r

Fe——————=—=== b
I 785 ] | eo oy
1| 325M |
[
won L =2% HES
YHE
INPUT

WOTES

Cc18T
2.7
—
=+ \ S4T-R
VHF - UHF
INPUT

0 Chet
INPUT

ALL SWITCHES SHOWN I CH-13 POSITION
ALL ROTOR BLADES ARE SHORTING TYPE
ALL CAPACITORS IN PICOFARADS.

ALL RESISTORS IN OHMS, K=1000

ALL SWITCH SECTIONS ARE VIEWED FRON
FRONT OF TUNER F+FRONT, R=REAR.

L15T |
Vi g |
V2 %97 g wixe puate |
xR ;o

RIOT

22K
cI7TT
tcco—'?w—' HEATER

L]

S6T-F
UNF B+
SwTch

SST-R
[0

L C1aT

’I“O

= i S4T-R
VHE - UHF

WOTES

ALL SWITCHES SHOWN IN CH-13 POSITION
ALL ROTOR BLADES ARE SHORTING TYPE
ALL CAPACITORS IN PICOFARADS.

ALL RESISTORS IN OHMS , R=1000

ALL SWITCH SECTIONS ARE VIEWED FROM
FRONY OF TUNER: F=FRONT, R=REAR.

# SEE TABLE BELOW

STNBOL | TT1648 | 111640
s %
PR
T | 180
ouT_| WK -
A o%

Schematic Diagram TT164B & TT164D Tuners

L35T

==

| [am S
LST
=R
L6T
=204

[S=STN}

FINE_TUNING
cor

vIT
! s 4L2T  caaT
o 05 5.8 18
- .

TEST
PN OTPaT

-~
=

vIT
5GJ7
0SC 8 MIXER
DETENT
roTor *\T seT
ASSY UHF B+
SWITCH

DRIVE GEAR
F.T.

SHAFT 8
ROTOR
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INSULATOR

DETENT
SPRING

S8T
ANT

S4T
UHF
VHF

GEAR HEAD
SCREWS

S3T
RF

SIT  s2T
0SC MIXER
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RCA VICTOR

Chassis KCS-160A, -B, -C, used in Models AH-066Y, AH-070BK, WK, AH-090MR, WR;
Chassis KCS-156A used in Models AH-126B,E, W, are practically identical electrically.

For alignment information see pages 119-120 and 123.

Other data on pages 107-110.

T04 TUNER vioa T101 L104
ROWER RSSEMBLY outsuT ouTsuT croxe
TRANSFORMER 12FX5) TRANSFORMER
e
-
{
[
[
|
|
|
I 1
] !
[
V206 1203, ()
VERT. 0sC| |
8 vEr !
ouTRUT b
(15KY8) |
T202 |
: |
vio2 - T i
SOUND DET. ||
RECTIFIER 8 1ST AUDIO | |
(1B3GT/1G3GT) | (6HZ6) !
0 1
v201
| SOUND 1 |1
| & SYNC [
| (6GHBA) i
|
CBIOt—— |
CIRCUIT ] !
BREAKER h 7. i
k: SC. h
-l
{l
i
|
i :
I
| A S AR StV VA W N A0 WA WL N B
ci2
T102 VIO T103
HIGH HORIZONTAL Vi03 VERTICAL Ri24 R123
VOLTAGE OUTPUT R4 DAMPER  OUTPUT VERTICAL commsr HORIZONTAL
TRANSFORMER Jot (22JF6) WIDTH  (17CK3) TRANSFORMER HOLD (ON PW BD) HOLD

WIDTH AND LINEARITY ADJUSTMENTS

Set AC line voltage at 108 volts.

Adjust the height and vertical linearity controls for a symmet-
rical raster that just fills the screen from top to bottom.

Set the brightness and contrast controls to maximum and adjust
the width control (R110) so that the raster just fills the screen hori-
zontally. If necessary, turn the centering magnets to center the raster.

Turn the contrast control to minimum and center the raster ver-
tically. If the height and linearity adjustments are correct the raster
should fill the screen +0, —1/4” at the top and bottom. When normal
120 volts line is restored, the vertical blanking bar should not change
in width as the picture is rolled slowly downward and the picture
should have the proper amount of horizontal scan.

HORIZONTAL SINE WAVE ADJUSTMENT

Remove sync by shorting Terminal “AE” (Zone A-6, PW200)
to chassis ground. Short sine wave coil L207 by connecting a jumper
wire between TP4 and Terminal "W TP4 (Zone 5SA, PW200) and
Terminal "W (Zone 4A, PW200).

Adjust horizontal hold control until picture sides are vertical.
Remove short from sine wave coil (TP-4 and Terminal “W'’), then
adjust L207 sine wave coil so that the picture remains stationary with
sides vertical. Remove short from sync (Terminal "AE").

From CCW direction of horizontal hold control, pull in from out
of sync condition should be from 1 to 3 bars. From the CW direction
from 1 to 8 bars. There should be no loss of raster on either extreme
of control rotation.
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RCA Victor Chassis KCS-160 Schematic Diagram

— e ——— — — — — —
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l 820K3 820K
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@ TP-5 l R241
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l R247 c237
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' = Toor REE 33k 12K l
® V2068 PIN 9 c23al TPe4® !
68T veor W
VERTICAL OSCILLATOR GRID R268 c250 = I
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HORIZONTAL RATE 12V P-P
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VIDEO AMPLIFIER PLATE
VERTICAL RATE 110V P.P
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RCA Victor Chassis KCS-160 Schematic Diagram, Continued
- — R
V104 ALL RESISTANCE VALUES ARE IN OHMS. K=1,000.
ALL RESISTORS ARE 1/2 WATT, EXCEPT AS INDICATED.
12FX5 T101 ALL CAPACITANCE VALUES LESS THAN 1.0 ARE IN uf.
AUDIO 1.0 AND ABOVE ARE IN pf, EXCEPT AS INDICATED.
E 2 OUTPUT AUDIO OUTPUT M DIRECTION OF ARROWS AT CONTROLS
w10 NS.
F - TRA4 SPEAKER INDICATES CLOCKWISE ROTATION-
2 VOLTAGES MEASURED WITH “VOLTOHMYST" & WITH NO SIGNAL
S ” INPUT AND SHOULD HOLD WITHIN $20% WITH 120V. AC SUPPLY.
%INDICATES 5% TOLERANCE.
13
+170V. i
RI04 100K
BRIGHTNESS
L/
oe—»TO VI01(1,7) /
1 s1o18
L sev 7] 19FEPAA/B
- c229 L2086 AN
— contrast | °78° 380 Py R106 ri
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AGC PLATE
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T

V105 PIN 3
KINESCOPE 1ST ANODE
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V105 PIN 3
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HORIZONTAL PHASE DETECTOR
HORIZONTAL RATE 15V P-P
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Service Information, Continued

FH—+170V

PW200 BOARD, PHANTOM VIEW

o e | w | o 3} @

PW200 Board, Phantom View

PW200 KC5160 COMPONENT LOCATION GUIDE

mooOww
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O V.

RCA VICTOR

Chassis KCs3-161A,B, used in Models AH-184M, Y, AH-188WK, AH-196ER, WR;

Chassis KC3-162A used in Models AH-192E, M, W, are practically identical electrically
Other data on pages 111-114.

For alignment information see pages 124-125 and 128.

TUNER MOUNTING

KRK 125 VHF TUNER ASSEMBLY

ANTENNA

51005 KRK 122 BOARD
SWITCH UHF TUNER ASSEMBLY
ASSEMBLY
Blo3 KCS161 CHASSIS LAYOUT
DIAL
CONTROL POINTER PULLEY
ASSEMBLY IF VIDEO BD
ASSEMBLY
3 T101
R122—— |
BRIGHTNESS
CONTROL
E:
Lio4 f AGC 8 SYNC JoS STABIL-
CHOKE ' K’\"“ 1ZER
L501.. HORIZ. ‘—\
C.
CO"— @¢ L 1 _R560
/ HORIZ
REMOTE—| . HOLD
MOTOR : ®
(CHANNEL) CRuT { @ (‘,’3"}23, @< R544
PROTECTOR AN VERT.
< ’ X “ggg' LIN
$1002 P L ; )
SWITCH ¢ ol Q‘ R536
] L O h VERT.
102 ' HOLD
INTE o0
13GF7 4 (2 RLR534
@ _VERTOSC 8 VERT
VERT.OUTPUT ® HEIGHT
i
PW1100—RELAY
TI02 Lio1 v103
HI VOLTAGE WIDTH (17AY3)
TRANSFORMER colL DAMPER
vio2 viol J101 TIo3————
(163-6T / 183-6T) (22JF6) DEFLECTION VERTICAL
Hl VOLTAGE HORIZ. YOKE OUTPUT
RECTIFIER OUTPUT SOCKET PW900 -AMP TRANSFORMER

KCS161 Chassis Layout
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1 VERT. RATE 3.5V P-P
TERM BI-PW500
270V B+ BUS

2 VERT. RATE 1.5V P-p
2ND DETECTOR
TP3

VERT. RATE 80 V P-P
V2018 PIN 9
VIDEO AMPLIFIER PLATE

HORIZ. RATE 80 V P-P
V201-8 PIN 9
VIDEO AMPLIFIER PLATE

5 VERT. RATE 25 V P-P
TERM. N PW200
SYNC TAKE-OFF

6 HORIZ. RATE 25 V P-P
TERM. N PW200

SYNC TAKE-OFF

7 HORIZ. RATE 65 V P-P
V5018 PIN 1
SYNC AMPLIFIER PLATE

RCA Victor Chassis KCS-161A,B, Schematic Diagram

RCA Victor Chassis KCS5-161A, B, Schematic Diagram, Continued

-_— -— - - - -
V2014 v202 T203 vio4 T101 NOTES: K=1000
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3 SR247 R243 J.cm Soov - _ - L ci01 1.0 AND ABOVE ARE IN uuf, EXCEPT AS INDICATED.
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RCA Victor Chassis KCS

-161A, B, Service Information, Continued

PW200 BOARD ASSEMBLY PHANTOM VIEW QUruT
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RCA VICTOR

Chassis KCS-163A,B,C,D,E, used in Models AH-130E, M, W, ER, WR, AH-138WRK,
BH-208WK, CH-252WK, CH-276WK, CH-312WK, CH-320LK;

Chassis KCS-164A, B, used in Models AH-074E, M, W, AH-078WK, YK, are identical
in almost all respects to sets covered on these pages 115 through 118.

For alignment information see pages 121 through 123,

HORIZONTAL SINE WAVE ADJUSTMENT

Remove sync by shorting Terminal "AE” (zone 2B, PW200) to
chassis ground. Short sine wave coil L207 by connecting a jumper
wire between TP4 (zone 5A) and Terminal "W (zone 4A) on
PW200.

Adjust the Horizontal Hold control, R123, until the picture sides
are vertical. Remove shorting wire from across the sine wave coil.
Adjust L207 Sine Wave Coil until the picture remains stationary and
the sides vertical. Remove short from sync grid (Terminal "AE").

From counterclockwise direction of the Horizontal Hold Control,
the pull in from out of sync condition should be from 1 to 3 bars,
and from the clockwise direction, 1 to 8 bars. There should be no
loss of raster on either extreme of control rotation.

WIDTH AND LINEARITY ADJUSTMENTS

Adjust the Vertical Height and Linearity controls for an approxi-
mately symmetrical raster.

Note: Width adjustments are most accurate when made with low
line, 108 VAC, supply voltage.

Set both Brightness and Contrast controls at maximum. (Fully
clockwise). Adjust width control, R111, until the raster just fills
the screen horizontally +0, —14”. Turn centering magnets together
and individually to center the raster.

Turn contrast control to minimum, then center the raster vertically.
After the Vertical Height and Linearity adjustments are completed at
108 VAC supply voltage, the raster should fill the screen +0, —14"”
at the top and bottom.
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RCA Victor Chassis KCS-163 Series Schematic Diagram
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RCA Victor Chassis KCS-163 Series Schematic Diagram, Continued
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RCA Victor Chassis KCS-163 Series Service Information, Continued

PW200 PHANTOM VIEW
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RCA Victor Alignment Information for Chassis KCS-156 and KCS-160

PICTURE I-F ALIGNMENT—KCS156 ANC:- KCS160 CHASSIS
PICTURE I-F TRANSFORMER AND TRAP ADJUSTMENTS

TEST EQUIPMENT CONNECTIONS:

In step 1 ground I-F AGC terminal "C” of PW200. In step 2 use —5 volts bias to I-F AGC terminal

BIAS SUPPLY. .. ...
“C" during trap adjustment and during sweep alignment except step 5.

MARKER GENERATOR........ ... Connect to Mixer Grid test point of KRK127 in series with pad shown in illustration.
VIVM -......Connect direct probe to TP3 (2nd Detector).
MISCELLANEOUS ... Connect a 300 ohm carbon resistor as a dummy load across the antenna terminals. Refer to illustration

for all adjustment locations and responses.

PEAK ALIGNMENT

SWEEP MARKER
STEP GENERATOR GENERATOR ADJUST REMARKS
I Y EU R S S S —
Peak 1st Pix I-E Peak T207 and adjust Marker Generator output
1 eaPIage Tlr)a(ms 44.25 me. T207 for approximately 3 volts at TP3 when finaily
. NOT peaked.
b e USED e S R T
2 47.2‘? nigstl"rap 47.25 me. T204 Adjust T204 for minimum.

PICTURE I-F SWEEP ALIGNMENT

TEST EQUIPMENT CONNECTIONS:

BIAS SUPPLY ... ... ... —5 volts to rerminal “C of PW200.

OSCILLOSCOPE. ... Direct probe to TP3. Calibrate scope for 5 volts peak to peak.

MARKER GENERATOR..... ... Connect to Mixer Grid test point of VHF tuner in series with matching pad shown in illustration.
SWEEP GENERATOR.. . ... Connect to TP2 (pin 2 of V204). Use short leads. Maintain sweep gain to produce full scale deviation

of oscilloscope calibrated trace.

SWEEP MARKER
STEP GENERATOR GENERATOR ADJUST REMARKS
3 Adjust 2nd Picture 40-50 me 41.25 mc. E%ﬁnﬁ? Adjyst for maximum gain and response curve
[-F plate Transformer ’ 45.75 mc. Cores) “A’”. Set sweep gain to maintain 5 V. P-P.

Move the Oscilloscope to TP1 using a diode probe and 180 ohm pad. Calibrate the oscilloscope for 0.5 volts Peak to Peak. Sweep
Generator to Mixer Grid TP. Lightly couple Marker to sweep cable. Channel selector to 3 (—35 V. AGC Bias).

4 AZ-{())?IS;::}”:: ?lgte 40-50 me 41.25 mc. L30 Adjust for response "B Use inner peak of L30
arid Tran;x:nrmer : 45.75 mc. T205 coil slug (bottom of winding).

Remove — S V. bias from terminal "C” of PW 200.

. . L30 If necessary, readjust L30 slightly to bring the
41.2 - . . N
5 Azdejil(.;[!:izilt 40-50 mc. ;;:; g:z Mnx(j;iylplme S:txg&pgi:gqé‘%.ﬁ mc.) to one of the peaks
L S .

Use direct probe and connect oscilloscope to TP3. Calibrate to 5 volts Peak to Peak. Remove 180 ohm pad. Reapply —5 V. bias to
terminal “"C" of PW200.

SN - S =

6 Check I-F 40-50 mc. 41.25 mc. T207 Retouch T207 slightly to maintain response "D

Remove dummy antenna load and substitute the sweep attenuator pad. Attach the sweep generator to the attenuator pad. The Marker
Generator to tuner TP through pad shown. Adjust fine tuning for correct oscillator frequency.

Overall 45.75 mc.

41.25 mc. . .
Make slight adjustments only. Observe response
7 Check R-F/IF 40-50 mc. 425 me. T207 “E”. If necessary, repeat complete alignment pro-
Overall 45.0 mc P
45.75 me. cedure.

Check UHF R-F I-F overall
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RCA Victor Alignment Information for Chassis KCS-156, KCS-160, Continued

KCS156, 160 PICTURE I-F ALIGNMENT DRAWING

ADJUST ... STEP

APPLY -5V. BIAS

l—lF AGC...GROUND IN STEP @
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CRYSTAL DETECTOR
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180 DETECTOR SCHEMATIC T207

IF CRYSTAL DET. PROBE
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SWEEP GENERATOR €4-STEP

AoJusT...sTeps (1 X(6)7)

ADJUST...STEPS ©
T201
| paTP3
VTVM &——sTerPs—{1 2)
MIXER score4—sTePs-(3)(5)(6)

PLATE PW200
(L30) X

c2
300.n. CARBON RESISTOR

sters (1) T0(6)

SWEEP GENERATOR THROUGH
ATTENUATOR PAD (FIG. 3), STEP (7)

MIXER GRID TILT:60% PIX
MATCHING PAD

(FIG.1)
100 -
MARKER GENERATOR | SWEEP GENERATOR

STEPS STEPS
RESPONSE “c"
0 BIAS

100 % 100%
REF, REF.

45,75 MC

80%

42.5IF
SOUND 20-50%
41.25

18-32% SOUND

RESPONSE "a" RESPONSE “8" RESPONSE "D" RESPONSE “"
T208 LINK CIRCUIT IF RF IF OVERALL

KCS156, 160 Picture 1-F Alignment Drawing
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RCA Victor Alignment Information for Chassis KCS5-163 and KCS-164

PICTURE I-F ALIGNMENT—KCS163 AND KCS164 CHASSIS
PICTURE I-F TRANSFORMER AND TRAP ADJUSTMENTS

TEST EQUIPMENT CONNECTIONS:

BIAS SUPPLY. ... e In step 1 ground I-F AGC terminal "C" of PW200. In step 2 use —8 volts bias to I-F AGC terminal
“C" during trap adjustment and during sweep alignment except step 6.

MARKER GENERATOR................. Connect to Mixer Grid test point KRK133 in series with pad shown in illustration.

VIVM. . iiiianes _Connect direct probe to TP3 (2nd Detector).

MISCELLANEOUS _.._.................... Connect 2 300 ohm carbon resistor as a dummy load across the antenna terminals. Refer to illustration

for all adjustment locations and responses.

PEAK ALIGNMENT

SWEEP MARKER
STEP GENERATOR GENERATOR ADJUST REMARKS
. Peak T207 and adjust Marker Generator output
1 Pll):t‘::k’l}:;nl:g:r;\ir 44.25 mc. T207 for approximately 3 volts at TP3 when finally
peaked.
. NOT
Adjust ‘T204B
47.25 mc. trap USED 47.25 mc. (Bottom Core) X . X )
Adjust for minimum. Readjust 47.25 mc. trap if
Adjust 10,75 me T204A necessary after step 4.
39.75 mc. trap ' ' (Top Core)

PICTURE I-F SWEEP ALIGNMENT
TEST EQUIPMENT CONNECTIONS:

BIAS SUPPLY ... .. .. —8 volts to terminal "C’” of PW200.
OSCILLOSCOPE.. ... ...t Direct probe to TP3. Calibrate scope for 5 volts peak to peak.
MARKER GENERATOR................. Connect to Mixer Grid test point of VHF tuner in series with matching pad shown in illustration.
SWEEP GENERATOR Connect to TP2 (pin 2 of V204). Use short leads.
SWEEP MARKER
STEP GENERATOR GENERATOR ADJUST REMARKS
4 Adjust 2nd Picture 40-50 mc 41.25 mc. Taf(;lsot(t’cl;rzp Adjust for maximum gain and response curve
I-F plate Transformer ) 45.75 mc. Cores) “A”. Set sweep gain to maintain 5 V. P-P.

Move the Oscilloscope to TP1 using a diode probe and 180 ohm pad. Calibrate the oscipposcope for 0.3 volts Peap to Peak. Sweep
Generator to Mixer Grid TP. Lightly couple Marker to sweep cable. Channel selector to 3 (—8 V. AGC Bias).

Adjust Mixer Plate Coil 41.25 mc.

L11 Adjust for response “B”". Use inner peak of L30
d st I.F 40-50 mc. ] P S P
5 gricé!“"l'rars\sformer me 45.75 mc. T205 coil slug (bottom of winding).
Remove —8 V. bias from terminal "C" of PW200.
. L11 If necessary, readjust L11 slightly to bring the
6 AZde_ro Bias 40-50 mc. 41.25 mc. Mixer Plate| picture carrier (45.75 mc.) to one of the peaks
justment 45.75 mc. . RPAN
Coil on response "'C’.

Reapply —8 V. bias to terminal "C" of PW200. Change oscilloscope to direct probe and attach to TP3. Calibrate to 5 volts
Peak to Peak. Remove 180 ohm pad,

41.25 mc.

Check I-F
7 45.75 mc. T207

Overall 40-50 mc.

Retouch T207 slightly to maintain response "D"".

Remove dummy antenna load and substitute the sweep attenuator pad. Attach the sweep generator to the attenuator pad. The Marker
Generator to tuner TP through pad shown. Adjust fine tuning to correct oscillator frequency.

41.25 mc. . . L
R Make slight adjustments only to maintain re-
8 Check R-E/I-F 40-50 mc. 42.5 mc. T207 sponse “D". If necessary, repeat complete align-
Overall 45.0 mc. ment procedures
45.75 mc. :

Check UHF R-F I-F overall
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RCA Victor Alignment Information for Chassis KCS-163, KCS-164, Continued
KCS163, 164 PICTURE I-F ALIGNMENT DRAWING
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REF 45.75MC %}237% 45MCIF REF.
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sguzrgn Oto5. 25t055%
161022%, 3975, 47.25 SOUND
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KCS163, 164 Picture I-F Alignment Drawing
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RCA Victor Alignment Information for Chassis KCS-156, KCS-160, KCS-163, KCS-164

SOUND ALIGNMENT OF KCS156, 160, 163, 164
SOUND I-F, SOUND DETECTOR AND 4.5 MC. TRAP ALIGNMENT

TEST EQUIPMENT CONNECTIONS:

BIAS SUPPLY. ... . ... Apply —10 volts to the I-F AGC bus at terminal "C"” on PW200.
OSCILLOSCOPE............ccoooiee Through test diode detector (figure 2) as shown to PW200 terminals "L” and "Q"".
SIGNAL GENERATOR...............__.. To TP3 on PW200.
VIVM . e Through test diode detector (figure 2) as shown to PW200 terminal "L" and V202 pin 7.
GENERAL............................. Set contrast control fully clockwise.
SIGNAL
STEP GENERATOR ADJUST REMARKS
. 4.5 mc. Adjust for minimum 600 cps. indication on oscilloscope. The
1 Ad]uit4'5 me. 600 cycle. (gozt(t)olg) core should penetrate the coil from the board side when
rap AM mod. finally adjusted.
Adjust detector
2 grid transformer 4.5 me. T202A & B Adjust for maximum negative DC on meter. Set generator
- for 0.5 to 1.0 volts when peaked. T201A top core and T202A
Adjust sound T201A core should penetrate the coil from top of can and T202B
3 take-off 4.5 mc. (top) should penetrate coil from board side when finally peaked.
transformer P

NOTE: DO NOT READJUST T202B (BOTTOM) AFTER TRANSFORMER PEAKED IN STEPS 2 & 3.

Disconnect bias and the diode test detector. Turn off signal generator and tune in strongest signal in area (use test pattern if availa-
able), adjusting volume control for normal volume (approx. ¥; turn from C.C.W.). Turn core of T203 flush with top of coil
form. Reapply bias and adjust until hiss can be heard in sound.

Adjust sound Not Turn core clockwise to 2nd peak, adjusting for maximum
4 detector Used T203 volume and least hiss in sound. If necessary, retouch T201A
transformer & T202A (top cores) only.

EXTERNAL BIAS: TEST DIODE DETECTOR STEPS (D(2)3®)
(-I0V)  VOLTAGE
sTEPS (D23 @
AS
NECESSARY

ADJUST...STEP

'SCOPE —— STEP(1)—0 ; O

ADJUST:
TOP 8 BOTTOM
STEP(2— STEPS
TOP ONLY
STEP@—— o—
SIGNAL VTVM
GENERATOR =—STEPS(D(2(3N
4.5 MC Lo
600 CYCLE T201 ster(D) |
AM MOD.
ADJUST: TP3
BOTTOM TOP
STEP(D)
TERM'Q"
"
PW200. ..KCS156,160,163,8164 |
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RCA Victor Alignment Information for Chassis KCS-161 Series

PICTURE I-F ALIGNMENT—KCS161 CHASSIS
PICTURE I-F TRANSFORMER AND TRAP ADJUSTMENTS

TEST EQUIPMENT CONNECTIONS:

BIAS SUPPLY ... . . ... NONE IN STEP 1 (Ground I-F AGC terminal “C” of PW200). Bias I-F AGC terminal "C" at
— 6 volts when adjusting traps in step 2 and during sweep alignment except step 5.
MARKER GENERATOR..... ...Connect to Mixer Grid TP of KRK125 in series with mixer pad shown. (Figure 1.)

VIVM. ... ..Attach through direct probe at TP3 (2nd Detector).

MISCELLANEOUS.. ... Attach a 300 ohm carbon resistor as a dummy load across the antenna terminals.

Refer to illustration for all adjustment locations and responses.

PEAK ALIGNMENT

SWEEP MARKER
STEP GENERATOR GENERATOR ADJUST REMARKS

Peak 1st Pix I-F .
Peak T207 and adjust generator output to
! Plate(’l_i_r;g;f)ormer NOT 44.25 me. T207 maintain approx. 3 volts when finally peaked.

- — — USED

Adjust Adjust for minimum. Readjust 47.25 mc. trap, if

2 47.25 mc. Trap 47.25 me. T204 necessary, after step 3.

PICTURE I-F SWEEP ALIGNMENT

TEST EQUIPMENT CONNECTIONS:

BIAS SUPPLY. ... Adjust to —6 volts. Same connection as above.

OSCILLOSCOPE............................. Attach through direct probe to TP3. Calibrate to 5 volts peak to peak.

MARKER GENERATOR.................. Connect to Mixer Grid TP of KRK125.

SWEEP GENERATOR. ... Connect to TP2 (V204-2). Use short leads.
Set gain to maintain full scale deviation of oscilloscope calibrated trace.
SWEEP MARKER

STEP GENERATOR GENERATOR ADJUST REMARKS
3 Adjust 2nd Pix 40-50 mec 41.25 mc. 1‘;3%8 t(tTr(r)\P Adjust for max. gain and response curve "A’.
I-F Plate Transformer ' 45.75 mc. Cooreso) Set sweep gain to maintain 5 V. P. to P.

Move the Oscilloscope to the test point TP1 using the diode probe and 180 ohm pad. Calibrate the Oscilloscope for 0.3 volts Peak to Peak.
Sweep Generator to Mixer TP. Lightly couple Marker to sweep cable. Channel selector to 4.

Adjust Mixer Plate Coil

Adjust for response "B”. Use inner peak of

4 (L30) and 1st I-F 40-50 mc. 41.25 mc. L350 L30 coil slug (bottom of winding). Set sweep
. 45.75 mc T205
grid (T205) : ) for 0.3 V. P. to P.
Remove —6.0 V. bias from terminal "C" of PW200.
. L30 If necessary, readjust L30 slightly to bring the
5 AZ(;'}LO“E:g( 40-50 mc. 2;%; 2? (Mixer picture carrier '(45.75 mc.) to one of the peaks

Plate Coil) on response 'C

Change Oscilloscope probe to direct probe and attach to TP2. Calibrate to 5 volts Peak to Peak. Remove 180 ohm pad. Reapply —6.0 V.
bias to terminal “"C’" of PW200.

41.25 mc. .
6 Cgeck I-F 40-50 mc. 42.5 mc. T207 Retouch T207 shgh}ly}o
verall 45.75 me maintain response "D,

Remove dummy antenna load and substitute the sweep attenuator pad (Fig. 3). Attach the sweep generator to the attenuator pad. The
Marker Generator to tuner TP through pad shown. Adjust fine tuning to correct oscillator frequency.

41.25 mc. T207 & . .
Check R-F I-F Make slight adjustments only. Observe re-
7 Overall 40-50 mc. 3%35":;( Ef)(:gc;l;ﬁg sponse "D”. Do not disturb T208 bottom core.
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RCA Victor Alignment Information for Chassis KCS-161, Continued

KCS161 PICTURE I-F ALIGNMENT DRAWING

I-F AGC
6ROUND IN STEP(1)

appLy Blas IN sTEPS (2)3Y 4 6)7) PW 200

o) (=)[g] ()
% (=) o

’?TZOB‘ P3
TP2 ;

—
n
o
w

\
o
-
™
o
A
—
"y

RO
QOO

®
6

@Jé

e cee 3 vivm sTeps (1)2)
L ‘ : score sTEPS (3Y6)(7)
SCOPE
PROBE L30
MIXER PLATE COIL ANTENNA TERMINALS

— 300.0.CARBON RESISTOR
8 RK125 steps (1) 10 (6)

& @ sweep GEN. sTEP (7)
@ AND MARKER THROUGH
E 2TPI

©)

PAD SHOWN IN FIG.3

100% REF. 1500 st
45.75 MC
80% 1000
41,25 MC < MARKER GENERATOR sTEPS (1) 70 (&)
18 1030% SWEEP GENERATOR STEPS

RESPONSE "A"
T208

100% REF 100% REF.

PICTURE
45.75

45,75 MC * 50%

70 t090% POSSIBLE

41.25 MC
T0t098%

45.75 MC

451t055%
42.5 MC

25t055%
47.25

RESPONSE "B" RESPONSE "C" RESPONSE "D"
LINK ZERO BIAS RF- IF OVERALL

KCSI161 Picture I-F Alignment Drawing
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RCA Victor Alignment Information for Chassis KCS-162 Series

PICTURE I-F ALIGNMENT—KCS162 CHASSIS
PICTURE I-F TRANSFORMER AND TRAP ADJUSTMENTS

TEST EQUIPMENT CONNECTIONS:

BIAS SUPPLY. ... ... ... NONE IN STEP 1 (Ground I-F AGC terminal "C” of PW200). Bias I-F AGC terminal "C" at
— 6 volts when adjusting traps in steps 2 and 3 and during sweep alignment except step 6.

MARKER GENERATOR.................. Connect to Mixer Grid TP of KRK125 in series with mixer pad shown.
VIVM e Attach through direct probe at TP3 (2nd Detector).
MISCELLANEOUS......................... Attach a 300 ohm carbon resistor as a dummy load across the antenna terminals.

Refer to illustration for all adjustment locations and responses.

PEAK ALIGNMENT

SWEEP MARKER
STEP GENERATOR GENERATOR ADJUST REMARKS
Peak 1st Pix I-F .
Peak T207 and adjust generator output to
1 Plate’_i";aon;;'ormer 44.25 me. T207 maintain approx. 3 volts when finally peaked.
 Adiust NOT - T204B
2 4725 merer USED 47.25 mc. (Bottom . .
-25 mc. Trap Core) Adjust for minimum. Readjust 47.25 mc. trap,
— — if necessary, after step 4.
3 Adjust 39,75 me T204A
39.75 mc. Trap oo ' (Top Core)

PICTURE I-F SWEEP ALIGNMENT

TEST EQUIPMENT CONNECTIONS:
BIAS SUPPLY ... Adjust to —6 volts. Same connection as above.
OSCILLOSCOPE........... ....Attach through direct probe to TP3. Calibrate to 5 volts peak to peak.
MARKER GENERATOR ..Connect to Mixer Grid TP of KRK128.

SWEEP GENERATOR..................... Connect to TP2 (V204-2). Use short leads.
Set gain to maintain full scale deviation of oscilloscope calibrated trace.

SWEEP MARKER
STEP GENERATOR GENERATOR ADJUST REMARKS
4 Adjust 2nd Pix I-F 40-50 41.25 mc. ??O&T;P Adjust for max. gain and response curve "A’".
Plate Transformer ->Y me. 45.75 mc. Coreso) Set sweep gain to maintain 5 V. P. to P.

Move the Oscilloscope to the test point TP1 using the diode probe and 180 ohm pad. Calibrate the Oscilloscope for 0.3 volts Peak to Peak.
Sweep Generator to Mixer TP. Lightly couple Marker to sweep cable. Channel selector to 4.

[ | Adjust Mixer Plate Coil

Adjust for response “B”. Use inner peak of

5 (L11) and 1st I-F 40-50 mc. 2;32 2:5 ,11?21015 L30 coil slug (bottom of winding). Set sweep
grid (T205) ’ : for 0.3 V. P. to P. output or less.
Remove —6.0 V. bias from terminal "C” of PW200.
; L11 If necessary, readjust L11 slightly to bring the
6 Azde':ostg:f\t 40-50 mc. 2;% ':é Mixer Plate | picture carrier marker (45.75 mc.) to one of the
I ’ : Coil peaks on response "C".

Change Oscilloscope probe to direct probe and attach to TP3. Calibrate to 5 volts Peak to Peak. Remove 180 ohm pad. Reapply —6.0 V.
bias to terminal "C" of PW200.

42.5 mc. .
7 ngck I-F 40-50 mc. 45.0 mc. T207 Retouch T207 slightly to
verall 45.75 mc maintain response "D".

Remove dummy antenna load and substitute the sweep attenuator pad (Fig. 3). Attach the sweep generator to the attenuator pad. The
Marker Generator to tuner TP through pad shown. Adjust fine tuning to correct oscillator frequency.

42.5 mc. T207 & . .
Check R-F I-F . Make slight adjustments only. Observe re-
8 Overall 40-50 m. g%m;]c Ei?g(;l;ﬁ;) sponse "'D". Do not disturb T208 bottom core.

Check UHF R-F I-F overall
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RCA Victor Alignment Information for Chassis KC5-162, Continued

KCS162 PICTURE I-F ALIGNMENT DRAWING

I-F AGC
GROUND IN sTEP (1)

appLY BiAs IN sTEPS (@)X 4X5X7X8)

(<)) (=)

—>@T204 TPI
BOTTOM 1207 ©P
CORE 5 AdT208| TP3

PW200

8C

TOP TP2 I

1
CORE
(5)
(5)T205 (6) g ségsp |: viwm sters (D@R)

scope sTEPS (D(D(®)
L1t (MIXER PLATE coiL)sTers(5X(6)

J2

[CONNECT 3001 CARBON RESISTOR
TO ANTENNA TERMINALS STEPS(Y)
T0(7): SWEEP GENERATOR AND
MARKER THROUGH PAD SHOWN IN
FIGURE-3 DURING STEP (8).

78 to 90%

TO MIXER
GRID WAFER

1500 uf [MARKER GENERATOR STEPS(1)TO
(8),SWEEP GENERATOR STEPS —

CED.

RESPONSE "A" 100N L
T208
TILT=PIX PEAK
+30% rrom SOUND PEAK
50%

A\X POSSIBLE
SOUND

SOUND
41.25
6010 95%

45MC
70t085% \ 42.25
20to
45,75 55%

4C 1055%

39.75 w25 41.25MC

39.75 47.25 4 10 9%

RESPONSE"B" RESPONSE "C"

RESPONSE "D"
LINK ZERO BIAS RF-IF OVERALL

KCS162 Picture I-F Alignment Drawing
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RCA Victor Alignment Information for Chassis KCS-161, KCS-162, Continued

SOUND I-F ALIGNMENT OF KCS161, KCS162 CHASSIS
SOUND I-F, SOUND DETECTOR AND 4.5 MC. TRAP ALIGNMENT

TEST EQUIPMENT CONNECTIONS:

BIAS SUPPLY. ... ... Apply —10 volts to the I-F GC bus at terminal "C” on PW200.
OSCILLOSCOPE ...l Through test diode detector to PW200 terminal “U"” and B+.
SIGNAL GENERATOR To test point TP3 on PW200.

VIVM. e Through test diode detector as shown to V202 pin 7 and B+-.

SIGNAL

STEP GENERATOR ADJUST REMARKS
Adjust de rid
1 )“ansffrcrt:errg 4.5 mc. T202 Adjust for maximum negative DC on meter. Set Generator
for 1.0 to 1.5 volts when peaked. T201A top core and T202
. core should penetrate the coil from top of can when finally
2 Adjust sound 4.5 mc T201A peaked.
take-off transformer ) ’ (Top)

Disconnect the diode test detector. Turn off signal generator and tune in strongest signal in area, adjusting volume control for
normal volume (approx. V4 turn from C.C.W.). Turn core ot T203 flush with top of coil form. Remove bias.

3 4 Adjust sox;nd T203 Turn core clockwise to 2nd peak adjusting for maximum vol-
etector transtormer ume.
e 7deust for minTnum 600 cps indication on oscilloscope. The
4 Adjust 4.5 mc. trap 45;‘&‘2%% cycle, (B’I(;ft?)in) C(()ire sh(:luld penetrate the coil from the board end when finally
’ adjusted.
SOUND DIODE DETECTOR-STEPS(D@D® VTVM
STEPS(O(®
BIAS
STEPSO @
Q -oov.e
- C
@ T204 T202
BH270V)

@ O +p3 BOTTOM
T205 @ T208
T207 ;

SIGNAL GENERATOR
IN STEPS
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SEARS, ROEBUCK and CO.

Chassis 528.70480 used in Models 8127, 8132, 8140, 8141, 8142,

Also Chassis 456.70286, 528.70286, 529.70286 used in additional

Models 6127, 7131, 7132, 7133, 7140, 7141, 7142, 7143, are
practically identical.

i BRIGHTNESS HORIZ. R
nouh CONTRAST

OFF -ON
SWITCH

v29
ver V26 V3l | | 50C5
e T U [2Av6 2iLR8 £ Winio ouTPUT
Aubio 50! VERT, OUTPUT
Alp ] VERT. 0SC. - 138
1 7129 ]9 26 P LORIZ HORIZ.
— RATIO DET. R344 smacoL | QAT
TRANS. ;‘,?S&‘ ’
(o] ' =) B

g 27l -
RaTI0 OET.

LZII
/\.F INPUT
L

T3I
O VERT.OUTPUT
TRANS.

Co
T21
I1ST L TRANS.

$301
_oeFLSo0keT|

) 7 1 Vo } s
RI02 AC. v2l V22 R32s”/ R33- lv33 \yas V36 IK3/GTORIG3/GT
CIRCUIT  INTERLOck  4CB6 4CB6 VERT. VERT  8FQ7  22JF 178S3 HIGH VOLT RECT.
BREAKER ISTLF 2NDIE  LIN.  HEIGHT HoRIZ. HORIZ. DAMPER
AMP AMP 0s¢. OUTPUT

TUBE VIEW OF CHASSIS
TELEVISION ADJUSTMENTS

FOCUS ADJUSTMENT
Connect pin No. 4 of CRT to either J282, J203 or J212 for well defined scanning lines.

DEFLECTION YOKE AND CENTERING RINGS ADJUSTMENTS

Follow this procedure to adjust the Deflection Yoke and Centering Rings.

1. Turn the receiver on and disconnect the antenna.

2. The deflection yoke is held on the neck of the picture tube by a clamp device. Loosen the clamp, by unscrewing the sctew on the clamp, and
carefully move the yoke as far forward as possible on the neck of the picture tube. Rotate the yoke until the top and bottom edges of the raster
are squared with the chassis. Tighten the screw.

NOTE: A Width Device is located between the Deflection Yoke and the neck of the picture tube. This must be adjusted before the Yoke clamp is
tightened.

3. Center the raster horizontally and vertically, and eliminate shaded corners by simultaneously, but independently, rotating the centering rings
until the best effect is obtained.

4. Turn the brightness control to the point giving normal picture brilliance. Maintain brightness at this level during the following adjustments.
Center the contrast control.

WIDTH DEVICE ADJUSTMENT

The Width Device is a piece of metallic foil attached to a sheet of plastic; it forms a half circle around the top half of the picture tube neck. (Dur-

ing all adjustments, the Width Device must remain centered on the top half of the picture tube neck.) Be sure that the Width Device is pulled as far

toward the base of the picture tube as possible. The Width Device should be left in this position unless further adjustment is necessary. For further

adjustment follow steps given below:

1. Loosen the screw on clamp which secures the Deflection Yoke to the picture tube.

2. During the following adjustment hold the Deflection Yoke in position and do not disturb the relative position between the Deflection Yoke and
the pictwe tube. Slide the Width Device forward or backward until the picture has proper width. The plastic corners can be bent to ease moving.

NOTE: The Width Device may affect the vertical sweep, in which case, the Vertical Height and Vertical Linearity controls may have to be read-

justed when the width adjustment has been completed.

HORIZONTAL FREQUENCY AND HORIZONTAL STABILIZER CONTROL ADJUSTMENT (Field)

1. Tune set to an active channel. Set horizontal hold control (R33) in the center of its range.

2. Short out L33 (Horizontal Stabilizer Coil) by connecting a jumper across J341 and J203.

3. Turn R344 (Horizontal Frequency Control) completely counterclockwise.

4, Advance R344 SLOWLY clockwise until picture just locks in.

5. Remove jumper from J341 and J203.

6. Leave the horizontal hold control in the center of its range and adjust the horizontal stabilizer coil to lock picture.

NOTE: Turn the horizontal hold control completely counterclockwise and momentarily switch off and on channel, observing to see if thé horjzontal
temains locked or just breaks out of sync. Repeat with horizontal hold control completely clockwise. If the locking range does not appear
to be centered, repeat Step 6.
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SEARS, ROEBUCK Chassis 528.70480 Alignment Information, Continued

PRELIMINARY ALIGNMENT NOTES:
a. It is recommended that-the receiver be connected to an isolation transformer during alignment. Allow at least 5 minutes for set to warm up before

any alignment is attempted.

b. Connect oscilloscope hot lead through 10K ohm isolation resistor to Point (© Connect ground lead of oscilloscepe directly to main chassis.
c. Adjust signal input to maintain 2V P-P at Point ©
d. Apply -3 volts bias to AGC line, -side to Point @®) +side to chassis.
e. Connect to correct signal generator as shown in chart below.
f. Clip hot lead of marker generator to the insulation of RF sweep generator hot lead. Connect ground lead to chassis.

NOTE: Before hooking up to Point ‘‘C** I.F. INJ, rotate Tuner to Channel 13.

(3.0Mc +.2Mc), refer to Bandwidth Loop Adjustment.

VIDEO I.F. ALIGNMENT
Sweep Gener ator Marker Generator Output
Step (40-50Mc) See Note Wave’f)glm Adjust Remarks
Connect To Above
L %i(')'llm‘f’; 48?: (vl thru 44.25Mc Figure 1 T221 Adjust T221 for maximum-response at 44.25Mc.
Turn top core of T211 to top of coil form before’adjusting
2. Same Same Same T211 (Bottom) | T211 bottom. Adjust T211 bottom for maximum response
at 44.25Mc.
Adjust T211 top to position the 45.75Mc marker at the
2 Same 45.75Mc Same T211(Top) | 3°dy point of the response curve.
45.75Mc Readjust T211 (Bottom) for symmetry of response shown
4 Same 42.75Mc Same | T211 (Bottom) | ; "Fioure 1.
5. If necessary, repeat Steps 1 through 4 to obtain proper response. NOTE: If proper 3 db bandwidth is not obtained

Point “C"’ (I.F. injection . . L

6. Point) See Figure 3. 41.25Mc Figure 2 | L211 (Top) Adjust L211 top for minimum response at 41.25Mc.
1905 Tuner . "
Adjust L90S5 to position the 45.75Mc marker at the 6 db
7. Same 45.75Mc. Same Ié(l:i.I Output point of response curve.
42.75Mc . R

8. Same 45. 75Mc Same L211 (Bottom) | Adjust L211 (bottom for symmetry of response in Figure 2.
9. If necessary, repeat Steps 6 through 8 to obtain response curve of Figure 2.

See Figure 4.

BANDWIDTH LOOP ADJUSTMENT
The fitst I.F. transformer has a vertical hairpin loop in the secondary winding. This loop must not be touched unless the bandwidth specifications
(3Mc +. 2Mc) are incorrect. Adjust as follows:
1. To narrow the I. F. response curve, pull the loop away from the primary of T211 (top). Repeat Steps 2 through 5 of the Video I.F. Alignment.

2. To broaden the I.F. response curve, press the loop toward the primary of T211 (top). Repeat Steps 2 through 5 of the Video I.F. Alignment.

See Figure 4.

44.25 MC

44.25MC ,
41,.25MC
© @@ O o | pecreast IF
® BANDWIDTH
INCREASE |.F.
,—45.75uc ® BANDWIDTH
DB APPROX. 30%
3,_‘5
FIGURE 1 FIGURE 2
SOUND ALIGNMENT | F NJ. FIGURE3
PRELIMINARY: LY FIGURE 4
A. Apply -9V bias to Point B
B. Set channel selector to unused channel.
Signal Generator Output ;
Step gF' equency Connect to Indicator Connect to Adjust Remarks
. i T261 top for zero .
1. 4.5Mc 1231 (Test Point ©) | VTVM "e"s"&‘t'o""?'s;:"r‘é?g ohm (naonay Sig. Gen. Output 1v.
. . Gen. output Tess than
2 4.5Mc Same VTVM Test Point ® T261 bottom for max. | yo& (to o limiting)
3. 4.5Mc Same VTVM Same T241 bottom for max. Same
4 4.5Mc Same VTVM Same T241 top for max. Same
Remove meter, bias voltage, generator; tune set to station. Set fine tune for best picture and touch-up
S 4.5 Mc reject trap (T241) for minimum sound beat in picture.

132




T4
sceu " Béur 'S' " 4cas o018

- 5,‘3“:., e SEARS, ROEBUCK and CO.
°,‘ o || s ° m::., £ TELEVISION 456. { 70259
o A Vo CHASSIS NOS. 528.: 70260
:/’O 10 o] — 529.( 70261
e USED IN TELEVISION
e MODELS
m:mo 71110 7112 7116
VT TPt 11 M3 1117

7119

s - T 7118
o oy oy

(Material on pages
135 through 138)

vIo3
ZZJFG

A.C
INTERLOCK

FOCUS ADJUSTMENT — The focus lead of the Picture Tube Socket (Blue with a connector) may be connected to any of the three
Keller wrap posts (Ground J61, B+ 142 volts J70 and B Boost (filtered) 560 volts J72). See Vertical-Horizontal Diagram. Since each
Picture Tube differs in characteristics, when replacing the tube, connect the focus lead (Blue) to each of the four Keller posts in
turn. The lead should be permenently connected to the post which gives best focus at maximum Brightness.

DEFLECTION YOKE AND CENTERING RING ADJUSTMENT - Follow this procedure in adjusting the Deflection Yoke and
Centering Rings.
1. Turn the receiver on and disconnect the antenna.

2. The deflection yoke is held on the neck of the picture tube by a clamp device. Loosen the clamp, by unscrewing the screw on
the clamp, and carefully move the yoke as far forward as possible on the neck of the picture tube. Rotate the yoke until the
top and bottom edges of the raster are squared with the chassis. Tighten the screw.

NOTE: A Width Device is located between the Deflection Yoke and the neck of the picture tube. This must be adjusted before the
Yoke clamp is tightened.

3. Center the raster horizontally and vemcally, and eliminate shaded corners by simultaneously, but independently, rotating the
centering rings until the best effect is obtained.

4. Turn the brightness control to the point giving normal picture brilliance. Maintain brightness at this level during the following
adjustments. Center the contrast control.

WIDTH DEVICE ADJUSTMENT — The Width Device is a piece of metallic foil attached to a sheet of plastic; it forms a half circle
around the top half of the picture tube neck. (During all adjustments, the Width Device must remain centered on the top half of the
picture tube neck.) Be sure that the Width Device is pulled as far toward the base of the picture as possible. The Width Device
should be left in this position unless further adjustment is necessary. For further adjustment, follow steps given below:

1. Loosen the screw on clamp which secures the Deflection Yoke to the picture tube.

2. During the following adjustment hold the Deflection Yoke in position and do not disturb the relative position between the

Deflection Yoke and the picture tube. Slide the Width Device forward or backward until the picture has proper width. The
plastic corners can be bent to ease moving.

NOTE The Width Device may affect the vertical sweep, in which case, the Vertical Height and Vertical Linearity controls may
have to be readjusted when the width adjustment has been completed.

HORIZONTAL FREQUENCY AND HORIZONTAL STABILIZER CONTROL ADJUSTMENT (Field) Shop

1. Tune set to an active channel

2. Short L103 (Horizontal Stabilizer Coil) by connecting a jumper across J57 and J58, also short J52 to ground with a jumper lead.

3. Turn variable cathode resistor (R51) completely counter-clockwise.

4. Advance R51 SLOWLY clockwise until picture just locks in.

5. Remove jumper from horizontal stabilizer coil.

6. Lock in picture by adjusting the horizontal stabilizer coil, which in effect is the Horizontal Hold Control, finally, remove J52
ground jumper lead.
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SEARS, ROEBUCK Chassis 456.70259/61 etc,, Schematic Diagram

I8V P-P
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30

V2 ATIO
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Omit (T3) Part No. 10-56-3 First I.F.
Transformer.

Add (T3) Part No. 10-82-3 First I.F.
Transformer.

Omit (C64) .22 mfd. Capacitor Add (C64)
.068 mfd Capacitor.

Add (C126) .02 mfd Capacitor.

Add (R126) 220K ohm Resistor.

Reason: To Reduce Residual Audio
Hum. at High Brightness Level.

70260 Chassis

Omit UHF Tuner Part No. 95-570-4.
Add UHF Tuner Part No. 95-585-3.

45v 18

Reason: To evaluate Tuner for Production.

|
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|
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|
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SEARS, ROEBUCK Chassis 456.70259/61 etc., Schematic Diagram, Continued
SCHEMATIC DIAGRAM FOR CHASSIS
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SEARS, ROEBUCK Chassis 456.70259/61 etc., Service Information, Continued

WIRING DIAGRAM I.F. AND SOUND BOARD

@ 2A2-0F oo @

NoTEs & o : J
I. WIRING DIAGRAM

IS SHOWN FROM CIRCUIT SIDE OF BOARD.
2.SOLID LINES INDICATE WIRE JUMPERS.

3. WIRE JUMPER UNDER V5! TUBE SOCKET BETWEEN PIN
NO.3 & PIN NO.8 NOT SHOWN.

WIRING DIAGRAM HORIZONTAL-VERTICAL DEFLECTION BOARD
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SHARP ELECTRONICS CORPORATION
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SHARP Model 19P-11 Schematic Diagram, Continued
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SYLVANIA

Chassis B04-3, B04-4, B04-5, B04-6, used in

Models 23T116,-1, 23T117,

CENTERING ADJUSTMENT

1. Position deflection yoke as far forward as possible on the
neck (against the flare) of the picture tube.

2. Rotate cen'tering adjustment rings (located on yoke cover)
individually or together, until picture is centered. Turn
brightness control to a low level and check that no comer
cutting exists in the picture.

FOCUS
With contrast and brightness at normal settings connect focus
jumper to either tie point Y or Z whichever gives maximum

sharpness and clarity of fine detail in center and edges of
picture.

HORIZONTAL AFC ADJUSTMENT

Before performing the following procedure, check AGC ad-

justment as described under controls.

1. Set channel selector to strongest channel in area and adjust
fine tuning control to correct tuning point.

2. Adjust vertical height, vertical linearity and width control
for normal picture.

TRANSlSTORIZED

6LJ8
VHF
= O ORE

jw

TUBE LAYOUT DIAGRAM

REPLACE WITH ORIGINAL TUBE TYPE ONLY.
PICTURE TUBE 23BGP4 CABINET MOUNTED.

1, 23L173, 23L174, 23L175

3. Adjust [LC400] Horizontal Stabilizing coil for 10 volt AC
with hot lead of probe at horizontal test point , ground
lead to chassis, keeping picture locked in with Hori-
zontal hold control as adjustment is being made.

4. Short pin 2 of V6 (6JT8) to ground and adjust until
the picture becomes as stable as possible.

5. Remove short from V6, rotate channel selector to a position
on which no signal is received; then return to the original
station. The picture should immediately fall into sync. If
not, repeat steps 3, 4 and S.

HORIZONTAL LINEARITY

Before attempting to adjust Horizontal Linearity coil ,
make certain all other controls are adjusted for normal picture
viewing. Using a test pattern, preferably a circle, rotate core
of until it is all the way out. Then slowly turn core in-
ward until the right hand side of test pattern (as viewed from
the front) is pulled out to its maximum. When maximum is
reached, reverse rotation of the core very slightly until both
sides of the circle are linear. Final adjustment of the Vertical
Height, Vertical Linearity and width controls may become
necessary after adjusting

/IF SOCKET
o eed i.d
TUNER
© AN\ °
O 6EH7 ~
Lv Recnru:n 1ST VIDEO G\EJ7/ »6FQ7 IG3GT/
IF AMP 2N VOED \_/ 1B3GT
AUDIO IF AMP HORIZ 0SC HV RECTIFIER
i 2N306 or HORIZ. OUTPUT
3”'5 AN SYL4
¢ @ 6KD8 SYNC SEPARATOR  NOISE s?'lrzs
A @ souuo - ames VERT OuTRuT
6AQ5
\___ Y w%m A INDICATES TUBE INDEX DAMPER

1. Disconnect AC power cord and antenna connections. Remove
interlock cover.
2. Disconnect the following plug and socket connections:

A. Yoke - at chassis.
B. Tuner cluster - at chassis.
C. Halo-Light (on some models) - at chassis.
D. Picture tube cable - at picture tube.
E. High voltage lead - at picture tube.
F. IF input - at chassis.
G. Speaker leads - at speaker.
3. Remove screw securing braided cable grounding tuner

assembly to main chassis.

4. Remove chassis mounting screw.

5. Slide chassis to the left until clear of slots and then to the
rear until clear of cabinet. NOTE: Lower front control

CHASSIS REMOVAL

knobs will automatically disconnect while chassis is being
removed.

NOTE: To remove yoke loosen screw on deflection yoke re-

taining ring. Slide yoke back on neck of picture tube until

clear from tube.

6. Remove tuner cluster knobs by pulling straight outward.

7. Remove screws securing antenna board to cabinet.

8. Remove tuner mounting screws securing tuner cluster to
cabinet. (On some models remove screw securing tuner to
mounting bracket.)

9. Lift tuner cluster upward slightly and then back. Remove
tuner cluster.

10. To replace chassig, reverse the above procedure, engaging
front controls by pressing ends of shaft assemblies over
control shafts. Reconnect all plug and socket connections.
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SYLVANIA Schematic Diagram Chassis B04-5, B04-6
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(1111
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R310
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R4 63VAC] PIN3
1 MED £300 OF SK500

* 286 WIRE

SCHEMATIC DIAGRAM (B04-5,-6)
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SYLVANIA Schematic Diagram Chassis B04-5, B04-6, Continued

£.5C

PICTURE TUBE HIGH VOLTAGE ANODE
MAY HAVE A POTENTIAL OF 19,000
VOLTS.

OBSERVE ALL HIGH VOLTAGE PRECAU-
TIONS WHEN SERVICING THE CHASSIS.
DO NOT OPERATE THE RECEIVER WITH
THE HIGH VOLTAGE COVER REMOVED
USE SAFETY GOGGLES AND GLOVES

WHEN HANDLING THE PICTURE TUBE.

PICTURE TUBE

-4

%

FOCUS JUMPER

oot

4 ves
riav 1/2 6FMT
f8V) VERT. OUTPUT

IOV
amz  C308 R3e C34 120 CONNECT FOCUS JUMPER TO
8 R326 EITHER TERMINAL Y OR Z,
470K WHICHEVER GIVES MAXIMUM
T SHARPNESS.
"
c3z2
[+2TOV ~ 001

Peo |
- wr
4@ --%
300VPP
30n
TO C3140
If‘:‘:::‘_:'.:'_‘::"ﬂ - -—--—=-=ZZ=ZZ=
6GJS "
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HORIZ. OQUTPUT |B3/|G$

H.V RECTIFIER

"
I
]
II
vis_ 1|
6AY3 |1
DAMPER |1

il

1"

C430
33 MMFD
SKV

SCHEMATIC NOTES

VOLTAGE MEASUREMENT CONDITIONS
UNLESS OTHERWISE SPECIFIED.

1. Voltages measured to chassis using VTVM.
2. AC power source 120 volt 60 cycle line.
3. Voltage readings in brackets taken with

no input; channel selector set to a free

channel, antenna disconnected, antenna
terminals shorted together and grounded to
chassis.

4. Voltage readings not in brackets taken

with a strong signal input; tuner set to a
strong local station developing approx-
imately -7 volt on AGC Buss. NOTE:
AGC VOLTAGE AT TEST POINT WILL
VARY FROM -7 VOLT ON A VERY
STRONG SIGNAL TO A +20 VOLT ON A
VERY WEAK SIGNAL.

5. Contrast control set to maximum. Bright-
ness control set to minimum.

6. Voltage values shown are average read-
ings. Variations may be observed due to
normal production tolerances.

SPECIAL VOLTAGE MEASUREMENT CON-
DITIONS

Picture tube anode voltage measured with
VTVM high voltage probe at line voltage
of 120 volts under conditions of normal
signal, no brightness and correct scan
size.

A High peak voltage of short duration may
damage meter used for this measurement.

WAVEFORM MEASUREMENT CONDITIONS

1. Channel selector set to strong channel.

2. Contrast control set for signal of 70 volt
peak to peak at yellow lead of picture
tube.

3. Waveforms measured with respect to chas-
sis using a wide band oscilloscope.
(Other type oscilloscopes may alter wave-
form shapes or amplitudes.)

4. The terms 30rv or 7875 refer to scope
frequency used.

—— PARTS CODING —
Sound Section 100-199
Video Section 200-299
Vert. and Sync Section 300-399
Horiz. and H.V. Section 400-499
L.V. Supply, Fil., Misc. 500-599

GENERAL SCHEMATIC NOTES

1. Voltage sources are indicated by encircled symbols, corres-
ponding symbols without circles indicate voltage tie points.

2. Average resistances of coils and transformers are shown and
are measured with component connected in circuit.

3. Encircled numbers on edge of printed circuit indicate tie
points, corresponding with those shown on parts layout of
printed board.

4. All capacitors are in microfarads unless otherwise specified.

5. Coils, transformers, plugs and sockets are shown as viewed
from the bottom.

6. Arrows on controls indicate direction of clockwise rotation.
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SYLVANIA Chassis B04-3, -4, -5, -6, Service Information, Continued

—VIDEO IF ALIGNMENT —

STEP

ALIGNMENT SET - UP NOTES

TEST EQUIPMENT HOOK - UP

ADJUST

Set VHF tuner to a free channel that
does not disturb the response curve.

Short point to ground and con-
nect a -10V DC source to tie
point .

Connect - 30 volt DC source (-)
terminal to pin 2 of V11 (#)
terminal to chassis.

SWEEP GENERATOR - Through a
.002 MFD capacitor to pin 2 of V5.
Set generator to 43.5 MC with 10 MC
sweep.

SIGNAL GENERATOR - Loosely
coupled as a marker to sweep gen-
erator lead.

OSCILLOSCOPE - Through a 10K
resistor connected to test point @

and so that the
42.6 MC marker and the 45.75 MC
*marker are of equal amp!itude.
See Figure 1.

Figure /
L205 | Positions marker amplitude.
L207 | Adjusts for tilt.

Same as Step 1.

55%*10%)

Figure 2

SWEEP GENERATOR - Through a .002
MFD capacitor to IF test point on
tuner. Set generator to 43.5 MC with

10 MC sweep.

SIGNAL GENERATOR - Same as
Step 1.

OSCILLOSCOPE - Same as Step 1.

| T200]so that both the 42.6 MC
and 45.75 MC markers are of equal
amplitude and at 55% of response
curve. See Figure 2.

Same as Step 1.

;'igun 3

SWEEP GENERATOR - Same as
Step 2.

SIGNAL GENERATOR - Same as
Step 1.

OSCILLOSCOPE - Same as Step 1.

for maximum dip at 47.25
MC

TUNER MIXER COIL - To position
45.75 MC marker at 50% of response
curve while 45 MC marker is main-
tained at 100%.

To obtain response as shown
in Figure 3. Top of response curve
should be smooth and rounded and
should rise from 105% to 120%.

sovee sovee 20VPP d
30 enA 20~ 20n,

10 vop
TS~

BOTTOM VIEW

sovee
nemA

TOVP

TeTSA, 0~

®

Y red s vee
remsn. 0~
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SYLVANIA

Chassis A04-1, -2, used in Models 12P15 and 12P16
(Material on pages 143 through 150)

1. Disconnect power cord and antenna connections.

2. Remove the four (4) screws securing back of cabinet. Remove
back of cabinet.

3. Remove knobs by pulling straight out.

4. Disconnect picture tube lead, H.V. Lead and yoke leads.
(Identify yoke leads before disconnecting).

1. Remove chassis as outlined under “Chassis Removal®.

2. Loosen screw on yoke retaining Ring. Remove yoke.

3. Remove four (4) screws securing picture tube mounting frame
to chassis.

4. USING GOGGLES AND GLOVES, remove picture tube and

1. Remove back of cabinet as outlined under *Chassis Removal®.
2. Disconnect picture tube socket.

3. Loosen screw on yoke retaining ring.

4. 1dentify and disconnect yoke leads.

CHASSIS REMOVAL

PICTURE TUBE REMOV AL

YOKE REMOVAL

5. Lay front of cabinet on a soft material so as not to mar face
of picture tube.

6. Remove four (4) screws securing chassis to front portion of
cabinet and lift chassis away from cabinet and picture tube.

7. To replace chassis, reverse the above procedure.

mounting frame from cabinet. IMPORTANT: THE MOUNTING
FRAME IS AN INTEGRAL PART OF THE PICTURE TUBE,
DO NOT TRY TO SEPARATE.

5. Reverse the above procedure for picture tube installation.

5. Slide yoke off carefully from neck of picture tube.

6. Reverse the above procedure for yoke installation. Make
certain all leads disconnected are reconnected in their
original positions.

UHF ANT.
Q104 0108
Q100 Q102 sc100
“ronen | 2N36e3 2N3693 scioz aeene S
IST SDIF 2ND SO IF INS4| o L_awe ouTPUT SPEAKER
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1206
4:5MC
2200 0204 0206 Q210 3 g 0212
$C204
VHF 2N3689 2N3688 2N3563 IN295 g’r‘ilﬁ&: ssz&l,o
TUNER 1T VIDEO 2ND ViEo 3R VIDEO ViDEG DET) yio oioeo,
CONTRAST
V.BIAS
0202 + sca0s
Sis3 VIDEO
- AGC Awp +120v SUPPLY
-y L 0208 BRIGHTNESS
|oF £ | 2N3693 1
T404 Acc AGC
(e | KEYER
= t
Q300 Q302 Q304
S1369 ’ 2N3638 2N3730
SYNC SEP VERT. 0SC. V.OUTPUT
V. HEIGHT V.LIN. 3
ES
V. HOLD
22v
HORIZ. OSC.
Q400 Q402 Q404 T400 Q406 T402 scall
2N3567 H ORIVER 2N3731
2N3693 S1369  oRven TRANS e OUTPUT TRANS. HV.RECT.
=)
120v sCa07
6oni % TS00 scs00 PARALLEL
DAMPER

_I—— SC502
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SYLVANIA Chassis A04-1, -2, Service Information, Continued
CONTROLS

UHF CHANNEL SELECTION - First rotate the VHF channel
selector to the UHF position between channels 2 and 13. Then

ing.

AGC - Use this control only if normal contrast cannot be ob-

rotate the UHF channel selector knob until the desired channel IS0VPP 8VPP 3VPP ?lozgl\épp
(14 to 83) is obtained. Slight additional adjustment either side HORIZ. HORIZ. HORIZ. :
of the selected channel fine tunes for best picture and sound.
BRIGHTNESS-CONTRAST ADJUSTMENT - Rotate contrast (C)
control fully counterclockwise (minimum contrast). Adjust bright-
ness (B) control so that a known black object is a true black
with little or no grey shading. Readjust contrast control for l | [}
most pleasing picture. | Q404 ' Q402 l
NOTE: Onceé correct brightness setting has been established, | | HORIZ ' HOR|Z.|
it is not normally necessary to readjust the brightness control. l DRIVER 0SC
Use the contrast control to adjust for variations in room light- ' l C EB CBE

|

|

tained with CONTRAST Control, or if the picture is not steady.
Tune in a strong channel and then rotate clockwise until the
picture *jumps® or is unsteady, then back off until the picture
becomes steady and normal.

HEIGHT-VERTICAL LINEARITY - These two controls are
interdependent. If the picture is out of proportion vertically, or
compressed at the top or bottom, adjust both controls until the
picture assumes normal proportions. The Height Control should
be adjusted first so that the picture fills the screen from top to
bottom. Then adjust the Vertical Linearity Control for normal
proportions at top and bottom of picture. Repeat procedure until
normal picture proportions are obtained. Note: It may be neces-
sary to readjust the Vertical Hold Control after making these
adjustments.

FNNIS
—gé

]
FIREN

VERTICAL HOLD - Use this control (V) to stop vertical move-
ment, rolling up or down. To adjust, rotate knob until picture
rolls slowly from top to bottom, then rotate in the opposite di-
rection just beyond the point where the picture snaps in and is
stable.

r —

HORIZONTAL HOLD (Located at rear of receiver) - If the pic-

ture bends slightly, shifts horizontally, or if there are diagonal
bars, adjust this control until the picture locks in and appears
normal.

—— ADJUSTMENTS ——

CENTERING ADJUSTMENT

1. Position deflection yoke as far forward as possible on the
neck (against the flare) of the picture tube.

2. Rotate centering adjustment rings (located on yoke cover)
individually or together, until picture is centered. Tum
brightness control to a low level and check that no cormer
cutting exists in the picture.

HORIZONTAL FREQUENCY ADJUSTMENT

Before making the following adjustments, check AGC adjust-

2VPP
HORIZ.

ment as described under controls.
1. Set channel selector to strongest channel in area and adjust
fine tuning control to correct tuning point.
. Adjust Vertical Height, Vertical Linearity for normal picture.
. Short across [L400] Horizontal Frequency coil.
. Short to ground, base of Q300, Sync Separator.
. Adjust [R420] Horizontal Hold until picture is as stable as
possible.
. Remove short across and adjust it and
for best possible stable picture.
7. Remove short from base of Q300. Rotate channel selector
to a position on which no signal is received; then return to
the original station. The picture should immediately fall

adwNn

o

i i i in fi ISOVPP HHOVPP 2VPP
into sync, if not repeat procedure making certain finer
adjustment is made when adjusting and . HORIZ. VERT. VERT.

.5VPP
VERT.

1.75vPP ¥ 35VPP

VERT.
]
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————PRINTED BOARD ASSEMBLY
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SYLVANIA Chassis A04-1, -2, Schematic Diagram

——SCHEMATIC NOTES ——

2N3693 92 2N3693 102
IMPORTANT steworir el :%035?‘0 OO, O s 2 .
132V
READ THESE INSTRUCTIONS CAREFULLY AND OBSERVE (32
THE CONDITIONS NOTED WHEN TAKING VOLTAGE READ- P42
INGS OR OBSERVING WAVEFORMS.
i 3 2%
PICTURE TUBE HIGH VOLTAGE ANODE MAY HAVE A
POTENTIAL OF 13,000 VOLTS. aed Jov TT Swew M
OBSERVE' ALL HIGH VOLTAGE PRECAUTIONS WHEN ! iu..‘f}‘g;"né':., 108 cios = %5
SERVICING THE CHASSIS. : : 3%0a % -
. ! 4 v/}
VOLTAGE MEASUREMENT CONDITIONS UNLESS OTHERWISE |' !
SPECIFIED. 21_@_*
|
1;. Voltages measured to chassis using VTVM. '__p_______, 2'32‘“
2. AC power source 120 volt 60 cycle line. | $rego | o ceoe a::: VvioEo ur'“v
3. Voltage readings in brackets taken with a weak signal. | Lzoa 1ST VIDEO 1F 0, wesw, i2.2v)
4. Voltage readings not in brackets taken with a strong signal. | | pri4 A
§. Contrast and Brightness .control set for normal viewing [ | v200 4yl
picture. : 1 v
6. Voltage values shown are average readings. Variations may | 1 nEon 4
be observed due to normal production tolerances. | | .
| I ”1 naie
R202 cais
SPECIAL VOLTAGE MEASUREMENT CONDITIONS L dozos L TG0R Iﬁ%‘& of =08
R204
@Picture tube anode voltage measured with VTVM high volt- 2 3N
age probe at line voltage of 120 volts under conditions of
normal signal, no brightness and correct scan size. 3 :m pieTuRe Tuse oh [R207
U R205 26
ASC CONTROLSET 3:&;: 18K or
WAVEFORM MEASUREMENT CONDITIONS 2.9v AT TEST POINT,
FOR ALL VOLTAGES. sc203 a2 HEY
1. Channel selector set to strong channel. - e ¥ 12K
2. Brightnesscontrol set for signal of 35 volt peak to peak at —@— 2R
yellow lead of picture tube. AGC control set so that +2.9 core
volt is developed at test point o YR s ¥
3. Waveforms measured with respect to chassis using a wide .':_v ATK (h7V) | 12v
band oscilloscope. (Other type oscilloscopes may alter wave- v
form shapes or amplitudes.) L
4. The terms VERT or HORIZ refer to scope frequency used. ovep
VERT. l‘;\g-"f'
GENERAL SCHEMATIC NOTES v o o=
SYNG SEP AYTS
1. Average resistances of coils and transformers are shown and oo o302 302
are measured with component connected in circuit. =
2. Encircled numbers indicate tie points. ’__Lcmﬁ“m
3. All capacitors are in MFD unless otherwise specified. I“ o
4. Arrows on controls indicate direction of clockwise rotation.
R300 :3“?: @
220K nvee * 22V
—— PARTS CODING — HoRz ;
Sound Section o 100-199
Video Section 200-299 < G404
Vert. and Sync Section 300-399 0033 oz
Horiz. and H.V. Section, 400-499
L.V. Supply, Misc. 500-599 ——TRANSISTOR CROSS REFERENCE LIST—
CODING "] PARY N, [TvPe G, | et aT RS €14 ¢ o sceot a0
3100 13-158081 | 51363 | SEI001 (F) 2N3693 b wiided
Qi02 13- 15808+ SEN0O0I {(F) 2N3693
Ql04 13158401 | S1364 | SE1002 (P 2N3694 08 A
Q08 13-1583%1 | SESQO! (F) 22% q\u“
:x g:;::;.ﬁ :l‘!gg SES002 (F) 2N3689 Wf
s ER (m | Eefed Pgler T
Q208 13-15808-1 | S1363 | SEIOOI (F) 2N3693 22« T
Q210 13-18640 | 51364 { SEI002 (F) 2N3694 ReO2 Ra4i2
Q212 13158091 | S1366 SETO0 (F) 47K =;';K H
@300 13meca| si369 S .
3% Bhe0et| %7 Lrazoss m | 23538 R300 c400 BT car0
Q400 13-15808-1] 1363 | SEIOO! (F) 2N3693 s% o8 50 :
Q402 13150082 51369 p & :!:j'_'
Q404 13-15842-1| S1368 2N3567
Q406 13-176071 TAI928A (R) N3
(FI=FARCHILD b V1YY N
(R)*RCA :al
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SYLVANIA Chassis A04-1, -2, Schematic Diagram, Continued
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. Line voltage should be maintained at 120 volits.
. Keep marker generator coupling at a minimum to avoid dis-

SYLVANIA Chassis A04-1, -2, Alignment Procedure

VIDEO IF, SOUND IF AND 4.5 MC TRAP ALIGNMENT PROCEDURES

tortion of the response curve.

. Do not use tubular capacitors for coupling sweep into re-

ceiver. Disc ceramics are best.

. For best results, solder the sweep generator ground to

chassis, do not use clips.

PRELIMINARY INSTRUCTIONS

response curve,

5. Sweep generator “hot” lead must make good electrical con-
tact at all points given under TEST EQUIPMENT HOOKX-UP.
6. Adjust oscilloscope

output for maximum peak-to-peak

7. Receiver and test equipment should warm up for approx-

—VIDEO IF ALIGNMENT —

imately 15 minutes before alignment.

STEP ALIGNMENT SET - UP NOTES TEST EQUIPMENT HOOK - UP ADJUST
1 Set VHF tuner to a free channel that SWEEP GENERATOR - Through a L208|for max. amplitude of
does not disturb the response curve. .002 MFD Capacitor to base of Q206. response curve.
Apply a well filtered +4.5V bias to Set generator to 44.0 MC with 10 MC so that the 42.6 MC marker
test point 44.0MC sweep.. and the 45.75 MC marker are of
equal amplitued. See Figure 1.
SIGNAL GENERATOR - Loosely
coupled as a marker to sweep gen- Positions marker.
erator lead. (42.6 MC) (45.75 MC)
L.208 JAdjust for tilt.
OSCILLOSCOPE - Through a 10K o i
resistor connected to test poin
2 Same as Step 1. SWEEP GENERATOR - through L.202 ] for maximum dip at 47.25 MC.
a .002 MFD capacitor to IF
test point on tuner, Set
generator to 44.0 MC with 10MC L.204 | and tuner IF coil to obtain
sweep. response as shown in Figure 2,
[ 45.0MC
100% SIGNAL GENERATOR - Same as Tuner IF coil positions the 45.75 MC
Step 1. (47.25 MC) (45.75 MC) (45 MC) marker at 50% while maintaining the
105 TO
120% pa® 45.75MC (42.6 MC) 45.0 MC marker at 100% with Signal
c Figure 2 Generator output.
&u OSCILLOSCOPE - Same as Step 1.
adjust for smooth and
- 47.25MC rounded top.
3 Remove Test Equipment and Test
Receiver on an air signal.
—— 4.5 MC TRAP AND SOUND IF ALIGNMENT —
STEP ALIGNMENT SET - UP NOTES TEST EQUIPMENT HOOK - UP ADJUST
1 Set contrast control to maximum. SIGNAL GENERATOR - Through a Separate cores of | T206
.0047 MFD capacitor to test then
point @ . Set signal generator to 4.5 Adjust bottom core of
MC, préferably crystal calibrated or for the first min-
controlled, with at least 100 millivolts imum reading on meter.
output.
VTVM - Through detector network shown
in Figure 1, to cathode of picture tube -
tie point 30.
2 Same as Step 1. SIGNAL GENERATOR - Same as Step T100| Bottom core
1.
i’I‘206| Top core
VTVM - To junction of R112 and C112. For maximum meter reading using
weakest possible signal.
3 Same as Step 1. SIGNAL GENERATOR - Same as Step T100] Top core for Zero reading on
1. VTVM.
Adjust | T100{ top core so
VTVM - To junction of R110 and C116. VTVM pointer swings freely
plus thru O to minus and vice versa.
Then adjust for zero reading.
Adjustment must be accurate.
4 Remove all test equipment leads etc. Connect antenna and check receiver on a strong local station.
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Printed Board Assembly, Continued

SYLVANIA Chassis A04-1, -2,
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R421

R424
(UNDER)

SYLVANIA Chassis A04-1, -2, Printed Board Assembly, Continued

R209
AGC

TRACKING | R202 —

R314
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R408 k305
R410 Ras0
Ra0d R259
R400 k2%
R412 R268
R416 R266
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R256 R
et R104
R252 k238
R246 R100
R237
Rzs8 (UNDER)
0 R106
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" VIDEO
Kz g § SET-UP
g %
R230 L‘ VU : i ! ——— R102
ir = —————— R242
R222 . E
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R
o | R4
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R214 LA
R204
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R212
R210——
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RESISTORS
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Westinghouse

MODEL AND CHASSIS CHART

MODEL CHASSIS TUNERS FEATURES CRT
H-P3067 V2487-2 470V160D02 VHF DOUBLE RECT. 19FEP4A
472V051D01 UHF STEEL GUARD CRT 114°
INSTANT-ON
H-P3080 V2487-13 470V160D02 VHF DOUBLE RECT. 19CMP4A
H-P3081 472V051D02 UHF DIAL LIGHTS 114°
BLACK GL ASS
INSTANT-ON
BP19A770 V2487-14 470V160D02 VHF DOUBLE RECT. 19CMP 4A
472V051D02 UHF BLACK GL ASS 114
INSTANT-ON
H-K 4250 A 470V162D03 VHF DOUBLE RECT. 23HRP 4
H-K4253A V2487-11 472V053D01 UHF DIAL LIGHT 110°
INSTANT-ON
STEEL GUARD CRT
HK 4855 V2487-11 470V162D03 VHF DOUBLE RECT. 23HSP4
472V053D01 UHF DIAL LIGHT 110°
INSTANT-ON
BLACK GL ASS

Below are listed additional models using the basic V-2487 Chassis.

MODEL AND CHASSIS CHART

MODEL CHASSIS TUNERS FEATURES CRT
H-P3082 V2487-13 470V160D02 VHF DOUBLE RECT. 19CMP4A
472V051D02 UHF DIAL LIGHTS 114°
472V060D02 BLACK GLASS
UHF ALTERNATE INSTANT-ON
H-K4251A V2487-11 470V162D03 VHF DOUBLE RECT 23HRP4
H-K4252A 472V053D01 UHF DIAL LIGHT 110°
INSTANT ON
STEEL GUARD CRT
H-P9026 V2487-9 470V160D02 VHF DOUBLE RECT 19CMP4A
H-P9028 472V051D02 UHF BLACK GLASS 114e
HOTEL-MOTEL 472V060D02 UHF INSTANT ON
ALTERNATE DIAL LIGHT
BP19B770 V2487-13 470V160D02 VHF DOUBLE RECT 19CMP4A
472V051D02 UHF BLACK GLASS 114
472V060D02 UHF INSTANT ON
ALTERNATE DIAL LIGHT
PC BOARD ACCESSIBILITY DIAL LAMP REPLACEMENT (V2487-1-13)
To provide access to the underside of the PC board with The dial lamps are located and mounted on the front of
the set operating: the tuner mounting bracket.
1. Remove the charss:s. 1. Remove the chassis (see chassis removal).
2. Turn the chassis around. . 2. Cut-off the plastic sleeve over the dial lamp.
3. Connect the yoke CRT socket, and high-voltage lead 3. Cut out and replace the defective lamp.
(use a jumper). A test speaker may be connected to the 4. Use tape to insulate lamp connections.

audio output transformer.

FUSE
CAUTION: To operate the set partially disassembled, con- .

R . . The power supply fuse (F400) is located at the rear of
nect a jumper from the aquadag CRT coating to chassis A i las. P i N
ground. Be careful that the high-voltage anode lead does t:;ec;:::;s lnze;;otrteslt(-:bll:.put plug. The fuse is an
not short or arc to the frame. ’
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WESTINGHOUSE Chassis V-2487-1, etc., Schematic Diagram
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ADJUSTMENTS i) I
DEFLECTION YOKE
The deflection yoke should be as far forward as possi-
ble (touching the bell of the CRT). Rotation of the de- AGC LEVEL CONTROL, R304A
flection yoke is used to level the raster. This control is part of the control assy located on the
PC board.
HORIZONTAL RANGE CONTROL AND Adjustment is factory set. Normally, no adjustment will
HORIZONTAL HOLD ADJUSTMENT COIL, L403 be needed in the field.
1. Connect a jumper between TP (G) and TP (H) to short Should adjustment be necessary, select the channel
out coil L403. with the strongest signal. Tum the control clockwise until
2. Calibrate a VTVM to OV center scale on the 1.5V range. a slight bend appears at the top of the picture. Then tum
Connect the meter to measure DC voltage between TP the control slowly counterclockwise about % turn past the
(F) and circuit ground. point at which the bend disappears.

3. Tune the receiver to a station of normal signal strength.
Adjust the Horizontal Range Control, R410A (part of the

QOnzxol Assembly, lqcated at the top right of the chas HEIGHT AND VERTICAL LINEARITY CONTROLS
sis) to lock the picture into horizontal sync. Then
. These controls are located at the lower left corner of
adjust R410A for zero. volts on the VTVM. . R . .
X the chassis. For adjustment, insert a thin bladed screw
Remove the jumper across L403. . . . R .
. . . driver through the holes in the back cover, in a direct line
Tune L403 to lock the picture into horizontal sync. Ad- .
. h he fi ition th 1] lock the bi with the controls. The back cover need not be remo ved.
juse the core to the first position that will lock the pic On some models, the holes for the control adjustments

ture into horizontal sync jas the core is move 10! .
rizon yncas the core is ved £ m.the are located in the lower left corner on the bottom of the
top of the coil form toward the PC board. Then adjust cabinet

L403 for zero volts on the VT VM.

4
5
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WESTINGHOUSE Chassis V-2487-1, etc., Schematic Diagram, Continued

CONTROL ASSY

R30M () RUR
AGC

e o‘liv‘r'\‘!l uomlz wrfmc( EWISN

sud|foun N 1l [1]

1) o —
!

/ - .

® @

s
________ 1203 Vid e P
swe ) IQCMPJAC% 19FEP4A - 1w

AAAAAAL
——— <
B ———m |, 8 , .

SYNC S('!IAIM
1 IS Crs

3
N —
| o
| ®
| o
: &
: [e]
| e
; o)
E Q
: o
i 8
N
e i
i -
© B 10
$ i
L
b 2
& B
i 3
i© 3
o3
Isg

;
|
i
|
i
1
|
)
i
+230V H
1
|
|
1
|
'

mll

Y
4
B!

l
|
i
T R2% R2% ]
: ng‘ l't 220K X vl '

conTmast 1 2 WAVE FOMES TAKEN WITH CONTROLS
coNTROL | 13K L i SET FOR A NORMAL PICT
£

R223 R2
2.%

10K
$00K $ BRIGHTNESS CONT.

4 W
sk 'Y i yr. ) ! SECTION 2
i S i oy T VIDEO IF AND VIDEO OUTPUT
QO +265v '——W\”n o

—— e —— ——— — 4w L L e e — | —_— —_——
\ F vovr-r
L R Y S 3

V58 R [t €314 VERT OUT LIN. W’" vu X
172 6CL8A/6FV8A W 000 bt
an i€ ; R
VERT DISCH_, §30 ) w—ge—(®) oy
D e RN on s
O Gt Quom e
- ' r T v PIN | =T
3 OO 3 Pro ver Bt @
= ® B [ Vo )
< 15K
R3A
mMz T
— 2MEG T e « 1 amw v
VERT aymx  BE T 1200 S,c,,w,
"o 0 | verr HeiGHt V'« "N 5
] 1
—— e —— — — e e e e — —_ =
R421
e - VIS
- 260 1K3/1636T g
v w2 3| 7 WY R conam
21126 oowr B8 @n 3 ,
HORIZ OUT MEASURE  DAMPER i3 : =
- ) I nyw 1 ’m
Wl ______ 3 T & | oRANGE [ WG LS
C 54,4 3 i T T ! a0
o4t T 7 g L w2 uz | w331
@\ 0.0018 1 d 29 L7 373 !
1€ | 7 3 cn a0 |
']' I 3 wT |
L [ 53 BLUE} 3 | VERT RN TuERMRIOR |
c u g i
1 o !
AT o ; I W un | mnc Ao
o] . 3 Frus [ puis oen 1 1 L 177 !
T T oo 1w 4 R | ysem e s 210 !
WIOTH CONTROL Y "] BLACK ! 7 0R 10 1 !
] IR AN | I j GREEN H
5 Y~
o5 Q@ IAVANE
ViA-B : i
vl V) vide Fa
. GAQSA 3557 VSse  orEmAs — Py
AUDIO OUT  HORIZ MY SyNC SEP  19CMPAA adblo
e T o LR T o U 8! P11 { 5W400 @ w p—p
T~
T L ) 0 Cr
5 caon
:
o ® ~—w
Al
= @ R4IBA uﬂa
WIDTH
AUOIO R4I0A
L. = ol @
it R3044 v p=p
» [N @ o teny 1475 CFs
;
1
!
!
| 1
i 0 x4 X ek
: TERM 2
N 1108 e
|: L : M‘WI”L c22184
:
v |
osc ' w oy p=p
2 1475 &%
0
—~
=
@ b X
1 PN

VIZPIN 3AND 8

Rear View of Chassis 153



WESTINGHOUSE Chassis V-2487-1, etc., Alignment Information

SOUND ALIGNMENT

4.5 MC TRAP ALIGNMENT

STEP PROCEDURE ADJUSTMENT
1. Disconnect antenna. Contrast control to maximum. (clockwise)
2. Inject 4.5 MC CW signal through a
.001 mf capacitor to TP ®.
3. Connect demodulator probe to
VTVM. Connect .001 mf capacitor
to other end of probe and connect
itto TP©.
4 Set VIVM to 1.5-2 volt DC range T203 bottom slug for minimum on the VTVM.
Turn on set and allow 10 minute
warm=-up.
voltage on the VTVM.
EQUIPMENT: VTVM 6. Remove the jumper wire used to short TP ®B) to B-.
PRODECURE: 7. Place the antenna input close to the antenna terminals so

1. Select the strongest station available (preferably with
test pattern and test tone) and adjust the FINE TUNING
for best reception. Adjust the VOLUME control so that
the station sound is audibie.

2. Adjust the quad coil (L102) for maximum sound from the
speaker.

3. Disconnect the antenna. Use a jumper wire to short TP
®B) o B-.

4. Connect the VTVM to TP ‘3.

5. Adjust interstage transformer T100 for maximum negative

that the signal is loosely coupled to the receiver and the
picture is barely visible, A pronounced nosiness (hiss)
should accompnay the sound.

Adjust the limiter input coil (T203 top slug) for maximum
negative voltage on the VTVM. If the VTVM indicates a
broad response while making this adjustment, the receiver
input. signal is too strong. When the signal coupling
described in step 7 is at the necessary low point, no
limiting takes place and the VTVM will indicate a sharp
tesponse to the limiter input coil adjustment.

IF ALIGNMENT

EQUIPMENT

1. Sweep Generator with a 10 MC wide sweep at center fre-
quencies from 10 MC to 90 MC and 170 MC to 216 MC.

2. CW (Marker) Generator which accurately produces the IF
and RF frequencies from 4.5 MC to 216 MC.

3. Oscilloscope with good low frequency response char~
acteristics,

4. VTVM

5. Bias Supply of —2,5 volts.

G. Standard Alignment Tool with a 3/32" hexagonal tip.
(long enough to reach bottom slugs)

Generators — Except where otherwise noted, all signal gen-
erating equipment should be :erminated as shown in
Figure 3. Connect the signal cable ground near the

ground of the stage where the signal is injected.

Adjust the CW generator output so that: (1) When the

VTVM is being used its reading remains near the =1 volt

point. (2) When the oscilloscope is being used the marker

frequencies do not distort the response curve.

Oscilloscope and VTVM — Use a low=capacitance direct
probe terminated with the decoupling network shown in
Figure 4. Keep the oscilloscope calibrated for 2 volts
peak to peak (P-P). Use a VTVM range suitable for
measuring -1.5 volts.

TERMINATION AND ADJUSTMENT OF EQUIPMENT
These instructions on termination and adjustment of
equipment will apply throughout the IF Alignment procedure.
All test equipment cables and leads should be as short
and direct as possible.

(snom' LEADS\ TUNER
— el oy
) $R2 300n INPUT
3
I ( ALY O
20: GENERATOR ,
e SNCE 2o | R | R2 | R3
52n|120n| 560 | 150a
72a | 110n| 85a | 150a

Figure 2. — Impedance Matching Network

GENERATOR
OouTPUT
CABLE

{—.’OOSMF §

Ri s OUTPYT
IMPEDANCE
OF GENERATOR

Figure 3. - Generator Cable Termination

TO VTVM
SCOPE

Figure 4. — Decoupling Network
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WESTINGHOUSE Chassis V-2487-1, etc., Alignment, Continued

IF ALIGNMENT

Step Test Equipment and Connection Adjustment
1. —2.5V.bias to TP (T). Short antenna term.
Channel selector to channel 10.
Connect jumper front TP (A) to B—.
2. Oscilloscope and VITVM to TP (B).
IF sweep generator with CW marker to TP (E).
a. 44.65 MC. a. T202 primary top slug): Maximum amplitude on VTVM.
T202 secondary bottom slug: Rocking symmetrical
response at 44.65 MC.
b. 45.75 MC. b. Place 45.75 MC marker at 70% of peak response (see
Figure 5 for waveshape and marker placement.
3. CW generator to TP (D).
a. 43.25 MC. a. T201: Maximum amplitude on VTVM.
4. CW generator to TP (M).
a. 44.25 MC. a. Tuner mixer output coil: Maximum on VTVM.
b. 44.25 MC. b. T200: Maximum on VTVM.
c. 47.25 MC. It may be necessary to increase c. L201: Minimum on VTVM.
generator output and/or decrease bias.

Se Connect sweep generator to TP (M) at 44.25 MC. Mixer output coil for maximum amplitude. T200 for
Couple CW generator with marker at 44,25 MC to sweep “rocking symmetrical response with waveshape and
generator cable. Keep marker amplitude low to avoid markers’’ as shown in Figure 7.
distorting response.

6. CW generator to TP (M) at 47.25 MC. Repeat step 4c.

7. Remove short from antenna terminals. Sweep generator Fine tuning to center of range
thru impedance matching network to antenna terminals Channel selector to channel 13.

(see Figure 2),

Set pix marker at 211.25 MC, channel 13. Inject

45.75 MC marker into IF section by connecting CW Oscillator slug setting: Picture carrier should fall at

output cable to outer insulated shield of IF link cable. 45.75 MC (£300 KC) marker on scope.(See Figure 8)
8. Repeat step 7 for all channels in descending order.

o

3.00
42.25 43.00 4455 45.73MC
i
T

}

Figure 5 — Typical IF Reponse, 2nd
II'YAmp Grid to 2nd Det.

Figure 7 — Typical IF response, Mixer
Amp grid to 2nd Det.

4123 4225 43.00 4500 45.7T3MC
4 4 }

}
!
|
'
|
l
'
!
1
i

l
'
1
'
[
'
|
|
v
'
'

Figure 6 — Typical IF response, 1st IF
Amp Grid to 2nd Det.

ADJACENT
SOUND

Figure 8 — Typical RF-IF response.
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WESTINGHOUSE Chassis V-2487-1, etc., Service Information, Continued

2] 9] | % SOME CHASSIS
44 4] [22] [eo 18]

Bottom View of PC Board. Top Components are Shown in Solid Outline.
Tube Pin Numbering is for Bottom of Socket.

PC BOARD CALLOUTS

1. CRT socket: pin #8
2. Junction R415, R433 (V1)
3. C406A a
4. T101 blue wire
S. T101 red wire
6. Volume control arm
7. Volume control low side
8. Tuner heater
9. Tuner B+
10. Tuner AGC
11. Tuner IF output
12. Tuner heater
13. Height control arm
14. Height control high side
15. Height control low side
16. Vert. hold control arm
17. T300 blue wire
18. Vert. hold control, high side
19. Junction C420, C421 (AGC)
20. Vertical linearity control arm
21, Junction R420, R422 (+265V)
22, Vertical linearity control
23, C405A m
24. Jumper to (30)
25. T401 lug #7
26. V2 pin 12 (damper)
27. Volume control high side
28. Contrast control arm
29. CRT socket pin #3
30. Jumper to (24)
31. CRT socket pin #2
32. CRT socket pin #1
33. T300 secondary green wire
34. Yoke green wire, lug #4
35. T300 secondary orange wire
36. Yoke orange wire, lug #6
37. T401 lug #1
38. Brightness control arm
39. L402 black wire
40. T300 red wire
41. CRT socket pin #4
42. CRT socket pin #7
43. Brightness control high side
44. Contrast control high side
45. Contrast control low side
46. C401 (+side)
47. C401 (—side)
48. AC switch
49. L402 yellow wire
50. C404A &
51. to R417

TEST POINTS

A. AGC for IF

B. Video detector

C. CRT cathode

D. 1st IF grid

E. 3td IF grid

F. Horiz MV

G. Horiz Hold adjust coil
H. Horiz Hold adjust coil
M. Mixer grid on tuner.

S. Quad coil

T. AGC for tuner

156




Westinghouse

MODEL AND CHASSIS CHART

MODEL CHASSIS TUNERS FEATURES CRT
H-P3051A V-2486-1 VHF 470V059D02 19FEP4A
H-P3052A UHF 472V051D01 114
H-P3061A V-2486-2 VHF 470V160D02 Instant On 19FEP4A
H-P3062A UHF 472V051D01 nes
H-P3056A V-2486-4 VHF 470V163D02 Instant On 19FEPA
H-P3057A UHF 472V053D01 14
H-P3075 V-2486-13 VHF 470V160D03 Instant On 19FEP4A
H-P3076 UHF 472V051D01 14

Exact Replacement tube.

CHASSIS REMOVAL - 19 PORTABLES 1. Remove the chassis.
! :he speaker and CRT remain in the cabinet. 2. Place the cabinetface down on a soft cloth.
- Remove the control knobs. . . 3. Loosen the screw which holds the wire retaining ring
2. Remove the back cover. The horizontal hold knob remains around the CRT.
on the back cover. The antenna terminal board stays with 4. Remove the four corner retainers from the cabinet.
the chassis. 5. Remove the retaining ring together with the four retainers.
3. Unsolder the speaker leads at the output transformer. 6. Carefully remove the picture tube.
4., Remove the CRT socket, loosen the yoke and remove the
width insert. The yoke is removed with the chassis. PC BOARD ACCESSIBILITY

5. Discharge and disconnect the anode l.ead at the CRT. To provide access to the underside of the PC board with
6. Remove the screws holding the chassis and upper and the set operating:

lower control panel to the cabinet. Fig. 1. 1. Remove the chassis

7. Remove the chassis. | 2. Turnthe chassis around.

8. When replacing the back cover be sure the horizontal hold 3. Connect the yoke and width insert, CRT socket, and high-
extension shaft engages the knob in the back cover. voltage lead (use a jumper).

CAUTION: To operate the set partially disassembled, con-
nect a jumper from the aquadag CRT coating and CRT band
to chassis ground. Be careful that the high-voltage lead
doe s not short or arc to the frame.

PICTURE TUBE REMOVAL - 19" CRT
When replacing a Steel-Guard picture tube, use only an

SCREW SCREW FUSE

VERT. HOLD
R3I0

SCREW

CONTRAST
R217

SCREW

BRIGHTNESS
R219

SCREW

VOLUME
RIO8

onfrol Wiring Diagram

Figure 1. Chassis Removal
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WESTINGHOUSE Chassis V-2486-1, etc., Schematic Diagram
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NOTE:
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o VALUES ARE IN OHMS, 0.5 WATT UNLESS OTHERWISE INDICATED,

~

SIGNAL APPLIED.
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SUPPLEMENTAL SCHEMATIC.

o

IF T400 1S 493¥020C03 WHITE WIRE TO TERMINAL

NO. 2 AS SHOWN AND R416,3.3K, 2W. IF T400
1S 493v020C02 WHITE WIRE TO TERMINAL NO. 3

AND RA16,2.2K, 2W.

. OC VOLTAGES ARE MEASURED FROM POINT INDICATED 10 CIRCUIT
GROUND WITH A VTVM. LINE VOLTAGE AT 120 V.A.C., NO

WAVEFORMS WERE TAKEN WITH CONTROLS SET FOR A NORMAL PICTURE.
. ® FOR VARIATION IN V2486~3 REMOTE CHASSIS SEE

172 6CL8A/6FVBA

V6A

4.5 MC SOUND
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poidim 3y oy cal i &K -
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| y UHE .
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; el e
i
L _ J
10 DIPOLE ANT

. INDICA!
V—=2486— | UNIPOLE BALUN, HANDLE BRACKET AND CRT STRAP

V—2486=2—3—4~9 HANDLE BRACKET AND CRT STRAP
V=2486—6=1 CABINET BASE AND CRT STRAP

V—248—13 CRT STRAP

WIDE PRONG

POLARIZED

RECEPTACLE POLARIZED
POWER CORD PLUG
FITS IN POLARIZED

OUTLET OR ADAPTER

Polarized Plug Adapter (754Y052H01).

NON-POLARIZED
RECEPTACLE

INSTANT ON

*‘Instant On’’ provides

Silicon diode X402 is
line and the tube filament

In ‘‘Instant On’’ chassis the OFF-ON and
switch is a DPST switch.

V6B
1/2 6CLBA/6FVBA

AGC.

N ]

C R300
HRK

4V

€301
680

UHF DIAL LIGHT r-

(SOME MODELS) [~ oy

VHE DIAL LIGHT 7= 4w - = G- =

27K

(SOME MODELS) i gyy;
YL

95

¥

w
WO oo SWOM
I

by

SWITCH ON = 50

LAQ01

OFF N
—00

\DB

HED LEAD
REPLACES X402 AND SWéian.
V2486—1

L

VIA-B
T alin R o
1
msr“? oN omr%l HORIZ QUT  VERT OUT
DIODE 2. Hall

immediate operation when the set
is turned on, because no tube warm-up time is necessary.
connected in series with the AC
string. With the line cord plugged
into an AC receptacle and the OFF-ON switch in the OFF
position, the AC line voltage is rectified by silicon diode
X402, This permits a pulsating direct current to flow thru
the tube filament string to keep the tubes warm. No B+ is
present when the OFF-ON switch is in the OFF position.

“‘Instant On’’

In the ON position, one section of this switch places a
short across diode X402 and the other side completes the
AC input to R400 and R320.
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WESTINGHOUSE Chassis V-2486-1, etc., Schematic Diagram, Continued
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HORIZONTAL RANGE AND HOLD ADJUSTMENT
1. Short out Horizontal Hold coil L40l with a jumper con-

nected across ‘G’ — ‘H’.

2. With the meter zero set at center scale, connect a VIVM
(1.5V range) across ‘F’ and B—.

3. Tune the receiver to a station of normal signal strength
and adjust Horizontal Range control R413 to lock the pic-
ture into sync. Then adjust R413 for —0.5 volts on the
VTVM.

4. Remove the jumper across ‘G’ & ‘H’, and adjust Horizon-
tal Hold control L401 to lock the picture into sync.

5. Adjust L401 for —0.5 volts on the VIVM, and discon-
nect the VIVM.

6. Verify the horizontal sync adjustment by switching chan-

nels.

DEFLECTION YOKE

The deflection yoke should be as far forward as possible

V=2486—1—2—3—4—6—7—9—13

(touching the bell of the CRT). Rotation of the deflection
yoke is used to level the raster.

WIDTH AND LINEARITY

This insert is a plastic tab with a copper rectangle,
bonded on one side. It protrudes out from between the yoke
and the bottom of the neck of the picture tube. The shiny
side of the copper rectangle should be positioned up against
the picture tube. The rectangle must be centered at the
bottom of the CRT neck. To increase width, ground the
lead emerging from the left hand side of the high voltage
enclosure to punch-out. To decrease width, unground the
lead. Loosen the yoke clamp and slide the linearity insert
in or out for best width and linearity. Re-tighten clamp.

CENTERING
The centering rings, located at the rear of the deflection
yoke, should be rotated to center the raster.

159




2l [ 1) [0 (o1l [z [e1l[ellod 2

WESTINGHOUSE Chassis V-2486-1, etc., Service Information, Continued

NOILONGO¥d ATNV3I- %

Jauny 10§ ooV 1
110> peng g

(33un1) pug saxIN
110> [pe zuoy H
1102 [pe zioy o

AN [BivozuIOYy g
p1g 41 puz g

ndur 41387 g
2poyied 19D D
1032313p 03pIA g

41 03 D9V v

SLNIOd 1531

pa1 ‘13WwIojsuel: [ea113A ‘00¢L “6E
+d ‘VS0¥D 8¢

33oy> 1adwep ‘7o ‘Le

oyd 11 +g ‘00¥T '9¢

6 307 ‘0% "¢t

LYD J° 7 Uld “y¢

LYD 0 ¢ uid “¢¢

Jupjuelq [e213334 ‘00¢ 1, PUT [0¥VZ 7€
punois ‘1037 ‘1¢

A2e[q ‘204 ‘1037 -0¢

punoid 13wi0jsueIl [EI1II3A ‘00¢€1 "6Z
++g ‘L 301 ‘00¥1L "8

wJie [0JIUOD ISBNUOD /17y /T

ILYD J° L uid "9¢

(Auo *poid £11e3) 14D JO ¥ Ul “C7
wie ‘[o13u0> ssauFuq ‘GTZY b
"Pua Y31y ‘Joi3u0d> sumpoa ‘goTy €7

¢

4231ms v 00V AS 7T
Pua 431y ‘1013005 15BIWOD /17y 17
1Yy +9 ‘VZI0¥D ‘0C
+g ‘[0105 ssauyduq ‘61z2Y 61
0Yd 12311 0% T "81
100 +4 VYD L1
[031U00 3wnjoa jo wie ‘goTy ‘91
PuU> mo[ “1seNU0D ‘/17Y “¢T
asind Doy ‘0zkD PUE GIYD “yI
SI[0A C¢T ‘+g o1pne ‘yeoyD "¢
iauny 01 DOV ‘71
WaweTjIaung [
JHA woij aindut g1 ‘01
Iaum JH[ 01 +g 6
Jsuny JHA WoIj +g ‘g
SAUIp [BIUOZIIOY ‘pIHY L
S04 ¢y ¢ +g J3ung ‘9
Juswelly ‘1Y) 10 g Uld ¢
wswely 1auny ‘p
oN[q ‘I5WIOjSUeBII [ED1IIIA ‘00¢€1 ¢
wswelly 971z Jo 1 uid 7
pua Y81y ‘proy [esniiaa ‘orey °1

aN3937 @qyvod 3 °d

S1NIOd

3 J([RI[&]8]© €] (8]

0,

Bottom view of PC board. Top components are shown in solid outline.

Tube pin numbering is for bottom of socket.

B
£e]
e
=
E3
5]
&3
6e]

160




Westinghouse

MODEL AND CHASSIS CHART

MODEL CHASSIS TUNER TUNER TUBES FEATURES
470V166D01/02VHF RF AMP - 3HQS DIPOLE ANTENNA
H-P8030 OSC-MIX - 6HB7
H-P8031 v-2430-2 OSC-TRANSISTOR INSTANT ON
472V055D01 UHF XTAL - IN82AG EARPIECE JACK
The additional models listed below use different tuners
and have other minor differences.

MODEL CHASSIS TUNERS TUNER TUBES
H-P8030B V-2490-8 VHF RF AMP 3HQ5
H-P8031B 470V158D01,D02,D03 0OSC-Mixer 6KZ8
BP12A170 V-2490-7 UHF
BP12B170 472V056D01 UHF-OSC Transistor
BP12A67A V-2490-8 Xtal - IN82AG

CHASSIS REMOVAL & TUBE SERVICING 6. Remove the three hex-head screws that hold the tuner

and speaker assembly to the front of the cabinet.
7. Unsolder the spring clip from top of tuner bracket.
8. Remove two hex-head screws from chassis frame to

1. Disconnect the spade lugs from the antenna terminals.

2. Remove the back cover screws.

For further removal continue with the following: .

3. Remove the ON-OFF-VOLUME knob and the VHF cabinet front.
CHANNEL SELECTOR KNOB. Caution: the fine tun- PICTURE TUBE REMOVAL

ing knob and VHF-UHF dials are captivated to the 1. Remove the chassis
tuner assembly. ’ . ’
2. Place the cabinet face down on a soft cloth.
+ g;r_’l}ug the CRT socket and anode connector from che 3. Loosen the screw that holds the wire retaining ring
5. Loos.en the yoke clamp, and slide the yoke slightl around the CRT.
to the rear ’ ghtly 4. Remove the four corner retainers from the cabinet.
' 5. Remove the retaining ring together with the four re-

tainers.
. Carefully remove the picture tube.

l CENTERING RINGS

AGC TRIMMER
C420

WIDTH CONNECTIONS ON
FLYBACK TRANSFORMER

R309 HEIGHT CONTROL AND
R316 VERTICAL LINEARITY CONTROL
LOCATED ON SIDE OF CHASSIS BELOW TUNERS

VERTICAL HOLD

HORIZONTAL
CONTROL R310 o i i~ HORIZONTAL HOLDY

COIL L401  CONTROL R413
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WESTINGHOUSE Chassis V-2490 Schematic Diagram
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CENTERING HORIZONTAL RINGING COIL
The centering rings, located at the rear of the deflection 1. Tune the receiver to a station of normal signal strength.
yoke, should be rotated to center the raster. 2. Short out Horizontal Ringing coil L401 with a jumper
connected across TP and @
DEFLECTION YOKE 3. Connect a V.T.V.M., set to zero center scale (1.5V
The deflection yoke should be as far forward as possible range), across TP and circuit ground.
(touching the bell of the CRT). Rotate the deflection yoke 4. Adjust Horizontal Hold control, R413 for -0.25 volts |
to level the raster. on the V.T.V.M. !
5. Remove the jumper from across the ringing coil L401
HEIGHT AND VERTICA{_ LINFARITY and adjust L401 for -0.25 volts on the V.T.V.M.
Th-e Height and Vertical Linearity controls, located on 6. Verify the horizontal sync adjustment by switching
the side of the chassis, are adjusted alternately for correct channels.
picture height and linearity.
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WESTINGHOUSE Chassis V-2490 Schematic Diagram, Continued

AGC ADJUSTMENT

Tune in the strongest station. Adjust C420 with screw-
driver until the picture bends at the top. Then turn the
screw back slightly until the bend disappears.

WIDTH ADJUSTMENT
1. To increase width, connect lead on lower left side of
H.V. enclosure to terminal #6.
2. To decrease width, connect lead on lower left side of
H.V. enclosure to terminal #7.

FUSE
The 1% amp, 125 volt slo-blo power supply fuse is
located at the rear of the chassis, near the AC interlock.
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INSTANT ON (V-2490-2)

The ‘Instant On’ chassis provides immediate operation
when the set is turned on. When the set is off, partial heater
voltage is applied to the series filament string through sili-
con diode X402. Turning on the set with off-on switch
SW400 shorts out the diode X402, and full voltage is
applied to the filament string. At the same time, line
voltage is supplied to the B+ rectifier circuit.

EARPIECE JACK (V-2490-2)

The earpiece jack provides a means of listening to the
sound without disturbing others in the viewing room. The
switch contacts on earpiece jack J100 disconnect one side
of the speaker from the audio output transformer when the
earpiece plug is inserted in the jack.
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WESTINGHOUSE Chassis V-2490 Service Information, Continued

PC BOARD LEGEND
200 mf m, C405
Red lead - T300
200 mf a, C402
R308 at T400 (Flyback Transformer)
200 mf », C404
To SW400 & X402
30 mf, C403
Red lead - T101
High end, Vol. Cont., R108
Blue lead - T101
Arm, Vol. Cont., R108
Low end, Brightness Cont., R219
AGC to tuner VHF
High end, Brightness Cont., R219
Low end, Contrast Cont., R217
Arm, Brightness Cont., R219
Pin #7, CRT
Arm, Contrast Cont., R217
To Flyback transformer
Blue lead - T300
Orange lead - T300
Blue lead - Pin #3 - CRT
Orange lead - Z301 - Yoke
IF input cable

FREEREERENEEEENERERFREFEEEREREE N EEEEE

2 Pin #1 - 33GY7
3 Filament, Tuner
Pin #8, - CRT
4 Filament, Tuner
5 Green lead - T300
d i a Green lead - Z401 - Yoke
. 5 6 High end, Contrast Cont., R217
& % ‘ Pin #1 - CRT
iy t Ak A & R ] Pin #2 - CRT
£ & TFCAS i Pin #4 - CRT
3l L 20 ¢ Pin #4 - T400 (Flyback Transformer)
H PN ) Pin #1-17J28
s
A-R, TEST POINTS
8 ik | (7] A AGC for IF
2 A . B Video detector
: . 3 Cl @ C CRT cathode
/ g A 3 D 1stIF input
29 2 Q\ [ 4 % \ E 2nd IF grid
8 ;\ R F Horizontal MV
\ 1A= o @ LY E—— 9 G Horiz adj coil
4 ¢ H Horiz adj coil
b ' 10 M Mixer grid (Tuner)
! cadn [T, R AT 4 g-===c== " S Quad coil
T AGC for tuner
V4,
17905 2] [3]]
! 2
& N R 18] CONTRAST
27 R2I7
EC; 30842 W\, 2 & { G W= 13 E
2
Fesssss a
R 4 5] e = BRIGHTNESS
> c#0 213 A o R219
: R 16] [12]
5 8, =
¢ v At 7 =
R22I
R316 2309 VOLUME
RI
2. 21 19|18 08
Bottom View P.C. Board Control Wiring Diagram
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WESTINGHOUSE Chassis V.-2490 Alignment Information, Continued

SOUND

EQUIPMENT: VTVM

PROCEDURE:

1. Select the strongest station available (preferably with
test pattern and test tone) and adjust the FINE TUNING
for best reception. Adjust the VOLUME control so that
the station sound is audible.

. Adjust the quad coil (L100) for maximum sound from the
speaker.

. Disconnect the antenna. Use a jumper wire to short TP ®
to B—.

. Connect the VTIVMto TP Q .

. Adjust interstage transformer T100 for maximum negative
voltage on the VTVM.

. Remove the jumper wire used to Short TP ® to B—.

. Place the antenna input close to the antenna terminals so
that the signal is loosely coupled to the receiver and the
picture is barely visible. A pronounced noisiness (hiss)

ALIGNMENT

should accompany the sound.

. Adjust the limiter input coil (T203 top slug) for maximum
negative voltage on the VITVM. If the VIVM indicates a
broad response while making this adjustment, the receiver
input signal is too strong. When the signal coupling
described in step 7 is at the necessary low point, no
limiting takes place and the VTVM will indicate a sharp
response to the limiter input coil adjustment.

4.5 MC TRAP ALIGNMENT
Disconnect the antenna and turn contrast control to maxi-

mum clockwise. Inject a 4.5 MC CW signal through a .001mf

capacitor to TP @ .Connect a .00lmf capacitor to a demodu-
lation probe tip. Connect the other end of the probe to a

VTVM and the capacitor to TP (©) . Set the VTVM to 1.5-2V

DC range. Turn the set on and allow ten minutes for warmup.

Then adjust T203 bottom slug for minimum on the VTVM.

IF ALIGNMENT

EQUIPMENT
1. Sweep Generator with a 10 MC wide sweep at center fre-
quencies from 10 MC to 90 MC and 170 MC to 216 MC.

2. CW (Marker) Generator which accurately produces the IF
and RF frequencies from 4.5 MC to 216 MC.

3. Oscilloscope with good low frequency response charac-
teristics.

4. VTVM.

5. Bias Supply of —2.0 volts and —3 volts.

6. Standard Alignment Tool with a 3/32" hexagonal tip

(long enough to reach bottom slugs).

TERMINATION AND ADJUSTMENT OF EQUIPMENT
These instructions on termination and adjustment of
equipment will apply throughout the IF Alignment procedure.

SHORT LEADSW TUNER
g .D—‘ ) W
) SR2 300a INPUT
I NN o]
R3
zo:gsr'qsa;uon .
U
IMPEDANCE 2o | M | R2 | R}
52n|120n | 5%6n | 150a
72a | 110n | 85a | 150n

Figure 9 — Impedance Matching Network

GENERATOR
ouTPuT
casLe .008 MF
" >
R1 s OUTPUT
IMPEDANCE
OF GENERATOR

Figure 10 — Generator Cable Termination.

TO VIVM
OR SCOPE

Figure 11 — YVHF Decoupling Network.

All test equipment cables and leads should be as short
and direct as possible.

Oscilloscope and VTVM — Use a low-capacitance direct
probe terminated with the decoupling network shown in
Figure 11. Keep the oscilloscope calibrated for 2 volts
peak to peak (P-P). Use a VTVM range suitable for
measuring —1.5 volts.

Generators — Except where otherwise noted, all signal gen-
erating equipment should be terminated as shown in
FigurelO. Connect the signal cable ground near the ground
of the stage where the signal is injected.

Adjust the CW generator output so that: (1) When the
VTVM is being used its reading remains near the —1 volt
point. (2) When the oscilloscope is being used, the
marker frequencies do not distort the response curve.

—LO'OP —_

UHF
TUNING

15 TURNS

Dial Stringing

UHF
DRIVE

2+ TURNS
(CCW POSITION)

UHF DIAL STRINGING
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WESTINGHOUSE Chassis V-2490 Alignment Information, Continued

IF ALIGNMENT

Step Test Equipment and Connection Adjustment

1. —3 bias fo TP@® and —2/0 bias to TP @. Short
antenna terminals. Channel selector to channel 10.

Connect jumper from Pin 2 of V6B to B— to disable
the AGC pulse.

2. Oscilloscope and VIVM to TP ®
IF sweep generator with CW marker to TP©.

a. 45MC. a. T202 primary (top slug): Maximum amplitude on VTVM.
T202 secondary (bottom slug): Rocking symmetrical
response at 45 MC.
b. 45.75 MC. b. Place 45.75 MC marker at 70% of peak response (see
Figure 12 for waveshape and marker placement.
3. CW generator to TP®.
a. 43 MC. a. T201: Maximum amplitude on VIVM.
4. CW generator'to TP @.
a. 44.25 MC. a. Tuner mixer output coil: Maximum on VTVM.
b. 44.25 MC. b. T200: Maximum on VTVM.
c. 47.25 MC. It may be necessary to increase c. L201: Minimum on VTVM.
generator output and/or decrease bias.

S. Connect sweep generator to TP @ at 44.25 MC. Mixer output coil for makximum amplitude. T200 for
Couple CW generator with marker at 44.25 MC to sweep trocking symmetrical response with waveshape and
generator cable. Keep marker amplitude low to avoid markers’’ as shown in Figure 14
distorting response. Adjust scope for 2V PP.

6. CW generator to TP@ at 47.25 MC. Repeat step 4c.

7. Oscilloscope, 2V PP. Sweep generator thru impedance Fine tuning to center of range
matching network (see Figure 9) to antenna terminals. Channel selector to channel 13.

Set pix marker at 211.25 MC, channel 13. Inject

45.75 MC marker into IF section by connecting CW Oscillator slug setting: Picture carrier should fall at

output cable to outer shield of IF link cable. 45.75 MC (¢ 300 KC) marker on scope. (See Figure 15).
8. Repeat step 7 for all channels in descending order.

42.25 43.00

Figure 12— Typical IF Response, 2nd
IF Amp Grid to 2nd Det.

4225 43.00 45.00 4575
MC MC MC MC

|
|
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Figure 14 — Typical IF response, Mixer
Amp Grip to 2nd Det.
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Figure 13 — Typical IF response, 1st IF
Amp Grid to 2nd Det.
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Figure 15 — Typical RF-IF response.
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ZENITH RADIO CORPORATION

MODEL

N1605J6, Y6
N1605JV6, YV6
N1610X6, Y6
N2000C6, CV6
N2001L6, LV6, X6
N2000C6A

N2000C6B,C6C,L6B

N2001L6A
N2002W6A
N2002W6, WV6, H6
N20047T6, JV6, X6
N2005H6, W6, WV6
N2109L6, LV6, X6
N2110H6, W6, WV6
N2180L6, LV6
N2185X6, XV6
N2190H6, W6, WV6
N2205L6, LV6
N2210L6, LV6
N2214W6

N2270W6
N2705W6, WV6, Y6
N2706F6, L6
N2TITW6, WV6
N2730R6, W6, WV6
N2731W6, WV6
N2732H6, HV6, R6
N2733 M6
N2735R6, W6, WV6
N2736E6, R6, W6
N2739M6
N2740H6, X6
N3311W6, WV6, Y6
N3331W6

N3332H6

N3333M6

S2712R,W
S2712R1,W1
S2716W
S2716W1
SA2017R6,W6
SA2017R6A,W6A
SA2046W6
SA2046W6A
TI979C6A,X6A
T1630J6, Y6
T1979C6, X6
T1983L6, P6
T1984L6
T198876, L6, W6
TI991R6, W6
TI1995W6
T2035W6

TYPE

Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Table
Table
Table
Table
Console
Console
Console
Console
Console
Console
Console
Table
Console
Console
Console
Console
Console
Console
Console
Console
Console
Console
Console
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Console

MODEL AND CHASSIS INFORMATION

13X15Z, 14X21 AND 14 X21Z CHASSIS

CHASSIS

14M21
14M21X
14M21
14N297
14N29Z
14N33
14N29Z
14N33
14N33
14N29Z
14N27
14N28
14N28
14N28
14N26Z
14N262
14N26Z
14N28
14N28
14N28
14N26Z
14N22
14N22
14N22
14N22
14N22
14N22
14N22
14N22
14N22
14N22
14N22
14N22
14N22
14N22
14N22
14N22
14N22
14N22
14N22
14N22
14N22
14N22
14N22
14N33
14M21
14N29Z
14N28
14N27
14N27
14N27
14N28
14N22

MODEL

T2036H6, R6
T2038M6
T2044W6, WV6
T2170W6
T2610W
T2610W1
T2610W3
T2620X
T2620X1
T2650C,X
T2650C1, X1
T2652L
T2656L,P
T2656L1, Pl
T2668Y
T2668Y1
T2675W
T2691W
T2655L, P
T2660L
T2665J,L,W
T2672R,W
T267TW
T2690W
T2720W
T2720W1
X1215C, L, P,X
X1215C1, L1, P1,X1
X1215C2, L2, P2,X2
X1215C3,L3,P3,X3
X1225H,W
X1225H1, W1
X1225H2, W2
X1225H3,W3
X1315C3,L3, P3,X3
X1325W3
X16207,Y
X1620J1,Y1
X1620J2,Y2
X1625X,Y
X1625X1, Y1
X1625X2,Y2
X17207,Y
X1725X,Y
X1910C
X1910C1
X1910C2
X1914L, X
X1914L1,X1
XI917H,W
XI1917HI, W1
X1919L,X
X1921H,W

TYPE

Console
Console
Console
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Table
Console
Console
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable
Portable

MODELS WITH 14M21, 14N22, 14N26Z, 14N27, 14N28, 14N29 Z, 14N33, 13X15,

CHASSIS

14N22
14N22
14N22
14N26Z
13X15
13X15
13X15Z
14X21
14M21
14N33
14N29Z
14N28
14N28
14N28
14N28
14N28
14N28
14X26
14N28
14N27
14N27
14N27
14N28
14N26Z
14N22
14N22
13X15
13X15
13X15Z
13X15Z
13X15
13X15
13X15Z
13X15Z
13X15Z
13X15Z7
14X21
14X217Z
14M21
14X21
14X217Z
14M21
14X21
14X21
14N33
14N29Z
14N33
14N33
14N29Z
14N33
14N29Z
14N27
14N28
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ZENITH Model and Chassis Information, Continued

X1921H1,W1 Portable 14N28 X2314W Table 14N22
X19257,L Portable 14N28 X2317R,W Console 14N22
X1930H,W Portable 14N28 X2317R1, W1 Console 14N22
X1943L Portable 14N28 X2320W Console 14N22
X1946W Portable 14N28 X2320W1 Console 14N22
X2010C Portable 14N33 X2322H Console 14N22
X2010C1 Portable 14N33 X2322H1 Console 14N22
X2014L,X Portable 14N33 X2324M Console 14N22
X2014L1,X1 Portable 14N33 X2324M1 Console 14N22
X2017H,W Portable 14N33 X2326R,W Console 14N22
X2017H1, W1 Portable 14N33 X2326R1,W1 Console 14N22
X2022H,W Portable 14N28 X2328W Console 14N22
X2022H1,W1 Portable 14N28 X2328W1 Console 14N22
X2027L,X Portable 14N28 X2343W,Y Table 14N22
X2027L1,X1 Portable 14N28 X2412L,. W Table 14N22
X2032M,W Portable 14N28 X2412L1,W1 Table 14N22
X2043L,L1 Portable 14N28 X2414W, W1 Table 14N22
X2046W. W1 Portable 14N28 X2417TR,W Console 14N22
X2112L Table 14N26Z X2417R1,W1 Console 14N22
X2112L1 Table 14N26Z X2421W Console 14N22
X2115P,X Table 14N26Z X2421W1 Console 14N22
X2120H,W Table 14N262Z X2422H Console 14N22
X2145W Table 14N26Z X2422H1 Console 14N22
X2245W1 Table 14N26Z X2424M Console 14N22
X2310W2 Table 14N22 X2424M1 Console 14N22
X2314W1 Table 14N22 X2427R,W Console 14N22
X2310W,Y Table 14N22 X2443W Console 14N22
ADJUSTMENTS

VHF TUNER CHANNEL OSCILLATOR ADJUSTMENT

In all VHF tuners, each channel can be adjusted individ-
ually with the receiver fine tuning knob without inter-
action with other channels. Several turns of the knob
are permissible, in either direction, to obtain proper
adjustment.

The 640 tuner and the 750 series tuners are equipped with
an auxilliary oscillator trimmer to be used if adjust-
ment cannot be made with the fine tuning knob.

FOCUS
14N22, 14N26Z and 14N28 Chassis: Focus control adjust-
ment, rear of chassis.

ALL OTHER chassis:
Adjustment is by means of a three position tap.

WIDTH AND HORIZONTAL LINEARITY ADJUSTMENTS

13X15 and 14N22 Chassis:
neck of picture tube.
Adjustment is made by sliding the metal width sleeve
along the neck of the picture tube until both proper width
and best linearity is obtained.

Width-Linearity sleeve on

ALL OTHER chassis: Width Control and Linearity sleeve.
A screwdriver adjustment at the rear of the chassis is
used to adjust width and the sleeve on the neck of the
picture tube is used to adjust linearity.

The sleeve is installed with the slot to the left when facing
the rear of set. ‘The initial width and linearity adjust-
ment is made by turning the width control to its maximum
counterclockwise position and sliding the sleeve to
optimize linearity. The width control is then advanced to
obtain correct width.

AGC ADJUSTMENT

Tune in a strong TV signal and slowly turn the AGC
control until a point is reached where the picture distorts
and buzz is heard in the sound. The control should then
be backed down from this position and set at a point

comfortably below the level of intercarrier buzz, picture
distortion and improper sync. This setting corresponds

in general to 2.5 volts peak-to-peak at the Video Detector
stage in the 13X15, 14N26Z and 14N27 chassis and 3.5
volts peak-to-peak at the Video Detector stage in the
14X21, 14N22 and 14N28 chassis.

CAUTION: Misadjustment of the AGC control can result
in a washed-out picture, distorted picture, buzz in the
sound or complete loss of picture and sound.

HORIZONTAL HOLD CONTROL

The horizontal hold control is equipped with a stop which
limits knob rotation to approximately 270 degrees. To
adjust the AFC, remove the knob and turn the shaft to
a position where it is virtually impossible to disrupt
horizontal synchronization when switching from channel
to channel. After adjustment, install the knob with its
pointer centered between the stops.

PEAK PIX CONTROL

14N22 AND 14N26Z CHASSIS ONLY:

This special customer control is part of the video detector
load and has an effect on the video response. The picture
can be changed from a slight smear at the extreme
counterclockwise position to an exaggerated overshoot
at the maximum clockwise position of the control.

The control is adjusted at the factory for best picture
detail under normal signal conditions, however, it can
be changed in the field to suit a particular signal or
program condition.
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ZENITH Adjustment Information, Continued

CENTERING ADJUSTMENT

The centering assembly is built into the yoke housing.
This assembly is made of two magnetic rings which can
be rotated by means of tabs. Centering is accomplished
by gradually rotating each tab separately and/or rotating
both tabs simultaneously until the picture is centered.

CORRECTOR MAGNET ADJUS TMENT

Two corrector magnets are used in all 23 inch models
to prevent pincushioning of the sweep lines across
the face of the picture tube. The magnets are mounted
on the deflectjon coil support bracket. Adjustment is
made by bending the flexible arms sideways and up and
down. Correct adjustment has been made at the factory
and readjustment should not be required unless the brack-
ets have been accidentally bent out of position. If this
occurs, proceed as follows:

1. With the vertical and horizontal size controls, reduce
the size of the picture to a point where the four corners
and sides are visible. (In some receivers it is not
possible to reduce the picture sufficiently to see all sides
and it may be necessary to shift the picture with the
centering control to view one side at a time.)

2. Bend the corrector magnet arms until the corners
become right angles and the top of the raster is parallel
with the bottom and the left side is parallel with the right
side. After adjustment, the picture should be restored to
normal size.

NOTE: Misadjustment of the corrector magnets may
cause pincushioning, barreling, keystoning, poor linearity,
etc.

ALIGNMENT

SOUND ALIGNMENT

Proper alignment of the 4.5 Mc intercarrier sound
channel can only be made if the signal to the receiver
antenna terminals is reduced to a level below the limit-
ing point of the Gated Beam Sound Detector. This level
can be easily identified by the ‘‘hiss’’ that accompanies
the sound. Various methods may be used to reduce the
signal level, however, a step attenuator is recommended
for most satisfactory results. Alignment is made as
follows:

1. Connect the step attenuator between the antenna and
the receiver antenna terminals.

2. Tune in a TV signal. Adjust the step attenuator until
the signal is attenuated to a level where a ‘‘hiss’’ is
heard with the audio.

3. Adjust the sound take-off coil (top and bottom cores),
intercarrier transformer, quadrature coil and buzz
control for the best quality sound and minimum buzz.

TO RECEIVER ANTENNA TERMINALS

MATCHING TRANSFORMER

. 50 OHMS UNBALANCED TO 300 OHMS BALANCED

SWEEP GENERATOR
OUTPUT CABLE

HOOKED END
FOR CONNECTING
TO VARIOUS GRIDS

| % W s A
5 VaW 5%
470 MMFD. ! 4
CERAMIC CARBON

CAPACITOR \ RESISTOR

Fig.1 Alignment Fixtures for RF=IF Alignment.

GROUND DIRECTLY
TO CHASSIS. DO NOT
USE LEADS.

It must be remembered that any of these adjustments may
cause the ‘‘hiss’’ to disappear and further reduction of
the signal will be necessary to prevent the “‘hiss’’ from
disappearing during alignment.

IF ALIGNMENT

A suitable VHF and UHF sweep generator in conjunction
with an accurate marker must be used for IF and tuner
alignment work. It is extremely important to terminate
the output cable properly and to check for a reactive
attenuator. If the attenuator is reactive or if the output
cable is improperly terminated, correct alignment cannot
be made since the degree of attenuation may change the
shape as well as the amplitude of the response curve.
The attenuator should only vary the amplitude and not the
shape of the response curve.

IF ALIGNMENT
14N22, 14N26Z AND 14N28 CHASSIS:

Refer to the appropriate schematic diagram, tube and
trimmer layout, and tuner drawings for reference test
points.

1. (a) On the 700 series tuners; slowly turn the channel
selector until it rests between channels 12 and 13.
This will prevent an erroneous response.

(b) On the 640 and 750 series; turn the selector
until it rests on channel 13.

(c) On the 500 series; turn the selector until it rests
between any two channels.

2. Connect an oscilloscope through a 10,000 ohm isolation
resistor to terminal ‘‘C’’ (detector). Connect the ground
lead to chassis.

In the 14N22 chassis, set the Peak Pix control fully to
the left. In the 14N26Z chassis, set it at mid-range.

Fig. 2. 4th IF Response
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ZENITH Alignment Information, Continued

3. Feed the sweep generator through a special termin-
ating network as shown in Fig. 1. to Point ‘““‘G’’ (Grid of
the 3rd IF). Adjust generator to obtain a response
similar to Fig. 2. with a detector output of 3 volts peak
to peak. Do not exceed this level during any of the
adjustments.

4, Set the marker generator to 45.75 Mc and alternately
adjust the top and bottom cores of the 4th IF for maximum
gain and symmetry with the 45.75 Mc marker positioned
as shown in Fig. 2. The two peaks must be equal in height
and the high frequency peak at 45.75 Mc. If the correct
response cannot be obtained, check the position of the
cores to see that they are not butted. The cores should
be entering their respective windings from the opposite
ends of the coils.

Fig. 3. Exponded View of Traps

5. Connect the sweep generator to terminal “A”’ (con-
verter grid). Connect terminal ‘‘F’’ to chassis and
connect a jumper between terminal ‘‘E’’ and chassis.
Adjust the sweep to obtain a 3V. P.P. response similar
to Fig. 5. Switch oscilloscope to 10X gain to ‘““blow up”’

the traps (Fig 3).

6. Refer to Fig.3. and adjust the 39.75 Mc and the 41.25
Mc traps for minimum marker amplitude. Connect
jumper between ‘‘E’’ and the junction of the 68 ohm and
1800 ohm resistors in the cathode circuit of the lst I.F.
This provides an additional ‘‘blow up’’ of the 47.25 Mc
traps (Fig. 4). Adjust the 47.25 MC trap for minimum
marker amplitude.

Fig. 4. Further xpcnsion of Fig. 3. for Detail View
of the 39.75 and 47.35 Mc Traps.

7. Disconnect jumper between ‘“E’’ and the 68 ohm and
1800 ohm cathode'resistors. Connect this jumper between
‘“E’’ and chassis. Adjust sweep generator for 3 volts
peak to peak output at the second detector. Alternately,
adjust the 2nd, 3rd, lst IF and the converter plate coil
until an overall response similar to Fig. 5. is obtained.
It will be found that the 2nd IF affects the low side
(42.75MC) and the 3rd IF, the high side of the response

curve.

Fig.5 Overall IF Response Curve.

IF ALIGNMENT
14N27 AND 14N33 CHASSIS:

Refer to the appropriate schematic diagram, chassis
tube and trimmer layout, and tuner drawings for refer-
ence test points.

1. Slowly turn the channel selector until the tuner rotor
is made to rest between two channels. This will prevent
an erroneous response.

2. Connect an oscilloscope through a 10,000 ohm isolation
resistor to terminal ‘‘C’’ (detector). Connect the ground
lead to chassis.

3. Feed the sweep generator through a special termin-

ating network as shown in Fig. 1. to Point ‘“G’’ (Pin 1 of
the 3rd IF). Adjust generator to obtain a response

similar to-Fig. 6. Do not exceed the 3 volt peak to peak
detector output during any of the following adjustments.

Fig. 6 4th |IF Response Curve.

4. Set the marker generator to 45.75 Mc and alternately
adjust the top and bottom cores of the 4th IF for maximum
gain and symmetry with the 45.75 Mc and the 42.75 Mc
markers positioned as shown in Fig. 6. If the correct
response cannot be obtained, check the cores to see that
they are not butted but are entering their respective
windings from the opposite ends of the coil.

Fig.7 Expanded View of the 47.25 MC Trap Frequency.

5. Connect the sweep generator to terminal “‘A’’ con-
verter grid (Refer to appropriate tuner tube and trimmer
layout). Connect terminal “F”’ to chassis and connect a
jumper between terminal ‘‘E’’ and the bottom end of the
68 ohm resistor in the cathode of the first IF. This
provides a ‘‘blow up’’ of the 47.25 Mc trap (Fig. 7).
Adjust the 47.25 Mc trap for minimum marker amplitude.
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ZENITH Alignment Information, Continued

Fig. 8 Overall IF Response Curve.

6. Disconnect the jumper between ‘“‘E’’ and the bottom
end of the 68 ohm cathode resistor. Connect this jumper
between ‘‘E”’ and the chassis. Adjust sweep generator
for 3 volts peak to peak output at the second detector.
Alternately, adjust the 2nd, 3rd, Ist IF and the converter
plate coil until an overall response similar to Fig. 8. is
obtained. It will be found that the 2nd IF affects the low
side (42.75 Mc) and the 3rd IF the high side of the res-
ponse. Remove jumpers after alignment is completed.

IF ALIGNMENT
13X15(Z) and 14X21(Z) CHASSIS

Follow the foregoing procedure for the 14N27 and 14N33
chassis except disregard steps 5 and 6 and then follow
steps 5 and 6 given.

5. Connect the sweep generator to Test Point ‘‘A’’ on
VHF tuner. Short test points ‘““E’’ and ‘“‘F’’ to chassis
ground. This will provide a ‘‘blow up’’ of the 47.25 Mc
trap response as shown inFig. 7. Adjust the 47.25 Mc
trap (top slug of T1 ) for minimum marker amplitude.
6. Disconnect the jumper between test point ‘‘E’’ and
chassis. Apply negative 6 or 7 volts bias to test point
““E’’, positive lead to chassis ground. Adjust sweep
generator for 3 volts peak to peak output as shown on
the oscilloscope (output of Picture Detector). Alternately,
adjust the 2nd, 3rd and lst IF coils and the converter
(mixer) plate coil until an overall response similar to
Fig. 8 is obtained.
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ZENITH Schematic Diagram of 14M21 Chassis, Continued
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ZENITH Schematic Diagram of 14N26Z Chassis, Continued
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ZENITH Service Information 14N26Z Chassis, Continued
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NOTES:

ALL VOLTAGES MEASURED FROM CHASS!IS TO POINTS INDICATED.
ALL VOLTAGES ARE D.C. UNLESS OTHERWISE SPECIFIED.

ALL D.C. VOLTAGES TO BE MEASURED WITH A VACUUN TUBE
VOLTMETER HAVING 11 MEGOHM INPUT RESISTANCE.

ALL VOLTAGE MEASUREMENTS TO BE MADE WITH NO SIGNAL
PRESENT. NORMAL SETTING OF CONTROLS AND CHANNEL SELEC.
TOR SET TO CHANNEL 2 UNLESS OTHERWISE SPECIFIED.

ALL CAPACITOR YALUES IN MICROFARADS UNLESS OTHERWISE
SPECIFIED

FORCAPACITOR CAPACITY TOLERANCE SEE LEGEND
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NOTES:

ALL YOLTAGES MEASURED FROM CHASSIS TO POINTS INDICATED.

ALL VOLTAGES ARE D.C. UNLESS OTHERWISE SPECIFIED.

ALL D.C. VOLTAGES TO BE MEASURED WITH A VACUUM TUBE
VOLTMETER HAVING 11 MEGOHM INPUT RESISTANCE.

ALL VOLTAGE MEASUREMENTS TO BE MADE WITH NO SICNAL

PRESENT. NORMAL SETTING OF CONTROLS AND CHANNEL SELEC-

TOR SET TO CHANNEL 2 UNLESS OTHERWISE SPECIFIED.

FOR CAPACITOR CAPACITY TOLERANCES SEE LEGEND.

ALL RESISTORS ARE% 10X TOLERANCE, CARBON, 1/2 WATT
UNLESS OTHERWISE SPECIFIED.
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CIRCLED LETTERS INDICATE ALIGNMENT ‘:)—’

AND TEST POINTS WHERE APPLICABLE.
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Signal Path Diagram and Parts Layour of 14N28 Chassis.
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ZENITH Schematic Diagram of 14N29Z Chassis, Continued
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ZENITH Service Information 14N29Z Chassis, Continued
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LK ™ Took? | 33K '@ %n TocssaT
L ci9 | ssaTi NOTES:
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Parts Layout of 14N29Z Chassis.
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ZENITH Service Information 14N33
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ZENITH Schematic Diagram of 14N33 Chassis, Continued
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Schematic Diagram of 14N33 Chassis.
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TOR SCT TO CHANNEL 2 UNLESS OTHERWISE SPECIFED.

ALL CAPACITOR YALUES IN MICROFARADS UNLESS OTHERWISE
SPECIFIED.

FOR CAPACITOR CAPACITY TOLERANCES SEE LEGEND.

ALL RESISTORS ARE% 10% TOLERANCE, CARBON, 1/2 WATT
UNLESS OTHERWISE SPECIFIED.
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' INDICATES 20% MAY BE USED.

Schematic Diagram of 13X15 and 13X15Z Chassis.
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ZENITH Schematic Diagram of 14X21, 14X21Z Chassis, Continued
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ZENITH Tuner Service Infor'*mation., Continued
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VOLUME TV-26, MOST-OFTEN-NEEDED

1967 TELEVISION SERVICING INFORMATION

INDEX

Admiral Corp.

H1-1A 7
26521-1 15
H2-1A 7
3G521-2 15
5G5 15
SHON 15
7G560-1 15
9G557-1 15

9G558-1,-2 15
@21D20-1 3
G21D22-1 3
G21D23-1 3
G21p2l-1 3
H21B10-1 11

G556-1 15
G557-1,-2 15
G568-2 15
G569-1 15

PG1330M 11
PG1332M 11
PG1335M 11
PG1339M 11

PK1360 7
PK1369

PK1377 7
PG1521 3
PG1530 3
PG1535 3
PG1539 3
PG15L7 3
PK1560 7
PX1569 7
PK1577 7
PKC 2100 15
PH2101 15
PKC2101 15
PK210kL 15
PKC2107 15
PH2110 15
PH2119 15
PH2127 15
PH214,0 15
PH21L16 15
PH2157 15
LH3001 15
LK3001 15
LH3002 15
LH3005 15
LK3005 15
CK3011 15
LH3011 15
CK3012 15
LK3021 15
LK3061 15

Admiral, Cont.

TH3700 15
PESG340 15
PHS 9349 15

THA939H,+ 15
PHOS11M 15

PHOS15 15
PHOS16,M 15
AHO520 15
PHO527 15

PHO650M,W 15
PHO65L,W 15
PHO657M,W 15

PHO660 15
PHO66 15
AH96TT 15
DuMont

L.3c07 27
43¢ 08 27
3¢ 09 27
113¢10 27
L3702 27
43T03 27
4370k 21
L9Poy 27
L9 P05 27
LL9PO7 21
L, 9PO8 21

12080LA,B 27
120805A,B 27
1208064,B 27
1208074,B 27
1208374 21
1208l.6B 21
120847B 21

Emerson Radio

13C12 27
13c1y 27
13c15 27
13C16 21
13C17 21
13c18 21
13K05 27
13702 27
13TOY 27
13T05 21
13T 06 21
15P01 21
15P08 21
15P09 21
15P10 21
16P0OL 21

Under each manufacturer's name are listed that make chassis
and models in numerical order, at left. The corresponding page
number at right of each listing refers to the first page of each sec-
tion dealing with such material.

Emerson, Cont.

16 P06 21
16P07 21
16708 21
16P09 21
16P10 21
18P01 21
18P16 21
18P2l 21
18P28 21
18P31 21
18P32 21
18P33 21
19P1l,A 27
19715 27
19P16 27
19P21 27
19P22 27
19p2) 21
19p25 21
19P26 21
19P27 21
19p28 21
19P31 21
19P32 21
19P33 21
1208044 27

1208054,B 27
1208064, 27
1208074,B 27
1208238 27
1208378 21
1208394 21
1208[,0A,B 21
120840 21
1208414,+ 21
120824 ,+ 21
1208438 21
12081,6B 21
1208478 21
1208 8F,+ 21

General
Electric

AC Chassgis 32
DC Chassis 37
SC Chassis L1
TC Chassis 45
T-1 L5
M150CWH Ll
M151C++ hl
M152C++ L1
M156C++ L1
M157CEB L1
M;00CGR 37

G.E. Cont.
M, 01CSD
M 02CWD
M 03CWD
ML O3C++
Ml O5CWD
M OTC++
M, 23CBG
My 25C ++
M 52CEB
M SUC++
M503CSD
M503CWH
M507CEB
M509C ++
M718CWD
M720C ++
M730CHMD
M730CWD
M732CMP
MTLOCWD
M7 1CWD
M7..2CMP
MT7L3CCL
M7l).C PN
M760C+D
M762CMP
M770CWD
M771CMP
TR810CTN
TR811TTN-1
TR812CVY
TR81L4CEB
TR853C++

Magnavox
T910

Montgomery
Ward
GHJ-1 017A
GHJ-LL.097A
GHI-L1L7A
GHJ-L4157A
GHJ -l 7A
GHJ =414 574

Motorola
12TS-1161
€127s-lL61
D127S-L61
E127S-461
16BP76BN
16BP77BE, +
18TS -597

Motorola, Cont.
€c187S-597 69
D18TsS-597 69

227S-59) 77
c22TS-594 77
BP72BN 61

BP73BE,B+ 61
BP301CN 61
BP302CA,C+ 61
TS-461 61
BPS01CE 69
BP502CA 69
BP503CB,C+ 69

JTS-594 77
TS-59 77
CTS-597 69
NCTS-597 69
TS-597 69

BT6O01CE,CH 77
BT602CE,CN 77
BT603CH,C+ 77
BT702CW 77
BUTOLCW 77
BUT06CM 77
BUTO7CF 77
BU709CM,CW 77
BST10CM,CW 77
BS711CS 77
BLT712CM,CW 77

Philco Corp.

17C21,4A 85
17¢21V,AV 85
17H22 91

17J25 91
17J27,A 9N
17728 91
17JT41 99
17LTY3 99
17N35 91
17NTLS 99

TT164B,C,D 106
R12206GY 85
Ql230BR,+ 85
Q1232BK,WH 25

Q1233WA 5
Q123 WH 85
Q2T712WH a1
Q2T1LWA 91

Q3330TN,+ 91
Q3332BR,+ 91

Q3334WA 91
Q3336GY 91
R33M6WA 91
Q3392 FE 91
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Philco, Cont.

R3396WA 91
Q3562TN 91
R3563TN 91
Q356LWA 91
R3567WA 91
Q3572BE 99
Q3574GY 99
Q3576WA 99
Q3730GY 99
Q3734wWA 99

Q3910WA 91
Q3912WA 91
Q1 330BK 91
Q1332MB,WA 91
Q334 WA 91
Q4560MB,WA 91
Q4 562MB,WA 91
QI 564MB,WA 91
QL565EA 91
QI 5663SWA 91
Q568Mc,+ 91

QL569WA 91
Q570SWA 91
Q4STUEA,MA 91
QU584 WA 91
Qu586WA 91
Q1 590wA 99
. Q4592Ma 99
Ql4.59U.PC 99
Q596CH 99
RCA Victor

AH-066Y 107
AH-070BK 107
AH-OTOWK 107
AH-OTLUE,+ 115
AH-078WK 115
AH-078YK 115
AH-090MR,+ 107
AH-126B,+ 107
AH-130E,+ 115
AH-138WRK 115
KCS-156A 107
KCS -1604,+107
KCS-161A,B 111
KCS-1624 111
KCS-163A
through

KCS=-163E 115
KCS-164A,B115
AH-184M,Y 111
AH-188WK 111
AH-192E,+ 111
AH-196ER,+111

| RCA, Cont.

BH-208WK 115
CH-252WK 115
CH-276WK 115
CH-312WK 115
CH-320LK 115
Sears, Roebuck
6127 129
7110 133
7111 133
7112 133
7113 133
7116 133
711 133
711 133
7119 133
7131 129
7132 129
7133 129
71,0 129
7141 129
L2 129
743 129
8127 129
8132 129
81,0 129
8141 129
8142 129
456.70259 133
}}56.70260 133
}456.70261 133
1,56.70286 129
528.70259 133
528.70260 133
528.70261 133
528.70286 129
528.704,.80 129
529.70259 133
529.70260 133
529.70261 133
529.70286 129
Sharp

19P-11 137
Sylvania
th-"ls'a 1’4—3
BOL-03 139
BOL -0l 139
BOL-05 139
BOL-06 139
12P15 U3
12P16 143

INDEX Continued

Sylvanis, Cont.

23L173 139
231174 139
23L175 139

23T116,-1 139
23T117,-1 139

Westinghouse

BP12A67A 161
BP12A170 161
BP12B170 161
BP19A770 151
BP19B770 151
v-2,,86-1 157
v-24,86-2 157
v-24,86-4 157
-21,86-13 157
-2487-2 151
-2,87-9 151
-2;87-11 151
-2487-13 151
2,87~ 151
-2490-2 161
2l
2L

90-7 161
90~ 161
-P3051A 157
-P3052A 157
H-P3056A 157
H-P3057A 157
H-P30614 157
H-P3062A 157
H-P3067 151

H-P8030,B 161
H-P8031,B 161
H-P9026 151
H-P9028 151

Zenlth Radlo
13X15,2 167
M2

167
14§22 167
WUN26Z 167
14 N27 167
1,N28 167
1N25Z 167

+ stands for various letters used.

Zenith, Cont.

14N33 167
1xX21,Z2 167
X1215++ 167
X1225++ 167
X1325W3 167
N1605+6 167
N1610+6 167
X1620++ 167
X1625++ 167
T1630+6 167
X17203,Y 167
X1725X,Y 167
X1910C ,+ 167
X191 ++ 167
X1917++ 167
X1919L,X 167
X1921H,W+ 16

X1925J,L 16

X1930H,W 168
X194 3L 168
X194 6W 168
T1979+6 167
T1983+6 167
T19841.6 167
T1988+6 167
T1991+6 167
T1995W6 167
N2000C6+ 167
N200OL6+ 167
N2001L6+ 167
N2002+6 167
N2oOL+6 167
N2005+6 167
X2010C,1 168
X201 ++ 168
SA2017+6 167
X2017++ 168
X2022++ 168
X2027++ 168
X2032M,W 168
T2035W6 167
T2036+6 167
T2038M6 167
X2043L,1 168
Xoouw+6 167
SA20LL6W6,A167
X2046W,Wl 168
N2109+6 167
N2110+6 167
X2112L,1 168
X2115P,X 168
X2120H,w 168
X215w,1 168
N2180L6 167

Zenith, Cont.
N2185X+6 167
N2190+6 167
N2205L+6 167
N2210L+6 167
N2214 w6 167
N2270W6 167
X2310W,+ 168
X2314w,1 168
X2317R1,W1168
X2320W,W1 168
X2322H,H1 168
X232uM,M1 168
X2326R,+ 168
X2328w,W1 168
x23,3W,Y 168
X2l12L,+ 168
X2 1w, W1 168
X2L417R,+ 168
X2L,21w, W1 168
xztgﬁg,nl 128
x2 ML 1

X2 27R,W 168
xauh3 168
T2610W,+ 167
T2620X,1 167
T2650C ,X+ 167
T2652L 167
T2655L,P 167
T2656L,P+ 167
T2660L 167
T2665J,+ 167
T2668Y,1 167
T2672R,W 167
T2675W 167
T267TW 167
T2690W 167
T2691W 167
N2705+6 167
N2706+6 167
S2712R,W+ 167
S2716W,W1 167

N2717W+6 167
T2720W,1 167
N2730+6 167
N2731w+6 167
N2732+6 167
N2733M6 167
N2735+6 167

N2736+6 167
N2739M6 167
N2740+6 167
N3331Wé6 167
N3332H6 167
N3333M6 167
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