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Foreword

This new "1953 Television Servicing Information'
manual is the seventh volume of the Supreme Publica-
tions TV series. As in previous volumes, we have
tried to include in this new manual circuit diagrams
and all essential service facts on every popular TV
set made during the past year. Factory prepared and
checked material was used in every case where it was
available. We believe that each manufacturer knows
its sets best and can prepare the most accurate and
easiest to apply service material on the very sets they
engineered, built, and distributed. The kind reception
given by servicemen to previous volumes of this series
encourages us to believe that our selection and edit-
ing of factory material incorporated in these manuals
meets with your needs and approval.

The data on 1953 TV models included in this new
SUPREME manual brings exciting news of recent tech-
nical developments that will prove of great interest to
you and will be the help you need when these sets are
in your shop for service.

The list of Contents is given on pages 3 and 4,
while a complete Index by manufacturers and model
(or chassis) numbers begins on page 191. Refer to
this list and index to find the TV material you need.

Our sincere thanks and appreciation is extended
to all manufacturers through whose cooperation it was
possible to present technical information on the sets
of their make.

M. N. Beitman
April 1953
Chicago, Illinois

Copyright 1953, by Supreme Publications.

All rights reserved. This book, or parts
thereof, must not be reproduced in any
form without permission of the publisher.
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7200 Series, Chassis TE-337, TE-341 (see page 23 for list of models) 23 to 26

Capehart-Farnsworth Corporation
CX-37 Series, versions CT -75, CT -77, CT -81 33 to 36

CBS -Columbia
Chassis 817, 820, 821, Models 17C18, 17M18, 17T18, 20M18, 20M28,

20T18, and 21C18 27 to 29
Chassis 1021, Models 21C11, 21C11B, 21C21, 21C31B, 21C41, 21T11 30 to 32

Crosley Corp.
Chassis 385, 386, 387, 396 (for list of models see page 37) 37 to 40

Allen B. Du Mont Laboratories, Inc.
Chassis RA -166, -167, -170, -171, Models 17T350, 21T327, 21T328,

21T329, 21T359, 21T366, 21T376, -U, 21T377, -U, 21T378, -U 41 to 46
Emerson Radio and Phonograph Corp.
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Models 20C105, 20C106, 20T2, 21C200, 21T4, and 21T5 . . ..... 57 to 70

The Hallicrafters Co.
Series 1200D, with prefix letters A, D, F, G, J, K, L, P, R, T, W, X,
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21B907, 21M115, 21M308, 21M700, 21M906, 21P310, 21P702, etc. 78 to 82
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(For list of similar chassis and models using these see page 107)
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Models 17T200, 17T201, 17T202, 17T211, 17T220, Chassis KCS72, 125 to 132

(Models 21T208, 21T217, 21T218, 21T227, 21T228, 21T229,
using Chassis KCS72A; and 21T242, 21T244, using Chassis
KCS72D-1, or -2, are similar to models covered.)

Models 17T250DE and 17T261DE, using Chassis KCS74 133 to 135

Raytheon Manufacturing Co.
Chassis 17T1, 17T2, 21T1, 21T2, (see page 136 for list of models) 136 to 140

Sears, Roebuck and Co. (Silvertone)
Set 1175-21, Chassis 478.380; Sets 1182-21, 1189-21 with 478.381 147 to 150

(Similar sets are listed and described on page 147)
Sentinel Radio Corp.

Models 1U-458, 1U-459, 1U-460, 1U-461 141 to 146

The Sparks-Withington Co. (Sparton)
Chassis 27D213, Models 5342A, 5343A, 5382A to 5386A, 10352, -53 151 to 154

Stewart -Warner Electric
Models 21T9211B, -C, -D, -E, -F (Model 9210C is similar) 155 to 158

Stromberg-Carlson Company
417 Series, and 421 Series 159 to 166
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Chassis 1-508-1, 1-508-2, 1-510-1, 1-510-2, (1-504-1, -2 similar) 167 to 174

(See page 167 for a complete list of models using each chassis)
Trav-ler Radio Corp.
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Westinghouse Electric Corp.
All 1953 TV sets issued to date of publication. To find chassis and

models covered refer to complete reference table page 179. 179 to 184

Zenith Radio Corp.
Chassis 19K20, 19K22, 19K23, and 21K20 (List of models on page 188) 185 to 190
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Aldmiral
Chassis 19B1, 19C1, 191 1, 19F1, 19F1A, 19G1, 19H1, 19K1, and 19N1

Used in Models 17DX10, 17DXI 1, 17DX12, 121DX10, -A, 121DX11, 121DX12, -A,
121DX16, -A, -L, 121DX17, -A, -L, 221DX15, -A, -L, 221DX16, -A, -L, 221DX17,
221DX17A, -L, 221DX26, -A, -I , 221DX38, -A, 222DX15, 321DX15, -A,-L,
321DX16, -A, -L, 321DX17, -A -L, 321DX25A, -B, 321DX26, -A, -B, 321DX27A, -B.

Service notes presented
and circuit diagrams on pag
All 19 series chassis emplo,
19C1, 19F1, 19F1A, 19H1,
The 19E1, 19G1, and 19N1

below, alignment information on pages 6 to 9,
s 10 and 11, apply to the above listed TV sets.
the same basic television circuitry. The 19B1,

ind 19K1 chassis are television only models.
hassis are used in combination models. These

chassis use various size pic ure tubes and some have tone controls. Two
types of tuners have been us !d and both are shown on page 10.

INDIVIDUAL CHANNEL SLUG ADJUS1 KENT
USING A TELEVISION SIGNAL

Individual channel oscillator adjustn ent of
every receiver should be checked upon nstalla-
lion or servicing. If this adjustment is 1 roperly
made, it is possible to tune from one st lion to
another by merely turning the CHANNEL .ontrol.
With correct oscillator channel adjustment, bet picture
will be located at the approximate center of the range of
the TUNING control. However, this may not n ;:essarily
be maximum sound output.

Channel slug adjustment can be made withot remov-
ing the chassis from the cabinet. Adjust as fo ows:
a. Turn the set on and allow 15 minutes to arm up.
b. Set the CHANNEL knob for a station in c ieration.

Set all other controls for a normal picture.
c. Set TUNING control at center of its range

ing it approximately half -way.

d. Remove the CHANNEL and TUNING knol
e. Insert a 1/s" blade, NON-METALLIC screw&

consisting of one metallic and one non-metall
driver is available under part number 98A
the 1/4" hole adjacent to the channel tuni
For each channel in operation, carefully a,
channel slug for best picture with clear di
sure that the Tuning control is set at the cen
range before adjusting each channel slug. Ot
rotation of the slug will be required; turning
in too far will cause it to fall into the coil.
slug falls into the coil, remove the coil, r

retaining spring aside, lightly tap the opet
the coil until the slug slips out. Replace
reset retaining spring.)

y rotat-

ver (kit
c screw -
.0 -3) in
g shaft.
just the
ail. Be
.?.r of its
ly slight
the slug
(If the

ove the
end of

Lug and

TOUCH-UP OF RATIO DETECTOR SECONDARY
USING TELEVISION SIGNAL
*This adjustment is accessible through the 1/4" hole

(just below T201) in bottom of the cabinet or the chassis
mounting shelf, located toward the left side facing the
rear of the set. Removal of the chassis is therefore not
required. Adjustment need be made on one channel
only. Proceed as follows:
a. Turn set on and allow about 15 minutes for warm up.
b. Tune set for normal picture and sound.
c. Carefully insert a non-metallic alignment tool through

the opening in cabinet bottom below T201. An align-
ment tool with a screwdriver blade or hexagonal end
is required depending on the transformer used, see
" note below. When the alignment tool engages the
bottom tuning slug A8, adjust the slug for best
sound with minimum buzz level. Do this carefully as
only slight rotation in either direction will generally
be required. Correct adjustment point is located be-
tween the two maximum buzz peaks that will be
noticed when turning the slug back and forth about
1/4 to 1/2 turn.

d. If necessary, repeat individual channel slug adjust-
ment and conclude with retouching the ratio detector
secondary. Note: If oscillator adjustment is required
for other channels, it will not be necessary to repeat
the ratio detector secondary adjustment.

ALIGNMENT OF 4.5 MC TRAP Al2, USING A
TELEVISION SIGNAL

Beat interference (4.5 MC) appears in picture as very
fine vertical or diagonal lines, very close together, having
a "gauze -like" appearance, the pattern will vary with
speech, forming a very fine herringbone pattern.

The trap can be tuned by watching the picture and ad-
justing the slug for minimum 4.5 MC interference.

If ratio detector transformer (T201) ,has hollow hexag nal core slugs, bottom slug adjustment A8 can be made from top of chassis,
if you use alignment tool (part number 98A30-7; availal e at Admiral Distributor). Bottom slug (A8) can be reached through the
hole in the core of the upper slug (A10). 5
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Admiral Chassis 19B1, 19C1, 19E1, 19F1, 19F1A, 19G1, 19H1, 19K1, and

TELEVISION ALIGNMENT PROCEDURE
GENERAL

Complete alignment consists of the following individual
procedures and should be performed in this sequence.
a. IF Amplifier and Trap Alignment.
b. IF Response Curve Check.
c. 4.5 MC Sound IF and Trap Alignment.
d. RF and Mixer Alignment.
e. Over-all RF and IF Response Curve Check.
f. HF Oscillator Adjustment.

IF AMPLIFIER AND
Connect bias battery; negative to test point "T", see
figure 9, positive to chassis. A 3 volt battery is required
for steps 1, 2, 3, 4 and 5.

Disconnect antenna. Connect a jumper wire across the
antenna terminals.

ALIGNMENT TOOLS

19N1

An alignment tool kit consisting of one metallic and
one non-metallic screwdriver is available under part num-
ber 98A-30-3. A non-metallic alignment tool with a screw-
driver point at one end and hexagonal wrench ( for hol-
low hexagon core slugs) at the other is available under
part number 98A-30-7.

TRAP ALIGNMENT
Set Channel selector to channel 12 or other unassigned
high channel, to prevent interference during alignment.
Set the Picture control fully to the left (counterclockwise).
Allow about 15 minutes for receiver and test equipment to
warm up.
Use lowest DC scale on VTVM.

Step Signal
Gen. Freq.

VTVM and Signal
Generator Connections

Instructions Adjust

1 *27.25 MC VTVM high side to test point "V",
common to chassis.
Generator high side to 6J6 (V102)
tube shield; insulate shield from
chassis. Connect low side to chassis

-near 6J6 tube base.

Use 3 volt bias battery.
Use lowest DC scale on VTVM.
When peaking, keep reducing gen-
erator VTVM reading of
approx. 1 volt or less.
Set channel switch to channel 12 or
other unassigned high channel.

Al for minimum.

2 25.3 MC
A2 and A3 for
maximum.

3 23.1 MC
A4 and A5 for
maximum.

4 *27.25 MC
Repeat step 1

above.

5 To insure correct IF alignment, make the "IF Response Curve Check" given on opposite page.

* Before proceeding, be sure to check the
quency standard for absolute frequency

After becoming familiar with
alignment of sets by merely

A10 All Al2
RF AMP. RF AMP. MIXER

Al3
HF OSC.

ADJ.

signal generator used in alignment against a crystal calibrator or other fre-
calibration required for this operation.

ALIGNMENT HINT
alignment procedure, some servicemen simplify subsequent
using the essential alignment data given in figures below.

CIO4 C106

6BZ7

6BC5 6J6
OR

A5 23.1 MC MAX. MIXER PLATE

Figure 8. Top View of TV Tuner
Showing Adjustment Locations.

6

NEG. OF C205
ELEC. 4MFD

TEST POINT
JCT. OF 0206
R206 & R207

r- A5
23.1 MC MAX

MIXER PLATE

Al
27 25MC MIN

TRAP

A3
V 25.3MC MAX

1ST IF

A4
23.1 MC MAX

2ND IF
43 046

A2 C206 A 206
25.3MC MAX is

39001195
3RD IF

TEST POINT
(AGC BUSS)

11305

1000 OHMS

1)3010
0

1000 OHMS

C205 L

TEST POINT ..7
--.., j. 303

A8 A6 Al A9
(BOTTOM SLUG) (TOP SLUG) 4.5MC MAX 4.5 MC MIN
4.5 MC ZERO 4.5 MC MAX SOUND TRAP

SEC. RATIO DET. r.. RATIO DE T. TAKE OFF Jv-

O
TEST POINT

JCT. OF L302
AND L303

Figure 9. Bottom View of Chassis Showing Test Point Connections
and IF Alignment Data.
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Admiral 19B1, 19C1, 19E1, 19F1, 19F1A, 19G1, 19H1, 19K1, 19N1 Chassis

Receiver Controls
and Bias Battery

Set Channel melee -
tor on channel 12
or an unassigned
high channel. Pic-
ture control fully to
the left. Connect
negative of 3 volt
bias battery to test
point "T"; positive
to chassis.

21.2511C

MARKER

(NAT NOT

BE VISIBLE)

LIT I FAST BST/.

IAPPROX.
8S%- - -

IF RE ;PONSE CURVE CHECK
(Using weep generator and oscilloscope)

Sweep
Generator

Connect high side
to 6J6 mixer-osc.
tube shield. Insu-
late tube shield
from chassis, low
side to chassis
ground. Set sweep
frequency to 23MC,
and sweep width ap-
proximately 7MC.

4.5 MC

25.7
t MAF

 SO.,.

9- 30 %MAR
DIFFERENCE II HEIGHT OF PEAKS
SHOULD NOT EXCEED 30/.

APVit0t. 3 NC-.-

24.31IC MARKER

 HT ASURED FROM HIGHEST PEAK

Figure 6. Ideal IF Response Curve.

Marker
Generator Oscilloscope Instructions

If an external
narker generator is
ised, loosely couple
sigh side to sweep
venerator lead on
ube shield, low
ide to chassis.
darker frequencies
ndicated on IF Re-
ponse Curve.

MC
.ER TOUCH-UP OF A2 AND 1.3 WILL GENERALLY INCREASE PEAK. TOUCH -LIP OF A4 AND AS WILL GENERALLY INCREASE PEAK.

WILL ALSO CHANCE POSITION OF 25.75MC MARKER. WILL ALSO CHANGE POSITION OF 22NC MARKER.

Figure 7. IF Response Curves, Incorrect Shape.
If it is necessary to adjust for approximate equal peaks and

marker location, carefully adjust alignment slugs as instructed
under the above figures. It should not be necessary to turn the
slugs more than one turn in either direction.

If the curve cannot -be made to resemble the response curve
shown at left, repeat all steps under "IF Amplifier and Trap
Alignment" making sure that generator frequencies are accurate
and adjustments are carefully made. If a satisfactory curve can-
not be obtained after repeating these steps, it may be necessary
to change IF amplifier tubes or check for a defective circuit
component to be sure that each stage is operating properly.

Connect to test
point "V". See fig-
ure 9. Marker pips
on scope will be
more distinct if a
condenser from 100
mmfd. to 1000
mmfd. is connected
across the oscillo-
scope input.

25.75MG
MARKER

Check curve obtained against
ideal response curve in fig. 6.
Note tolerances on curve.
Keep marker and sweep out-
puts at very minimum to pre-
vent overloading. A reduction
in sweep output should re-
duce response curve ampli-
tude without altering the
shape of the response curve.
If the curve is not within
tolerance or the markers are
not in the proper location on
the curve, touch-up with IF
slugs as instructed below.

25.75 MC
MARKER

UM

4.5 MC SOW D IF AND TRAP ALIGNMENT
a. Connect signal generator high side to P

(6AL5) through a .01 mfd. condenser, co]
to chassis.

b. Allow about 15 minutes for receiver and tea equipment to
warm up.

c. Set Picture control fully to the left (count) clockwise).

Step Signal Gen.
Freq. (MC) VTVM Connecti

t 2 of V304
sect low side

d. Use a NON-METALLIC alignment tool. If Ratio Det.
Transformer (T201) has hollow core slugs, bottom slug ad-
justment A8 can be made from top of chassis, if you use
alignment tool #98A30-7 obtainable from Admiral Dis-
tributor.

ns Instructions Adjust

When using a signal generator, b sure to check it against a crystal calibrator or other frequency standard
for accurate frequency calibratios at 4.5 MC. Accuracy required is within one kilocycle.
IMPORTANT: If a signal genera or and frequency standard are not available, alignment can be made using
a TV station signal. Tune in a sta ion and follow steps 1, 2 and 3 below. If necessary use a higher scale on
the VTVM.

1

2

3

Set to
exactly
4.5 MC

High side to
test point "Y";

common to chass A.
Use lowest DC scale on VTVM.

A6 and A7 for maximum (keep
reducing generator output to
keep VTVM at approx. 1 volt).

High side to
test point "Z";

common to chass .
Use zero center scale on VTVM,
if available.

A8 for zero on VTVM (the cor-
rect zero point is located between
a positive and a negative maxi-
mum). If A6 was far off, re-
peat step 1.

High side to
test point "Y";

common to chase 1.

Connect a 10 mmfd. condenser
from pin 5 of V305 (6CB6) to
pin 7 of V201 (6AU6).
Use lowest DC scale on VTVM.

A9 for minimum. 7
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Admiral

8

RF AND MIXER ALIGNMENT
a. Connect negative of 3 volt bias battery to test point "T",

positive to chassis. If it is difficult to obtain a curve of
sufficient amplitude, remove battery and connect a wire
jumper from test point "T" to chassis.

b. Connect sweep generator to antenna terminals. If sweep
generator does not have a built-in marker generator, loosely
couple a marker generator to the antenna terminals. To
avoid distortion of the response curve, keep sweep gen-

(continued)

erator output at a minimum, marker pips just barely visible.
c. Connect oscilloscope through a 10,000 ohm resistor to test

point "W" on tuner (Fig. 11). Keep scope leads away
from chassis.

d. Set channel selector to Channel 10.
e. Allow about 15 minutes for receiver to warm up and test

equipment.

FOR SETS USING TV TUNER 94D52-1
(This tuner uses a 6BC5 tube for RF amplifier V101.)

and -2

Step Marker Gen.
Freq. (MC)

Sweep Gen.
Frequency

Instructions

1

193.25 MC
(Video Carrier)

197.75 MC
(Sound Carrier)

Sweeping
Channel 10.

See frequency
table below.

Check for curve shown below. If necessary, adjust A10, All and Al2 (figure
11) as required. Adjusting All will generally shift the center of the response
curve in relation to the video and sound carrier markers. A10 and Al2 should
be alternately adjusted for best gain with flat top appearance. Consistent
with proper band width and correct marker location, response curve should
have maximum amplitude and flat top appearance.

2

Set the sweep generator to
sweep the channel to be
checked. Set the marker gen-
erator for the corresponding
video carrier frequency and
sound carrier frequency.

Check each channel operating in the service area for curve shown below.
In general, the adjustment performed in step 1 is sufficient to give satisfactory
response curves on all channels. However, if reasonable alignment is not ob-
tained on a particular channel, (a) check to see that coils have not been inter-
mixed, or (b) try replacing the pair of coils for that particular channel, or
(c) repeat step 1 for the weak channel as a compromise adjustment to favor
this particular channel. If a compromise adjustment is made, other channels
operating in the service area should be checked to make certain that they
have not been appreciably affected.

FOR SETS USING TV TUNER 94D46-2 and -3
(This a 6BZ7 tube for RF amplifier V.10.1.)

Step Marker Gen.
Freq. (MC)

Sweep Gen.
Frequency

Instructions

1
193.25 MC

(Video Carrier)
197.75 MC

(Sound Carrier)

Sweeping
Channel 10.

See frequency
table below.

Check for curve below. If necessary, alternately adjust All and Al2 (figure
11) as required to obtain equal peak amplitudes and symmetry, consistent
with flat top appearance, proper band width and correct marker location.

2
83.25 MC

(Video Carrier)
87.75 MC

(Sound Carrier)

Sweeping
Channel 6.

See frequency
table below.

Check for curve below. If necessary, adjust A10 as required to obtain curve
having maximum amplitude and flat top appearance consistent with proper
band width and correct marker location. After completing adjustment, re -
check adjustment of step 1.

3

Set the sweep generator to
sweep the channel to be
checked. Set the marker gen-
erator for the corresponding

video carrier frequency and
sound carrier frequency.

Check each channel operating in the service area for curve shown below.
In general, the adjustment performed in steps 1 and 2 are sufficient to give
satisfactory response curves on all channels. However, if reasonable align -
ment is not obtained on a particular channel, (a) check to see that coils have
not been intermixed, or (b) try replacing the pair of coils for that particular
channel, or (c) repeat step 1 for a weak high channel as a compromise ad -
justment to favor the particular channel. Repeat step 2 for the weak low
channel to favor the particular low channel. If a compromise adjustment is
made, other channels operating in the service area should be checked to
make certain that they have not been appreciably affected.

DIP SHOULD NOT

EXCEED 307. OF
TOTAL HEIGHT 4.5 MC

f
MARKER, VIDEO CARRIER MIER , SOUND CARRIER

Full skirt of curve will not be visible unless generator
sweep width extends beyond 10 MC.

Figure 10. RF Response Curve.

FREQUENCY TABLE

Channel
Number

Channel
Freq.,
MC

Video
Carrier,

MC

Sound
Carrier,

MC
HF Osc.,

MC
2 54- 60 55.25 59.75 81
3 60- 66 61.25 65.75 87
4 66- 72 67.25 71.75 93
5 76- 82 77.25 81.75 103
6 82- 88 83.25 87.75 109
7 174-180 175.25 179.75 201
8 180-186 181.25 185.75 207
9 186-192 187.25 191.75 213

10 192-198 193.25 197.75 219
11 198.204 199.25 203.75 225
12 204-210 205.25 209.75 231
13 210.216 211.25 215.75 237
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Admiral Series 19, continued

w
A10 All Al2

RF AMP. RF AMP. MIXER

C101 C104 C106

A5 23.1 MC MAX. MIXER PLATE

Figure 11. Top of TV Tuner, Stu] ging
Adjustment Location.

A5
ADJUST FROM

TOP OR SIDE

I

2
TUNING ROTOR

SHOWN
AT HALF ROTATION

Fv

0

4

6160...1)1BE SHIELD

la.____412

-413
HF OSCILLATOR

ADJUSTMENT

(TURRET POSITIONED TO

ADJUST CHANNEL 71

5

FLAT OF SELECTOR SHAFT CENTERED
BETWEEN CHANNEL COILS 3 AND 4

Figure 12. Front View of TV Tuner.

OVER-ALL RF A %ID IF RESPONSE CURVE CHECK
(Using weep generator and oscilloscope)

Receiver Controls
and Bias Battery

Sweep
Generator

Marker
Generator Oscilloscope Instructions

Picture control ful-
ly to the left. Chan-
nel selector on
channel 10 or
other unassigned
high channel. Con-
nect negative of 3
volt bias battery to
test point "T", posi-
tive to chassis.

Connect to antenna
terminals. Set gen-
erator to sweep
channel selected.
Keep generator out-
put as low as pos-
sible, to prevent
overloading. See
frequency table on
page 6.

fan external mark -
r generator is
tsed, loosely couple
sigh side to sweep
enerator lead.
larker frequencies
re shown in fre-
uency table on
age 8.

Connect to point
"V". See figure 9.

 50'4

MAXIMUM

DIFFERENCE IN HEIGHT OF PEAKS
SHOULD NOT EXCEED SO'/.

50050 CARRIER
MARKER

(NAT NOT BE
VISIBLE)

 AT L AST 95'/. POINT

Compare the response curve
obtained against the ideal
curve shown in figure 13. If
the curve is not within toler-
ance, touch up the IF slug
as instructed below. It should
never be necessary to turn
slugs more than one turn in
either direction. If the curve
is satisfactory on the channel
checked, all other channels
should also be satisfactory.
IMPORTANT: When sweep
output is reduced, response
curve amplitude on scope
should also decrease, but
curve shape should remain
the same. If curve shape
changes, reduce sweep output
and/or the scope gain until
the shape does not change.

NEASURED FROM RICHEST PEAK

Figure 13. Ideal Over-all RF and IF Response Curve.

Note that video carrier (marker) on the "Over-all RF-IF
Response Curve" will appear on the opposite side of the
curve as compared to the "IF Response Curve" figure 6.
This is due to action of the mixer tube.

VIDEO CARRIER

WARNER

MORE THAN 30%

I -

SOUND

CARRIEI

CURVE NOT WITHIN TOLERANCE. CURVE CAN GENERALLT IE
CORRECTED NT INCREASING LOW SIRE SITS At AID AS.

VIDEO CARRIER
NARVER

SOUND
CARRIER

MORE THAN 501.

CURVE NOT CHIN TOLERANCE. CURVE CAN GENERALLY BE
CORRECTED IT INCREASING LOW SIDE WITH AS AND AS.

Figure 14. Over-all RF and IF Response Cur es, Incorrect Shape.

HF OSCILLATOR ADJUSTMENT
(I sing a signal generator)

Receiver Control Settings Signal Generator Instructions

Set channel selector for each chan-
nel to be adjusted. Set "Tuning"
control at half rotation. Turn vol-
ume control fully to the right
(clockwise).

Conne. to antenna terminals. Set
genera. 3r to exact frequency of
IIF os. Ilator. See frequency table
on pa e 8. Set generator for
maxim in output.

Connect a wire jumper from test point
"W" on the tuner to test point "Z". See
figure 9. Remove the ratio detector tube
V202 (6AL5). Carefully adjust the os-
cillator slug A13 on each channel until a
whistle (beat) is heard in the speaker of
the receiver. 9
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Admiral Corp. Schematic for 1961, 19C1, 19F1, 19F1A, 19H1 and 19K1 Television Chassis

This schematic is exact for later production of the above listed chassis.
Chassis 19E1, 19G1, and 19N1, incorporate a radio tuner and switching
network since they are used in
combinations, but the television
section is identical to this circuit.

WAVEFORM DATA
(Waveform given on schematic)

Waveforms taken with PICTURE control set fully to the right, all other controls set for
normal picture tin sync). WARNING: Incorrect adjustment of the DX Range Finder
control will cause waveform distortion.

Waveforms at video and sync stages obtained with transmitted signal input to receiver.

The oscilloscope sweep is adjusted for 30 cycles (which is one-half of the vertical
frequency), or for 7875 cycles (which is one-half of the horizontal frequency) so that two
pulses appear on the screen.

The peak -to -peak voltage readings shown are subject to some variations due to response
of the oscilloscope and parts tolerances.

Waveform at pins 1 and 4 of V403 and terminal "C" (2) of TiO4 taken with a 10 mmfd.
condenser connected in series with the oscilloscope high side.

CAUTION
Pulsed high voltage is present at pin 3 of N406. Do not make direct connection to this

point. Waveform at pin 3 of V406 taken by clipping or twisting lead from oscilloscope
high side user lead connecting to terminal 3 of T403.

TV TUNER 94D52 -12c-2
USED IN 19BI CHASSIS ONLY

V302, V303, & V304 CIRCUIT SHOWN BELOW USED ONLY

WITH 94D52 -I&-2 TUNERS (19BI CHASSIS)

SCHEMATIC NOTES
Run numbers are rubber stamped at the rear of the chassis.
Numerical symbols C), (:), C), etc. on schematic indicate a production change

covered by a run number.

Al c), a etc. indicate alignment points and alignment connections.

0 TV TUNER 94D46-2&-3
USED IN 19 CI, 19F1, 19FIA, 19N1,6.19K1 CHASSIS

r
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TV VOLTAGE DAT,

 PICTURE control turned fully clockwise. CHANNEL -ontrol set on an unusued channel.
Other front controls set at approximately half rotas ;n. Vert. Lin. and Height set at
approximately half rotation. DX Range Finder con ol sert fully to the left tat "0"
position/.

 Antenna disconnected from set with terminals shorted
 Voltages marked with an asterisk * will vary widely ith control setting.
 Line voltage 117 volts AC.
 Voltages measured with a vacuum tube voltmeter h tween tube socket terminals and

chassis, unless otherwise indicated.
Voltages at V306 measured from top of socket with to oe removed.
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Admiral 22C2 and 22E2 CHASSIS
Used in Models 222DX15S, 222DX16, 222DX17, 222DX26, 222DX27, 222DX48,
222DX49, and 322DX16. The 22C2 chassis is used in straight television sets,
while 22E2 chassis combines a radio receiver and is used in combination sets.
The service material is applicable to both chassis, while the circuit on pages
16 and 17 is exact for 22E2 chassis. The service material for these chassis
begins on this page and is completed on page 18.

22A2, 22A2A, 22M1 and 22Y1 CHASSIS
are similar to the 22C2 and 22E2 Chassis, but use slightly different tuners.
These additional Admiral chassis are used in the following models:
121K15A, 121K16A, 121K17A, 121M10, 121M11A, 121M12A, 221K45A, 221K46A,
221K47A, 321M25A, 321M26A, 321M27A, 421M15A, 421M16A, 421M35, 421M36,
421M37, 520M11, 520M12, 520M15, 520M16, 520M17.

TOUCH-UP OF RATIO DETECTOR SECONDARY
USING TELEVISION SIGNAL (Al2, BOTTOM

SLUG OF T201)

"This adjustment is accessible through the 1/4" hole
i just below T2011 in bottom of the cabinet or the chassis
mounting shelf. located toward the left side facing the
rear of the set. Removal of the chassis is therefore not
required. Adjustment need be made on one channel
only. Proceed as follows:

a. Turn set on and allow about 15 minutes for warm up.

h. Tune set for normal picture and sound.

c. Carefully insert a non-metallic alignment tool through
the opening in cabinet bottom below T201. An align-
ment tool with a screwdriver blade or hexagonal end
is required depending on the transformer used, see
" note below. When the alignment tool engages the
bottom tuning slug Al2, adjust the slug for best
sound with minimum buzz level. Do this carefully as
only slight rotation in either direction will generally
be required. Correct adjustment point is located be-
tween the two maximum buzz peaks that will be
noticed when turning the slug back and forth about
1/4 to 1/, turn.

d. If necessary, repeat individual channel slug adjust-
ment and conclude with retouching the ratio detector
secondary. Note: If oscillator adjustment is required
for other channels, it will not be necessary to repeat
the ratio detector secondary adjustment after once
correctly adjusting it.

SERVICING RADIO TUBES AND DIAL LIGHT
IN 22E2 SETS

The radio tubes can be serviced without removing the
TV chassis from the cabinet. The radio tubes can be
reached through the opening in the underside of the
chassis shelf.

MYS V(Iii.
....MSS POP IZONTAL 

0 TOPOINA 0
\CHANNEL TUNING

SLUG ADJUSTMENT

Figure 1. Control Panel in 22E2 Sets. Channel
and Tuning Knobs Removed.

CHANNEL TUNING

SLUG ADJUSTMENT

Figure 2. Control Panel in 22C2 Sets. Channel
and Tuning Knobs Removed.

CORRECTING

MAGNET

ks4

ALIGNMENT

TEST JACKS

PICTURE POSITIONING LEVER

MOVES SIDEWAYS OR
UP AND DOWN

FOCUS COIL

ION TRAP

NORIZ.

LIN.

/WIDTH

HORIZ. DRIVE

HEIGHT

HORIZ. LOCK

DX RANCE FINDER
VERT. LIN.

Figure 3. Chassis View Showing Adjustment Locations.

If ratio detector transformer (T201) has hollow hexagonal core slugs, bottom slug adjustment Al2 can be made from top of chassis,

if you use, alignment tool I part number 98A30-7; available at Admiral Distributor ) . Bottom slug Al2 can be reached through the
hole in the core of the upper slug (All).



MOST -OFTEN -NEEDED 19! ;3 TELEVISION SERVICING INFORMATION
Admiral TELEVISION ALIGNMENT PROCEDURE 22C2 and 22E2

IF AMPLIF ER AND TRAP ALIGNMENT
 Connect bias battery; negative to test p int "T", see

figure 7, positive to chassis. A 3 volt ham y is required
for steps 1, 2, 3, 4 and 7. A 11/2 volt bias battery is re,
quired for steps 5 and 6.

 Disconnect antenna. Connect a jumper v, e across the
antenna terminals.

 Set Channel selector to channel 12 or other unassigned
high channel, to prevent interference during alignment.

 Set the Picture control fully to the left (counterclockwise).
 Allow about 15 minutes for receiver and test equipment to

warm up.
 Use lowest DC scale on VTVM.

Step
Signal

Gen. Freq.
VTVM and ignal

Generator Con iections Instructions Adjust

1 25.3 MC

2 22.3 MC

3 23.5 MC

4 21.25 MC

VTVM high side to t st point "V",
common to chassis.
Generator high side t 6J6 (V102)
tube shield; insulate shield from
chassis. Connect low ide to chassis
near 6J6 tube base.

Use 3 volt bias battery.
Use lowest DC scale on VTVM
When peaking, keep reducing gen-
erator output for VTVM reading of
approx. 1 volt or less.
Set channel switch to channel 12 or
other unassigned high channel.

Al, A2 and A3 for
maximum.

A4 for maximum.

A5 for maximum.

A6 for minimum.

5 *27.25 MC

6 *19.75 MC

Connect Generator an VTVM same
as in step 1.

Use 11/2 volt bias battery. Set chan-
nel switch between channels to
break channel coil contact VTVM
reading will change when coil con-
tact is broken.

A7 for minimum.

A8 for minimum.

7 25.3 MC Connect Generator an VTVM same
as in step 1.

Use 3 volt bias battery. Set channel
switch same as in step 1.

Readjust Al and A2
for maximum.

8 To insure correct IF alignment, ma ze the "IF Response Curve Check" given below.

IF RE ;PONSE CHECK
(Using weep generator and oscilloscope)

Receiver Controls
and Bias Battery

Sweep
Generator

Set Channel selec-
tor on channel 12
or an unassigned
high channel. Pic-
ture control fully to
the left. Connect
negative of 3 volt
bias battery to test
point "T"; positive
to chassis.

21 25 MC
MARKER

EOM NO RE)

sic LE

 AT LEAST 95%

Connect high side
to 6J6 mixer-osc.
tube shield. Insu-
late tube shield
from chassis, low
side to chassis
ground. Set sweep
frequency to 23MC,
and sweep width ap-
proximately 7MC.

25.75 MC

AKER

 50%
25 MC MARKER

F, TO 15%

DIFFERENCE 11I HEIGHT OF PEAKS SHOULD NOT EKCE ED 30%

DIP Al CENTER OF CORE SHOULD NOT EXCEED 30% MEASURED FROM HIGHEST PEAK

 ITASUATO 1505 H/CHEST 1141

Figure 5. Ideal IF Response Curs.

Marker
Generator Oscilloscope Instructions

H an external
marker generator is
used, loosely couple
high side to sweep
generator lead on
tube shield, low
side to chassis.
Marker frequencies
indicated on IF Re-
sponse Curve.

22MC MARKER

Connect to test
point "V". See fig-
ure 7. Mark-
er pips on scope
will be more dis-
tinct if a condenser
from 100 mmfd to
1000 mmfd is con-
nected across the
oscilloscope input.

25.75MC
MARKER

Check curve obtained against
ideal response curve in fig. 5.
Note tolerances on curve.
Keep marker and sweep out-
puts at very minimum to pre-
vent overloading. A reduction
in sweep output should re-
duce response curve ampli-
tude without altering the
shape of the response curve.
If the curve is not within
tolerance or the markers are
not in the proper location on
the curve, touch-up with IF
slugs as instructed below.

Figure 6. IF Response Curves, Incorrect Shape.

If it is necessary to adjust for approximate equal peaks, care-
fully adjust slug AS 323.5 MC). It should not he necessary to
turn slug AS more than one turn in either direction.

If the curve cannot be made to resemble the response curve
shown at left, repeat all steps under "IF Amplifier and Trap
Alignment" making sure that generator frequencies are accurate
and adjustments are carefully made. If a satisfactory curve can-
not be obtained after repeating these steps, it may be necessary
to change IF amplifier tubes or check for a defective circuit
component to be sure that each stage is operating properly.

* Before proceeding, be sure to check the sit -sal generator used in alignment against a crystal calibrator or other fre- 13
quency standard for absolute frequency cal bration required for this operation.
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4.5 MC SOUND IF AND TRAP ALIGNMENT 22C2 and 22E2

a. Connect signal generator high side to Pin 1 of V304
(12AU7 or 12AT7) through a .01 mfd. condenser, connect
low side to chassis.

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

c. Set Picture control fully to the left (counterclockwise).

d. Use a NON-METALLIC alignment tool. If Ratio Det.
Transformer (T201) has hollow core slugs, bottom slug ad-
justment All can be made from top of chassis, if you use
alignment tool #98A30.7 obtainable from Admiral Dis-
tributor.

Step Signa Gen.
Freq.l (MC) VTVM Connections Instructions Adjust

When using a signal generator, be sure to check it against a crystal calibrator or other frequency standard
for accurate frequency calibration at 4.5 MC. Accuracy required is within one kilocycle.
IMPORTANT: If a signal generator and frequency standard are not available, alignment can be made using
a TV station signal. Tune in a station and follow steps 1, 2 and 3 below. If necessary use a higher scale on
the VTVM.

1

Set to
exactly
4.5 MC

High side to
test point "Y";

common to chassis.
Use lowest DC scale on VTVM.

A9, A10 and All for maximum
(keep reducing generator out-
put to keep VTVM at approx.
1 volt).

2
High side to

test point "Z";
common to chassis.

Use zero center scale on VTVM,
if available.

Al2 for zero on VTVM (the cor-
rect zero point is located between
a positive and a negative maxi -
mum). If Al2 was far off, re -
peat step 1.

3
High side to

test point "Y";
common to chassis.

Connect a 10 mmfd. condenser
from pin 8 of V305 (6AC7) to
pin 8 of V304 (12AU7 or
12AT7).

Al3 for minimum.

RF AND MIXER
a. Connect negative of 3 volt bias battery to AGC buss (test

point "T"), positive to chassis. If it is difficult to obtain a
curve of sufficient amplitude, remove battery and connect a
wire jumper from test point "T" to chassis.

b. Connect sweep generator to antenna terminals. If sweep
generator does not have a built-in marker generator, loosely
couple a marker generator to the antenna terminals. To

ALIGNMENT
avoid distortion of the response curve, keep sweep gen-
erator output at a minimum, marker pips just barely visible.

c. Connect oscilloscope through a 10,000 ohm resistor to test
point "W" on tuner (figure 10). Keep scope leads away
from chassis.

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

Step Marker Gen.
Freq. (MC)

Sweep Gen.
Frequency Instructions

1

193.25 MC
(Video Carrier)

197.75 MC
(Sound Carrier)

Sweeping
Channel 10.

See frequency
table below.

Check for RF response curve below. Alternately adjust A15 and A16 (figure
10) as required to obtain equal peak amplitudes and symmetry consistent with
proper bandwidth and correct marker location.

2

83.25 MC Sweeping
(Video Carrier) Channel 6.

87.75 MC See frequency
(Sound Carrier) table below.

Check for RF response curve below. Adjust A14 as required to obtain curve
having maximum amplitude and flat top appearance consistent with proper
bandwidth and correct marker location. After completing adjustment, re-
check adjustment of step 1.

3

Set the sweep generator to
sweep the channel to be
checked. Set the marker gen-
erator for the corresponding
video carrier frequency and
sound carrier frequency.

Check each channel operating in the service area for curve shown below.
In general, the adjustment performed in steps 1 and 2 are sufficient to give
satisfactory response curves on all channels. However, if reasonable align-
ment is not obtained on a particular channel, (a) check to see that coils have
not been intermixed, or (b) try replacing the pair of coils for that particular
channel, or (c) repeat step 1 for a weak high channel as a compromise ad-
justment to favor the particular channel. Repeat step 2 for the weak low
channel to favor the particular channel. If a compromise adjustment is made,
other channels operating in the service area should be checked to make certain
that they have not been appreciably affected.

DIP SHOULD NOT
EXCEED 30% OF

TOTAL HEIGHT

MARKER, VIDEO CARRIER

4.5 N C

(
MARKER, SOUND CARRIER

Full skirt of curve will not be visible unless
generator sweep width extends beyond 10 MC.

Figure 9- RF Response Curve.

FREQUENCY TABLE

Channel
Number

Channel
Freq.,
MC

Video
Carrier,

MC

Sound
Carrier,

MC
HF Osc.,

MC
2 54- 60 55.25 59.75 81
3 60- 66 61.25 65.75 87
4 66- 72 67.25 71.75 93
5 76- 82 77.25 81.75 103
6 82. 88 83.25 87.75 109
7 174-180 175.25 179.75 201
8 180.186 181.25 185.75 207
9 186-192 187.25 191.75 213

10 192-198 193.25 197.75 219
11 198-204 199.25 203.75 225
12 204-210 205.25 209.75 231
13 210-216 211.25 215.75 237
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417 iNoivinuAL CHANNE

A8
19.75 MC
MIN TRAP

TRAPS AT -

(LikUNDERSIDE,
OF CHASSIS

TEST
POINTw

C107

Figure 10. Top of TV Tuner, Showing
Adjustment Location.

AI
25.3 MC MAX
MIXER PLATE

AD.)

A7
7.25 MC
IN TRAP

C104

FT1 6J6 \',, a6RZ7

V 102 M101

MIXER

Wm'

w
OVER-ALL RF A .1D IF RESPONSE CURVE CHECK

RF AMP
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Figure 11. Front View of TV Tuner.

Receiver Controls
and Bias Battery

Sweep
Generator

Marker
Generator Oscilloscope Instructions

Picture control ful-
ly to the left. Chan-
nel selector on
channel 12 or
other unassigned
high channel. Con-
nect negative of 3
volt bias battery to
test point "T", posi-
tive to chassis.

Connect to antenna
terminals. Set gen-
erator to sweep
channel selected.
Keep generator out-
put as low as pos-
sible, to prevent
overloading. S e e
frequency table on
opposite page.

If an external mark-
er generator is
used, loosely couple
high side to sweep
generator lead.
Marker frequencies
are shown in fre-
quency table on op-
posite page.

Connect to point
"V". See figure 7.

505.

MAXIMUM

DIFFERENCE IN HEIGHT OF PEI S
SHOULD NOT EXCEED 30%

SOUND CARRIER

MARKER

(NAY NOT BE
VISIBLE)

AT LEAST

95: POINT

VIDEO CARRIER
MARKER

MORE THAN 30%

CURVE NOT WITHIN TOLERANCE. CURVE CAN GEI WALLY BE
CORRECTED BY INCREASING LOW SIDE WITH AE

HUND

C TRIER

Compare the response curve
obtained against the ideal
curve shown in figure 12. If
the curve is not within toler-
ance, touch up the IF slug
as instructed below. It should
never be necessary to turn
slugs more than one turn in
either direction. If the curve
is satishictory on the channel
checked, all other channels
should also be satisfactory.
IMPORTANT: When sweep
output is reduced, response
curve amplitude on scope
should also decrease, but
curve shape should remain
the same. If curve shape
changes, reduce sweep output
and/or the scope gain until
the shape does not change.

 MEASURED FROM HIGHEST PEAK

Figure 12. Ideal Over-all RF and IF Response Curve.
Note that video carrier (marker) on the "Over-all RF-IF

Response Curve" will appear on the opposite side of the
curve as compared to the "IF Response Curve" figure 5.
This is due to action of the mixer tube.

VIDEO CARRIER
MARKER SOUND

CARRIER

MORE THAN 30%

CURVE NOT WITHIN TOLERANCE. CURVE CAN GENERALLY BE
CORRECTED BY INCREASING LOW SIDE WITH A5.

Figure 13. Over-i I RF and IF Response Curves, Incorrect Shape.

HF OSCILLATOR ADJUSTMENT
Using a signal generator)

Receiver Control Settings Signal Generator Instructions

Set channel selector for each chan-
nel to be adjusted. Set "Tuning"
control at half rotation. Turn vol-
ume control fully to the right
(clockwise).

Conne t to antenna terminals. Set
genert ar to exact frequency of
HF os illator. See frequency table
on opp osite page. Set generator for
maxin 4111 output.

Connect a wire jumper from test point
"W" on the tuner to test jack "Z".

Remove the ratio detector tube
V202 (6AL5). Carefully adjust the in-
dividual oscillator slug A17 until a whistle
(beat) is heard in the speaker of the
receiver. 15
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WAVEFORM DATA

Waveforms taken with picture control set fully to the right, all other controls set for
normal picture lin sync). DX Range Finder control set fully to the left (at "0" position).
Warning: Incorrect adjustment of the DX Range Finder control will cause waveform
distortion.

Waveforms at video and sync stages obtained with transmitted signal input to receiver.
The oscilloscope sweep is adjusted for 30 cycles (which is one-half of the vertical

frequency), or for 7875 cycles (which is one-half of the horizontal frequency) so that two
pulses appear on the screen.

The peak -to -peak voltage readings shown are subject to some variations due to response
of the oscilloscope and parts tolerances.

TV VOLTAGE DATA

 PICTURE control turned fully clockwise. CHANNEL control set on an unused channel.
Other front controls set at approximately half rotation. Vert. Lin. and Height set at
approximately half rotation. DX Range Finder control set fully to the left (at "0"
position).

 Antenna disconnected from set with terminals shorted.

 Line voltage 117 volts AC.

 Voltages measured with a vacuum tube voltmeter between tube socket terminals and
chassis, unless otherwise indicated.
Voltages at V306 measured from top of socket with tube removed.

 Voltages marked with an asterisk * will vary widely with control setting.
In combination models, B+ voltages in TV chassis will be slightly higher when set is
switched to radio position. Alternate voltage readings for radio and TV are shown for
sound output tube V204 (6V6GT).
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Admiral Corporation
Chassis 22C2 & 22E2
(material continued)
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11701
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Admiral Corporation
Schematic for 22E2 Television and Radio Chassis
Chassis 22C2 is used in television only models
and is exactly the same except for radio section
and switching arrangement.

SCHEMATIC NOTES
Run numbers are rubber stamped at the rear of the chassis. Numerical

symbols C), C), C), etc. on schematic, indicate a production change

0, (i), etc. indicate alignment points and alignment con-
nections.

IMPORTANT: Before making waveform and voltage measurements, see
instructions on adjoining page.
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SERVICE HINTS
TROUBLE SHOOTING

No picture or sound: Raster OK. Incorrect ad-
justment of the DX Range Finder control in a weak
signal area may result in complete loss of picture and
sound. In strong signal areas, incorrect adjustment may
also result in picture bending, excessive contrast and
poor sync. See instructions for adjustment on page 3.

No sound and no raster. In the 22C2 chassis, no
sound and no raster or distorted sound and no raster can
be due to a blown fuse M401.

EXCESSIVE SNOW IN PICTURE
Excessive snow in the picture can be caused by faulty

tubes in the receiver. Check receiver as follows:
Short circuit the antenna terminals and turn the pic-

ture control (contrast) fully clockwise.
Connect a vacuum tube voltmeter from test point "V"

to chassis. Set the channel selector on an unassigned
channel. If the voltmeter reading exceeds .6 volt nega-
tive, excessive receiver ( tube) noise is indicated. This
condition can usually be corrected by tube substitution.
Substitute tubes in the following order: Video detector
tube V304, RF oscillator tube V102, RF amplifier tube
V101 and IF amplifier tube V301, V302 and V303.

Corona or arcing in the second anode supply can also
cause a high noise reading at the video detector resulting
in excessive snow in weak signal areas.

MISCELLANEOUS TROUBLES DUE TO
FAULTY TUBES

Faulty tubes cause the majority of receiver troubles.
The list below contains most common troubles which are
generally due to faulty tubes.
a. Poor fringe area reception due to low B plus voltage.

Check the 5U4G.tube.
b. Poor fringe area reception due to low sensitivity.

Check the 6CB6, 6AG5 and 6BZ7 tubes.
c. Picture and sound separated due to IF oscillation.

Check the 6CB6 and 6AG5 tubes.
d. Picture bending caused by leakage between tube ele-

ments. Check the 6CB6 tubes.
e. Poor sync stability, usually more noticeable in ver-

tical circuit. Check 12AU7 tube.
f. Washed out picture due to negative grid current.

Check 6AC7 tube.

PRODUCTIO
CHANGE FOR INCREASED SOUND LEVEL

Run 1 in 22C2 and 22E2 chassis

Early production sets used a 12AU7 tube for video
detector and first sound IF amplifier V304. Later pro-
duction sets stamped Run 1 or higher used a 12AT7
tube for V304. The schematic figure 16 shows a partial
circuit of the first IF amplifier in sets using the 12AU7
tube. Important: The 12AU7 and 12AT7 tubes are not
directly interchangeable. Replace with same type tube
used in receiver.

22C2 and 22E2

DISTORTED SOUND
Distorted sound can be caused by misalignment of the

ratio detector transformer T201. This misalignment is
sometimes due to frequency drift of the ratio detector
transformer. If realignment of the ratio detector trans-
former does not correct this trouble permanently, a

permanent remedy for this trouble is to connect a 20
mmfd, -750 temperature coefficient, ceramic condenser
(part number 65C6-26) in parallel with condenser C204
(180 mmfd, ceramic, connected across the secondary of
the ratio detector transformer T201). Realign ratio de-
tector after adding the 20 mmfd. condenser.

REPLACING FUSE M401

The horizontal output circuit of these receivers is pro-
tected by fuse M401 (.25 amp., 250 volts). This fuse is
located in the rear of the high voltage compartment. To
replace the fuse, remove the two screws at the base of
the high voltage compartment and lift the cover away
from the base.

REMOVING PICTURE WINDOW FOR CLEANING

If the picture window has a removable molding
(at the top). remove the window by first removing the
Phillips head screws and molding at the top of the pic-
ture window. Pull the top of the window away from the
cabinet slightly and lift it up out of the channel at the
bottom.

After cleaning the window, picture tube and picture
tube mask as instructed below, install the window by
placing the bottom edge in the channel and replace the
molding. Use care when tightening screws on molding to
prevent stripping.

CLEANING GLASS PICTURE WINDOW
Clean the picture mask using a soft cloth, dampened

in mild soapy water. Clean the picture window and the
face of the picture tube using a soft cloth, dampened
with your favorite window cleaner. Wipe dry using a
chamois or soft, lint free cloth. Only use cloths which
are just dampened as presence of moisture or water in-
side the set may cause damage. Install the window as
instructed above.

N CHANGES
MECHANICAL CHANGE IN RADIO TUNER

USED IN 22E2 CHASSIS
Mechanical changes were made to the later production

radio tuner sub -chassis used in 22E2 combination mod-
els. The dimensions of the radio chassis were altered
slightly and the mounting position of the gang condenser
was changed.

Early production radio tuners used gang condenser
(part number 68B53) which mounts in a vertical posi-
tion. Later production radio tuners use gang condenser
(part number 68B53-1) which mounts in a horizontal
position.
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6000 SERIES
CHASSIS 330-332
CHASSIS 319-331

Chassis TE330,

V20
R F AMP
6007

Arvin INDUSTRIES INC.
Models 6173, 6175TM, 6179TM, 6213TB,

6213TM, 6215CB, and 6215CM.

(Other suffix letters may be used.
UHF means UHF tuner included. )

TE332, are the same as TE319, TE331, but include UHF.
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Arvin television CHASSIS TE 330-1
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ARVIN Chassis TE330-1 --'ircuit Diagram (Differs from TE330 and TE332
as explained in note below and differs from TE319, TE331 in UHF tuner.
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7192
014

RI19
13

MFG
220c

250V

75 4225 os.loo;),ON,LP.V.Vta) 3.

4500 42 75

4TH RIX IF floov
V8

6

OVI

-037
12 2

1107

136

5

2

+100V

- C138
610

6139I'"

r
,13
let 1

L

9137
1000

8138
150

1142

TI08 6 %Ease

27

j_C141
IKEIO

L106iEl 723K9

2ND DET.

I2AU 7

V94 -0.45

LID
00 MC.-

C146
68

R141
220K

9
56014011

C143__ 8143 ttK12622 3 ,
2213K 3,30

7f+24V el8,44
a = W IOK

C144 .-a C141
Dc°0 Imo.C145 221

ii

C

SON

3IT

L109la

VIDEO AMP

WO +225V
 AC7 8 R c,i

R 54L47 I
2°K

9 4
1191 9-

!2.

7 I 5 59216
0 / 1220K

7 .4

30v

300

110406 C 4

100
MED

8148
R145
220K - -

9150
1 500
'CONTRAST

LIII
LII0 4.5 TRAP

000 V
0 -Try.tr,G

P TO
*1 111

or
P TO P

M53

10K

9156 I C152
27011 T 270

-0151
.047

'77

II OV

VERT. OSC

VI28
6SN7GT

- 9V.

R175-1
I.5 MEG

REiGIIT
RI76
2.5 Rt77
MEG. f1800

1163 1
.047

R121788-1 I
7

4 440V

CI64
.1

1

RI79
2.2

MEG.

H.V. RECT.

r
TIII
111. 9
II Sr

).6,0 17.

22,0:

11/7
183
CT

702

Lr
= - T112 WIDTH

ye.
R2013
3.9

VERT CUTPUT+425VBLUE7
VI3 9
624

9180
1500

9181
3K -s-

6

*2 7 XD 

PLVRA
100MFD

C5
20MFD

017L1-12 0
14209 9710
2201 2:!01(

Ar. *.eds

84
-*C183

CI
047

DAMPER

VI8
6W4GT

TI10

GREEN

9211

22011
Ns,

CI136

RED

82i

R841

16 LII8 3 KM( 2

RED 41-V

2500

3

5

7n8

U

51330-1 Differs from T8330 no follow.:

5195 (1000 oat. Disc.) added in candle]. with C27
(8 from Releolua Rectifier)
L121 (1.7 oh) added in aeries rite selenium Rectifier
to Dual Tuner.

FUSE
i /4 AMP.

91196

CcI36,3

HI
C168

9185
8201

1 1 7

R217
100K

9187
220K

R189
.1-

CM
t 100K

NEBRoff_SS

06 V22
31M +4

PI X
TUBE

BRIGHTNESS MAX C.W4-I4 5V
BRIGHTNESS MIN +110 V
(CONTRAST MAX C W I X

R218 -I
,00 3014 R213 -I

6.6 K

.0WER RECT 4300V

VI9 8, 2
5U4G

RED

L
Lat25114 103C
-60MFD .F80 mrp

230V
A C2D
=5MFO

253!

2

lal
si

u Do r =121ue,
E71 pal 001 02217

IC187101

220K T of
9214 1 C186

SWI02

c:14-1
Fe OC 1103

cn

270v

CONTRAST MAX.
CW +1.93

CONTRAST MIN
+ I I V

:BRIGHTNESS MAX
C W +130V.
BRIGHTN ESS
MIN 0

nment information is given on page 22, over. 21
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ARVIN Chassis TE319, TE330, TE331, TE332, ALIGNMENT, continued.
(Refer to page 19 for chassis views.)

VIDEO I.F. AND TRAP ALIGNMENT

I. SET TUNER TO CHANNEL 9 -10 OR 1 1 .

2. SET LOCAL -DISTANCE SWITCH IN LOCAL POSITION.

3. CONNECT A 3V BIAS TO THE JUNCTION OF R141 a RI 43 AND GROUND.

4. MAKE SURE THE T.V. RECEIVER, SIGNAL GENERATORS AND SCOPE ARE BONDED BY A COMMON GROUND.

STEP EQUIPMENT CONNECTION FREQUENCES ADJUSTMENT INSTRUCTIONS

I. V.T. V. M . ACROSS R147 ISOLATE V.T.V.M. LEAD WITH II1K RESISTOR
SET ON LOWEST SCALE.

2. R R.F. SIGNALNER TUNER TEST PONT 39.75 TIO4 I sr I.F.{
TO06 3RD I.I.F.TUNEFORMINIMUM

3. SAME SAME 41.6 703CCA3TtlIZETLRAII: { TUOR NE BOTTOM

SAME SAME 47.25 TI06 2ND IP710114TH

LP { FrE
BOTTOM

MINIMUM

5. SAME SAME 45.3 TI C007 ruTNEERR COIL ( JoUN E TOP
MAXIMUM

ITUANT WITH- CORE ALL THE WAY IN AND

6. SAME SAME 45. TUNE TOPT1011 4TH. LP {

7. SAME SAME 43.I 1106 3FD.- IF TU(
Fg"EMA

TO

8. SAME SAME 45.75 T105 ao. I. F. { TUNE TOP
FOR MAXIMUM

9. SAME SAME 42.25 T03T"I04 IEVERI.F.IF
FTORUNE TOP

MAXIMUM

10. SAM E TO CHASSIS NEAR
LST. I.F. TUBE VS

45.73 45 41.6
42.73 42.25 USED AS A MARKER GENERATOR

I I. OSCILLOSCOPE JUNCTION CI4911L120 ISOLATE SCOPE LEAD WITH IIIK RESISTOR

I 2 - GENERATORvE
ANTENNA

TERMINALS CHANNEL 10
TOUCH UP TOP CORES FCR DESIRED
RESPONCE CURVE RECEIVER TUNER SET TO CHANNEL 10

13. SAME SAME MARKER 41.6 TI07 CATHODE TRAP SEE CURVES BELOW

I 4. SAME SAME ALL CHANNELS CHECK CURVE ON ALL CHANNELS

r-
1 41.60

45.75 42.25

A. TI05 AND TUNER COIL AFFECT SLOPE ON LEFT SIDE.

B. T106 AND TI08 AFFECT TILT OF CURVE.

C. T103 AND TI04 AFFECT WIDTH OF CURVE AND SLOPE OF
RIGHT SIDE.

45  2 .75

INCREASE SCOPE GAIN. TUNE TIO7
UNTIL TRACE LOOKS LIKE THIS.

41 .60

POSSIBLE POSITIONS

41.60

HIGH IN
FREQUENCY

OF CURVE AFFECTED BY CATHODE

41.60

CORRECT

TRAP TIO7

4160

LOW IN
FREQUENCY

SOUND I.F. ALIGNMENT AND 4.5 TRAP ALIGNMENT

STEP EQUIPMENT CONNECTION FREQUENCIES ADJUSTMENT INSTRUCTIONS

1 V. T. V. M.
PIN I V2 TO GROUND

RATIO DETECTOR
SET ON 10 VOLT °nal F

2
SIGNAL

GENERATOR
JUNCTION OF LI20

AND C149
4.5 MC

BOTTOM TIOI RATIO DET. TOP
LIOI tST SOUND I.F. TUNE
FOR MAX. ON VTVM

SET GENERATOR OUTPUT TO
READ APPROX. 5 VOLT CN V.T.V.M

3.V.T.V.M. JUNCTION OF RII0
AND C108

TUNE TOP OF TIOI RATIO DET.
FOR ZERO.

SET METER ON LOWEST SCALE
TUNING TIOI SHOULD SWING
METER ABOVE El BELCH ZERO

4 SAME SAME SAME CHECKS
TUNE GENERATOR
ABOVE AND BELOW 45WC

POSITIVE AND NEGATIVE FEM(S
SHOULD READ WITHIN 30%

5. V.T V. M. PIN I V2 TO GROUND
RATIO DETECTOR

SET ON 10 VOLT SCALE

6. SIGNAL
GENERATOR

JUNCTION OF
LII2 AND RI53

USE .01 ISOLATING CAP
4.5 M C

TUNE 4.5 TRAP LI I 1 FOR

MINIMUM ON VTVM

REMOVE VIDEO MAP VIO CON -
NECT 200,4,4 CAPACITOR
BETWEEN PIN 8 AND PIN 4
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7200 SERIES

CHASSIS 33 7- 341

Arvin INDUSTRIES INC.

Models 7210CB, 7210CM, 7210CR, 7212CFP,
7212MEA, 7214CM, 7216CB, 7218CB, 7218CM,
7219CM. (Some with additional suffix UHF.)

TE341 is the same as TE337, but : ricludes UHF.

ALIGNMENT (Continued o  page 26)

CHART I AGC ADJUSTMENTS
EQUIPMENT

I VACUUM TUBE VOLTMETER

2 0 TO -30 BIAS SUPPLY ( VARIABLE)

S DGESTED

_, --ela
45 V = 501,

BATTERY= POT

;[

BIAS SUPPLY

PINTO 5 016
, 200

ISOL ATION
RESISTOR

TO GROUND

STEP EQUIPMENT CONNECTION ADJUSTM NT INSTRUCTIONS

I PIN I V8 SHORT PIN I TO GROUND

2 VTVAI PIN B V I I B SET BIAS CONT DL R 165
FOR ZERO VOL ; C6I V7VM

3 SET LOCAL-DIS DNCE
SWITCH ON DI TANCE

REMOVE KEYED
AMPLIFIER TUBE VI 6

4 VARIABLE BIAS
SUPPLY 0 TO -30

PIN 5 V 16
TUBE SOCKET

SET FOR -7 VC T ON
VT v M

5 VTVM ACROSS Cl 4 MFD,
TUNER AGC LEAD

SET THRESHOL CONTROL
R2OZ FOR - 1 75 DIN VTVM

6 MOVE LOCAL -DI TAN CE
TO LOCAL POSIT ON

VTVM SHOULD READ
APPROXIMATLY -4 VOLT

AGC THRESHOLD (R207)

This control has been set at the factory for proper
operation in both fringe and local areas and should be
checked only if on strong signal "overload" operation is
indicated or excessive snow on fringe signal is evident.

Local area-strong signal
1. Contrast setting for normal picture.

2. Set local -distance switch in "loc." position.
3. Set control full counter -clockwise.
4. Turn control clockwise until set does not over-

load (as evidenced by picture smear or bending).

Fringe area-weak signal
In isolated cases of operation where it appears that
the "snow" is greater than normal for the particu-
lar area, the setting of this control should be
checked. When the control is turned maximum
counter -clockwise, the receiver will operate at maxi-
mum sensitivity. However, for this setting of the
control, strong signals could cause "overloading,"
so it is advisable to approach the optimum setting
of the above steps.
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ARVIN Chassis TE341-3
See notes below
how this chassis
differ from earlier
production runs;
TE337 does not
have UHF input.

r
TUNER

7
UNIT - V.H.F.

AOC HEATER I.E

L_

T8341-1 DIFFERS FROM 16341 AS FOLLOSSi
R166,270K.,10% changed to 5166-1,160K.
20%. 5167.4.7 meg.,changed to R167-1,2.2
meg. R203.220K.,ohanged to 5203-1,100K.
R202 as shown in schematic deleted.R202.
1000 ohm.,10%,25.,reeietor added from jun-
otion of 5161 & plaid of V12 to 4.218V.
C10,5mfd..250V.,electrolytio condenser
added from junotim of 2161 and pinj6 of
V12 to ground. 5235 changed from 15K.
10%,271.tol6K.,5%,2W. R242,16K,52,2N,
added in parallel with R235. R235,10%.
6%62.added from junction of 8235,5242
& C194 to ground. Cn VHF tuner, C24
ohaded from 47mmf.to 22mmf.
$341-2 DIFFFRS FROM 12341-1 AS FOLLOWS

R220,91K.changed to R220 -1,100K. R221,
150K.chonged to 5221-1,50K. 5244,1000

ohms added. R245,56K.added.C196,.01mfd.
added.8210.330Kchanged to 8210-1,470K.
P143.1011. deleted.C4,5mfd deleted.Junction
of 0127 and 5130 connected to 9218 volts
through R244(Waa connected to Finp6 of V10)
Pin 6 of V10 col:mooted to 9136 V. R202con-
nected to 4550 V.(Was oonneoted to +elev.,

TS341 -3 DIFFERS FROG 2E341-2 AS FOLLOWS,
R150.3.9K.changed to 5150-1,2.7K. R182.
1.5 meg.changed to 2.6 meg. 0104.1200h
changed to 185 uh. 5154.2.71 changed to
R154 -1.3.9K. L106,120uh changed to
185uh. 1108,93uh changed to 185 uh.
L105,93uh changed to 600 uh.C148.10nnf
deleted.R246 25ohm6,145.added.5202 con.
neotion changed from4250Vto4518V.C145
lOonf. deleted.

8239

+250K +en +115V.

R242 I

1SK3

R2, 531 CI 4 11241
100zw0
ttt

V/
LSE SOUND I.F.

6AU6
A_

SOS
CLev

16101

1350

) 8101
82

1250.
TIO1

r
IC

-31203, 15

R102 L
1030

CI02-.0i I .01 I

o B
0E:7,
SV

1.1v

+0.2V.

0107 4

R103 .01
MOO R105

R104 156
0106I

68
47K T =

V2
2.ND. SOUND I.F.

6AU6

R106
56K

60V.

1100
.01

02500

T 104

'20
: 33

V6
ISM PIX

* s

II

Si) 25
22K

I 11

C121 .0047

R124
4700

.2

8240
0200

205V

0 13 :1

RI29
,...::22 . 4 C126 1_42.2._ _ __ ,.._1L

11127.3.
100 *

.0047 1Z133)

TD047 TV.iV7 :). R244
4 >

1000

1105 TOG
---0128 -1 1- 0;i0

100 0,0512

0291 .0.0V
D t

_j TL20 4

R1321.
Vt131 56 

V71.200V TI
2.80 PI% I.F.

6CB6 A Ri
6.8

3

0
01324

4461it-
VA'

000

91 `8133
;CI31 5338

VT +121v T1013

3.80 PI% I.F.

6CB6

-1=A
837)4T88.

AlC133
;.0047

RI

0139
6K

oasiAga?

AGC

CI22 1 6126
.0047 I ICOO ;DcIZ,77

HIGHEST SYMBOL
NUMBERS ASSIGNED

CI95
R245

I. RESISTANCE ARE SHOWN IN WAS- K  I. MEG. 1,000,003

2 CAPACITANCE %BLUES LESS THAN III ARE IN MFO AND MORE
THAN (11 IN TAMED UNLESS OTHERWISE NOTED

3. COIL RESTANCE VALUES LESS THAN 111 OHM ARE NOT SHOWN.

4 ARROWS AT CONTROLS INDICATE CLOCKWISE ROTATION.

5 D.C.VOLTAGES ARE READ WITH YCATONMYST USING 100K
ISOLATING RESISTOR ON TOE PROBE. ANTENNA TERMINALS
SHORTED LINE VOLTAGE 117 V -60- VOLTAGES SHOULD
READ WITHIN COIL EXCEPT VERY LOW VALUES AND WHERE
NOTED WITH AN ASTERISK 101

46 WHERE VOLTAGES ARE AFFECTED BY CONTROL SETTINGS.
THE VOLTAGES SHOWN ARE READ WITH CONTROLS SET
FOR PROPER PICTURE ADJUSTMENT.

7 RESISTANCE VALUES SHOWN ARE WITH FART N540.10E07E0
FROM CIRCUIT

G ALL HAVE FORMS MEASuREC WITH A STRONG SEAM 0001
AN0 WITH CONTRAST SET TO 610E bOv OuTPuT PEAK TO
PE. AT JUNCTION GF L 100 [AD F061. PICTURE TUNES
PROPERI.T AND IN SYNC

9 WITH A STRONG SIGNAL INPUT AND LOCAL -DISTANCE
SWITCH IN LOCAL POSITION -8v IS MEASURED AT PIN Et

0118 MID -65V ACROSS C7 WITH A WEAK SIGNAL AND
SWITCH IN DISTANCE POSITION -5V IS MEASURED AT PIN
VII 13 AND - IV. ACROSS C7.

24

,1 G170
.047

+135V
+218V

...r-L.Asn"rfar,

V118

:44 1-1Astri"
AGC CATHODEFOLLOW.WER

12AXT
-.20 7

1u3C.

SW.

DIST.

6207
T. 3 /AEG

=4WD

IC169
.0047

R208
33 MEG

8206
33K

LT,T,

MFD 8162
00K

-5

0164
100

1

R16320K
10150

R209
1200

0171

V/6
KEYED

S AMPLIFIER
6AU6

6.3300
+050,

R20

470K

RIGS
15 K

BIAS
ADJUST
WENT

1051 SYNC. V/3
T.017 AMR 52H

-I .440

12AU7
0420

4 9 5

RI67-1
2.2
MEG xt. --

F27tPK+

CI72
.001

7

R211
W OK

8212
IOOK

RI69
478 IWA. 

+0.-v

%Li3 fSS RITZ
S 220

-÷7

00 617
110

x-33

V14 A
S N6C., s.NTGLII 7

5 012v

6 + V

0154
.47

R175
1.10

R176
4.70

1 1/ .031 398
0173 0213

T VI7HeIV*
2

3

Vr.
+ 460 V

R2i4
33K

R177 WU,
L2 X 

II
8176 056
es 14

RITE, CI57
22K .0O22\_' 01.-1

" 1414"E"
'"ik..2C!

-SWINE

V18
HORIZ.
OSG

6SN7GT

-3v
To

+3v

0216 6
MEG

GI77 100

C1713 .0039

R2I8 8.261W

CT

01110 ine°2 L:XA

01500 200U0 8219
2450

8 7

I R2171
+8.4V

R2I5 1-7034C'77
4.7
MEG =

1.0

428

47

s

079
330

0270

9.5v S 0227

ClapI e2°°
330.

R220-I
ICED

0221A
500
HOR1Z

= HOLD

0E12

370
HDRIZ _
DRIVE

5

+1350

HORIZONTAL LOCK ADJUSTMENT (Rear)

1. Set the Horizontal Hold Control to the center of its
range.

2. Adjust the Horizontal Lock until picture is in sync.
Then turn the Horizontal Lock right until the pic-
ture goes out of sync. Next turn the Horizontal Lock
to the left until the picture just pulls into sync.

3. Turn the Horizontal Hold Control full left. Switch
the Channel Selector off station then on again. The
picture should then go out of sync. Turn the hori-
zontal Hold Control full right. Switch the Channel
Selector off station then on again. The picture should
go out of sync.

4. Adjust the Horizontal Lock until the number of diag-
onal bars are the same for both the right and left
out of sync positions.

VERTICAL PEAKING (R188)

1. Adjust height and vertical linearity controls as out-
lined above.

2. After a normal picture is tuned in, adjust the con-
trast control maximum to the left and adjust the
brightness in order that the picture can be seen.

3. Adjust the centering ring until the top of the picture
can be seen.

4. Adjust the vertical peaking control (R188) so that
4 or 5 faint horizontal lines (covering vertically
approximately I/0 inch) can be seen. This adjust-
ment is made to give equal spacing of the individual
raster lines.
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ARVIN Chassis TE 34 1- 3
V5 +2600

RIO 9

320 V3
R110
47K CV SW. -MI

Rua
10011 V4

F-, -1 RATIO OEM
1 mv GALS G011 ?01321 "ARCM) .

0:041
DL AWL/ L1 Aar,

_ BATS
_

CI17 I
2TO RP9 .1.C141

MO K

AUDIO OUTPUT
6A05

GLUE

TIO 3500
742vI

1
. =

1
t I,

1

.C.I 79

RIO7L. 3
33K 2 - J RIP

OK - i

me Li

,__41 .ca 450162

16
BEG. C28 R120 RE07

SPEAKER

1.3m vAl

13/08
,. R112 0.°(i)--. zl,264 :2, 1 LUNE

R117

',Pa
i OOK

1_1
5 5,,,,,, 470K

R121

5

--7 RI 22 R123
21000

.1C109
K i M11 JACK TONE 10

%
C30 30 's ° G3 A A C34 5...I, X" -K-

I _n_ MEG t -.1 2014E0 I W x
5 50 MFO - I5VG115

.0033
 300 V

 I 35V
 250 V

am.: (15/AingAlEr''1-7.-X '''.:L5,-t'..4..ji.
.".'UW.NUAVA.15.-f i " -°:' r"'ACI4A4rLI MU. V/ IA LI05

250M1 5.. rThitBiorl"5
VA DEE

1N64 ...711...1.11.-%'1

.

2. r."4"1".____,
R150-1RI45 I T. VIDEO AMR

.., NOISE
INVERTER

2.7K 004

elyr
.......=A 91544

3.9K

4 ..._23." -13.//4.414//***// ino 2 ND. VIDEO AMP/ " ''' 6405 I-06 U07 MC TRAPV9 TE3V TI09 TIM 3.311 ..490
4.TH. PI X LE

6086 1

70 TOA 7-&421,
i C 1

rall
WO

C144
s6

1850.
I2AX7 5

CM/ 1
R6.1.1.9'21

Ida
5I36

.004? 1 pm,. . CM i

; : 1102 r.--- It? r(3
...... MA

A.7. 2 -.A V
12.5 V 17 0 OCV41614L9 Itdov-.IRV

.,,-
m

13-1 MK
t 1

-

i
...44Tx4

10 1

,
1

_I, L103 i 30.

1.7 - ."
A ii35 1 F2254

8152 -19p5
Ri56 ).:40.r

1 MEG 5 46v

\ -*
/

.71(
MAO
60

k'IT, 4-1137
15E0 Zall op:o

GI W MI
RI'R146 3,4 k

47 - 33K
11-- %Rt55

__,....,..._ -2
Ri57

R.5101--,.
2.5K -1% G10

K30

G1357 p .01 I .0.II -J.
+

470K

-G---

- GAM
.022

-5

2.7K 620 CONTRAST mio,_zx
-15V - MO

1350

2164

1*. 5R 11

VI4rT-..,,-.. .-..tfirlf7-..-"'"8 V/5
43198
33K

8201
6811

RION° C.W=
19204 C.0'.77

470K
Till VERT.OSC. etirs.  lf 

8197 SH+ .. .54354i 1.2.K ..., 6SN7GT c.f. ../ . 0 VERT.
- -IFIED 430K ' i T.,

c,58 i 2' 9 R183 I
4")" .E015 .

2

ow

22
C160 mE
.047

654
IL

OUTPUT erZ
K1

: ALPSI 56
2 IRTII2 01

8RIGNINESS=-5

CI64

SKt-I0I

C16,5
'.'

R203-1
1006

t
Y

IV,
cc

°
.i

RI81 IlL"
G3 MEG *

RISO
+348V 2

GREEN ''/ 8 I

,;1 1419, F,63 I A016 i

-HI I/ ..L1
..E0VR1134

vERT..._ 10 NEG
HOLD

k 9.1 k 5 5. . aL. L LI a 3 JR
-50

R139
B200

MAX +42V
NM +98V II

c.

e.i
.35v
6R186

RI88 A% rat, ia, V24R.32- RI.52.5
X1.5 K1E6

111 '-r t IMEG
430 K

1 7
.-"..'..'"1 Riglij9

R187
+ vE.x, MIL F3K

LK.
D..

I00 4WD .4\
- 1.101.

fir
R203

(ILA K
PICTURE TUBE

1 1 2IMP4
5 REG KEAKING

NE1GNT  460v .

111/
J. 0166

500-0-

C193

1047
5

20Xv.
-r

.%

H.V. RECT V249
+1511V-- iB3GT

-----,
v..

236 2237 R2313VI9r T113
'I

220K 2201( 22013
2W 2W 2W

I1155
HCRIZ..__I V3

I,

6 0 POWER RECTIFIERS
Id - YE  3000OUTPUT 61-94

6006 007
414.

Il2F
#246

7113
9 :2:ma 127229 5U4 25

I9°
9232
347

5 2164 + 3.9 V23 G313 ... E3..__I. , 834R223 ' \
C188 5U4G

40
mF D

a C2 A
40  250v

5 iM410"
4

GI 6
5:

I "-.' ..:
2013 VI_ '- x WO

C19I.00., I F12X3
+30V 2

4., 11111 Of ____FF
X '6

24 8
5R224

+70K C184
X ,

1-9
Imo.
In

i ,....I 
Lt_

3,7A
,

I

DAMPER
643

RED

RED 4,__,Ititit-YELLOW

. i
.1

et 090
1

7: IT'

+2192

43234
ii 50JR226

_ Rd: __I
A 4230

aL
WO -m SW. ,..

9--
134 50 5W

A.55
f ,,,,, 0114011061304 I--0  13 54G163 .;,7,st7-729'

R225 " MOT9 -,
1.111 WHITE DOT

°,..-p. 1114 VI.

12
W

20 :L4WD i_.--,"2 - G182I .017
FUSE
i/ 4 AMP v 1 3000

WO R23100169
.

CSC
25

1.1-1.
4.--."5...-- 223K 5Y1-104- tint BC.

NED

-15V
 3002

 i3S V

AGC THRESHOLD

VERTICAL PEAKING

PICTURE
(OUTER RING )

ON -OFF VOLUME
(INNER KNOB)

UHF PRISM WINDOW

CHANNEL SELECTOR
( INNER KNOB )

TUNING -UHF
FINE TUNING -VHF

(OUTER RING) 25
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ARVIN Chassis TE337, TE341, ALIGNMENT, continued.

SOUND. [F AND 4.5 MC TRAP ALIGNMENT
EQUIPMENT -4.5 MC SIGNAL GENERATOR , V T V M

STEP EQUIPMENT CONNECTION FREQUENCIES ADJUSTMENT INSTRUCTIONS

I. V T V M PIN 5 OF V3 SET ON 10V SCALE.
REMOVE V9 ( 4 TH
PICTURE I.F. TUBE).

2. SIGNAL
GENERATOR

PIN I OF V 10 4. 5 MC BOTTOM TI10 TOP &
BOTTOM OF TIO1 &
BOTTOM OF TIO 2
FOR MAX. AFTER
ADJUSTMENTS HAVE
BEEN MADE , SET
GENERATOR OUTPUT
FOR 18V READING
FOR NEXT STE P.

CALIBRATE 4.5 MC
SIGNAL GENERATOR
BEFORE USING -- -
PREFERABLY WITH
A CRYSTAL.

3. VTVM JUNCTION OF
C112 8 RII0

TUNE TOP OF 1102
FOR ZERO ON VTVM

SET METER ON LOW -
EST SCALE TUNING
TI02 SHOULD SWING
METER ABOVE AND
BELOW ZERO.

4. VTVM JUNCTION OF
C112 & R 110 4. 5 MC

CHECK- TUNE GEN-
ERATOR ABOVE a
BELOW 4.5 MC.

POSITIVE AND NEG-
ATIVE PEAKS SHOULD
READ WITHIN 30%.

5. VTVM PIN 5 OF V 3 SET ON LOW SCALE .

6. JUMPER JUNCTION OF
C168 a R 204
TO PIN I OF V2.

7 SIGNAL
GENERATOR

PIN I OF SEC-
OND VIDEO
AMPLIFIER(V12)
THROUGH A 100
UU CONCENSER.

4.5 MC TUNE 4.5 MC TRAP
L107 FOR MINIMUM
ON VTVM.

ON -OFF VERTICAL
VOL ME HOLD

TOP VIEW PICTURE
CONTRAST

HORZ.
HOLD

BRIGHTNESS

TONE
PHO 0 -TV

HEIGHT

VERTICAL
LINEARITY

LOCAL

I

(STANCE
CHANNEL

-SE L E CT OR

FINE
VERTICAL
PEAKING I

TUAINC

--
02.
)03

- -K IN
(C117,

tAF?

ESCOPE
21 M P4

' V24 ,114

A GC
THRESHOLD---,__

o MI INIE MII El=

T102

CONVERTER- -

1104 TRAP
39.75 M C

--"--

pp
0

6827
(V28\
p3071,_./

I6S" Ini
G

(C.13
I6S4 $

I

411)
.4166.1Ss_ 2

G3

- -
C9

RATIO DET.

1104 ADJ
T.05 I** I F
PLAT, -E -TR

V4
AT.

7.01/Wa.
CONVERTER
I F

1102 RATIO DU CB

4 5 M C .,
1106 0, I F N (vA,3_ Fmk

ragry
1103

ir......,...------
TIO5 ADJ.

/TRAP4125 MC.

GP D ------ --
TIOI 1sT SOUND

N._ m!" . au

"F
0 2

603 20 TRAP

,
V3 5

TIO6 ADJ.

I F 4.5 M C V7 M 2'27 . 0 3
G T

. %

 __, `,1-2,1.N.c

7107 2,0

,
CB6 0 V9 VIbCB

2"..--`\ el V2
I F41 OMC - _I .

V17
AL5 V20 I 10 T101 J.

. 7 / 4 5 MC

T108 3.., I F

455 MC -
'

1114 ..-

, v. I

' '
rAx

V 2

M-1 I ORZ
L.NE cp e 0 8

V23 2
.605

vIG 019
I

db 0 ---
5U4 0 4 /

G
6SN7

GT
6E10 6

T
L

\
1 .

'''' LII3

/ vouTH
I

T109 4. I F "

AND IN64 ,--

I0 V22 0
DETECTOR r \

..,'
un 0182 LIO9 4 MC T110"ADJ. TIO9 ADJ

SFE4KER WIDTH
DRIVE SOCKET

HORZ HORZ
45M G / CONTROL \ LOCK \ DRIVE LOCK

SOUND

gtpl

, HORZ26 T110 /CENTRING

BOTTOM VIEW

4 5 MC 43.7 MO

AD

TRAP

JMENT ZOE
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The service material on this paf e
and the schematic diagram on th
next two pages are correct for t .e

following CBS -Columbia TV setE :
Chassis 817

Models
17C18
17M18
17T18

Chassis 820 ChasE is 821
Models Mc del
20M18
20M28
20T18

211:1.8

Chassis 817-1 and 820-1 are sin ilar
and the differences are explainer in
the schematic diagram.

V21
201414A

-11
'7201 V9 :,`,1"

1 .. .,
I V14 .:: VI3 (""1-')

(SiEFEvuNE
I frzm;" "" ii -11,:, ' "'
\- i LII4 t`/ Tao::TIME V 3*:::

LOCATION e -N "1' V15 Lo.v55
i-

I MI I vi

1....?,
.Z..o. ,"1.,,,_s L 392

(;5)Lia -./ ,_),
% va .'"v12 (31"7)
lme i '..a.

I200

V20

VIO

1150, )

L13

I

I

V5:2 7"--\ VW LIIQ V7""°

L203

L a

TUBE & ?RIMIER LOCATION

ti

V Vrr

: JI

VIP

A .Subt,hary Coltimbra Bralleastik; .Sy sin Inc

TUBE TUBE PIN NUMBERS
LOC. TYPE 1 2 3 4 5 6 7 8 9

TUBE SOCKET VOLTAGES
V 1 6BC5 -1 0 0 6.2 Sc 105 105 0
V2 6J6 120 75 0 6.2 ac -2.5 -4 0
V3 6C136 -0.4 0.6 6.0 ac 0 120 120 0
V4 6CB6 -0.4 0.6 6.0 ac 0 120 120 0
V5 6CB6 0 1.0 6.1 Sc 0 120 120 0
V6 6AL5 0 0 0 6.3 ac 0 0 -0.4
V7 128117 90 -0.4 2.0 6.3 ac 6.3 ac 165 0.5 3.5 0

to A 175 to A 40 to' 70
V8 6AU6 -0.5 0 0 6.3 ac 120 50 0
V9 6AL5 -0.5 -0.5 5.5 ac- 0 0 0
V10 6SQ7GT 0 -1 0 0 0 85
VII 6V6GT 0 0 200 210 0 0
V12 12BH7 60 20 20 0 0 20
V13 12BZ7 90 -0.8 0 0 0 90
V14 12BH7 420 -.3° 22° 0 0 100°
V15 6AL5 12 -12 0 5.5 ac 0.1 0
V16 128117 290 0.1 15 6.3 ac 6.3 ac 120
V17 E 6BQ6GT -20 0 0 155 -20 0

-1.5
6.3 ac 0
6.3 ac 10
-0.4 0 6.3 ac
-0.9 0 6.3 ac
-30 0 6.3 ac
0.1
-5 15 0

6.3 ac 15
V18 1%2A High - Voltage Rectifier
V19 6W4GT 320 0 525 0 310 0 525E 525c
V20 5U4G 340 320 ac 320 ac. 340
V21 1711P4° Pin1:0; Pint: 3 to Pin10: 515 Pm 11: 40 to Pin 12: 6.3 ac;

6; A 150; c

NOTE: All voltage measured with V. T. V. M. from pin to ground with line
voltage of 117V ac and antenna terminals shorted. Values are DC un-
less otherwise noted. The Phono-TV switch, if provided, is in the
TV position.
 Varies with contrast (picture) setting.
 On 820 end 820-1 tube type is 20HP4A and Pin 6 = 515V
c Varies with brightness setting.
° Varies with linearity setting.
E Varies with Horizontal Hold setting.
F Pins 7 and 8 are filament terminals.

Vsries with height setting.
HORIZONTAL LINEARITY

AUDIO TAKE OFF -

(08

WIDTH
CONTROL

(0. 0
VERT. HEIGHT
LINE

PHONO
- FOCUS

CENT

000°
0 00 0 0o 000

A FC
VERT
CENT

HORIZ

DRIVE

REAR CHASSIS CONTROLS 27
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CBS -COLUMBIA Chassis 817, 820, 821

VI 8 V2
R -F TUNER

R -F AMP, OSC -GONV

22.8 MC

L__

LINE 13V/ITCH GANGED
TO VOLUME CONT

S*I .01

C201-1-

28

1114
2125
TRAP

T200

CI28
6.8

C 100

270

RIO
3.911

V3
6CB6

V4
6CB6

82 I sr I.F. 2tio I.F.

C101 A 11102

1.1500 330

V20
5U4G
RECTIFIER

V9 V15
6AL5 6AL5

TO TUNER

PICTURE
CARRIER

SOUND
CARRIER

2 55.25 59.75

3 61.25 65.75
4 67.25 71.75

5 77.25 81.75

6 83.25 87.75
7 175.25 179.75

8 181.25 185.75

9 187.25 191.75

0 193.25 197.75

199.25 203.75

12 20525 20975
3 211.25 215.75

R103 R104
47K 47

J C101 B
i500

VI2 V6 V21 V5 C107B

12887 6AL5 NICTURE 6CB6 15000
_ TUBE -

VI4
1281-17

CHASSIS PICTURE
NO. TUBE V21

817 8 817- I 1711P4

820 8 820-1 20111.4A

821 21FP9

L200

C104

270

L102
L103
228X

RFC
MC

8107

1105 220
1500

0106
IMFD

C206-

V7
12887

VI6
12887

V4 C204 C205

6CB6 150001 500 0

NOTE

UNLESS OTHERWISE NOTED
ALL CAPACITORS MARKED LESS THAN 1,1N MFD.
ALL CAPACITORS MARKED MORE THAN I , IN MMF,

ALL CAPACITORS RATED 600 V.
ALL RESISTORS IN OHMS.

IN CHASSIS DESIGNATED 817-I 8 820-1;
0 HOR. HOLD CONTROL & 112I6 ARE OMITTED. AND R312 IS

CONNECTED TO GROUND.
0 PHONO SWITCH e. JACK ARE OMITTED.

WHEN V18 IS IX2A; R315.24 OHMS

IN CHASSIS DESIGNATED 820 8 821;

0 C3I1 IS !Owe 2500v

6C
3

IN CHASSIS EMPLOYING VERTICAL OUTPUT XFMR PART M0.10115-4

0 R217 IS 3.911 0 R222 MAY BE (K
0 11218 MAY BE 1.5 MEG. 0 R234 MAY BE OMITTED

0 C 213 IS .05 MFD.

I.F. ALIGNMENT PROCEDURE

1 - Connect "high" lead of signal generator to the

test point located on the top of the IIF tuner
unit (Refer to the R -F tuner location diagram
located on inside of cabinet). Connect ground to
chassis.

V5
6CB6

3RD I.F.

_LCIO7A

R10 15000'
150

0109
22

L105
is RFC

100K

R108 11111

220 15 K

ORANGE

2

YO MFD
450 V

R300
225o_n_

15W

GREEN

C2030

ITICMFD
450v

V6
1/2 6AL5

DET.

V6B
I/2 6AL5

VI2A
I2BH7

SYNC. AMP

111101111

114.4611 ANON
1,11114 11111'

"111101111,

R202
27K

NOTE. * OSCILLOSCOPE SYNCED AT
VERTICAL SWEEP RATE

* * OSCILLOSCOPE SYNCED AT
HORIZONTAL SWEEP RATE.

PLUG

(PIN ENO)

VIDEO

GREEN

ORANGE

R301 11302

4.7 K 6.8K
2W 2W

30V PP

11112

82

17 L 06

MEM
I 0110
I 10

11113

I _= 4.7K

MCP .11*11.

ldllll uMMoi

R203 C207

(121.4\AA..-1)2

o R204
68KIC

V7

7V PP 12BH7
VIDEO AMP.

RII8
3.3KM

1111'1111111111

!YR.%

TWO NINO

11207
2.28

40V
PP

7

RIM
150

RIM

V 13A

I2BZ7
40V SYNC. SEF
PP

1-1
77°09C--

R202
22x

1 0 301
.001

Vls
6AL5

HOR. PHASE DET.

R303
30V Pp 100K

S NC

SOCKET
(BOTTOM VIEW)

RED

C302
.005 1

390V
PP

20V
PP

C303

111306 C30
3.3M .05

R307 0305
22K 3800
1W

2 - Connect DC VTVM lead (through 10K isolating
resistor) to 4.7K diode load resistor (11113);

ground to chassis. Set VTVM to 5 volt scale,
negative polarity.

3 - Set 1.F. generator to 25.4 megacycles with suf-
ficient output to read approximately 3 volts on
the VTVM.



V8
6AU6

RATIO DET. DRIVER

.006 100 K
CI18

II111

16./.0 .....
31[111,10 111161

R125
1.8K

120V
PP

V9
6AL5
RATIO DU.

T100

CII9
'1000

C120
.05 P

PHONO

- 200V
PP 4700

P213 R2I4 R 32 R 33-1 C2-1

22K 22K

12BH7

C306

1(
390

MOST-OFTEN-NEEDED 19' ;3 TELEVISION SERVICING INFORMATION
CBS -COLUMBIA Chassis 817, 820, 821

vw VII
6SQ7 6V6-GT

LII3
AUDSO

TAKE OFF
C414 4.5 MC

R122
10K

P100A
5000

RI20 RI2I
IIK 18K
2W 2W

C2I0 R211

.01 22K

R2I0
8.2K

60V

FIX

4.1300

AFC

18309

P205
5K

HOR. HOLD

:m

C308

8.2 K

C222
.005

A21050

?TT80V
PP SOW BETS USE

vERT INTEGRATOR
IETWORK BROWN ABOVE

C309
25-280
HOR.
DRIVE

390 C3/0 

VOLUME

20 -1500 V

HOE. OUT

R22
07C

P2C
5 M11

1GHT P221
1.5 N

L301
WIDTH

.05
0314 HOR. LIN.

.05

4 - Carefully adjust L101 and L104 (see tube
tuner location) for maximum deflection on VT M.
Adjust sweep generator output to keep m ter
reading approximately 3 volts.

5 - Set I.F. signal generator to 22.8 megacycles T ith
sufficient output to read approximately 3 v its
on the VTVM.

AUDIO AMP. AUDIO OUTPUT

CI27.1
.001I

*P.,"A'cNO

YELLOW

R225
3 3K
2W

R226
so" 3.3 K

2W

B 20VPP

P301

0316 100 W 111 I.1

H R CE T.

RI29 8130
470K 330

1W

BOTTOM VIEW 10" SPEAKER
TIOI

C124 T1
.01 CI25

C 126C
'Lux+ 10 MFO

450 V

C218.05

11228

33K

.05 C220e-1(
GREEN .01

gpri_
BROWN

VERT.
CENT.

V18

IAX2
H.V. RECT.

C318
220
1000V

I L2038 1'1 I

_J

5 MFO
12 V

PIN END

RI31
3250
7W

PIN END

T 02

5" SPEAKER

P204
100 K

BRIGHTNESS

R230
IM

YELLOW

EN

P206
IN

FOCUS
CONTROL

V21

PICTURE
TUBE

Continued from
previous page.

6 - Carefully adjust L404, L103 (see tube and tuner
location) for maximum deflection on VTVM. Ad-
just signal generator output to keep meter read-
ing approximately 3 volts.

7 - Set I.F. signal generator to 21.25 megacycles,
set VTVM to 10 volt scale (negative polarity),
and adjust signal generator output for conven-
ient deflection on VTVM.

8 - Adjust L114 for minimum deflection on VTVM. 29
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CBS -COLUMBIA Chassis 1021
V17

6V6
AUDIO OUTPUT

See page following
the circuit diagram
for additional ser-
vice information.

VI6
61 V6

AUDIO AMP.

PIOIA
2501)

VOLUME

VI5
6AL5

RATIO DET.

1102
45 MG
RATIO
DET.

250V

FCASCCOE TUNER

+150V AGG

UNE SWITCH
ON VOL.GOMTROL

C301
01

J_ C302_---.01

301

See page following the
circuit diagram for
additional information.

30

2225
MG

5 VAC

63 VAC

V4
6AU6

ST I.F.

V26
5U4

RECTIFIER

V5
6AU6

269 I.F.

10203
100

L 301
2 HY

idiT

r8704A

ro UFO
450 V

R301

V23}V22 }VI6
6AX4 6CD6 6V6 6AV6

G306 0307

1500015000

L202

_1_ 6206
100

R302
1.2
I W

NOTE)

V6
6AU6
390 I.F.

VICO

KINESCOPE

V9 VS V21

12827 6AU6 I2BH7

V7
6CB6

4TH I.F.

C 209A
5000

R304 VISA
2.7K
I W .1212BH7

R305 SYNC PHASE SPLITTEF

3.3K
I W

G401_1_
0051

R306
2.76

I W

V 20

6AL5
NOR. PHASE DET.

R401
33K
1W

UNLESS OTHERWISE NOTED
ALL CAPACITORS MARKED LESS THAN I, IN MFD.
ALL CAPACITORS MARKED MORE THAN I, IN MMFD.
ALL CAPACITORS RATED 600 V.
ALL RESISTORS IN OHMS. (K KILOHMS , IAEGOIIMS )
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V14 VI3
6AU6 6AU6

RATIO DET. DRIVER 4.5 Mc. AMPLIFIER

-6210
-680

1205

23A

16112 L101
47 4.5

MI

IN60
VIDEO DET.

100

5

-CII3
5000

RIII § RII2
18K 82

L206
VIDEO DET.
ASSEMBLY

YELLOW

V8
6AU6

KEYED ACC

2216
5.66
I W

V12

6AU6
1st VIDEO

2221 0214

8220 R222
33K 2.2M

10213
^ 002 MFD

V9
I2BZ 7
SYNC. SEP.

217 R219
2.7K 6212 56K

1MFD
100V R224 2 6216

.01 27M 270

.01 V188
VERT INTEGRATOR NETW0IM T201 ti2 I2BH7

R 7 R31 R3 VERT OSC.RM.,

221 8.26 82K 700 03111 LIMED

DO -'. .01r1 R

.002T
I

.Coo

C C

W C311/C-(2
L_ _J i.5M

Rir 560T

R402
1001( R405

R403
4706 40

100K .05
R404

C403

R407
6.8K

3.3M

C406
3900

V21

I2BH7
HOR. OSC.

__L_

P401
5K

1_401 HOR.
AFC HOLD

R408

4.7K

P302
5M

VERT.
SIZE

CBS -COLUMBIA Chassis 1021

L102
SLUE

a
1014TE

C115

.05

R116
4708

2114

RII5
2.7K
2W

R226

2VI9

8.2K

AI4
VERT. OUTPUT

T202

BLUE 33K RED
C304C C3054
20 MFD .111 _ 80 MFD
450V

=.
450 V

V22

C410 0409 R411

GREEN

63040

10 MFD,==--.
450V

6CD6
HOR. OUTPUT

C48-1.- R413
0 222:

VII
L104

6AQ5 43 Mc. TRAP
2ND VIDEO

R 117
270

1W

P1018
56

CONT

P201
100K

IGI-ONESE/

C219
J MFD

TO HOR. OUT
TRANS.

C2I7
02

SLUE EPOWN

L105
RED

1.107

2121
39
2

R120
471(

C220_ R104.05 " 2.2K
2W

21 FP4
V10

KINESCOPE

V24
I B3

H. V. RECT.

R228

I M

FOCUS
P202

COLOR PLUG
SOCKET

COLOR PLUS
PIN END

8.2 C414

20

.24;6-\C''716 ----.--1301(330
2W 2WK

Cti6

1

S112 V2 3
3

°
6AX4

YOKE DAMPER
T AHOR.

lOOMFD
12 V

Chassis 1021 is used in Models 21C11, 21C11B, 21C21, 21C31B, 21C41, 21T11. 31
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CBS -COLUMBIA Chassis 1021. (Circuit diagram on previous two pages).
Models 21C11, 21C11B, 21C21, 21C31B, 21C41, & 21T11.

CBS -COLUMBIA

TELEVISION RECEIVERS

TEST POINT

ca r

®C3
6807

CI3

I

sit
1 r TuNt / I

Tu.( r

vt(f-.11.0 . V20
(mato)

.IN

VI4

TUBE
LOC.

TUBE
TYPE 1 2

VI 6BQ7 125 -2
V2 6J6 70 140
V1 6BZ7 240 140
V2 6J6 120 140
V4 6AU6 0 0
V5 6AU6 0 0
V6 6AU6 0 0
V7
V8

6CB6
6AU6

0
60

A 2
80-
120

V9 12BZ7 90 -1.5
vio 21FP4 0 0

Vii 6AQ5 0
D

16
V12 6AU6 -.5 0
V13 6AU6 0 0
V14 6AU6 -1.5 0
V15 6AL5 -10
V16 6AV6

E-10
0-4 0

V17 6V6 320 6.3 ac
V18 12BH7 70 -16
V19 12A4 12 0
V20 6AL5 10 -7
V21 12BH7 110 -9
V22 6CD6 100 0
V23 6AX4 - -
V24 1B36 14 kv 14 kv
V25 5Y3 340 160
V26 5U4 800 350

V011 MIMS
MOLL. OMNI SIN

PICTURE TUBE
010

21 FP4A

CONTRAST

L201

Osu
C) LKE

®L205

Lica I

VI

32

.
025
MC,

301

TUBE B TRIMMER LOCATION

VOLTAGE MEASUREMENTS

3 4

PIN NUMBERS
5 6 7 8 9 10 11

O 6.3 ac 0 225 125 125 0
6.3 ac 0 -2.5 -3.5 0 - -

140 6.3 ac 0 140 -2 0 0

6.3 sc 0 -4 -10 0 - -
0 6.3 ac 130 130 1

6.3 ac 0 130 130 1 -
6.3 ac 0 130 130 1 - -
6.3 lac 0 130 130 0 -

0 6.3 ac 0 320
A - -

120
0 6.3 ac 6.3 ac 90 1.5 0 0

- - - 150V - - - 800 c80
140

O 6.3 ac 150 135 - -
6.3 ac 0 70 70 0

0 6.3 sc 110 110 .8
6.3 ac 0 125 60 0 - -

0 6.3 ac 0 0 -25 -
6.3 ac 0 0 0 E80-200 - -

240 255 0 - 0 12 -
0 6.3 ac 6.3 ac 80 20 22 0

6.3 ac 0 0 - - - 340
5.6 ac 0 .3 0 .3 - -

15 6.3 ac 6.3 ac 260 2 15 0

F15 -40 -40 - 6.3 ac 100 -
- - 340 800 6.3 ac 0 -

14 kir 14kv 14kv 14kv 14kv -
340 190 ac - 190 ac 340 160 -
- 320 ac - 320 ac - 350 -

ALL VOLTAGES MEASURED WITH VTVM FROM PIN TO GROUND.

LINE VOLTAGE MAINTAINED AT 117 VAC

ANTENNA TERMINALS SHORTED: LOCAL -DX SWITCH IN "LOCAL" POSITION.

A Top number - "Local" position. Bottom number - "DX" position.

140V)to
(0

(303oov)c Varies with brightness
B Varies with focus

Varies with contrast (7 to 16V)
E Varies with Volume
F Do not measure. High Voltage Pulse
6 CAUTION: Use High Voltage Probe.

L -J CIS

NOTE,

CIVACnaTII "ICE ""(3
P.CA,CISCIS &CAT ARE
FEED THRU CAPACITORS
NOONAN CANON DENTEN-
SHIELD ASST.

ilzarsocVIDEO LE;
21.2611C AUDIO LF..

VI

6BQ7
*F AMP -I

LS

AS
1700

CIS

H TS 9 (IF)
"LAM 111.111

130 2800

RF
L3 TEST POINT

CS 7-
17

V2

waR
6J6

OSC.

RA 5 I
10K

T

220N

5.3

ca

0

TUNING -F 1621
11000

SCHEMATIC FOR.CASCODE TUNER PC -5412I5

LI

CI7

IS  I Nowa)
RtA

130V
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CAPEHART - FARNSWORTH CORPORATION
This servive material is for Capehart Chassis CX-37, versions
CT -75, CT -77, and CT -81. Alignment material below is
nued on page 36, and the circuit diagram is on pages 34

VIDEO I -F ALIGNMENT
Note:

1. Connect the sweep generator output cable (properly 8. Adjust the marker
terminated in its characteristic impedance) to pin 1 the bottom slugs
of V201 (grid of 1st I -F Amplifier) through a .001 amplitude of the
ufd. isolating capacitor and adjust it to sweep from to the bottom
40 to 50 MC. If a separate marker generator is used trol from the front
it should be coupled to the same point through a 10K tool for the adjustment.
resistor. 9. Connect the sweep

2. Remove the AGC Amplifier tube (V401, 6AU6) and point on the R -F
connect a bias source from terminal 3 of the R -F, I -F capacitor. Set
Chassis Power Cable plug to chassis. A bias source the available equipment
may be obtained from a 4.5 volt battery with a 1K MC and 45.75
pot connected across its terminals. Connect the posi- 10. Adjust the overcoupled
tive end of the battery to chassis ground and connect the R -F Tuner)
the arm of the pot to terminal 3 of the R -F, I -F plug. curve similar
Connect a VTVM to terminal 3 of the plug and adjust certain types of
the pot for a minus 3.8 volt reading on the VTVM. usable due to the

3. Connect the oscilloscope high side to the junction of the scope which
R219 and pin 7 of V205A through a 10K isolating the generator.
resistor. coupled stage should

4. Check the response curve for evidence of local oscil- nate method of
lator influence by adjusting the fine tuning control must fall within
If the shape of the curve changes, switch to another of the curve on
channel where oscillator influence is not present or fall within 40%
else adjust the Channel Selector so that it is between The valley of the
channels. tilt should not

5. Adjust the marker generator to provide a marker at marker should
the high frequency41.25 MC and adjust the top slug of T202 (Co -Chan-

nel Sound I -F Trap) for minimum response at the
irsimarker frequency. This adjustment may be made

easier by running the sweep generator output high
so that the trap "dips" are easily visible.

6. Adjust the marker generator to 47.25 MC and adjust 12

the top slugs of T203 and T204 (Adjacent Channel (sos NP2

Sound I -F Traps) for minimum response at the
marker frequency.

7. Reduce the sweep generator output so that a normal
curve is seen. Adjust the marker generator to 42.65
MC and then adjust the bottom slugs of T202 and
T204 to obtain maximum amplitude of the 42.65 MC Mir
marker.

VIDEO I -F ALIGNMENT CHART

conti-
and 35.

generator to 45.3
of T203 and T205

45.3 MC marker.
slug of T205 remove

panel. Use a thin

and marker generators
Tuner through a

Channel Selector to
allows, markers

MC should be provided
I -F circuit,

and the slug of
to that shown in

sweep generators
spureous response

are caused by the various
Under these conditions

be aligned as
I -F alignment. The
30% to 70% of maximum

one side and the 45.75
to 60% of maximum

curve should not exceed
be greater than + or
fall within 5% of maximum

side of the curve.

'' - - '..-

"CX-37
SERIES

TELEVISION
RECEIVER
CHASSIS

MC and adjust
to obtain maximum

To obtain access
the contrast con -

blade alignment

to the test
.001 ufd., isolating
Channel No. 9. If

at both 42.25
simultaneously.

T101 (on top of
L201 to obtain a
Figure 5. With

this method is not
curves obtained on

harmonics of
the over -

in step 6 of alter -
42.25 MC marker

amplitude
MC marker must
on the other side.

10% and the
-10%. A 45 MC

amplitudeon

011C
O.0 )

45.7.5C
002 -set)

12LAIC

- - - '- 45___ _- VI,
VLL.C; P.P.OPT

PO%

-W% 44-

40Z-

-30:

Figure 5

Step
No.

Set
Sweep
Generator
to:

Set
Marker
Generator
to:

Connect
Genc "ator
Output
Cables to:

Connect
Oscilloscope
to:

Adjust Refer
to
Note/s:

1. 41.25MC

pin 1 of
V201 (grid
of 1st I -F
Stage)
through
a .001 ufd.
capacitor

Junction of
R219 and
pin 7 of V205A
through a 10K
resistor

Top slug of
T202 for min.
response at
41.25MC

1, 2, 3, 4

2.
Sweep
from
40 to 50MC

47.25MC Top slugs of
T203 & T204
for min. re -
sponse at
47.25MC

1, 2, 4, 6

3. 42.65MC Bottom slugs
of T202 &
T204 for max.
amplitude of
marker

1, 2, 4, 7

4. 45.3MC Bottom slugs
of T203 &
T205 for max.
amplitude
of marker

1, 2, 4, 8

5. Repeat Steps 1 & 2 after completing Steps 3 & 4

6. 42.25MC
45.0 MC
45.75MC

Test Point
on R -F Tuner
through a
.001 ufd.,
capacitor

T101 (on top of
R -F tuner) and
Top slug of
L201 for curve
shown -in Fig. 5

2, 4, 9, 10
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Capehart CX-37
V201

1202 202V
4. 2.6. 2.1 F

IN I.F.
6CB6y%

-I, 6C136

it :74'

IIIIEN .
it ''' 5600

'----ii: fefg
:'gg

... 41.71.117« Mt CM. c oes,c,,
- a. j ono

VIOIA V102
RF AMP OSC. 8 MIXER
ii 6807 6J6

Leos
,

120 u..,3
<MA

.

M -

ZYI'ls :,:: w /.0 2 MOO CIA1

115., MC ?at 4, T'"' ..:401( C21

. 5 L icel
)1-

4-111 A 0. 513 il

, 0

.4...&
il '

,,2AA.4. 

II

65

106
4.

51054573 0
3013 ° ll A5

11

COOS r-.. ra , POW* SOCK( T

" 0. Il ll1
201

V101 8

' ' ."1::,..1.11c

V401
RF AMP .lo 6

7a . A.G.0 AMP
V26807

12g. ' T ' ,,.t,s 2 21156 6AU6

ID
..:..t

ZrVg11." ill  o K R .0  5

.
1.1109 00,,,,

-

Igr cos
. V11V0

1.
I FAT

1125 V

w.1 SLIM

-

C AS BCC ::P1 4 4..
T -I I 4522- 300

I
V403AV402

SYNC SEP.
60E6

PHASE SPUTTER°Iwo
Y2121.17 .rair.'-r--is,7.1.,,1 1-.-Z, V502

" '
V501 .4. l''''' 4566 v - 66 ..6 VERT. OUTPU

c4011.crool. " r -', Ogg0 " VERT.
&AOC

OSC.
CLAMP ....

6V6GT

ell' 6E1F6

. 7
* :In a, ..1. z C533 RS26

VA oT,C

...

'

715 =
.,

...

Ry-

' 7

4'

R535

13619160 5532
2 46 1205

"
R53

C60
.00

300

A I

Z.5Z I.
MK  32 V

.31r
V403B

V503
HOR12.0SC. V504

CSOS
oo - -...

404 PHASE
1h12 /11U7 All '''''

12AU7 HOR.
6190661

OUTPUT
R525

I- (SIO 5 5

A
R506

 1 0520 CS JOC316 A

71! 11509

ORT71.0

".' :, 1.1,0
-I-1

,, 6200,. A
R516 .1i'411

gg
ODA TWO

e-
1

C306.., T OSC '
lc,,I

50  PO, 2 MAI C524

MOSC.  200 ote2"

TUBE SOCKET VOLTAGE CHART TUBE SOCKET TERMINALS

Tube Type
& Ref. No.

Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9

V101 (6BQ7) 123 -0.3 0.7 0 6.3 A.C. 240 120 123

V102 (6J6) 94 88 6.3 A.C. 0 -1.8 -6.7 0 - -
V201 (6CB6) -1.3 to

-1.6
0.5 0 6.3 A.C. 130 115 0 - -

V202 (6CB6) 140 140 6.3 A.C.
(135 D.C.)

0 A.C.
(135 D.C.)

290 275 140 - -
V203 (6CB6) 130 135 6.3 A.C.

(135 D.C.)
0 A.C.
(135 D.C.)

275 250 130 - -
V204 6CB6) 130 135 6.3 A.C.

(135 D.C.)
0 A.C.
(135 D.C.)

280 280 130 - -
34 V205 (6X8)

V206 (6AQ5)
0

1 to 9
-1.2
10 to 18

30
0

6.3 A.C.
6.3 A.C.

0
221 to
242

0.7
130

-1.2
N.C.

130- 90-
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CAPEHART "CX-37" CHASSIS
V203

»tic 3'i I.F.
6C86

xo

(213I' 040
I .40

2.020

V206
2MI VIDEO
6A05

V505
H V RECT.

I B3GT

°

.22.
500

C0.1.32

V204
1251. 4

4* I.F.
------ 6C56

Iczr

Srg..
DEFLECT.

YOKE
L502

V301 (6BN6)
V302 (6BK5)
V401 (6AU6)

V402 (6BE6)
V403 (12AU7)
V501 (6BF6)

V502 (6V6)
V503 (12AU7)

V504 (6BQ6)

V207
PICTURE TUBE
I7LP4 on 2IFP4A

-4112V
TA.TE (OWN

ILE0

012.1
200

0.14.1.133

300 WTI

0.4112
OVTIN

V601
RECT.

nan 5U4G

V301
AUDIO DETECTOR

6BN6

2130
REACT.. 5002.

V302
AUDIO OUTPUT

6E05

TTAI
W SPE.E.

V205 A
IC VIDEO AMP

1/2 6%8

V2058
I SOUND I.F.

Vi 6 X8

CURRENT DISTRIBUTION DIAGRAM

sLOTES

[SS 00.44SE S.C4120 4.C.  C.I.TIC CAPAC.10. ITILTED 412.0 01.240 I, 500 c DC 44.41.,
(ADO? .CAN RATED no WO, SOO pc crOna00, RES.S10.3 *At c, .LD2 in 000AS lx 1,000 000S.

1.12G. 000,000 .125
2 COLORS PIETER TO SOLID COLOR Or .1112 O. COLON On wine. co.

C04( 20.4S AONSIIKINTS Av. On inan to( 01S.S. .D.CATED An.. Pail,. DI
CO. IL.n0 AocuSTAINTS .444.1 Wain. T. C.SSIS Anc 004.20 4.005 .4421.6 inwow Oft .. 1.00- EA -.40.01  0.1 ALL CON.14.0s 054 (405 I- ---1

Pin 1 Pin 2

-6.4 to

C402
1500

'"COTTLFir

0 A.C.
(135 D.C.)

icnW

4.0 00140
TO*
C01.4..045

6.3 A.C.
(135 D.C.)
6. 3 A.C.

149 to 8 to 10

 11.2. nowITS Nan..
C .0 CON.CliONS S... DA.- DDT LOWS -

0 20.211 SwirCn S60 IS 0.2110 E0Cuir 1.0.112.0s nm
SC. IS  CLOSED

100

Pin 9

6.3 A.C.

(cap) 452
to 541V506 (6W4) N.C. N.C. 550 N.C. 285 N.C. 6.3 A.C. 0 A.C. -

(135 D.C.) (135 D.C.)V601 (5U4) N.C. 320 D.C. N.C. 320 A.C. N.C. 320 A. C. N.C. 320 D.C. -(5 A r 1 15 A C 1All voltages measured with no signal input on a vacuum tube voltmeter from tube socket pin to chassis unless other-wise indicated. All voltages should be with ± 20% of the above stated values with line voltage of 117 volts, 60 cycle AC.Voltages on V206 vary with setting of Contrast. Voltages on V401 vary with setting of AGC Set. Voltages on V501 and 35
V502 vary with settings of Vert. Hold, Vert. Lin. and Height. Voltages on V207 vary with setting of shading.
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Capehart-Farnsworth Chassis CX-37, Alignment
4.5 MC. SOUND

Note:
1. Connect generator output cables to junction of L206

and R219 (pin 2 of V205A).
2. Connect vertical input leads of oscilloscope to detector

network shown in fig. 7. Clip the alligator clip of the
detector input over the insulated wire between pin 2
of the 6BN6 and L303 so that there is no direct electri-
cal connection between the input to the detector net-
work and the circuit under test. The ground connec-
tion of the detector circuit, however, should be con-
nected to the chassis.

3. Short pin 1 to pin 2 of tube V202.
4. Inject 4.5 Mc. Signal with 50% AM modulation and

adjust L301 for maximum. Use full vertical amplifier
oscilloscope gain so that the signal level from the
generator is kept as low as possible.

5. Adjust L303 for maximum indication and then recheck
the adjustment of L301.

I -F ALIGNMENT

continued.

6. Remove crystal detector network and connect the oscil-
loscope directly to the junction of R308 and R309.

7. Inject 4.5 Mc. FM signal with 25 kc. deviation and
using full generator output to insure liniiting  in the
6BN6, adjust L302 (quadrature coil - accessible
through bottom hole in back of Shading Control) for
maximum output.

8. Remove short from V202 and connect receiver to
antenna through a signal attenuator (Centralab
PCH-4, IRC QJ-3 or Equivalent). Adjust set for re-
ception of a local TV signal. By attenuating the in-
coming signal so that background noise is just notice-
able at all times a more exact setting can be obtained.
Adjust Noise Rejection Control (R307 - accessible
through top hole in back of Shading Control) for mini-
mum background noise and hiss.

9. Remove attenuator and with full signal adjust L302
for clearest sound.

4.5 MC. SOUND I -F ALIGNMENT CHART

Step
No.

Set Generator
to:

Connect
Generator
Output
Cable to:

Connect Scope
Vertical Input
Cable to:

1. 4.5 Mc. 50%
AM Modulation

Pin 2, V301
through
detector net-
work fig. 7

2. 4.5 Mc. FM
25 kc Deviation
(maximum sig-
nal output)

Junction L206,
R219

Junction
R308 and R309

3. Remove short on V202 and connect set to
antenna. Tune in station and attenuate sig-
nal so that background hiss is apparent.

4. Set connected to antenna with full signal
input.

Adjust To Obtain
Refer
to:
Note/s

L301 and L303 Maximum
Indication

1, 2, 4, 5

L302 Maximum
Indication

7

R307 Minimum back-
ground Hiss
and Noise

8

L302 Clearest
Sound

4.5MC. TRAP L214 ADJUSTMENT CHART

Step Set Connect Connect
No. Marker Generator Oscilloscope

Generator Output Cables Vertical
To: To: Input Cable to:

1. 4.5 MC Junction of Junction of
A.M. L205 & R219 C234, R235, R232
Modulation Ground side

to chassis
thru detector
network Fig. 7

Adjust:

L214 slug for
minimum ampli-
tude of modu-
lation.

ALLIGATOR

CLIP 560 'JO

INPUT 150 K

Figure 7

47 K

1N64 SCOPE

36

Adjustment of the AGC control (R238) should only be
made with the aid of a calibrated oscilloscope. Connect the
vertical input of the scope to pin 1 of the 2nd Video Ampli-
fier (V206). With the set connected to an antenna and
adjusted for normal reception adjust the AGC control (on
top of chassis between power transformer and high voltage
cage) for an indication of 12 volts peak -to -peak.

The AGC control is properly adjusted at the factory and
the setting is marked with colored cement across the shaft
and bushing of the control. If the control should become
misadjusted and a calibrated oscilloscope is not available,
the control can be set approximately by resetting to its
original position, as indicated by the cement.

Adjustment of the Quadrature Coil (L302) and
Noise Rejection Control (R307) should be made at
the time the instrument is installed to insure the
best sound reproduction. Access to these adjustments
have been provided from the front of the instrument.
With a station properly tuned in remove the Volume
and Shading Knobs.

Adjustment of the Quadrature Coil can be
made by inserting an alignment tool through the
bottom hole that is located behind the Volume and

Shading Knobs. Adjustment of this control should
be made for the strongest and clearest sound.

The Noise Rejection Control can best be set
with the signal attenuated until background noise
is apparent in the sound. With the signal attenuated
adjust the control for minimum background hiss and
noise. This control is located behind the top hole
that is exposed by removing the Volume and Shad-
ing Knobs.

Early production chassis may vary from the schematic
shown in the following ways:

C209, C239, C240, C241 were not used.
R225, R242, R306 were not used.
R315 was 470K instead of 100K.
R226 was 1800 instead of 820.
R238 was 250K instead of 100K and was connected

between pin No. 1 and pin No. 7 with a 4.7K in
series. C526 (.047 mfd 400V) was connected from
junction of C524 -R519 to +300V and H. V. fuse
was .15 amp.

C525 was grounded instead of connected to pin No. 8
of V502.
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CROSLEY

C0102

CHASSIS 385
Models: EU-17COL Models:

EU-17COLB
EU-17TOLa
EU-17TOLB

I. F. ALIGNMENT
1. To Check I. F. Alignment on Oscilloscope:

(a) Lift the shield of the Oscillator - Mixer tube V2
sufficiently to clear the socked ground clips. Con-
nect sweep signal generator "hot" lead to the under -
grounded tube shield and generator ground lead to
the tuner chassis.

(b) Connect high side of oscilloscope to high side of
contrast control (pin 2 and 7 of V108), and the low
side to chassis.

To Lug4ofS103

To minus (-) of 4 1/2 v. Battery...4

To chassis ground and plus (+) of
4 1/2 V. Battery

5000 Mtn Control only, Part No. 144260

VARIABLE BIAS CONTROL ASSEMBLY

(c) Apply - 3.0 volts D.C. to lug 4 of S103 (See
sketch "Variable Bias Control"). Contrast control
should be set in the maximum counter -clockwise
position.

(d) With the generator sweep set at zero, connect an
electronic voltmeter between lug 2 of 8103 and chas-
sis. Adjust the output of the generator to obtain a
reading of 2 volts D.C. on the meter.

(e) Set generator to sweep from 20 mc. to 30 mc.

0163

330
6164

330

CA101

111 to.

R2
2 2K

v1

6805
RF AMP

C3

CT

16

L2
CHANNEL 13
RF GRID ADJ

L3 iiiCHANNEL
RE PLATE ADJ.

CA

1(0 2

CHASSIS 386 CHASSIS 387
EU-21COLd Models: EU-21COLe
EU-21COLBd EU-21COLBe
EU-21TOL
EU-21TOLB

IB

C9

La

1070

R3

C5_

Ft;K 'BOO

22K

62

4,00* L6
111

CHASSIS 396
is similar.

Models: EU-17COLU
EU-17COLBU
EU-17TOLU
EU-17TOLBU

(f) Connect marker generator to sweep generator out-
put leads and adjust to provide markers that appear
in the curve.

(g) Observe curve and position of markers (see nomi-
nal response curve). Slight deviation in shape from
the nominal response curve is permissible, but if
any great deviation is noted, it will be necessary to
realign the I -F Amplifier.

2. Alignment, I. F. & Tuner Assembly (with electronic
voltmeter):

V2
6J6

TOG/MIXER

Connect - 3.0 Volts D.C. bias supply to lug 4 of
5103.

Connect signal generator "hot" lead through a 1000
mmf. capacitor to TP-1 (wire protruding from tun-
er directly adjacent to the oscillator mixer tube
V2) and ground lead to the R. F. tuner case.

Connect high side of Electronic Voltmeter to lug
2 of 5103 and low side to chassis.

Set signal generator to 25.0 mc. and adjust bottom
of T103 for maximum meter deflection, limiting
meter deflection to 2 volts D.C. by adjusting input
attenuator.

Set signal generator to 23.3 mc. and adjust bottom
of T102 for maximum D.C. meter indication. Ad-
just signal generator amplitude to make this peak
indication approximately 2 volts D.C.

Reset signal generator to 21.9 mc. and adjust the
top of T102 for minimum D.C. meter deflection.
Signal generator amplitude must be sufficiently high

TP-2
0

6i OO
C121

L CgrNAEDLJ 13
/ 0 0 1._

FINE

- TUNING

DiANNEL 13
MIX GRID

ADJ

IRO
2206

C16

03

-10

CII

LB
CHANNEL 6
05C ADJ.

GIG

1070

OTP 1

0.3

R6

i0K

R5

Cl

20.65 MC

L9

3L10T5 CIT
)1

.005 RS
MID 3.36

NAY
100

'1470

Circuit of tuner, connects to main chassis
diagram on the next page. Alignment in-
formation continued on page after diagram.

L II

 '000
CIT

T1300

C IB

I 00

4

.2
r3 c.

0

-45
OX

O
H-4

o
a)

0

O

a)

co

CO

U)
En

C.)

37
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CROSLEY

CO 101

mon

45MC0
SOUND

TAKE -OFF

0149

66

6107
6AU6

4.5 MC AMP

no7
45 MC

8163
2200

6106
GALS

RATIO DET

11 164

RIGS

CIS2 8166
10K

30
8I67 CI54 a 11116E1

0153 .005LjNIEGIc2:44i,270

0104
6C4

AUC4p 9AM
r-

800317_.:

T.001
MED C162

1005

1I55
R1611

-11014FD

n
6169
3311

Tuner diagram
on previous page.

38

0116

ST ,ED

6106
10K

111050104

CIOS

.°()51. T"' Kum.= MFR

1,1104
47

AOC

Itca
IK44

6102
6C86

2ND 1-F

5

7

R109
I2K

T001
4- MED.

7102 ,03
L,MG__ 6C86

3RD 1-F
4

I

23 3MC.

5

Cilf2._

rI 108 1005
K -. UFO

CIO! IM)
1005 151;,

WO
T -÷-

DTI

R115 4 TV 1-1
AVM
I MEG

L102

'HUw E

HMS

L113 6113

".1TI03

c::
MC IN 64 I I 0

1"4"..."112"1

ANN

R 111
CULL

K 001

SLIBLIRPAN
DISTANT

1
LOCAL

'Nk

SW 102
REAR VIEW
AGC. CONTROL

390K
R 113

MEG. -.11 lJ

II FO,

5103

Z 11116

MEG

8142
75

6117
AN,
2.2 MEG.

TEST
SOCKET
TOP VIEW

4.0

P102

CA102

C

100 MED

I35 517101

SR 102

E.

MFD.

00103

RED.OUICX

5,4101
SWITCH
SWITCH

O' VOLUME
CONTROL

I.4

This circuit exact for Chassis 386 and 387.
Chassis 385, and early 386, 387 are similar.

0115_

'aI

NOTES:

I
ALL VOLTAGES MEASURED WITH AN ELECTRONIC
VOLTMETER CONNECTED FROM SOCKET LUG TO CHASSIS

2. SUPPLY VOLTAGE 117V 60 CYCLE AC.

3 11.1000
4 ALL CAPACITANCE VALUES IN MMF AND ALL RESISTANCE

VALUES IN OHMS UNLESS OTHERWISE NOTED
5 TERMINAL 13 TIED TO TERMINAL I ON INSIDE OF YOKE.

6 CAPACITOR USED ON 386 CHASSIS ONLY
7. JUMPER MAT RE CONNECTED OR OPEN DEPENDING ON

REQUIREMENTS FOR OSCILLATOR ALIGNMENT.

0
TP-3

C1371 Cap

GALS
HOME. A EC

11150
4,7 MEG

2

101 6 T1C12

T T

C140

003
11149 °Fa

4 7MEGC14I

-1.21'FD

T103

=1

V113 A
1/26567 G1
HOR1Z OSC.

6151
3K

J R F TUNER

TIO7 T 106

SEE NOTE 7

11152
47K

RI72
476

EARLY PRODUCTION SETS USED 680 MMF. FOR C145 AND 4.7 K OHM FOR
R157. TO INCREASE THE HORIZONTAL DRIVE IN LATER PRODUCTION
SETS, C145 IS 560 MMF. AND R157 IS 5.6 K OHM. IF EITHER COMPONENT
REQUIRES REPLACING, REPLACE BOTH COMPONENTS WITH VALUES AS
SHOWN IN THE SCHEMATIC.

SOK
OHM
STOP
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VIII
6W6 GT

1010 OUTPUT

01 
MEG.

1109

c,5I 0o.0
02 MEG.

0
*ED

Lf.X

SIOI Pr01

SEE PARTS UST

LII4

BRIGHTNESS

1_104
ILLIE066 000MR( S"

R 119 .T.HCH(_7_

33

St V P. 
WOO
6A116

VIDEO IOW

Glitie "0
TiOurD

 #1194

CC.41/1AST
CONT.005

I PFD.

&"'

0120
Awe

L105-4. 45 MG
TRAP

0121

4170
smEG.

I
1001
STOP
STOPr

0 imFD

12

S

REF'

36 V  P

Crosley Chassis 385, 386, 387.

PICTURE TUBE
V1I6

litte
3115 CPPSS4S

11 2 0

9 OTC 44.05

GREER 8122
mar 3V2.66.811

4121
31.71

01236. 6123

P Frr 331

L107
ORANGE
11miTE

23v P -P

0124 jEt
10K

220

R125
4706

0047
Mrs.

0124_

T22

0109
GSN7GT

SYNC.
CLIPPER

10126
12 2

MEG.

4127
6801
C125

.OSMIFD. 5601

.ASIN1

612,31-14

C

ro

CI I!

4128
2.21

22V P -P

#130

221

zo, 221
MFD. CI 2r,_

0171
I SUES
FoCUS

.1E4IN SEE NOTE 5

5

C'-'0151515152n51515151P-°
L1128

VERT DEFL.
YOKE

GREE BLACK TR

I CRESS
0139

V105.
27v - I/2 12134C6C7

VERT .MPS
awe pffitirl 7101

CI26,33 0134
,,,
111

111
SO 5

ar

IC°47PFD. TEL

,. G129 _ 0136
10...i3K1

005 MFD - 3 31

G126f

im VERT
.., 2 2..

R135

350K OHM

.047T 1137
mFD I

G130_

=
79

1

STOP ivv j

, P

1/2 12 Ewa 7,5S
v105 9

VERT OUTPUT 070

TICS

`2
31.1?.

91139
11 6SN7 GT
40R12. CSC.

R156
2204

C1451

.7;
390

7./ "IT6OUCTTPUT

!WV 1111 .\
CI46 002\6\

560

R156
33011

EARL',
4121

V114

4174
Am&
10

0166

01200_
A .5100

I '35MED

C168

4.005
9112 MED. -_-_

64X4
DAMPER

118

CI

20

R159
or

4.71

204 v P -P
VERT OSC

GMO

04042
OEFL.
YORE I

0131
047

11129_

41-.

0138

HEIGHT
CONT

5 MEG.

MEG.STOP

VERT.
UNEAHlTy

G13

T.005
DOD.

G133I

GlieD

101:11

01401.50MM
750

R141
8.7K

61_141-4tD

CMS

47
CO

T10

V 115

183 GT
H V RECT

reg.

S

R160 CENT wo"°"IZ

HORIZ-7
CENT

3,

'17144 01

ps 101
MFD

L109

WIDTH
COST

0 0161

2.2 SEE NOTE 6

500

C167_
-1-0.1.F0 R173

1201

HORIZONTAL HOLD ADJUSTMENT
1. Tune in a local television signal and adjust contrast con-

trol for normal picture.
2. Connect electronic voltmeter between TP-3 (green lead)

and chassis.
3. Short TP-4 (orange lead) to chassis and adjust electronic

voltmeter to zero.
4. Remove short from TP-4. Do not change zero on elec-

tronic voltmeter.
5. Connect a 0.1 mfd. plus 20%, 600 volt capacitor between

TP-5 (red lead) and chassis.

6. Adjust Horizontal Hold control for zero reading on the
meter.

7. Remove the 0.1 mfd. capacitor from TP-5 and chassis.
Do not disturb setting of horizontal hold control.

8. Adjust Horizontal Stabilizer coil (L108) for zero read-
ing on the meter.

9. Remove electronic voltmeter from TP-3

10. Check horizontal pull -in range. The pull -in range should
be approximately 500 of the controls rotation. 39
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21.9 MC.

98%

Crosley Chassis

3.3MC 26 4MC -

24 65MC4 25 2MC

25 OMC

NOMINAL OVERALL I. F. RESPONSE CURVE
NOTE: Response as Seen by Means of Sweep Generator

65%

385, 386, 387, Alignment continued.

100%

I. F. ALIGNMENT (Continued)
to produce a definite null. Meter must read at
least 0.5 volts at null.

(g) Repeat steps 5 and 6.

(h) Next set signal generator to 25.2 mc. and adjust
bottom of T101 for maximum meter indication, lim-
iting output of generator so peak reading will not
exceed 2 volts D.C.

(i) Reset signal generator to 24.65 mc. Connect a 500
ohm resistor in series with a 500 mmf. capacitor
from TP-2 (wire protruding from.the tuner through
the insulated eyelet between the brass adjusting
screws) on the R -F Tuner to the Tuner side of C101.
Adjust L101 for maximum meter deflection, but
limit output of generator so this reading does not
exceed 2 volts D.C. Remove the 500 ohm resistor
and the 500 mmf. capacitor.

518102

OST

111155

NOR12
/401.1)

8135 9160
VERT WRIT
HOLD CENT MOTH

I I. I I 210

8171 R172
Iwornass Focus

R140 813/3
VERT UN 04E0PT

11111 L109
STAB LIZER

4114
6906

GT

7101112 OUTPUT

Kra 050 role CANPUT HORT  1' C ST.C.CurPE14

V113
6567

ELT

00103

R142

1112
6A14

0

SR 101

17

DAMKR

VERT 050
VERT OUTPUT

Jim
dIWE acireD

IT:O%Kftm O 0103

3 "m4 WG T".
SO4MT

4 50C g T 5" O0
AWL

1.110 0  517C

KE-O

RA110
VET

TRANS

1109
6567

GT

wiTE0
*Art

TM)?

RATO 0E5

V104
6C4

AUDIO WM.

LICK

24.6571C ®
MIXER COUPLING

TV CHASSIS TOP VIEW
(Tube and Alignment Locations)

tis

1103

e
T 102

3511.7
ArrL

#21071.7

7101

Al I-7
walk

40 CONTRAST

Rue
P-077-0111-101.11NE FIRE TuNING

POMO. SELECTOR

(j) Set signal generator to 24.65 mc. Connect the 500
ohm resistor and the 500 mmf. series capacitor
across L101 and adjust mixer output (L9) on R -F
Tuner for maximum meter indication. Adjusting
amplitude of signal generator to make this maxi-
mum indication approximately 2 volts D.C. Re-
move the 500 ohm resistor and the 500 mmf. ca-
pacitor.

(k) Check sensitivity. The input for 2 volts D.C. out-
put and zero bias should not exceed 150 microvolts
at 24.65 mc. with a generator internal resistance of
1.5 ohms or less, and the local oscillator set to
properly tune in channel 5.

SOUND ALIGNMENT

1. Connect crystal controlled 4.5 mc. 400 cycle amplitude
modulated signal, modulated 30% or greater, to lug 2 of
S103 and chassis.

2. Connect high side of scope through detector probe to the
picture tube cathode (pin 11). Connect low side of scope
to chassis. Adjust 4.5 mc. trap, L105 for minimum 400
cycle deflection on scope.

3. Connect electronic voltmeter to lug 2 of ratio detector,
V106, and adjust 4.5 mc. sound take -off (L110) and bottom
of ratio transformer (T107) for peak reading on volt-
meter. Adjust input to make this peak reading 4 volts.

4. Adjust input to obtain 12 volts output. Transfer elec-
tronic voltmeter to junction of R167 and C153 (refer to
Schematic Wiring Diagram). Adjust top of T107 for zero
balance on electronic voltmeter.

5. Recheck steps 2, 3 and 4 above.

712/021

2138

C12

2SW

374C
ADJVT

252
P0161

T 103

V10
6C1116

7101

1101
606

KRT Ur FOCUS

(1;173 1 RITZ

010
28.7

VERT OSC 
VERT AlOt.

010E0
YAK

3M11-7
AWL

AUDIO
AN71.

2119 I -F
Are.

1109
65007

GT

9WOONESS 0408

SYNC
CLIPER

V108
4486

110

1:1, AG .INTERLOCK
-

nn

1.105

NEAP

T107

MC

RATIO
OCT

TRANS

"D'ETIO

10
SACS

VII
SRI

GT

AU010
773812 OUIPIIT

L101 MIXER COUPLING

4931705 210.

C101
3v-6uCT

R - F TUNER

7108
AUDIO

R4 OM ADJST CONNECTCW

VI
fef AWL

CHANNEL 13

N ot E KATE
0.15,

24.65 MC

05C-17111ER MOT
6)6

CliANNEL-e)
OSC AD7VT

(CHANNEL 3
05C A137131

CHANNEL 13
MIXER GRIT

VT

7-

NORD 4081
CENT 7.00

RI

NOR1Z

TOLD

R135 1 17155

V113
6567

GT
1105

NORM
STABILIZER

V112
6A 

Dow

4114
6906

GT

NOW
OUTPUT

LOCAL.
CoST Sr

ALL,

SW ,02

C1,13

7106

1115

165

TV CHASSIS BOTTOM VIEW

SR

1502101

FINE TUNING

551 00108

CONTRAST

OFF -01.-
vOLWIE
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ALLEN B. DU MONT LABORATORIES, INC.

RA -166/167, 170/171 CHASSIS
MODELS

Model Name Chassis CRT
17T350 Chatham RA -166 17 inch

rect.
21T327 Ridgewood RA -167 21 inch

"41" rect.
21T328 Wakefield RA -167 21 inch

rect.
21T329 Essex RA -167 21 inch

rect.
21T359 Oxford RA -167 21 inch

rect.
21T366 Lynwood RA -167 21 inch

rect.
21T376 Somerset RA -170 21 inch

11 rect.
21T377 Newbury RA -170 21 inch

11 rect.
21T378 Hanover RA -170 21 inch

rect.
21T3761.: Somerset RA -171 21 inch

11 rect.

21T3771: Newbury RA -1.71 21 inch
II rect.

21T378U Hanover RA -171 21 inch
ii rect.

Services
VHF

VHF

VHF

VHF

VHF

VHF

VHF. Phono
provisions
VHF, Phono
provisions
VHF, Phono
provisions

Cabinet
Table Model,
Mah. and BI.
Console W/doors.
Mah. and HI.
Console W/doors.
Mah. and Bl.
Console W/doors,
Mah.
Table Model.
Mah. and BI.
Console,
Mah. and HI.
Console W/doors.
Mah. and 131.
Console W/doors.
Mah. and BI.
Console W/doors,
Mah. and Bl.

UHF -VHF, Console W/doors,
Phono Mah. and Bl.
provisions
UHF -VHF, Console W /doors.
Phono Mah. and BI.
provisions
UHF -VHF. Console W/doors.
Phono Mob. and BI.
provisions

DEFLECTION YOKE ADJUSTMENT. - If the picture is
tilted, squeeze the ends of the yoke spring clip (A in Fig-
ure 1 8 ) together and lift them off the CRT support ring.
Rotate the yoke until the picture is horizontal. The deflec-
tion yoke retainer (B in Figure 18) may rotate with
the yoke. If this occurs the retainer should be held in posi-
tion while the yoke is rotated, making sure that the yoke
end cover rotates with the yoke. When the deflection yoke
has been properly adjusted, reset the spring clip to hold the
yoke in position.

UHF
ANTENNA

.1209

POSITIONING ADJUSTMENT. - If the picture is not
properly positioned, readjust the positioning magnet using
the following procedure:
I. Push the positioning magnet assembly forward until it
touches the rear of the yoke retainer.
2. Bring the protruding adjustment tabs (C in Figure
1 8 ) together.

3. Rotate the entire positioning magnet assembly around
the neck of the tube until the picture is properly positioned.
4. If the picture cannot be properly positioned in this
manner, separate the tabs slightly and rotate the entire as-
sembly around the tube again. Continue to repeat this
step, increasing the separation of the tabs each time, until
the picture is properly positioned.

'filM11111111018

Figure 18.

300".
INPUT

1

UHF TUNER
89 012 921

IST RF 250 ft,
TUNED LINE TUNED LINE

CI

,( 4
TRIMMER

LI53

COUPLING
LOOPS

I33
t

0158
10 Uhf

10%

iirF% LI55

OSC. DOUBLER
RISI LOOK

POINT
TUNED LINE

TRIMMER

L164

CR101
HARMONIC

GENERATOR

1 TUNER 89 012 921 AND SIOI ARE
USED IN RA 171 CHASSIS.

OSC. TANK
COIL

C156
4.71.1uf

10%
N330

COAX

IF OUTPUT
41.25 MC

FREO.OSC.
VI51
6J6

Schematic diagram of the UHF tuner.

.1209
VHF ANTENNA

TO VHF
TUNER

300^
INPUT

1505

c.c)

vt,

O

to

Ctia
z
O

-.1

CU

B)

41
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42

NNTERNA
.1201

r IP .6
R.F. AMP

C112 I NIOI a
NI! N2 6BK 7

-0" 130

R.F AMP
VIOIA
12 81,

0
103

S

5 yPX o

0
LiON

L J

C.000.1

50

 PO
120

0

PO

V101 V*20 0 0 0
C121

LIVESOO

SLIT

C119
C/20

110

CIO

51

MIXER
V102A I :1&/

1/2 S.16

L'"
L'" 0 006 24 -PS

C1N 0 .3
yr

xro 19/0
O
O

Iov

OSC.
V10211- 112 .b

TUNER CC 012 RCN MSS ONIONY
6211/ UPI POSITION.

TVA

Ci141

RED

COAXIAL
051.6

2051 0210

0203

v2I

TurNIP 01299 USED
IN R-1), OP6515

9.2146
215103130 A
5% IST.V1DEO 1.F.'. V201

6C B6

:71.1100 0
220

0122

4 500 6,50

1

"gTL,T2"

11212 10234
20011.

T 0D9

"AT"

02

:EZ

R.

P20

POINT

2202
,V22.C

1,0,9750

2TOV

631e2
1000

c 204 I

.1330
- -J DOT

6V0'

TO%
R208

C206

2ND.VIDEO I.F.
V202

ELBE

R2

27 11,

MVO'

MU,
CSAINIEL

'666 3RD. VIDEO I.F.
I

TOP V203
12

SLUG 6006

0 220

0VO5V

09

2011
500

119/ T 07,11: TE
DOT

909 BOTTOM
SLUGC201

2T.= 3913

20

R216

Mov

C 211

0216-TVW

C21.

°EA. ' ex,
1===

T'

SOUND LF.
V206

6.6

IS

0
02023

010T

sv

ISOW

0

3203
42.51.10

)00

8216

20%

2

20%

4114. VIDEO I. F.
0 6204

POO,P150

8220

2- ;'Al

Y201

0 0

5V

C210

4.51/0

322 2 V,
2016 IIO 2120

SOY

0
I/202 205

0 0 0 0
1215 1216

120

0

SYNC NOISENOISE .10 1ST. SYNC
INVERTER 33K CLIPPER

1212a,
V2238 V20111111

1212.2

CMS

0 ..00 330
2PK5

0

300v R235r

Ft
2ND. SYNC

§3V0 CLIPPER
NEG. V2088

1'2 12.2

O 006 R236 -1-1.11,

0 00

3RD. SYNC
CLIPPER
V209A
1,2 126112

0

AGCa.
6I16

N4
70: 6'W

300

236 _202.

To

;t0

A

0

500

0
'N

. 0oifo

26

7g;
.906,0P= EACEI

50V
REGULATOR

V 223A
6 1,2 12.7

0

7V

60Y

0
69

200

3002

R2E
!it

NOTES
1. All voltages are shown with the Contrast

control rotated fully clockwise. and the Du -
monitor logo) control adjusted for - 6.5 volt.
at P204, the age lest point.

2. Voltages ± 20% of those shown are normal.
3. All resistors are 10%, one -hall watt, unless

otherwise Indicated.

4. All capacitor. are 20%. 500V, unless otherwise
Indicated.

5. All capacitors are ceramic, unless indicated as
follows:

M -mica, P -paper, -±-electrolytic

PHASE
SPLITTERSPLITTER

V2098
1,2124717

C2

0
00

NOR. PHASE
DETECTOR

V210
6415 NT:

0

crao°
bg R 26

TO V2

r

0232

26

2!L

.0.02

VERT. OSC.
6213
6664

CZSI

1314'

11
CZ CC

005 .006

1::71715

PIM
11006

20111TI:Ir
CR, NOLO

a

0 9

0.0 0

6 R269 c o33

200V
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r

X2-

MOND
CtS0 .... VA S

JZOS .03 300.0. 1000 TOLIMA( OW I
L INFOT -;

140003 SNITCH S203 AND TONE CONTROL USED IN RA. eTC.ill CHASSIS.

Ve010

,.., ,

TO C220.0232

520.3 g 7
(:)

S. .:: ,,,

1(-0
i

...Vt. .,,,
',441:tn° 1130A

tti
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AND VIDEO CET. 111E0 AMP

V205 VIII
SACS toss 1211y2

TilfWa

OS L202

- 0S20111)31

- CONT'SAir.

a
THE WATER 0555. Hutt IA

CONNECTED TO whocc HIS CHASSIS.

Du Mont Chassis
RA -166/167, 170/171

NON V401
C.R.T.

C.R.T.

21.14A
1,14

V401 s

-r-
ov SOOST

$203 Tv

""Aii T Sol

/

;

I

s0v a

C2
l(62 -..J7020

xaa C227 C2110I.CN 22g
40011

**" 2,08E

0260
00

L 02020

1:011

SOS

11201

v[ siEE

1600 4).

:42 T-
VW 2ov

NOR.OSC
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6SNT-GT

0000

A

SC20

ICOOYSS
.00S

eveA03
.,

IICOV ioY

NOR.OEFL.
AMP.
V220

'SOS -ST

0326 '3:0:4710
ISK 2011.

HOS. °SIVE

113301 uSIO IN
00.1.0.0

vv. 112.110.1, cHAS3r,

r
500V

J's\t"/

430.

VERT. DEFL .
AMP
V214

ISSN

5. SCOUT

Dr rote

lL

TO v203

A

450

- PIN VIE

11[1!
aede SOY

NOM/0NT+

V6

__J
NON° SINITCH 11.203
OSLO 00,10,1711

Co 30S.
02/3.32110 00E0 IN
SA -00.$71 000505.

A A
USE OF SYMBOLS

Solid symbol Indicates source el Voltage.

Open symbol indicates point to winch voltage Is
applied.

Solid bca Indicates an adJustable contra

10 +202 720)

DAMPER
V221

6A21-GT
3cov

CAS ANT
600v
rov.

L21.
Hos 6122

D. SOO5T

H.V. RECT.
V222

83-GT

C200
SOO
OH
2080_

N310 AND 5203 USED IN
4,120,21 CHASSIS.

0202
N v. 14.510/

Power supply circuit
is on page 45.
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VIDEO IF ALIGNMENT RA -166/167, 170/171
Place STATION SELECTOR between channels to disable oscillator. Remove fuse, F201. Connect a short
length of wire to pin 5 of V101 (see Figure 1). Use the lowest VTVM range for all steps.

Step
Signal Generator

Output Indicator Connect to Adjust Remarks
Frequency Connect to

1
44.5 mc

No Sweep

Pin S
V101

0 VTVM

Pin 2. V211
2205 for maximum

reading

Set signal generator output to
maintain reading on lowest range
of VTVM.IVTVM

2
42.5 mc

No Sweep

As Above

0 VTVM

As Above
Z204 for maximum

reading
Same

2VTVM

3
46.1 mc

Na Sweep

As Above

0 VTVM

As Above
Z203 (bottom) for

maximum reading
Same

3VTVM

4
43.75 mc

No Sweep

As Above

0 VTVM

As Above
Z202 for maximum

reading
Same

4VTVM

5 47.25 mc

As Above

0 VTVM

As Above
Z203 (top)

for minimum reading
Increase signal generator output
to obtain reading on VTVM.5VTVM

6

43.5 mc
center freq.

10 mc
deviation()

As Above

0
Oscillograph

through
XTAL

Pin 5
V201

Mixer Plate Coil (1.109)
and Z201 (top) for 44.8
mc marker on one peak
Z201 (bottom) for 42.5

mc marker on other
peak.

Adjust for waveform below.
42 5 mC 44 8 MC

6XTAL

7
4.5 mc

400 CPS
AM

Pin 2
V211

0
Oscillograph

through XTAL

Junction 11266,
11267, and C239 L207 for minimum

reading7XTAL

SOUND IF ALIGNMENT

8
4.5 mc
Approx.

1 MC sweep

Pin 5
V20513

0
Oscillograph

through XTAL

Pin 7
V207 L204 and Z206

(bottom)

Adjust for waveform below.

8XTAL

9 As Above

As Above

0 Oscillograph
Direct

Junction R232.
C228 2206 top

Adjust for waveform below.

A.7...
9DIR

ALTERNATE SOUND IF ALIGNMENT - USING TV SIGNAL
Step Signal Source Output Indicator Connect to Adjust Remarks

8 TV Signal VTVM
Pin 7, V207 L204 Z206 (bot.)

for maximum
reading

Teleset must be tuned for best
picture.8XTAL

9 As Above VTVM

Ratio Det.
Test Point P206

Z206

Top for zero
reading

As Above

The material on Du Mont sets in this manual is presented

44 through the courtesy of Allen B. Du Mont Laboratories, Inc.
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DuMont Chassis RA -166/167, 170/171

P201

II V AC

ALIGNMENT TEST POINTS

Z201

V1ST.I.F

60N

6202 PART OF
VOLUME CONTROL

6202

0202

BLK.-YEL.

PHONO AC PLUG J206 USED
IN RA -170,17I CHASSIS,

0 0 0 0 0
OSC

MIXER R -F AMR
V101V102

6J6

3RD V.I.F. LI 4TH V.I.F
V201 V202 V203 V204
6CB6 6CB6 6CB6 6C136

2ND
V.I.F.

Z202 Z203 Z204 Z205

315V AC

6.3V

GRN.

L204
SOUND SOUND
CONY. I.F.

V205 206
GALS 6AU6

VIDEO
DET.

r -n FL, r--+ r_, ni_i r --1r-1 r-a 11 1-1r9 1-1 I I 1-1

POWER RECT.
V217
5Y3-GT

Z206

3t0V

RATIO
DET.
V207
GALS

r-1-1n r-1

' ELECTRICAL
E,L TAPE

Figure 1

CI P204

1ST & 2ND
SYNC CLIPPER

V208
12 AU7

PHASE
SPLITTER

V209
12AT7

3

P205

PHASING
When the alignment procedure has been completed. the phasing of the

video IF strip should be checked and corrected if required.
1. Tune the receiver to the best signal available. preferably a station

transmitting a test pattern.
2. Adjust the Fine Tuning control until the sound in the picture is

eliminated.
3. Carefully examine the picture for trailing whites, or the presence of

spurious black response (smear) following black elements of the
picture.

4. If either of these conditions is encountered, adjust the top slug of
Z201 not more than 1/2 turn to eliminate the condition.

VIDEO
AMP.

V211
12 BY7

uu1 luu

C282

L209

0283A C283B

4400V 4200V

POWER
RECT.
V218
5Y3-GT

P206

1ST
AUDIO
AMP.

V2I4
BATS

300V-

1201
DIAL LIGHT

.IS AMP

RA -I66,167 CHASSIS DO
NOT HAVE DIAL LIGHT.

2ND AUDIO
AMP.
V2I5
6W6

45
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Du Mont TROUBLESHOOTING PROCEDURES

PICTURE Symptom Procedure

Bright Horizontal Line
Loss of Vertical Size

1. Substitute V213 and V216
2. Check voltages, waveforms and associated components of V213

and V216
3. Check yoke and vertical output transformer, T201

Critical Vertical Hold 1. Check waveforms in integrator network

Drive Line in Center 1. Check setting of drive control

Insufficient Horizontal Size
1. Check settings of horizontal size and linearity controls
2. Substitute V220, V221 and V219
3. Check boosted B f and associated components
4. Check C279 and C278

Insufficient Vertical Size

I. Check setting of vertical -size control

Control Has No Effect
2. Check vertical size pot. R324

Control Does Not Give
Normal Size

2. Substitute V213 and V216
3. Check voltages, waveforms

and associated components
of V213 and V216

Loss of Horizontal and Vertical
Hold
Probable Cause: Faulty sync clipper
stage

1. Check settings of front panel hold controls
2. Substitute V208 and V209
3. Check voltages, waveforms and associated components of V206

and V209

Loss of Vertical Hold Only I. Substitute V208
2. Check associated components of V20813

No Horizontal Hold - or Critical
Horizontal Hold

Probable Cause: Defective a -f -c circuit

1. Check setting of front panel horizontal hold control
2. Substitute V210 and V219
3. Check setting of L210 horizontal -stabilizer control located on rear

of chassis
4. Check voltages, waveforms and associated components of V210

and V219

Picture Oversize - Low Brightness
Probable Cause: Insufficient high voltage

1. Substitute V222
2. Check h -v rectifier components

Picture Too Small (Horizontal and
Vertical)
Probable Cause: B 1 low

1. Substitute V2.17 and V218
2. Check Bi- line and associated components

Poor Focus I. Check setting of ion trap

Poor Horizontal Linearity

1. Check setting of horizontal -linearity control
2. Substitute V220 and V221
3. Check voltages, waveforms and components associated with V220

and V221

Poor Vertical Linearity

1. Check setting of vertical -linearity control
2. Substitute V2I6
3. Check voltages, waveforms and associated components of V216

and 213

Sound Bars In Picture
Probable Cause: Misalignment

1. Check tine tuning adjustment
2. Check video i-f alignment

Vertical Instability
Probable Cause: Faulty vertical oscillator

I. Check setting of front panel vertical hold control
2. Substitute V213 and V216
3. Check voltages, waveforms and associated components of V2I3

and V216

46 Weak Picture I. Substitute V211
2. Check voltages and components associated with V2 I I
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EMERSON RADIO AND PHONOGRAPH CORPORATION

The service material presented below and on the next seven pages is applicable to
Emerson television chassis listed in the first column of the table below and used in
models enumerated in the second column. Parts of this service material is exact for
only Chassis 120163B, and notes in the column at the right explain major differences
that exist for each of the other chassis.

Chassis Models Main differences from material given.
120163B 716D, 717D, 719D Exact material given. Circuit on the next two pages.
120163D 722D Cabinet only is different.
120164B 711B, 712B, 720B Has phono input and switching arrangement, uses

21MP4 picture tube, 1B3 rectifier.
120166D 721D, 728D Electrically same except for automatic horizontal

frequency control using a multi -vibrator V-13 con-
trolled by phase detector V -12B; + L-11 phase coil.

120167D 731D Same as 120166D, except it is a combination + clock.
120168D 716F, 717F, 719F,

727D
Identical to 120163B except has automatic frequency
control explained under 120166D.

120169B 711F, 712F, 720D,
732B, 734B

Identical to 120164B except has automatic horizon -
tal frequency control explained under 120166D.

In fringe areas there is genera
neon signs, electrical motors, etc.)
To reduce this condition this chassis
This compensator is located at the
effects of electrical interference
with an on -off switch so that it

a higher ratio of electrical impulse noise (ignition,
to signal which might tend to effect sync. operation.
has been equipped with a "Fringe Compensator."

rear of the chassis, and can be adjusted to handle the
in most fringe locations. This compensator is provided

can be disconnected when not required.

- - --
/

NOES

TURRET SWITCH SETTING SELECTS I-
T

L 3,, ,L 9, L-WANOL-II
ARE MOUNTED ON INDIVIDUAL

/ CHANNEL STRIPS ON TURRET

I

COILS FOR CHANNEL DESIRED 7

2 SNITCH POINTS ARC UsISEREG/ IN THE ORDER OF THEIR RESPECTIVE

/ ;34 '7,4/ leg , 1R/

AMP.

C-3

/ LOCATION FROM THE REAR ENO

,10--1 OF THE TUNER
3 ALL RESISTANCE VALUES ARE

--11/
/ R F AMP 'I

1/2 V -Ir/-- -1 , 00

6807 1.0 5- 3

R-8
470

I
2

, I

I

IN OHMS AND CAPACITANCE VALUES

LI-9 RE IN MIFF UNLESS OTHERWISE
INDICTE11

I

ANT. INPUT
6807

1 , '
L 7 --N\N----.,.- I '

BAL.300 IL 7 I

L-3
3^ ' el2'1! I i LI-10 = L-12 c-21

1

-F L-4:
ee

: 75 . C-7
.01

1

MIXER L -I3
1/2 V-2 \.---.T -I VIDEO

I
I

... 1

1 eoicIII L-11 00
Z I. F

L - - J I

L

6 J 6 -.at
C X

OUTPUT

d L-6

c-i

)
C

1 R -
CI

C

.

K

C-10to
1000

C- 6

FINE
TUNING

C-3

__I

C-647
0.s-3

I
R-10
226

-
1

AGC 0

3-e Pk
IGREEKL 6 C -I

1000
R-9
2206 C-23

1000

+ 225 V 0 BLUE

icoa R-5
4200

I 6J6 -
3 1

RED

C -I2
000

TEST POINT
N15-6"

+150V.0

6 3 v 0_ BLACK
IcoOO L-8

'oo

A2-A13
-1-C - 19
-r,000
-1-

.1....
SCHEMATIC DIAGRAM OF TUNER #470696 USED ON CHASSIS 120163-D 47
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Emerson Chassis 120163B

RESISTANCE READINGS FOR CHASSIS 120163-D

SYMBOL

TUBE PIN NUMBERS

PIN I PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 PIN 10 PIN II

V-1 1.1 sin 47 0.3 0 011 K ell K 0

V-2 1.1 mg 47 0.1 0 ell K .11 K 0

V-3 0.1 180 0.3 0 .11 K 011 K 0

V-4 0 800 K 0.5 0 5K 0 5K

V -S 1.2 meg
contrast
0-1.5 K .1 0 .18 K .11 K

cont.
0-1.5 K

V-6 1.2 men 0 0 .1 011 K ell K 220
V-7 47 K 0 0 .1 011 K 8 K 0

V-8 0 100 K 0 .1 200 K 0 100 K

V-9 10 meg 0 0 .1 1.6 meg

fr Inge
comp.

212 mg 240 K

V-10 n.c. 0 013 K 013 K *70 K 13.5 K 0 470

V-11 4700 2.3 meg 0 .1 .1 45 K 15 K 0 0

V-12 2.2 meg 10 K 0 2.4 meg 10 meg 0 0 .1

9-13 1.5 meg
014 -HOLD

11K -55K 400 K 500 K 70K 0 0 0

V-14 n.c. 0 n.c. 0 18 K 470 K n.c. 0 100 Cap of 6E106 95K

V-15 PIN 2 MD 7 INFINITE PLATE 95K

V-16 n.c. n.c. 95 K n.c. 011.5 K n.c. 95K I 95 K

V-17 150 150 K 2200

V. Hold
700 K-
1.7 mg

V. Size
1.2 meg
2.8 meg

-
2200 0 0

V-18 n.c. 0 011 K 011 K 2.2 meg11.7 meg 0
V. Lin

470-5 K
V-19 n.c. 911 K n.c. 21 n.c. 21 n.c. 011 K
V-20 n.c. 011 K n.c. 21 n.c. 21 n.c. 011 K

V-23 0 0 n.c. n.c. n.c.

focus
0-.5 meg
-90 K n.c. n.c. n.c. 800 K 240 K

0 Varying resistance - wait until meter settles (about 30 sec.)

All controls in position for normal picture.
All measurements taken with a vacuum
All readings listed in tables were taken

48

tube voltmeter and ohmmeter.
between points shown and chassis.

30 C.P.S. 7875 C. P S.

IIIIIIIIIMMA MINIM
II 'I .1,

P To P 50V

s'..,n7A,

P TO P 5 Ov

imr,

P TO P 100v P TO P 100 v

P TO P 44 VP TO P 4 4 V

'CZ11.:''V
P TO P 38V

.--  ,

11

P TO P 36V

P TO P 8 V CEIMINIME

Connect 3 volt bias battery to both I.F. and R.F.
AGC. circuits, positive terminal to chassis, nega-
tive terminal to junction of R -l6, C-19, C -l8.
Add a jumper wire from this junction to junction
of R-8, R-14, C-7 so that the bias battery is also
applied to I.F. AGC.

0

INN

P ro P I I V P TO P I I V

c:;PO,VFA
IL .

,..-z;
gaimasamimam

VIDEO AND/OR SYNC. TROUBLES
(LACK OF CONTRAST, TEAR, OVER-
LOAD, NO HORIZONTAL OR VERTICAL
HOLD, POOR HOLD, JITTER, ETC.)

FILTER TROUBLES (LOW SO AND 8-, A.C.
PICTURE, NO SYNC., NON LINEAR SWEEPS)

NOTE

THE RIPPLE
VOLTAGE AT OTHER
POINTS IN THE
FILTER NETWORK
IS LESS THAN
02 VOLTS PEAR
TO PEAK.

60 N..\
CPS.

arEMIEll

T.V. TUNER
00 ND 470696

1/2
V-22 i-
6J6
MIXER

v-21 6507 R.F.
AMP.

V-22 6J6 05C.11
MIXER

uNE
CONTR.,.

IIELL.CTOR

OFF -TOLL
41."

CO4 TTTTT CONTROLMem
vaNT HOLD DORIC. HOLD

FRONT PANEL CONTROLS

FOCUS

0
Cull Nopir COmpEN- Nona HINT TENT

REAR CONTROLS
CHASSIS

CODED
C-3 IS 6.81414F
PT NO 928004

L -3

5c-iap

L -

ADJACENT
SOUND

3+ 3+ ARC TRAP

11-49
410

+ 1 DV +215 9.

F-1
Fun

.3 AMP

T -I2

SW I

ONOcr SWITCHCONT
I ON VOL OL)

L'2

SOUND
CARRIER

TRAP

LOW VOLTAGE RECTIFIER
V-19 V-20

SUMO 5U40
2es C.

100
100

L -15n
+ 40 +

C 66

P-3

041

X-3

1ST VIDEO
I. F. AMP

V-1
8086

.+235 V.

+215 V.

+ 130V

:2)
117 VOLTS

::3i AC LINE
.4. 160 CPS/

1'7 i' CHASSIS NO. 120163-D

Slight peak to peak voltage differences may be noticed if chassis is triangle code marked.
The wave shapes shown here are arranged so as to give the serviceman an easy method of signal trac-

ing. The peak to peak voltage given may vary slightly depending on signal strength and component varia-
tions.

To accurately observe the wave shapes, the relatively high input capacity of an oscilloscope must be
reduced so as not to change the operating characteristics of the television set. Failure to do this will result
in wrong wave shape readings..

Connect antenna and tune receiver to channel where best reception has been obtained in the past.
Low end of the probe is connected to CHASSIS and the contrast control is set at MAXIMUM CONTRAST.
The 30 and 7875 C.P.S. oscilloscope sweep settings are used so as to permit the serviceman to ob-

serve two cycles of the wave shape.

7815
C PS

HORIZONTAL T
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R-4
470

R-5
470
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Emerson Chassis 120163B

- I.OU

0-6 10C0 -Di
1000 .".7

ro

470- f C

I ST SOUND SOUND
I F AMP LIMITER
V-6 V-7

6AU6 6AU6 snaz.,...r. 6A L 5
pee ...I

T

k -C-°' 5
-5v ,

TO

0

2ND VIDEO
F AMP.

V-2
6C86 1.6

PREEN
007

C-29 1 C-SI
IM- 5000 11.38

F NSF 470

C-30
50003131F

R  36- 10K

R-35

3RD VIDEO
F. AMP.

OmV-3 F DOT

6Cee 2,0,0 1.44
1-ri 1114. --cir

SOUND
DISCRIMINATOR

VOLTAGE V-8

OeNEEN 007 T x

VOL T AGE

" tlArT"
110 -V

VIDEO 6 AGO DETECTOR
V-4

6AL5

T ..
T LISD

680 -X NW C -I1
R-9 es° C.13 14

ELTEON
Tu 00470 IMF v-sE5

NSF

R.I1
R -I2 R-13

C-10 100 C-12
470 470 C te

5000 = . 1000

41500. MN'
611U14

WM' +1500. +215 V.
C-7 X +a CB
.22 T L -5

VIDEO TO SYNC

SYNC. AMP
10012 SEPARATOR

V -II
12 AU7

R.57 R-511
1011 2.2 MEO.

R -NI
005

C220
Nur

+150 V.

R-59
WO 0

VIDEO TO SYNC.

1101112. SYNC.
AMPLIFIER
1/2 V-128
ESN? GT

1ST AUDIO AMP,
AGO CLAMP 6 NOISE AUDIO

SUPPRESSOR OUTPUT
V-9 V-10

GAVE 6V6GT

c-31-050 047

VIDEO TO SYNC 01000 TO SYNC

10RI2 CONTROL TUBE
N.88
150 0 V----1010NTZtp
YelIS

C.43 I \ 1/2 V -13A 1/2 V.132 HORIZ YELLOW275 821Y
R-83

V.HORIZ OSC.

6SN7 GT estcrwr TVR C-49
2 SOK ISOR.74 01C-41 C -42 .047 . 11,200

,
C-51 R-77

R-49 001 48
INOK O

3 R-45
470K

R 43
IMES

VOLUME 1150 V.
CONTROL +2354

41111..........VIDEO
AMPLIFIER

V-5
GCSE

VERT SYNC.
SEPARATOR

1/2 V -I2 A
6SN7 GT

-13v

C-57
47 NSF I

KI

R R-64R et 0
K 350K

MEG Lisro

R.84
1011[0.
iv

RESISTORS ,NOICATED III ORNS. A  1000 ORM,
CAPACITORS INDICATED IN MICROPARAOS IOW)

14E sPEce

O NORIZ
C -47 R-71 PHASE
.47 3900 22

VERTICAL
OSCILLATOR

V -I 7
et TD ev6SN7 GT

R-87
ISO 7

R91
690K

OR
8200

GREEN
DOT

NORIZ. OSC. ALIGNMENT
LOCATED ON TOP REAR
Of CALM+ SEE Tun
LOCATION DI

VERT SIZE
+215 V. [CONTROL

7v

-90
MEG

T T VENT. T
MOLD CONTRO.

R-95 C-63
25E0. _1 10

C-62
I R-96

22
MEG

R -9t

R.76
470K

11

X -2 P-2
Rio

C- ST
MO

R-23 R-27
220 2200

,asv L-8 047
R-24 R.211
6800 470

+ISO V. 12155

SEE PL ATE CIRCUIT
A OF V-3 6016.

CHASSIS WITH THIS
TRIANGLE COOS HAVE
0-I3 OMITTED AID C -I
REPLACED BY A JUMPER
WIRE. 1+2155 NO LONGER
CONNECTED IN THIS
CIRCUIT. I

HORIZONTAL J.

OUTPUT
V -I4

6E06 GT

C-53 .1

12711
100

R-150
+215 V 33K

VERT. OUTPUT
V -I8

6W6 GT

R-96

R-26
2000

UW1801711E58
CONTROL

HIGH
VOLTAGE

RECTIFIER
V -I5
IX2A

YELLOW
ooT

L-11 81°
HORIZ.
SIZE

CONTROL

C.85

+215 V.

FOCUS
CONTROL

PICTURE
TUBE

V-23
17 LP4

HIGH VOLTA OE
LEAD

V-16
6W4 GT

HORIZONTAL
DAMPER

X -I

BOTTOM
OF SOCKET

o

DEFLECT ION YORE
WHIRL,

521M

L-13
NORIZ
COILS

I

-04
560

R.63
560

L--

< L -14
VERT.
COILS

: FOR THIS MEASUREMENT READJUST
4215V. VERTICAL HOLD TO STOP PICTURE ROLL.

12 K 5-970 2 HORIZ, GAIN ON SCOPE FULLY OPEN.
00 NOT USE LOW CAPACITY PROBE
FOR THIS MEASUREMENT.
P To P PEAK TO PEAK.

7 470

VERT. r
LIN. CONTROL

I

OUBLES ( POOR HOLD, TEAR, NO HORIZONTAL HOLD, NO HIGH
VOLTAGE, POOR HORIZONTAL LINEARITY). VERTICAL TROUBLES ( NO VERTICAL HOLD, NO VERTICAL SIZE, POOR VERTICAL HOLD,

VERTICAL JITTER, POOR VERTICAL LINEARITY).

P TO P 80 V P To P 90 V EZMINnia LIELMIEM

0
ALL WAVE SHAPES TAKEN

WITH HORIZ. OSC. TUBE )V-13)
REMOVED WITH THE EXCEP-
TION OF WAVE SHAPES 10
THROUGH 18.

C PS
Li -4 / ----

P TO P 360V. 111:EMZEI kaaili/El LIMMEnZa airWri EIMMIXIMI

A wave shape seen in your oscilloscope may be upside down from same wave shape shown
here. This will depend on the number of stages of amplification in the oscilloscope used. 49
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-'-  \ ,../-Emerson Chassis 120163B, continued. ---;%. irk%. -\\""1.4111N..-

""gl,L
_........../' \.,, --

ALIGNMENT ADJUSTING
o s, , .......":" : , 11)

ARM  Oi(Presented on the next five pages.)'---..----j-- -. \ ,----%--
-,5=--.: - --

--------___=-----

t---'------. ,------
-- /------- --

. -,---,---__-_- 11 ION TRAP
ALIGNMENT //;:::

t:,!---:- ADJUSTING ARM
a. Equipment Required - A sweep generator, (10 MC.

sweep with center frequency of 44 MC. plus all
necessary R.F. sweep frequencies as listed in R.F.
Table), accurate marker generator, oscilloscope

STANDARD

5 IGN l AN
15 ,IA5

CENTERING UNIT

and V.T.V.M. ore required for alignment. The AAAAA N SIGNAL I

marker generator must supply frequencies of 4.5
MC., 40 to 48 MC. and 50 to 216 MC.

GROUND TO CY45105
AO _....._

b. Alignment Points - The location of all I.F. trans-
formers, Tuned Circuits, trimmers in

...o .,

and shown

Figure 8.

TV R.F. & MIXER ALIGNMENT

SWEEP OVANATON

WITH 50 OHM

OUTPUT

5p 41.

ANTENNA
TERMINALS

C NO"

Connect 3 volt bias battery to both I.F. and R.F. sore INCIP GENERATOR

AGC. circuits, positive terminal to chassis, nega- o.rx 000 COIN
OUTPUT CONNECT

tive terminal to junction of R-16, C-19, C-18. DIRECTLY TO ANT.

Add a jumper wire from this junction to junction
TERIIIIALS

of R-8, R-14, C-7 so that the bias battery is also Figure 4. Generator Connections
applied to I.F. AGC. R.F. Channel Alignment.

for Television

SWEEP & MARKER
GENERATOR

MARKER GEN. OSCILLOSCOPE MISCELLANEOUS TRIMMER TYPE OF ADJUSTMENT

CONNECTIONS
FREQ.
RANGE

FREQ.
CONNECT IONS INSTRUCT IONS OR SLUG AND OUTPUT INDICATION

Connect as
shown in Fig. 4
and adjust
sweep controls

Channel
#12

209.75 MC.
Sound Carrier

205.25 MC.

Vert. input of
scope through
10K resistor to
test point on

Set Channel Selector to #12

NOTE

Keep output of R.F. Marker

C-2
R.F. Amp

Input
Trimmer

Adjust Trimmers C-2, C-5 and C-6
to obtain response shown in Fig. 5

IMPORTANT: When adjusting
trimmers C-2, C-5 and C-6 it will

for width so
that complete
channel re-

207 MC.
Center
Freq.

Pix Carrier tuner Fig. 8
Low side to
chassis

Generator at a level that
provides a readable marker
but does not distort the

C-1
I.F. Trap

 be noted that the band pass char -
acteristic can be broadened by
sacrificing amplitude. It is under -

sponse may be
observed as
shown in Fig. 5

curve that is being observed
on the scope.

C-5
R.F. Plate

Trimmer

sirable to overly broaden the
curve as that would result in a
loss of sensitivity.

C-6
Mixer
Grid

Trimmer

C-1 should normally be set at max -
imum capacity (screw all the way
in) unless interference is encoun-
tered. See note below.

#13
213 MC.

*215.75 MC.
**211.25 MC.

Set Channel Selector to #13
(See Note Above)

The r -f bond pass characteristic of the other
television channels should now be checked

#11
201 MC.

*203.75 MC.
199.25 MC.

Set Channel Selector to #11
(See Note Above)

without disturbing the settings of trimmers
C-2, C-5 and C-6. Adjust the r -f sweep gen-

marker for operation on

010
195 MC.

*197.75 MC.
**193.25 MC.

Set Channel Selector to #10
(See Note Above)

erator and generator
the other television channels, observing posi-
tion of both the sound carrier and picture car -

#9
189 MC.

*191.75 MC.
"187.25 MC.

Set Channel Selector to #9
Note

tier markers.
`----1

(See Above)

#8#8
183 MC.

*185.75 MC.
**181.25 MC.

Set Channel Selector to
(See Note Above)

Same
as

#7
177 MC.

*179.75 MC.
175.25 MC.

Same
as

Above

Set Channel Selector to #7
(See Note Above)

..1"
Above

#6 ' 87.75 MC. Set Channel Selector to #6 1
85 MC. ` 83.25 MC. (See Note Above)

"'"
#5

79 MC.
 81.75 MC.

0 77.25 MC.
Set Channel Selector to #5

(See Note Above)

.1:T..."-"'

Figure 5 -- TUNER RESPONSE CURVE

#4
69 MC.

 71.75 MC.
' 67.25 MC.

Set Channel Selector to #4
(See Note Above)

SHOWING BAND-PASS LIMITS.
The response for all channels should meet with

#3

63 MC.
* 65.75 MC.

** 61.25 MC.
Set Channel Selector to #3

(See Note Above)

the requirements of Fig. 5. To do so it may be
necessary to compromise by slightly changing
the initial channel #12 adjustments of C-2,

#2
57 MC.

 59.75 MC.
* 55.25 MC.

Set Channel Selector to #2
(See Note Above)

C-5 and C-6 while switched to channel which
does not conform.

**Picture Carrier Marker
NOTE: C-1 IS AN I.F. TRAP AND CAN BE ADJUSTED IN THE FIELD TO REDUCE ANY INTERFERENCE WHICH

SO *Sound Carrier Marker
MAY AFFECT CHANNEL 02 FROM A NEARBY TRANSMITTER OPERATING IN THE 40 MC. BAND.



MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION
I.F.

*KEEP

ALIGNMENT Emerson Chassis 120163B, etc., continued.
1) Tune receiver to unused Channel 10 or 12.
2) Connect 3 volt bias battery with negative terminal to I.F. AGC. (Junction R-8, C-7, R-14) positiveterminal to chassis.

3) Connect D.C. V.T.V.M. to Pin 7 V -11A sync. separator (video take off point) see Fig. 7.
4) Connect terminated marker generator to floating shield of conver.er tube V-22 6J6. (Shield raised

slightly so that it does not make contact with chassis). Use unmoduloted marker. See Fig. 7.

MARKER
GENERATOR ADJUST PROCEDURE
45.75 MC.

Unmoduloted 1 -4 Peak for maximum response. Adjust output of signal generator so that maximum re -
sponse does not produce more than -2V. D.C. on V.T.V.M.

43.2 MC.
Unmodulated 1-3 "

45.3 MC.
Unmodulated 1-2 .,

42.0 MC.
Unmodulated

L-3
T-1 It

41.25 MC.
Unmodulated L-2 Adjust trap for minimum response. Increase output from signal generator so that a

true minimum position can be found.

5) Connect vertical input of an oscilloscope instead of V.T.V.M. to Pin 7 of V -11A with vertical scopegain set at, or near, maximum. (Horizontal scope sweep set at 400 cycles).

MARKER
GENERATOR ADJUST PROCEDURE
47.25 MC.

400 Cycles
Amp. Mod.

L-1 With signal generator set at maximum output, adjust L-1 for minimum vertical re -
sponse on scope.

6) Now that all the I.F. coils and transformers have been set, the overall response can be observed andadjusted if necessary.

SIGNAL GENERATOR INPUT
MEASURINGADJUST
INSTRUMENT PROCEDURECONNECTION

FREQUENCY

SWEEP MARKER

Connect terminated
sweep and marker
as shown in Fig. 7.

Center
frequency
44 MC.
10 MC.
Sweep

45.75 MC. Scope
connected
to Pin 7

V -11A
1

1-2 If 45.75 MC. doesn't lie from 60 to
70% down adjust T-2 (see fig. 6 ) for
tolerances. *

Providing overall
tilt is not as specified,
TRAPS L-1 and L-2
ING OVERALL I.F.

OUTPUT SIGNAL
TUBE OVERLOAD MIGHT

4 IN

curve

MUST
RESPONSE

GENERATOR
RESULT

f--

is within tolerances
repeat entire alignment

BE ADJUSTED
CURVE.

AS LOW
AND THE RESPONSE

PERMISIBLE

'' 20% EITHER

as shown below, no further adjustments ore needed. If bond width or
procedure. If still out then a slight retouching is permissible.

AS INDICATED ABOVE. DO NOT RE -ADJUST WHILE OBSERV-

AS POSSIBLE WHEN OBSERVING THE OVERALL I.F. SHAPE SINCE
WILL APPEAR INCORRECTLY FLAT AND WIDE.

TILT
WAY

NOTE: It may be impossible to
observe the 47.25 MC. marker
with the average service equip-
ment due to the high attenuation
of trap L-1 (adjacent sound).

ADJACENT
SOUND

.....
' 60%

4 MC -1.1

RESPONSE

TO 70%

45.75 MC

4725 MC.

20 %MAx

41.25 MC

.-

35 TO

I.F.

iii--

Figure 6. OVERALL CURVE 51
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Alignment for Emerson Chassis 120163B, etc., continued.

w+114P
FLOATING
SHIELD

ro
GENEw.CONNECT

PLACE ON yr vfrf
WHEN NEEDED

TO MARKER

SWEEP

Figure 7. CONNECTIONS FOR I.F. ALIGNMENT.

All instrument leads should be dressed as directed and as short as possible to prevent
interaction between input and output leads. Failure to do this may result in an un-
stable response indication.

NOTE: It is important that the output cable of the sweep and marker generator be properly
terminated in their characteristic impedance which is usually from 50 to 75 ohms.
If this termination has not been built into the end of the cable by the instrument
manufacturer, then a resistor of the proper value (characteristic impedance) should
be connected across the output of each generator cable as shown above.

52

Il

A2 -A13
ACCESSIBLE
THRU HOLF
IN TUNFR
CHASSIS

FRONT OF CHASSIS
C-3

FINE TUNING

TEST POINT

T-1
42.0 MC.

T-2
45.3 MC.
BOTTOM

L-3 42.0 MC. BOTTOM

L-2 41.25 MC. BOTTOM
SOUND CARRIER TRAP

L -I 47.25 MC. BOTTOM
ADJACENT SOUND TRAP

1-3
43.2 MC
BOTTOM /

C -I I.F. TRAP T-4
ADJUSTMENT TUNED 45175 MC.
IN FIELD TO REDUCE BOTTOM
INTERFERENCE ON
CHANNEL 2 DUE TO
NEARBY TRANSMITTERS
BROADCASTING IN THE
I.F. RANGE. IF NO INTER-
FERENCE IS PRESENT
TURN SCREW ALL THE WAY IN.

T-5
4.5 MC.

TOP OR
BOTTOM

T- 6
4.5 MC.

TOP AND
BOTTOM

O

1-7
4.5 MC.
TOP AND
BOTTOM

SECONDARY ON TOP
FOR PT. NO. 708018

Figure 8 - LOCATION OF ALIGNMENT POINTS (TOP VIEW)
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Alignment for Emerson Chassis 120163B, etc., continued.

R.F. OSCILLATOR ALIGNMENT

1. Connect marker and sweep generator as shown in Figure 4, low side to chassis.

2. Connect scope to Pin #7 V -11A (12AU7).

3. Connect 3 volt bias battery as described under R.F. Alignment.

4. Before undertaking oscillator alignment be sure I .F . circuits are correctly aligned for band pass characteristic and trap
settings.

5. During oscillator alignment, it is necessary to set the fine tuning control so that the tooth on the fine turning cam points
downward.

MARKER
SIGNAL

GENERATOR
FREQUENCY

SWEEP
GENERATOR
FREQUENCY

MISCELLANEOUS
INSTRUCTIONS

TRIMMER
OR

SLUG

TYPE OF ADJUSTMENT
AND OUTPUT INDICATION

*209.75 MC.
** 205.25 MC.

Channel
#12
Center

Frequency
207 MC.
10 MC.

Sweep

Be sure that fine tuning control has
been properly positioned (tooth on the
cam pointing down)

NOTE

During this step and thru-out all suc-
ceeding steps it is necessary to:

1. Keep output of sweep generator at a
level that does not allow the reading
on a VTVM to exceed minus 1 volt
when connected across video detector
load at minimum sweep width.

2. Keep output of standard signal gen-
erator at a level that provides a
readable marker but does not distort
the curve that is being observed on
the scope.

Adjust
Slug
A-12

NOTE: Before making the following adjustment,
advance the vertical gain control on the scope in
order to magnify the sound trap portion of the re -
sponse curve.

Then, use a non-metallic screwdriver to adjust
channel #12 oscillator slug (accessible thru hole
on front of r -f tuner unit and shift response curve
so that sound carrier marker is located at the
position indicated below.

Now reduce gain control setting of scope to re -
store pattern to normal amplitude and observe
position of picture carrier marker. This marker
should appear on the high frequency side of the
characteristic curve. The amplitude of the pic-
ture carrier should be between 60 and 70% down
from peak response.

*215.75 MC.
**211.25 MC.

'203.75 MC.
**199.25 MC.
*197.75 MC.

**193.25 MC.

*191.75 MC.
**187.25 MC.
*185.75 MC.

**181.25 MC.

*179.75 MC.
**175.25 MC.

* 87.75 MC.
** 83.25 MC.
* 81.75 MC.

** 77.25 MC.
* 71.75 MC.

** 67.25 MC.
* 65.75 MC.

 61.25 MC.
* 59.75 MC.

* 55.25 MC.

Channel #13
213 MC.

Channel #11
201 MC.

Channel #10
195 MC 

Channel #9
189 MC.

Channel #8
183 MC.

Channel #7
177 MC.

Channel #6
85 MC.

Channel #5
79 MC.

Channel #4
69 MC.

Channel #3
63 MC.

Channel #2
57 MC.

Set Channel Selector to #13
(See note above)

Set Channel Selector to #11
(See note above)

Set Channel Selector to #10
(See note above)

Set Channel Selector to #9
(See note above)

Set Channel Selector to #8
(See note above)

Set Channel Selector to #7
(See note above)

Set Channel Selector to #6
(See note above)

Set Channel Selector to #5
(See note above)

Set Channel Selector to #4
(See note above)

Set Channel Selector to #3
(See note above)

Set Channel Selector to #2
(See note above)

Adjust the r -f sweep generator and marker generator for op -
eration on other television channels; set marker generator to
sound carrier frequency. After setting Channel Selector to cor-
responding channel, adjust oscillator slug thru hole on front of
r -f tuner unit. (A-2 to A-13)

This permits response curve to be shifted so that sound carrier
marker will appear at the position indicated below.

-4----
60 TO

7 0 %

PIX I.F._+_
45.75 MC.

SOUND I. F.

41.25 MC.

TYPICAL OVERALL RESPONSE CURVE

NOTE: Make sure that cam on fine tuning control shaft re-
mains properly positioned during this step (tooth on the cam
pointing downward).

NOTE: If an unsatisfactory overall response is obtained for a particular channel, observe R -F amp. and Mixer
response curve for that channel (as described in R -F Amp. and Mixer Alignment Table). If characteristic
does not conform reasonably well within the typical curve shown in Figure 5, then do the following things:

1. Check method of connecting scope, voltmeter and generatcr leads to eliminate possible distortion of
observed response, or:

2. Attempt to obtain a better compromise for R.F. response on all channels by realigning R -F Amp. and
Mixer circuits, or:

3. Try replacing Antenna, R -F and Oscillator coils for the particular channel.

*Sound Carrier Marker
**Picture Carrier Marker

53



MOST-OFTEN-NEEDED 1953 TELEVISION SERVICING INFORMATION

Sound Alignment, Emerson Chassis 120163B, etc. , continued.

1. Set receiver to channel #3.

2. Keep output of signal generator as low as possible so that a sharp maximum meter reading will be ob-
tained with slight adjustment of the sound transformers.

STEP
SIGNAL GENERATOR INPUT MEASURING

CONNECTION FREQUENCY
INSTRUMENT

ADJUST PROCEDURE

1 Marker gen. through
.01 mfd. to Pin 7 of
V-4, Low side to
chassis.

Marker -4.5 MC. Connect V.T.V.M.
through 10K resistor
to junction of C-29,
R-33, R-34, Low
side to chassis.

T-5
(top)

or
bottom

Peak for maximum response
Adjust generator input to
produce one volt

2 0 Marker -4.5 MC. T-6
(Top
and

bottom)

0

3 Connect sweep gen-
erator in parallel
with marker gen.
(Marker gen. lightly
coupled)

Sweep -4.5 MC.
(450 Kc. sweep)
Marker -4.5 MC.

Replace V.T.V.M.
with scope con-
nected through 10K
resistor to junction
of R-48 and C-72.
Low side to chassis,

T-7
(second-

ary
Top

#708018)

Position 4.5
MC. marker
at center of
S -curve by
adjusting
secondary.

4.5 MC.

4 0 II II T-7

(Primary)

Peak primary
for maximum
amplitude and
linearity. Re-
peat step 3.

Alignment of Miracle Picture Lock
This can be done without removing
chassis from cabinet. Short phasing

V-23
ITLP4

TELEVISION
(GLASS-RECT.;

SOUND
DISC

V.111
TAM ALS

VITR

coil, see note in Figure 10. Turn
hor. hold control clockwise when
viewed from front. Start with hor.

4110 .16
OSC Oa

CONVERTER0 6807
2ND VIO I F 3RO. VID

et 4ct.; A
I ST VID ' ....

.. -

1

I

V.7
SV-9 U010

AU6
AVG

''. 1ST.
I v.6 SOUN I r

6AU6D
V -I0IF VIDBIT 6.6

6AL54; 42 V16 AUDIO OUTPUT

GT

'I

fre. slug all the way out, rotate in
until picture just locks into sync.
Adjust hor. size if necessary. If
picture falls out of sync. , repeat
previous step. Remove short from

IF. _ SY t.ul . TUVE R I,

L V RECT L V RECT

0 NORIZ4D DAMPER
5 UG . 4

DEFLECTION
YOKE

I2AU7 11)?

HORIZ SYNC. AMP X?,
VENT SYNC. SEP 6.T.

phasing coil. Starting with phasing
coil slug all the way out rotate in -

until picture locks into sync.wards
Rotate tuner turret

6W4 GT
CENTERING

UNIT V-17

off channel and

POWER

VERT 6SN7
0SC GT.

back on same channel. If out of sync.

TRANSFORMER 10 TRAP HOR1ZOSC
rotate phase coil inwards until pic-

' G iX2A
H V NEC.

G

HOR1Z.

-13 V 0
65147 VERT. 6W6 ture locks again. Check all other

\OUTPUT GT
OUTPUT OT channels in same manner. Picture

JP 3

0_3 Fl TERMINAL STRIP TO PERMIT should stay in sync. , if not rotate
SHORTING OUT HORIZ. PHASE
COIL SO THAT HORIZ. CIRCUIT CAN phase coil inwards until picture on

ANTENNA
CONNECTION <

Figure 10 - TUBE

54

BE ALIGNED WITHOUT REMOVING
CHASSIS FROM CABINET. on each channel stays in sync.

LOCATIONS DIAGRAM
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Gamble -Skogmo *** Coronado Models 25TV2-43-9045C Table & 25TV2-43-9060B Console

Models 25TV2-43-9045B
and 25TV2-43-9060A
differ by having

V-8 6BL7
R-48 1500
R-57 1 meg.
R-59 15,000

I Rf umr I

Model 25TV2-43-9045A
is like -9045B, but
does not have AGC.

6.3v AC

ISO V

.2.50 V

V -I
6CB6

/ST P/X I -F

8.2K 47

R-2%
C -I.

1000

717

6 3VAC

V -I L I
6CB6

C 16
1000r.

T C1O2oroA

T- I
/ST PlY
/-F COIL

13 1

13_

V-2
6CB6

2ND PI)! I -F

T-2
2 ND Pa
I -F COIL

(26 8-4 5

1000
22 K 47 1000

V-3
6CB6

3 RD P/X I -F

L-4
36.10 H

6 R-7 C-5R-8 C-4
I K 22K 180

IG0 0 I1000

R-27
K

I_
C-23

V-2
6CB6

C-17

M1000

L-2

3 RD P/X
I -F COIL

C-6
47

R-9
1.5 K

V-3
6CB6

= 1000

L-3

1083

C 7

'7-4A LB
6AL5

C-19
1000=

=0.22

C-20 ..0-211:1 R-29=0 22 = 1000 150
C-2
1000= 150

R-30 R -3I

2.7 MEG

/90 V

t R-28
100 K

- oz
*8-32

330 K

R-35 R-36
4710 1011 V-7

68E6
0-25.. SYNC. SEPAPATOP

01

WAveFORAI
NI

R -37R-37
C-2

5

6
381

270K. 1000 ME G j:

I R 39
7 5 MEG
SYNC.
STABILITY

C 27
047 I

1440
68K

ALL RESISTANCE VALUES
IN OHMS

ALL CAPACITANCE VALUES
LESS THAN 1.0 IN ME. AND
ABOVE I.0 IN IAMP, UNLESS
OTHERWISE NOTED.

COIL RESISTANCE VALUES
LESS THAN 1.0 OHM ARE
NOT SHOWN.

0I50

114
820 h

C-28
1000

V-5 B
12AT7

PHASE SPLIT TER

R-78 R-80
100K 100K

6

R 460 R-460 R-460
220 8216 8.26 zI

42
2211

R-43
3313

R-44
7.2

-..
C-29 C-3041-
1000 20 MF -

R-45
K

250 V

V-15
6AL5

PHASE DE T

9 0-

R-79 R -8I
4 7 MEG

No. 12-6AU6 A.G.C.
450V P -P 15,750 C.P.S.

470K
C-61

C-60
. 0 I

C-62

.00471 270

R-82
27 K

R-83
6 8 K

R-84
6.8 K

It, 0-318 C 310
005 T 005.

L -I4
NOR/Z.
FREQ.

C-32
4700

A C THRESHOLD
CONTROL

R-33 470K

MEG

6SN7-GTA
i 2.5 MEG

R-34WAVEFORM 4711

V -B

VERT. OSC. d VERT OUTPUT

0-34

7100

C-33
00471

5 L-12
VERT DEFLECTION COIL4

H

R-47 C-36

47011 0 I
R-48
820

IMF

T-4
VERT
OSC.

R-49
417
VERT C-37
LIN. .047

R-50
1.5 MEG.

8-51
MEG

VERT-,
HOLD

.t 0.300,
10-65.1.

4700

R 87
56

V-/6
6SN7-GTA

NOR/Z. OSC.

R-55
1.2 MEG.

R-53
2 2 MEG.

R-88
220 8

C-66
01

IC -64
.047

R-85 R-86
33V 2 2K

0-63
0.22

R-52 R 54
18011 2 5MEG

HEIGHT
CONTROL

F1 3

3

R 57
2.2 MEG.

R-56
10 tt

38
.01

T-5
VERT.

OUTPUT
TRANS. =

C-40-
1000

V -V
6AU6
A. S. C.

R-59 ILC-70
6.810-r 30 MF

05300

0
0-0s

4

1C-41

+1044F

7 5
.-1

0
4-1
O
U)
a)

"c)o8 cp
-o3 ;..4

lo 5

it ilko

0
a.
U)
a)

;.4

O
0

_o o
iz

13
tv

0
(-)

R-89
150 K HOR/Z. DRIVE

WAVEFORM. /6

C 67 ±300

..

C-681 C. 691
430-- 3301 220

WAVEFORM
715

R-91(
150 K

R-92
5.6 K

R-94
50 K
HOR/2.
HOLD

R-93
470K

WAVEFORM
.17

R-90
47 K

/N SOME RECEIVERS 0.90 /5 AS
SHOWN WITH 001 TED LINES.

VI7
6BQ6-GT

HOR/Z. OUTPUT

C -7I 0R-95 C-72
5 MF. 100 .047

R-96 C-73
126 1000

300

LAIPILIPAI
No. 16-6SN7 Hor. Osc. Plate

135V P -P 15,750 C.P.S.

No. 17-6BQ6 Grid
120V P -P 15,750 C.P.S. 55
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Gamble-Skogmo *** Coronado Models 25TV2-43-9045C Table & 25TV2-43-9060B Console

1 0-

10

tu)

0 3
A- orl S 0
b0

C.)

;.t

0
4-4
0
CO

70--1
.4

a)

V -I A
6AL5

PIX DET.

a)

534.o

Bo
0. '3°
CO

too -

0
0
0 110

Fw

12.o

1R710i
22 K

v -to
6AU6

1ST AUDIO -F

V -SA
12AT7

1ST VIDEO
AMP.

r -
L-9

OOM41

V -II
6AU6

1ND AUDIO /-F

V-4
6AH6

FIBEO OUTPUT
WAVEFORM -1

C -II
_.047

r L-10
I ,eome N.

L__ _R-15 1

22 K_1

R -I3 N R-14
I MEG 100

022
CONTRAST I 5K 12

"5° v CONT.

AN'W
R-21
2 2 It

T-7
7 SOUND RAT/0

---1 H 7. -DE
T. TRANS.

-igi'-7 - -L --ii ' - I- -
.C-1 1 ... T-641

C-42 il R63 1"`1 -7 ISOUNDH100 !.___,
1 /-F 1 1711tI_

L. I 1_-"L__ -- ' 'TRANS
C-47- L-13 -

SOUND 1-45 1-46 5000

TAKE -OFF
COIL R-61

1K

1000 100
56K .__,AAm,__.1 01.K65 I:5-40900
R-62

7 ...
0-64
100 K

R-631
33K

013 047

R-24
100K

V-12
6AL5

RAT/0 DET.

L-41R 16
7K

8-1.8
100 K R -I9

I MEG.
WAVEFOR.U.2

.300 I,

C-15
01

',soy
R-25

500K
BRIGHTNESS
CONTROL

V-13
6AV6

1 ST AUDIO AMP.

TONE
CONTROL

C52 R-72
047 I MEG

6.66 R-69 C5`41
270 681( R-70 0047,-

IC -53470
68 K

V -A B
6AL5

--- D.C. RESTORER

V -El
2IMP4

V-/4
6AQ5

AUDIO OUTPUT

-C-57- -1
01

F1.750 1I-15 I 1
4706 470K

L 2 J

C-54 _.. R-71
C;_6

R . 3
0047 _I_ I MEG IC MEGr -e -

VOLUME
CONTROL

T-8
AUDIO OUTPUT

TRANS.

R 77
I 1(

*250

00-

T-9
NOR/Z. OUTPUT
H. V TRANS.

I

-
V -18

6W4-GT
DAMPER

L- I6 #.3007

NOR/I. LIN
CONTROL

SIBNo. 2-12AT7 Plate No. 2-6AH6 Grid
35V P -P 60 C.P.S. 8V P -P 60 C.P.S.

-99
I MEG

V -I9
1B3-GT 130,1 250V .300

H. V REC7.

Rlet RV

R -I03
330

V-20
5U4 -G
L. V. RECT.

L-18 F,
502. Fus

FILTER

T
101 CHOKE

047 60500

10 K

30 MF 80
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MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION

GENERAL

MODELS 20T2, 20

2114, AND 2115

ELECTRIC

C105, 20C106, 21C200,

TELEVISION RECEIVERS.

The service material on models listed above is printed on the
next fourteen pages. Separate circuit diagrams are shown for
the group of 20T2, 20C105, 20C106, 21C200, and for the group
of 21T4, 21T5, since there are minor differences in the circuits
used. Other information is applicable to all models except where
this fact is noted to differ.

REPLACEMENT OF PICTURE TUBE:

1. Remove chassis as outlined above.
2. Place cabinet on its front, being sure not to scratch it.
3. Remove the two mounting bracket screws fastening the

bracket to the cabinet, see Fig. 4.
4. Loosen the two tube mounting draw nuts and remove them

from their catch brackets.
5. Remove ion trap.
6. Slide out complete yoke assembly with attached PM focus

unit. Remove the four nuts and pressure plates which fasten the
picture tube support bracket to the cabinet.

7. Lift picture tube out of the cabinet and remove dust seal,
tube strap and the four brackets by loosening the tube -strap
screw.

8. Place picture -tube strap around rim of new picture tube,
inserting the picture -tube support brackets between tube rim and
strap as shown in Fig. 4.

9. Place the dust seal onto the eight hooks located around the
tube mask inside the cabinet.

10. Place picture tube into cabinet repositioning the tube
brackets to fit over stud screws in corners of cabinet and move
picture tube to center tube in mask as viewed from front of the
cabinet.

11. Unhook the dust seal and place it around the edge of the
picture -tube face so that it contacts both tube and tube mask.

12. Tighten tube strap mounting screw and the four bracket
nuts.

13. Install yoke and PM focus unit assembly and fasten tube
mounting bracket to cabinet.

14. Install ion trap.
15. Connect picture tube socket to base of tube, high -voltage

lead to picture -tube anode lead, two yoke plugs and two loud-
speaker leads.

16. Install knobs and chassis mounting screws.

WOBBLE PLATE ADJ. ARM
LOOSENBLOCK SCREWS AND
MOVE LEVER OR*. OR
SIDEWAYS TO CENDTER PICT-
URE AVOIDING NECK SHADOW

ORE ADJUSTMENT

MOVE UP OR DOWN
TO CENTER YOKE

MOUNTING PPM NUT

[TURN TO PRESS PICT. I
TORE AGAINST MASK j

R01 El POOR
PLUGS FOR

OK CABLE

TILT LEVER

filiVALNAWMER
T GUARE TORE

THIS (HSI

TO St

ROSE CLAMP SCREW
LOOSEN BEFORE
MOVING PICTURE
TILT LEVER

Early Production

YOKE MOUNTING SCREW
LOOSEN SCREW AND MOVE
PLATE
CENTER EUPT&RE DO ASSEMBLYWTO

FOCUS MIT CENTERING ADJ.
[MOVE UP OR DOWN -T01

CENTER FOCUS UNIT j

FOCUS UNIT ADJ. SCREW
MOVE FORWARD OR BAOR
WARD SO THAT DISTANCE
BETWEEN FOCUS rIT
AND YOKE PS SIN

FOCUS CONTROL

ADJUSTABLE FROM
BACK OF RECEIVER

10N TRAP

ROTATE. MOVE FORWARD

M\DX1rANIKVITHPAS

Fig. 3. Picture Tube Adjustments

REMOVAL OF CHASSIS FROM CABINET:

1. Remove knobs and cabinet back.
2. Disconnect speaker leads, picture anode lead, yoke con-

nection and picture tube socket.
3. Remove chassis mounting screws.

NOISE CANCELLER CIRCUIT
The noise canceller circuit improves the sync stability in the
presence of severe noise. The noise is prevented from entering
the sweep circuit where it would prematurely trigger the sweep
circuits with consequent loss of synchronization.

The negative going sync is fed into the grid of the sync ampli-
fier V11A, 2 6SL7. Figure 6 shows a noise burst superimposed
on the sync pulses. The pulses are amplified and appear as
positive going pulses across the plate resistor R352. At the same
time a composite sync with noise burst is fed over C315 into the
cathode of the noise canceller V12A, 6AQ7. This tube is con-
trolled by two bias controls. An automatic bias is provided by
the AGC fed to the grid, and a manual bias is provided by the
Picture Stabilizer control, R341 connected to the cathode. The
noise canceller tube is biased so that it starts to conduct only
when noise signals higher than the sync level occur. This tube is
shunted across the sync amplifier tube VI1A, so that at the
moment the noise canceller conducts, it virtually short circuits
the sync amplifier output preventing any noise from passing
along to the clipper. The negative noise burst from the noise
canceller tube will not only cancel out the initial noise burst, but
will "bite" even down into the video information, so that no
sync pulse is left. When a noise burst whose time duration ex-
ceeds that of several horizontal lines occurs, several sync pulses
may be wiped out and no sync information at all is passed to the
clipper. During this time interval synchronization will not be
lost because of the inherent inertia or "fly -wheel" effect of the
sweep generators. The AGC does not suffice to bias off the noise
canceller tube over a wide range of input signals. Therefore the
Picture Stabilizer control, R341, provides a manual bias adjust.
ment to permit a wide range of noise cancellation for changing
levels of input signal.

YOKE ADJUSTMENT

IrrI6U4TE:"417"
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WOMBLE PLATE ADIARII YOKE MOUNTING *GREW
LOOSEN SCREWOR
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LiOUNEGIFSZOW
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U mip YOKE TON
BE T Snli

PP MOP

[mug,
TILT LEVER

LOOSEN YOKE CLAMP
SCREW AND TURN LEVER
To SQUARE P1CTuRE 3::9;L°:447E:I'?esfL7'"1

late Production

FOCUS UNIT ADJ. SCREWS
LOOSEN NUTS  CENTER wort.
ADJUST NUTS AND MOVE LMT
FORwARD OR IIACKRARD SO
THAT DISTANCE BETWEEN
TOGAS UNIT AND TONE IS Ste

1:2=41.7*
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ANDIMUKI INNIKTRESS

7
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General Electric Models 20T2, 20C105, 20C106, 21C200, 21T4, 21T5, continued.
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Fig. 6. Noise Canceller Circus
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YOKE ADJUSTMENT
MOVE UP OR DOWN TO
CENTER YOKE

KNURLED NUT
TURN TO PRESS YOKE
ASSEM. AGAINST PICT. TUBE

-(*A0
ION TRAP
ROTATE, HOVE FORWARD
AND BACKWARD FOR
MAX. BRIGHTNESS WITH.
OUT NECK SHADOW

PICTURE TILT LEVER r401
LOOSEN YOKE CLAMP J401
SCREW AND TURN
LEVER TO SQUARE
PICTURE P402

*J402

WIDTH CONTROL L353
ADJUST SO THAT RASTER
EDGES ARE NOT VISIBLE "43.

HORIZONTAL LINEARITY L352410
ADJUST PICTURE FOR
CORRECT NOR. PRO'
PORTION ADJUST
SIMULTANEOUSLY L353

t

VI
1ST

VE
COMPUTER
ORISLUTOR

PONT

WM.

MATT 
men. wet
.WM,

Fig. S. R -F Tuner
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General Electric Models 20T2, 20C105, 20C106, 21C200, 21T4, 21T5, continued.
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Fig. 5. Block Diagram, Models 21T4 and 21T5
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RECEIVER ALIGNMENT
Make sure to read all notes before aligning your receiver. The

alignment procedure described follows the sweep method.

When using the G -E sweep equipment, the G -E ST -8A
balanced adapter should be used to obtain a balanced 300 -ohm
output for R -F tuner alignment. The balanced adapter should be
connected to the R -F tuner unit through approximately 3 feet
of 300 -ohms transmission line and a resistor pad, as shown in
Figure 16-A located at the R -F tuner input connections. Connec-
tions to the sweep generator are shown in Figure 13. When using
other test equipment of the unbalanced output type for align-
ment of the R -F tuner unit, a pad as shown in Figure 16-B should
be used instead. For purposes of Receiver I -F system alignment,
a balanced sweep output is not required. However, the sweep
output cable should be properly terminated. In the case of G -E
sweep equipment, an unbalanced cable with its terminating
attenuator is provided and connected to the sweep generator as

LIMITER RATIO
A MPLI -9- DET

VI9

1ST
AUDIO

V20

AUDIO
OUTPUT

V2I
SPEAKER

shown in Figure 14. In cases where other sweep equipment is used
for I -F alignment the output cable and an associated terminating
resistor (50-70 ohms) should be used.

Use an accurately calibrated marker generator (G -E ST5A or
equivalent) to supply picture and sound carrier markers. If
other equipment such as a conventional signal generator is used
to supply these markers, its output should be loosely coupled to
the sweep generator output terminals and the marker output
amplitude must be kept as low as possible to prevent distortion
of the sweep waveform.

Consult the accompanying alignment charts for proper connec-
tion of the sweep equipment to the required points in the receiver
for proper alignment.

It is often advisable to perform the alignment with the picture
tube removed. The filament circuit can be completed by using a
type 6SN7 tube with all pins clipped off except pins No. 7 and
No. 8 which must be plugged with No. 1 and No. 12 of the picture
tube socket.

TEST EQUIPMENT
The following test equipment is necessary in order to effect

alignment of the tuned circuits of the receiver:

1. R -F SWEEP GENERATOR

(G -E Type ST -4A or Equivdeet)

a. Frequency requirements:
4.5 MC with 500 KC and 2 MC sweep width.
40-50 MC with approximately 10 MC sweep width.
50-90 MC, 170-220 MC with 15 MC sweep width.

b. Constant output in the sweep range.
c. Minimum output 0.1 volt.

2. MARKER GENERATOR

(G -E Type ST -SA or Equivalent)

The marker generator must have good frequency stability,
accurate calibration and must cover the following frequencies:

a. 41.25 MC for video IF
42.50 MC for video IF
44.20 MC for video IF
44.50 MC for video IF
45.00 MC for video IF
45.75 MC for video IF
47.25 MC for video IF

SWEEP OUTPUT
TO MARKER

.-3000
LINE

RESPONSE
FROM RECEIVER

Fig. 13. R -F Alignment Equipment C

OUTPUT TO VERT.
OF SCOPE

NOR. SWEEP VOLTAGE
TO SCOPE
UNSHIELDED PAIR

Lions

b. 4.5 MC for sound IF and trap alignment.
c. Picture and sound carrier frequencies for Channel No. 2

through No. 13.

3. BALANCED OUTPUT ADAPTER

(G -E ST 8A or Evuivalent)

See R -F Alignment, note I.

4. OSCILLOSCOPE

The oscilloscope should have good sensitivity and preferably
a 5 -inch screen with a good wide -band frequency response on
the vertical deflection circuits. Although the high frequency
response is not necessary for alignment, it is imperative when
making waveform measurements.

S. VACUUM TUBE VOLTMETER

A vacuum tube voltmeter (VTVM) is necessary to measure
the bias of 3 volts required for video and RF alignment.

6. DETECTOR NETWORK

A crystal detector network as shown in Figure 25 is necessary
when aligning the 4.5 me trap, L260.

ST -5A
MARKER
GEN.

OUTPUT TO VERT.
OF SCOPE

RESPONSE
FROM RECEIVER

AT TENUATOR

NOR. SWEEP VOLTAGE
TO SCOPE
UNSHIELDED PAIR

Fig. 14. I -F Alignment Equipment Connections 59
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General Electric Models 20T2, 20C105, 20C106, 21C200, 21T4, 21T5, continued.

R -F TUNER

NOTES:

1. The R -F Tuner unit may be aligned without removing it
from the main chassis. Disconnect the 300 -ohm transmission line
from the antenna terminals of the R -F tuner and connect the
sweep generator as described in the General paragraph.

2. Connect a bias battery to the junction of C284 and R288
and picture control. Connect the positive lead from the battery
to the main chassis. Adjust the picture control to give a -3 volt
bias measured from the AGC lead to chassis.

For purpose of R -F Alignment, the B+ voltage to the oscilla-
tor tube V3A must be removed. Referring to the Figures 28 and
35, note that the oscillator B+ wire is connected to the third lug
from the right on the terminal board.

3. The inductance of the coils are adjusted by brass screws
with the exception of L111, L118 and L126 which are adjusted
for proper tracking by inserting a knife blade between the wind-
ings. Adjust C104, C105, C106 and C108 for maximum gain and
proper bandwidth of 4.5 mc across the top of curve on Channel
No. 13, Fig. 19-A. Coil L122, may be dressed to aid in
the tracking of the high channels. C105 controls the bandwidth
and C104, C106 and C108 bring the circuits into resonance.

4. With the channel switch on No. 6, tune L112, L114, L119
and L127 for maximum gain, optimum curve flatness and 4.5
mc bandwidth (Figure 19-B).

S. In Channel No. 5 coils L111, L118 and L126, may
have their inductance adjusted for proper tracking by inserting
a knife blade between the windings. On Channel No. 4, coils
L110, L117 and L125 may be "Knifed" to obtain good tracking.
On Channel No. 6, coils L112, L119 and L127 tune the circuit to
resonance and coil L114 controls the bandwidth.

6. With the channel switch on No. 3, adjust coils L109, L116
and L124 for maximum gain and optimum curve flatness. (Figure
19-B.)

7. Check tracking on Channel No. 2 and "Knife" coils L108,
L115 and L123, to obtain good tracking.

8. On all channels the picture and sound carrier marker
should not be less than 75% of the peak of the r.f. response

L124

CH 3 2ND R -F
PLATE

STEP II

tl

CONV.-CISC
V3

IIP

0106

CH.13 BANDWIDTH
STEP I

) 0\
112 LII6 L119

CM.6 2ND-RF
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STEP 8

60

CM. 3 2ND R -F
GRID

STEP II

CH.6 2ND R -F
GRID

STEP 8

L 12

I,S;( R F

CNA MT R -F
PLATE

STEP 8

Fig. 15. R -F Tuner (Side View)
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1111111171
Ire

1600

7E41,1211 DEAD-END

R. R,
SOD SAC 200
720 R20 10(1
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Fig. 16. Sweep Generator Termination

ALIGNMENT

curve. If two minimum values occur the curve will look like
Figure 19-C. When the sound carrier is 25% down the curve we
obtain curve of Figure 19-E; when the picture carrier is 25%
down we obtain curve of Figure 19-F. For the low channels we
may obtain a limit curve like Figure 19-D.

9. Seal trimmer screw of C105 and the slugs in the coils
L114, L112, L109, L119, L116, L127, and L124 with wax to
prevent detuning. Seal the tuning screws in trimmers C104,
C106 and C108 with glue. Reconnect all leads to the R -F tuner
for normal operation.

OVER-ALL (RF-IF) ALIGNMENT CHECK

As an over-all alignment check after the I -F has been aligned
follow the given procedure:

a. Connect R -F sweep to the antenna terminals.
b. Inject a 45 mc marker into the video I -F.
c. The fine tuning control is set to place the picture carrier at

30% and the audio carrier between 5-8% as shown in
figure 18.

In case an additional generator to provide the 45 mc marker is
not available, obtain the final I -F curve of Fig. 21E as in step 5
of the video I -F alignment and check the percentage of the dis-
tance between the 45 mc marker and the peak of the curve
(between 40 and 60%). Adjust the curve so that 100% is repre-
sented by 2" on the scope and the value of the rise is readily
determined. Then adjust the R -F curve to the same height.
Because 2" represents 100%, it is easy to determine the 30%
point for the picture carrier and the 5-8% point of the sound
carrier.

d. If the curve does not agree with the limits the following
adjustments should be made to bring the audio carrier
within limits:
I. On high channels adjust C108; caution do not move

the adjustment screw more than 3 full turns in
either direction.

II. On channel No. 4, 5 and 6 adjust L127.
III. On channel No. 2 and 3 adjust L124.

T100 1106
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R -F ALIGNMENT CHART
Sweep Generator Sweep Width 10.15 MC

Receiver
Step and Marker
No. Marker Generator

Position Frequency

1 No. 13 211.25 MC,
215.75 MC

2 No. 12 205.25 MC,
209.75 MC

3 No. 11 199.25 MC,
203.75 MC

4 No. 10 193.25 MC,
197.75 MC

5 No. 9 187.25 MC,
197.75 MC

6 No. 8 181.25 MC,
185.75 MC

7 No. 7 175.25 MC,
179.75 MC

8 No. 6 83.25 MC,
87.75 MC

9 No. 5 77.25 MC,
81.75 MC

10 No. 4 67.25 MC,
71.75 MC

11 No. 3 61.25 MC,
65.75 MC

12 No. 2 55.25 MC,
59.75 MC

Signal
Input
Point

Observe
Response
Curve at

Adjust

Antenna
terminals

at head -end
(see Note 1)

Test point

thru 10K -
resistor

and
head -end
chassis.

C104, C105, C106 and C108 for maximum gain
and proper bandwidth. See Fig. 19-A.

See
Note

1, 2, 3

No adjustment.
Check tracking and adjust L122 if necessary.

3

L112, L114, L119 and L127 for maximum gain,
optimum curve flatness and proper bandwidth.
See Fig. 19-B.

1, 2, 4

No adjustments.
Check tracking, see Note 5.

5

L109, L116 and L124 for maximum gain and op-
timum curve flatness. See Fig. 19-B.

1, 2, 6

No adjustment.
Check tracking, see Note 7. 7

BANDWIDTH
LIMIT CURVES
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Fig. 32. Wiring Diagram for Ceramic Couplate
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Fig. 19.
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-B-
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R -F Alignment Curves

eseParr

TILT
LIMIT CURVES

CHASSIS DECK -Al I CHASSIS DECK -

Fig. 33. Wiring Diagrams of Vertical Integrator 61
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6

OSCILLATOR ALIGNMENT
GENERAL-Two methods of oscillator frequency adjustment are
given below. The first method uses a transmitting station for the
adjustment while the second method uses a sweep generator to
align the oscillator coils.

A. "On Station Signal" Alignment
R -F and video I -F alignment must be correct before attempting

oscillator alignment. An operating transmitting station is needed
for each one of the coils being adjusted. Tune in the station start-
ing with the higher channels and adjust the tuning screws for all
available stations so that with the fine tuning control in the full
clockwise position, audio is just visible in the picture. Then,
check to see that best picture response on all channels takes
place approximately in the center of the oscillator tuning range.

B. Sweep Alignment
I. R -F and video I -F must be properly aligned before align-

ing the oscillator.
2. Connect a bias battery from the junction of C284 and

R288 and the picture control with the positive terminal to chassis
and adjust for -3 volt bias at pin 1 of V4.

3. Disconnect the 300 -ohm transmission line from the antenna
terminals to the R -F terminals and connect the sweep generator
to the R -F tuner terminals as described in the General paragraph
on page 13.

4. Set the fine tuning knob 180° (12; turn) from the counter-
clockwise limit of its rotation, i.e. rotate the fine tuning knob
counterclockwise to the end of its travel, then turn the fine
tuning control knob 180° (IA turn) clockwise. This setting of the
fine tuning control should be maintained for all oscillator adjust.
ments.

5. Make the indicated adjustments so that the picture carrier
marker for the channel falls at 50% on the high frequency side of
the response curve.

CON:/. 305C.

L135
CHANNEL 13

STEP 13

L134
CHANNEL 12

STEP 14

L134
CHANNEL II

STEP IS

L134
CHANNEL 10

STEP 16

L134
CHANNEL 9

STEP 17

L134
CHANNEL
STEP II

TIO1

L134
CHANNEL 7

STEP 19

L 133

CHANNEL
STEP 20

Fig. 20. Oscillator Adlustments

OSCILLATOR ALIGNMENT CHART

Sweep Generator Swoop Width 10-15 MC

CHANNEL 2
STEP 24

CHANNEL 4
STEP 22

L132
CHANNEL 5
STEP 21

Step
No.

Receiver
and

Marker
Position

Marker
Generator
Frequency

Signal
Input
Point

Observe
Response
Curve at

Adjust

13 No. 13 211.25 MC

Antenna
terminals

(see Note 2)

Junction of
L256, R265,
C268 thru
10K ohms

andchassis

L135 Channel No. 13 oscillator adjustment.

14 No. 12 205.25 MC L134 Channel No. 12 oscillator adjustment.

15 No. 11 199.25 MC L134 Channel No. 11 oscillator adjustment.

16 No. 10 193.25 MC L134 Channel No. 10 oscillator adjustment.

17 No. 9 187.25 MC L134 Channel No. 9 oscillator adjustment.

18 No. 8 181.25 MC L134 Channel No. 8 oscillator adjustment.

19 No. 7 175.25 MC L134 Channel No. 7 oscillator adjustment.

20 No. 6 83.25 MC L133 Channel No. 6 oscillator adjustment.

21 No. 5 77.25 MC L132 Channel No. 5 oscillator adjustment.

22 No. 4 67.25 MC L131 Channel No. 4 oscillator adjustment.

23 No. 3 61.25 MC L130 Channel No. 3 oscillator adjustment.

1 24 No. 2 55.25 MC L129 Channel No. 2 oscillator adjustment.

See
Note

1, 2, 3,
4, 5



MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION
General Electric Models 20T2, 20C105, 20C106, 21C200, 21T4, 21T5, continued.

VIDEO I -F
NOTES:

I. Connect a bias battery from junction C284, R288 and
R284 (picture control) to chassis. Adjust picture control to give
a -3 volt bias at the grid, pin 1, of tube V4 measured with a
VTVM; disconnect VTVM after this adjustment.

2. Set channel switch to channel #11 and turn fine tuning
control to the counterclockwise stop.

3. The noise canceller V12 should be biased off during align-
ment by rotating the Picture Stabilizer at the rear of the re-
ceiver to the counterclockwise stop.

4. The sweep generator should be properly terminated in
its characteristics impedance. Couple the signal to the point of
input through the capacitor specified and adjust signal input to
give a video response curve of 3 volt as shown in Fig. 21-A.

5. The traps L265 and L267 must be tuned before aligning
the video i-f amplifier for minimum amplitude at 47.25 mc; this
adjustment should be made with high scope gain.

6. In most cases it is only necessary to perform an over-all
alignment of the video i-f to obtain the final curve. L251 will

ALIGNMENT

adjust the marker 42.5 mc of the audio or low -frequency side
of the response curve; coil L266 will adjust the marker 45.75 mc
of the video or high -frequency side of the curve. T101 and L254
should be adjusted simultaneously to obtain maximum gain
and flatness of the curve as in Fig. 21-D. Then L266 is readjusted
to give curve Fig. 21-E; slight readjustment of the core of some
other coils in the video i-f may be necessary to obtain this curve.

7. It is necessary to detune the i-f coils by shorting as noted
in the alignment chart to prevent the coil preceding the signal
input point from influencing the response curve.

8. The marker 41.25 mc should be 7% down with 45.00 mc
marker at 100%. The 45.75 mc marker should vary between
the limits 25% and 35%, and the 42.5 mc marker should vary
between the limits 50% and 90%, while the peak of the curve
should not vary more than 40-60% below the 100% line, see
Fig. 21-E.

9. It is important that the cores of all coils, including traps,
be tuned on the outside of their respective coils.

VIDEO I -F ALIGNMENT CHART

Step

1

Marker
Generator
Frequency

47.25 MC

2

42.50 MC
44.10 MC
45.75 MC

3

41.25 MC
42.50 MC
45.00 MC
45.75 MC

4

5

41.25 MC
42.50 MC
45.00 MC
45.75 MC
47.25 MC

Sweep
Generator
Frequency

40 to
50 MC

Signal Input
Points

Between

Converter grid test point "A"
thru 100 mmf. capacitor as head -
end chassis.

V6 grid (pin 1) thru .01 mf. cap.
and chassis; short L266.

V5 grid (pin 1) thru .01 mf. cap.
and chassis, short L251 and re-
move short on L266.

V4 grid (pin 1) thru .01 mf.
capacitor & chassis; remove
short on L251.

Converter grid test point "A"
thru 100 mmf. cap. as head -end
chassis.

Observe
Response Curve

at
Adjust

See
Note
No.

Junction L256,
R292 & L268
thru 10,000
ohms resistor
and chassis

Cores of L265 and L267 for
minimum output at 47.25 MC.

1, 2,
3, 4,
5, 9

Core of L254, 3rd i-f for curve
of Fig. 21-A.

1, 2,
3, 4,
7, 9

Core of L266, 2nd i-f for curve
of Fig. 21-B.

1, 2,
3, 4,
7, 9

Core of L251, 1st i-f for curve
of Fig. 21-C.

1, 2,
3, 4,
7, 9

Core of T201, T101 and L254
for curve 21-E.

1, 2,
3, 4,
7, 8,
9

3/4
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MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION
General Electric Models 20T2, 20C105, 20C106, 21C200, 21T4, 21T5, continued.

AUDIO I -F ALIGNMENT P404Or"*"
I. Feed a 4.5 mc signal with a 500 kc sweep and adjust for

proper response curve as indicated in the chart.
2. Transformer T401 is adjusted for maximum amplitude r6'''''''vie..,. Imo' i VI3

12917 C Vs

the 4.5 mc marker V7
GT

IX2A

and symmetry of response curve about
(Figure 23-A). T451

f .' .

7402

eArr

vo..., "
VI6

25W4r
"

3. The secondary of T402 is adjusted for curve, Figure 23-B. .t ..
Cr( (01

260°'' L®
6SL7 73521

This adjustment should give as straight a slope as possible be-
tween the positive and negative peaks with the center of the 4.5 6AL5 VI7 1 .c.f.:41:

402U6 J

^04

I Imc marker falling midway between the peaks.
4. The primary of T402 is adjusted for maximum of the posi- 1;:a

C379
2 ..° AS,G

6S07 .T.,

J403 1

If
L254 - ---,Ar/

I -Live and negative peaks. necessary, readjust the secondary of
T402 so that the marker falls midway between the peaks. R.F. TU ER

VI2V2" 616)7 0464 111 .2:4 6.

5. Keep the input signal of the sweep generator low enough 25
sr1-6

6CEI6
!Mr...., 4401

so that limiting does not take place, otherwise the response curve TIOO

AAG1)

will broaden out, preventing correct adjustment. Check by in-
creasing the output generator: the response curve should increase
in amplitude.

6. As a final check (step 5), readjust the secondary of T402
for minimum buzz on all available stations.

14

Se
V2

tr361., 12SN7

''''" L267
,II,M,"' vs x

6CB6
vio

Tgl'"'"'
25GT4.6

oliALFL...
Ili

el. NT

7. An alternate method to the visual alignment is the sound
output method using an operating television station, preferably

6AK5

vs

7101
0 lir 045I USED IN 20"

when transmitting tone modulation during test pattern trans-
mission.

12/177

.
im ,..,

P MODELS
"-.----...-...

a. Tune the receiver for best detail. - -L451

b. Set the picture control to give reduced contrast or by l0
-using a resistor pad in the antenna circuit.

c. Adjust transformer T401 and primary of T402 for maxi-
mum sound output.

d. Adjust the secondary of T402 for best quality audio
reception and for minimum buzz in the output.

AUDIO I -F ALIGNMENT CHART

Fig. 22. Tube

.5:V2... V.2'....

and Trimmer Location

Step
No.

Marker
Generator
Frequency

Sweep
Generator
Frequency

Signal Input
Points

Between

Observe
Response Curve

at
Adjust

See
Note
No.

1 Pin 1 of V17
thru .01 mfd.
cap. and chassis.

Junction of R404,
C404, and secondary
of T401 thru 10K
and chassis.

Primary and secondary
amplitude and symmetry

of T401 for maximum
of curve. See Fig. 23-A.

1, 2

2

4.5 MC 4.5 MC
500 KC,

Keep signal
below limit-
ing level

Pin 1 of V18
thru .01 mf. cap.
and chassis.

Junction of R408,
C411, and R411 thru
10K resistor and
chassis.

Secondary of T402
marker and sweep at
and base line.

to place zero beat of 4.5 mc
the cross -over of the curve 1, 3,

4, 5

3

of
receiver. Primary of T402 for

tive and negative peaks
necting these peaks.

equal amplitude of the posi-
with a straight line con-

See Fig. 23-B.

4 Secondary of T402
marker at cross -over
line. See Fig. 23-B.

to place zero beat of 4.5 mc
point of curve and the base

5 Recheck alignment of Step 4 on operating station as in Note 6.

.411111111lie.
a

-,-

ini 1

a IVI
BOCIU

--4.5,,c

. Fig. 23
Audio I -F64 -eximur-

Curves



Notes:

This trap is used to remove 4.5 mc audio i-f from the video
amplifier which shows up in the picture as a cross -hatch pattern.
This trap will very rarely require adjustment. If adjustment is
necessary, proceed as follows.

MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION
General Electric Models 20T2, 20C 105, 20C 106, 21C200, 21T4, 21T5, continued.

TRAP ADJUSTMENTS

ALIGNMENT OF L106 I -F TRAP (R -F TUNER)

The trap, L106, Figure 17, is for the purpose to remove any
frequency in the i-f range which may cause interference and it
should be aligned for minimum interference.

The trap, L106, may be aligned by tuning for minimum IF
channel interference pattern on the screen.

If the interference frequency is known, L106 may also be
aligned for minimum interference as outlined below.

1. Connect 3 volts bias from the A.G.C. line to chassis.
Connect the positive of bias battery to chassis.

2. Use an accurate marker generator to furnish marker of the
same frequency as the interfering frequency.

Connect the scope to view the response curve at output of the
video detector.

Use a sweep generator with its center frequency set approxi-
mately at the interference frequency.

3. Do not tune L106 so it will attenuate Channel No. 2.
4. Use the GE-ST8A balanced adapter and a 3 -foot piece

of 300 -ohm transmission line to couple the r.f. sweep to the
antenna terminals of the receiver, to properly match the input
impedance of this receiver.

If the shape of the response curve changes when you grasp
the 300 -ohm transmission line, a resistor pad, as shown in Figure
16-A, should be inserted at the head -end antenna terminals. In
most cases as you grasp the 300 -ohm transmission line the
amplitude of the response curve will decrease, the shape will not
change.

L106 ALIGNMENT CHART

Sweep Channel
Marker Frequencies Observe Response Switch Adjust See

Frequency and Input Curve at Setting Note
Points

Interference
frequency

40 to 50 MC
to antenna
terminals

Junction. R292, L256
and L268

2 Core of L106 for minimum
amplitude of curve at marker.

1, 2,
3, 4

ADJUSTMENT OF VIDEO AMPLIFIER 4.5 MC TRAP
(L260)

I. The trap (L260, C271) is adjusted for minimum amplitude
of the 4.5 mc marker. Use a detector network as shown in Figure
25, connected from junction of L264 and C275 to chassis to
detect the signal.

2. Adjust the Vertical Hold control to remove the vertical
pulses from the response curve.

L260 ALIGNMENT CHART

Marker Sweep Signal Input Signal See
Generator Generator Points Oscilloscope Adjust Note
Frequency Frequency Between No.

4.5 MC 4.5 MC
*1 MC

Junction L256, R292,
L268 and Chassis
thru .01 mfd.

Across 100K resistor
as shown in Figure
25. See Note 1.

L260 for min. amplitude of 4.5 mc marker.
Increase scope gain, Figure 24.

1, 2,
3

TO
R364

GREEN

TO
CHASSIS

YELLOW

TO
R356

4.5 MC

Fig. 24. 4.5 MC Trap CvEtT

TO TO
R289 R274

R365 R305 8276
NOR. HOLD VERT. HOLD BRIGHTNESS

TO
R 88

TO AC
INTER-
LOCK

RB2: :4413

ORANGE

Fig. 30. Wiring Diagram for Front Apron Controls VOLUME a PICTURE
CONTROL 8 SWI-CH

500 MMF

TO
RECEIVER

TO

TO X451
SELENIUM
RECTIFIER

68K

TO

I N6 4

Fig. 25. Detector Network

J401-6
TO

C451

0453
TO Fig. 31. Wiring Diagram of Terminal

TO VERTICAL
INPUT OF SCOPE

TO R276
BRIGHTNESS
CONTROL

TERMINAL BOARD(TOP DECK OF CHASSIS) WIRING

Board on Top Deck of Chassis

TO R313

65
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MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION
General Electric Models 20T2, 20C 105, 20C 106, 21C200, 21T4, 21T5, continued.

TROUBLE SHOOTING
In most cases a trouble may be localized by observing the picture to test pattern and the presence or absence of sound.
In general, the tubes in defective circuits should be checked first since this check does not take much time and the probability

of breakdown is higher in tubes than in components. When substituting tubes in the R -F or video I -F circuits, the original tube
should be replaced in the socket if it is found in order. Always make sure that all tubes are making proper contact. In some cases
it may be necessary to clean the tube pins to eliminate intermittances.
The waveform diagram (Figure 27) may be used to locate trouble. Alignment equipment may be used to isolate defective R -F,
video I -F or audio I -F stages by checking for the response curve as given in the alignment procedure.

SYMPTOM CHECK

DEFECTS OF THE R.F. AND I.F. CIRCUITS

A. No Picture, No Sound, Raster Normal 1. The R -F Tuner circuits of tubes V1, 6AB4 and V2, 6AK5
2. That the oscillator V3B, 12AT7, is operating properly.
3. Video I.F. amplifier circuits of V4, V5 and V6, 6CB6 tubes.
4. Crystal detector, Y1, 1N64 inside 3rd I.F. can.
5. Channel switch, S100, A, B, C and D.

B. Snow in Picture 1. Capacitors C278 and C279 in antenna input circuit.
2. For defective antenna installation or transmission line.
3. Antenna orientation.

C. Lack of Picture Detail (Focus Satis-
factory)

1. For misalignment of Video I -F amplifier.
2. For misalignment of R -F amplifier.
3. For mismatch of input impedances at antenna input terminals of receiver.
4. For overloading of R -F stages.

D. Motorboating or Flutter in Picture
and Audio

1. For open by-pass capacitor C251 in AGC circuit.
2. For open filament by-pass capacitors C121 and C122.
3. For misalignment of video I -F and R -F amplifiers.

E. Wiggles in Picture Background Trail-
ing Whites on Picture, Sound Normal

1. For misalignment of R -F and I -F amplifiers.
2. For improper tuning.

F. Sound Bars in Picture (Black Horiz.
Bars)

1. For microphonic tubes: V3, 12AT7; V4, 6CB6; V7, 12AT7; V8, picture tube.
2. For misalignment of adjacent channel sound traps, L267 or L265.

DEFECTS OF THE VIDEO AMPLIFIER

A. No Picture, Sound Satisfactory, Ras-
ter Satisfactory

1. For open video chokes L261, L263 and L264.
2. For shorted capacitors C270 or C273 in video amplifier.
3. For open coupling capacitor C268 in grid circuit of V7A.
4. For open resistors R269 and R272 in plate circuits of V7, 12AT7.
5. For short from pin 2 to 11 of picture tube, V8.

B. Poor Low Freqn. Response (Trailing
Whites after Black)

1. For low value of R292, plate resistance R269 and R272 in V7, 12AT7 circuit.
2. For low capacity of the coupling capacitor C268 or C275.

C. Lack of Picture Detail (Focus Satis-
factory) (Smearing of Vert. Wedges)

1. For shorted grid chokes L269 or L262 in V7, 12AT7 circuits; shorted V7A plate choke
L261.

2. For open grid chokes L269 or L262 in V7, 12AT7 circuit.
3. For high resistance of grid re...ist. R292 in V7A circuit, or plate resistors R269 or R272

in V7, 12AT7 circuit.
D. Bright Picture with Black Lines 1. For shorted grid capacitor C275 in picture tube circuit; Picture control R284 will not

work.

DEFECTS OF THE SYNC SECTION

A. No Vertical Sync, Horizontal Sync
Satisfactory

1. Waveform of sync input, pin 5 to V9, 12SN7.
2. For leakage of C292 and C293 in V9 input circuit.
3. For shorted resistors R301 and R302 in the integrator plate.
4. Resistors R336 and R305 and capacitor C304 in V9 circuit.
5. For leakage of coupling capacitor C309 on pin 1 of V9.

B. Weak Vert. Sync, Hor. Sync and
Pict. Normal

1. For leakage or low value of cap. C316 in V9 plate circuit.
2. For leakage or incorrect value of cap. C292 and C293 in the integrator plate of V9

circuit.
3. For frequency determining components: C304, R336 and R305 in V9 grid circuit.

C. Weak or No Vert. Es Hor. Sync, Pic-
ture Present and Sound Normal

1. Waveform at pin 4 of V11A, 6SL7.
2. For improper B+ voltages on V11, 6SL7.
3. For correct value of R354 in V11 plate circuit.
4. For defective coupling cap. C353 or C354 in VII plate circuit.

D. Weak or No Horiz. Sync, Vert. Sync
Satisfactory

1. Waveform at pin 2 of discriminator tube V12, 6AL5.
2. Sweep frequency determining components in the grid circuit (pin 1) of V13B, 12SN7:

L351, R364, C364 and C320.
3. For leakage in the V12 circuit components: C356, C357, C358 and C360.
4. For proper value of resistors R356 and R357 in the discriminator circuit and of re-

sistors R358 and R361 in the V13A grid circuit.
5. For capacitors C363 and C365 and R366 in V13A circuit. 69



MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION
General Electric Models 20T2, 20C105, 20C106, 21C200, 21T4, 21T5, continued.

TROUBLE SHOOTING CHART (Cont'd)

SYMPTOM CHECK

DEFECTS OF THE VERTICAL SWEEP

A. Keystoning (Picture Narrows at Right
or left)

1. For defective vertical deflector coil, D302.
2. For resistor R327 and R328 parallel to deflection coil, D302.

B. No Vertical Deflection (Single White
Hor. Line)

1. For open deflection coil, D302.
2. For defective sweep output transformer, T302.
3. For Vertical sweep generator tube V9, 12SN7 or output tube V1O, 25L6GT defective

no B+ to tube V1O: open resistor R325 or shorted electrolytic capacitor C311.

C. Insufficient Height 1. For open electrolytic capacitor C311 in the plate circuit (pin 3) of vertical output
tube V1O, 25L6GT.

2. For high resistance of resistor R329 in the plate circuit (pin 5) of vertical gen. tube V9,
12SN7.

3. For excessive leakage of capacitor C307 in grid circuit of VIO, 25L6GT.
4. For defective vertical sweep output transformer, T302.
5. For incorrect voltage values on VIO, 25L6GT.
6. For low capacity of electr. cap C431B in cathode of V10; this also results in poor vert.

linearity.

D. Poor Vertical Linearity, Size Normal 1. For leakage or improper value of electr. capacitor C431B.
2. For E+ to sweep output tube V10, 25L6GT.
3. For capacitor C316 in plate circuit (pin 5) of V9, 12SN7.

E. Poor Vertical Linearity, Insufficient
Height

1. For defective vertical output tube V1O, 25L6GT.
2. For inadequate drive voltage from tube V9, 12SN7; check waveform at pin 5 of V9.
3. For low plate voltage of V9 or V10.
4. For open or low capacity of electr. capacitor C311 in plate circuit V10.

F. Excessive Height, Sync Satisfactory 1. For low value of plate resistor R329 in plate circuit of V9, 12SN7.
2. For open or low capacity of cap. C307 in grid circuit of V10, 25L6GT.
3. For low picture tube anode voltage.

G. No Vertical Sync, Vert. Hold has no
Effect, Insufficient Height

1. For shorted capacitor C304 in the grid circuit (Pin 4) of V9, 12SN7.
2. For shorted vertical hold control, R305.

H. Poor Vertical Lin., Fold -over at Bot-
torn, Insufficient Height

1. For short or high leakage of C316 in plate circuit (pin 5) of tube V9, 12SN7.

I. Curtain Raising Effect (Picture rolls
up from bottom as Vert. Hold is ad-
vanced)

1. For leaky capacitor, C304 in grid circuit (pin 4) of V9, 12SN7.
2. For low value of resistor R336 in the grid circuit (pin 4) of V9.

J. Poor Vertical Sync 1. For vertical output tube V10, 25LG-GT high secondary emission.

DEFECTS OF THE HORIZONTAL SWEEP

A. Inadequate Sweep Width 1. For low 5+ boost to plate of tube V15, 1X2 -A or low 5+ to screen of V14, 255Q6.
2. For shorted turn of Width control, L353.
3. For shorted turns or arc -over in hor. sweep output transformer, T352.
4. For parasitic oscillations in circuit of V14, 25BQ6 (defective tube or open filament

by-pass. C462)

B. Too Great Sweep Width 1. For Open Width control, L353.
2. For low value of picture tube anode voltage.
3. For voltages of horizontal output tube V14, 25BQ6.

C. Poor Horizontal Linearity 1. For short or shorted turns of Hor. Linearity contr., L352.
2. For leaky capacitor C370 in grid circuit of V14, 25BQ6.
3. For by-pass cap. C380 on screen of V14, 25BQ6.
4. For defective hor. sweep output transf., T352.

D. Black Deady Line or Lines (Barkhausen
Osc.)

1. For Tube V14, 25BQ6.

E. Keystoning 1. For shorted turns of horizontal deflection coil, D352.

F. No Horizontal Sync, Bright Vert. Bars 1. For shorted, open or leaky capacitor C365 at pin 1 of V13B, 12SN7.
2. For shorted resistor R366, at pin 1 of V13B, 12SN7.

G. Gear -tooth Effect, Tearing of Picture 1. For open or low capacity of C375 at grid circuit of V13A, 12SN7.
2. For open or high resistance R362 at grid circuit of V13A.

H. Poor Hor. Lin., Bright Vert. Bars,
Inadequate Width

1. For open or low capacity of C374 at the Hor. Linearity control L352.

70.. DwimdthPictd.,HPoohrt Hor. Lin., Insuff. 1. For open or low capacity of C377 at terminal board in circuit of T352
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hallicrafters
SERIES 1200D TELEVISION CHASSIS

WITH PREFIX LETTERS

A, D, F, G, J, K, L, P, R, T, W & X
COMPARISON OF 1200 SERIES CHASSIS

The A1200D may be considered the basic chassis in the series 1200 chassis. The D, F, G, K, L, W and X1200D chassis
are all based on the A1200D chassis with any one or more of the modifications shown on the following pages. See chart
below for modifications used in any particular chassis.

COMPARISON CHART FOR 1200 SERIES

CHASSIS
PDC TUBE SIZE

See
Modification I

HEATER CIRCUIT
See

Modification IV

TUNER TYPE
See

Modification VII

MODIFICATIONS USED
and/or

NOTES FOR RUN 1

A1200D 17" glass Series -parallel 1C1345 Pentode Basic 1200 series chassis.

D1200D 20" glass Series -parallel 1C1345 Pentode I except step D & H

F1200D 17" glass Transformer 1C1376 Cascode II, HI, W, VI & VII

G1200D 20" glass Transformer 1C1376 Cascode I, H, IV, VI & VII
On some chassis, R-181 is 270,000
ohms and R-194 value is 100,000
or 120,000 ohms.

71200D 21" metal Transformer 1E1380 Cascode I, IV, VI, VIII, IX, X, XI

K1200D 17" glass Transformer 1C1345 Pentode IV & V

L1200D 20" glass Transformer 1C1345 Pentode I except step D, II, IV & V

P1200D 17" glass Series -parallel 1C1345 Pentode VI, IX & X

R1200D 21" metal or glass Series -parallel 1C1345 Pentode I, VI, VIII, IX & X

T1200D 21" metal Transformer 1C1376 Cascode I, IV, VI, VII, VIII, IX, X

W1200D 17" glass Series -parallel 1C1345 Pentode II & VI

X1200D 20" glass Series -parallel 1C1345 Pentode I, II & VI

Chassis A1300D used in Model 1075 is similar to T1200D.
For a complete list of models using each chassis see next page, over.

71
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CHASSIS IDENTIFICATION HALLICRAFTERS

CHASSIS NO. MODELS CHASSIS MAY BE USED IN

A1200D, K1200D or W1200D 1010P, 1012P After determining which

D1200D, L1200D or X1200D 1021P, 1026P
chassis is used in the set

are servicing, refer
F1200D 1013C

you
to comparison chart on

G1200D 1022C, 1027C previous page to find what

/1200D 1062C, 1063C
changes if any apply to
schematic diagram shown.

P1200D 1051P, 1052P Circuits for A1200D basic
R1200D 1053P, 1054P

chassis and for T1200D
with almost all modifica-

T1200D 1055C, 1056C, 1060C, 1061C tions are shown.

COMPARISON OF 1200 SERIES CHASSIS (Cont.)

MODIFICATION I LIST OF MODIFICATIONS

To change from a 17 inch to a 20 or 21 inch picture tube the following changes are made:

LOCATION OF CHANGE CHANGE MADE

A. High side of Horizontal Hold control 82,000 ohms, 1 watt resistor (R-178) added.

B. Plate (pin 2) circuit of Horizontal
Oscillator

220,000 ohms, 1 watt resistor (R-179) added.

C. Plate supply decoupling of Horizontal
Oscillator (pin 2)

.1 mfd., 600 v. paper capacitor (C-162) added.

D. Plate supply decoupling of Horizontal
Oscillator (pin 2)

120,000 ohms, 1 watt resistor (R-156) replaced by
180,000 ohms, 1 watt resistor (R-194).

E. Plate (pin 2) circuit of Horizontal
Oscillator

4700 ohms, 1 watt resistor (R-157) replaced by
8200 ohms, 1 watt resistor (R-180).

F. Plate (pin 2) circuit of Horizontal
Oscillator

470 mmf. silver mica capacitor (C-145) replaced by
390 mmf. silver mica capacitor (C-163).

G. Horizontal Output stage grid coupling 5000 mmf. disc ceramic capacitor (C-146) replaced by
560 mmf. silver mica capacitor (C-164).

H. Horizontal Output stage grid leak 330,000 ohms, 1 watt resistor (R-158) replaced by
390,000 ohms, 1 watt resistor (R-181).

I. Horizontal Output stage screw bypass .047 mfd., 400 v. paper capacitor (C-165) added

J. Horizontal Output stage screen
resistor

10,000 ohms, 2 watts resistor (R-182) added.

K. Horizontal Output stage output trans-
former

Horizontal output transformer T-106 (55D193) replaced by
T-109 (55D197).

L. Servo Loop feedback from Horizontal
Output to AGC tube

Two 150,000 ohms, 1 watt resistors (R-151 & R-152) series con -
netted replaced by 33,000 ohms, 1 watt resistor (R-177).

M. Series capacitor in doubler power
supply

140 mfd., 150 v. electrolytic capacitor (C-135) replaced by
200 mfd., 150 v. electrolytic capacitor (C-161).

N. Audio voltage amplifier cathode
resistor

1500 ohms, 1 watt resistor (R-169) replaced by
1200 ohms, 1 watt resistor (R-176)

72 0. Speaker Speaker with field coil resistance of 85 ohms replaced by
speaker with field coil resistance of 61 ohms
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HALLICRAFTERS COMPARISON OF 1200 SERIES CHASSIS (Cont.)
MODIFICATION II

The 75 mmf., 500 V. ceramic capacitor (C-142) connected from plate pin 5 to ground of the Horizontal Oscillator,
V-108, is replaced by a 100 mmf., 500 v. silver mica capacitor (C-170). Some chassis have neither C-142 or
C-170. The 100 mmf. capacitor, C-170, is the preferred capacitor.

MODIFICATION III

The horizontal integrating network in the grid circuit (pin 4) of the Horizontal Oscillator is changed as follows:
A. 4.7 megohms, i watt resistor (R-149) is replaced by 470,000 ohms, 1 watt resistor (R-189).
B. .003 mfd., 400 v. paper capacitor (C-139) is replaced by .005 mfd.,400 v. paper capacitor (C-167).
C. .01 mfd., 400 v. paper capacitor (C-141) is replaced by .05 mfd., 400 v. paper capacitor (C-168).

MODIFICATION IV

To replace series parallel heater arrangement with a heater transformer the following changes are made:
LOCATION OF CHANGE CHANGE MADE

A. Between power line and Damper
heater pin 8

190 ohms cold/19 ohms hot, 5 watts negative temperature coefficient
resistor (R-143) deletea.

B. Heater string shunt 80 ohms, 10 watts, 5% resistor (R-144) deleted.
C. Heater string shunt 42 ohms, 3 watts, 5% resistor (R-145) deleted.
D. Heater string choke Air core r -f choke (L-113) deleted.
E. First I.F. Amplifier heater bypass 4000 mmf. dual disc ceramic capacitor (C-104) deleted.
F. Ratio Detector heater bypass 5000 mmf. disc ceramic capacitor (C-106) deleted.
G. Video Amplifier heater bypass 5000 mmf. disc ceramic capacitor (C-158) deleted.
H. 4.5 MC Amplifier heater bypass 5000 mmf. disc ceramic capacitor (C-159) deleted.
I. Heater transformer Auto transformer T-110 (52C258) added.
J. Sync. Clipper V-105 12SN7GT tube replaced by 6SN7GT tube.
K. Horizontal Output V-109 25BQ6GT tube replaced by 6BQ6GT tube.
L. Audio Output V-115 25L6GT tube replaced by 6W6 tube.
M. Audio Output tube socket wiring Cathode pin 8 connected directly to heater pin 7 to place both heater

and cathode at the same potential.

MODIFICATION V

LOCATION OF CHANGE CHANGE MADE

A. Integrating network in Vert. Osc.
grid circuit

22,000 ohms, i watt resistor (R-133) replaced by
47,000 ohms; 1 watt resistor (R-183).2

B. AGC divider network in Sync. Clip.
plate circuit

3300 ohms, watt resistor (R-132) replaced by
12200 ohms, a watt resistor (R-184).

C. Horizontal Oscillator cathode
resistor

1200 ohms, i watt resistor (R-153) replaced by
1.500 ohms, a A watt resistor (R-185).

D. Horizontal Oscillator plate circuit
(pin 2)

4700 ohms, 1 watt resistor (R-157) replaced by
8200 ohms, 1 watt resistor (R-180).

E. Horizontal Oscillator plate circuit
(pin 2)

470 mmf. silver mica capacitor (C-145) replaced by
390 mmf. silver mica capacitor (C-163).

MODIFICATION VI

This modification is composed of MODIFICATION V plus the following changes:

LOCATION OF CHANGE CHANGE MADE

A. Sync. Clipper plate circuit (pin 2) 680,000 ohms, 1 watt resistor (R-127) replaced by
1.2 megohms,ri watt resistor (R-190).

B. Sync. Clipper grid leak (pin 4) 22,000 ohms, z watt resistor (R-130) replaced by
47,000 ohms, 1- watt resistor (R-191).

C. High side of Horizontal Hold
control

82,000 ohms, z watt resistor (R-178) added.

D. Sync. Clipper plate (pin 5) circuit
supply

10,000 ohms, 1 watt resistor (R-192) added.

E. Sync. clipper plate (pin 5) circuit
supply

22,000 ohms, 1 watt resistor (R-193) added.

F. Sync. Clipper plate (pin 5) circuit
supply

10 mfd., 150 v. electrolytic capacitor (C-169) added.

G. AGC Control Switch Switch S-102 (60B500) replaced by S-103 (60B507).
H. AGC Control Switching 22,000 ohms, 1 watt resistor (R-188) added. 73
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MODIFICATION VII

To use a 1C1376 Cascode tuner in place of the 1C1345 Pentode tuner the following changes are made:

A. The 1C1345 Pentode tuner is removed and replaced by the 1C1376 Cascode tuner. These two tuners do not
have the same terminal connections. Refer to schematic diagram. The 1C1376 Cascode tuner may be used
only with chassis which have a heater transformer.

B. A wire to supply 260 volts d -c is added between tuner terminal 4 of the Cascode tuner and the junction of
R-120 (33,000 ohms, 1 watt, the video amplifier screen resistor) and the 260 volt "B" supply.

MODIFICATION VIII

Whenever the picture tube used has a metal cone which eliminates the high voltage filter capacitor built into
tubes with an outer aquadag coating, C-166 (500 mmf. 20,000 volts) is required between pin 7 and ground of the
1B3GT high voltage rectifier.

MODIFICATION IX

A. A deeper chassis with a depth of 3 3/4" instead of 3" is used.
B. The tuner, three i-f amplifiers, video detector, video amplifier, 4.5 MC amplifier and the ratio detector are

mounted on a separate sub -chassis.
C. Test socket SO -101 is deleted.
D. The 6C4 audio amplifier tube, V-144, is moved to a new location slightly forward and to one side of the

vertical output transformer.

MODIFICATION X

The horizontal stabilizer coil L-108 (55B1536) is replaced by coil 51B1642 and its mounting plate 63A902. When
coil 51B1642 is used for L-108, plate 63A902 must also be used and either C-142 (75 mmf.) or C-170 (100 mmf.)
connected between pin 5 of the horizontal oscillator and ground is deleted. Coil 51B1642 is preferred. However,
the 55B1536 coil will be found in some chassis. Use coil 51B1642 and plate 63A902 for replacement purposes.

MODIFICATION XI

To use a 1E1380 Cascode tuner in place of the 1C1345 Pentode tuner the following changes are made:

A. The 1C1345 Pentode tuner is removed and replaced by the 1C1380 Cascode tuner. The 1E1380 tuner does
not have terminal lugs on the back. The wire leads from this tuner must be connected to the correct points
in the chassis as shown in the schematic diagram. The 1E1380 tuner also requires a supply voltage of
approximately 250 volts as shown in the schematic diagram. The 1E1380 tuner may be used only with 3 3/4"
deep chassis which have a heater transformer.

B. Resistor R-101 (100,000 ohms, z watt) in the A.G.C. bus is not required.
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Hallicrafters 1C1345 Pentode Tuner used in 1200D Chassis with prefix A, D, K, L, P, R, W, X.
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116ffirinSERVICE DATA
an

TELEVISION CHASSIS

196, 196M, 196T
197 199

CHASSIS 197

CHASSIS 196MODELS
21M115, 2113116

CHASSIS 196MMODELS
21M115, 21B116, 21M308, 2113309,

21P310, 21M700, 21B701, 21P702

CHASSIS 196TMODELS
21M308, 21B309, 21P310, 21M700,

21B701, 21P702

MODEL 27M709 CHASSIS 199 MODELS 21M906, 21B907, 21P908

The 197 chassis is similar to 196 chassis, except
for the variations to be pointed out.

Chassis No. 197 uses a separate sub -chassis
deflection system. This system contains its own low -
voltage power supply, which consists of two 5U4's in
parallel. Also two 6CD6's are used in parallel for the
horizontal output circuit, plus two 6AX4's in parallel
for the damper circuit.

The 6CB6 video amplifier has been replaced with
a 6CL6 and the vertical output has been changed from a
6S4 to 6BX7GT.

The audio output has been changed from a single
ended output stage using a 6K6 to a push-pull type using
two 6V6's, which uses a unique phase inversion scheme.
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(UNDER T701)

FUSE

68?)6GT

cv9,46W4GT
V507 HORIZ.

HORIZ. OUTPUT OUTPUT
DAMPER TRANS.

V 302
PICTURE TUBE

21MP4 (CHASSIS I96M)
21 FP4 (CHASSIS 196, I96T)

7
R302

:11 ZfOt
FINEEil

CON T RAST 5101 -S301 -R117
HOL

TUNING
TV-PHONO El TONE R3I I

SWITCH BRIGHTNESS
S801 -R112

OFF -ON VOLUME
Figure 10. Top View Parts Layout

45.05MC

I 801

C91

CHANNEL
SELECTOR

Chassis 199 is designed to be used in conjunction
with Chassis 182B, an AM -FM radio chassis, in com-
bination models. Because of this arrangement the
audio amplifier and audio output stages used in the
196 are not used in Chassis 199. The output from the
ratio detector, V103, is terminated by a shielded cable
which serves as the audio link between Chassis 199,
the TV component, and Chassis 182B, the radio and
audio amplifier component. The VOLUME control is
necessarily deleted and the CONTRAST control is a
single potentiometer with OFF -ON switch.

Material on these sets is continued
below and on the next four pages.

SIGNAL
GENERATOR .005 of

) TO GRID

Figure 5. Signal Generator Isolation

42.25 45.60
L _ -

10% LIMIT ON
TILT AT

FREQUENCIES
INDICATED

50%
DOWN

10% LIMIT ON.
DIP

3.6 MIN i

I.- 3.8 MAX -11

42.25 45.60

10% LIMIT ON
ROUNDED

CORNERS AT
FREQUENCIES

I INDICATED

50%
DOWN

39.75 41.25 45.75 47.25
FREQUENCY, mc

Figure 9. Picture I -F Response Curve

AUDIO -AMP Et V60
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0
ca

0-
0.
0
CO

0

5)

cc;

OJ

bl
bl)

4.4

c.

no

TABLE III - TV ALIGNMENT PROCEDURE

STEP
NO.

SIGNAL
GENERATOR
FREQUENCY,

MC

CONNECT
SIGNAL

TO
OUTPUT

INDICATOR ADJUST INSTR UCTIONS
SPECIAL CONNECTIONS

AND SETTINGS

SOUND 1-F AND RATIO DETECTOR

1 4.5
CW

Pin 7
of

V205

Meter across
pin 7 of V103
and ground.

T101 Pri.
(bottom)

L101
L210

Tune for maxi-
mum reading on
meter.

Signal level should be low
enough to obtain approxi-
mately 6.5 to 7 volts on
meter. Use isolation net-
works shown in Figures 5
and 6.

2 4.5
CW

Meter across
junction of R111
and R112 and
switch side of
R110.

T101 Sec.
(top)

Tune for zero
meter reading;
use same sig-
nal level as in
step 1.

Repeat tuning of T101 pri-
mary and secondary until
adjustments do not change.

TRAPS AND PICTURE 1-F

3 4.5
CW

Pin 7
of

V205

Meter connected
through detector
network to pic-
ture tube cathode
lead.

L302 Tune for mini-
mum reading on
meter.

Detector and isolating net-
works shown in Figures 5
and 7. Temporarily detune
L210.

4 39.75
CW

Mixer grid Voltmeter across
pin 1 of V301 and
ground.

L208 Tune for mini-
mum reading on
meter.

Apply -3V bias to AGC bus.
See text for connection to
mixer grid. Use isolating
resistor between negative
voltmeter lead and pin 1 of
V301. Keep generator out-
put low. Remove 1/4 amp.
fuse or bias V704 with -60V
for remainder of procedure.

5 41.25
CW

L205

6 47.25
CW

L203

7 42.70
CW

Mixer grid L207 Tune for maxi-
mum reading on
meter.

Set CONTRAST control for
maximum contrast. Adjust
signal level throughout I -F
alignment so that a 1 volt
DC output is maintained at
pin 1 of V301.

8 44.10
CW

L206

9 42..25
CW

L204

10 45.60
CW

L202

11 41.90
CW

L201 Temporarily tune mixer
plate transformer for mini-
mum voltmeter reading at
41.90 mc.

12 45.05
Cw

Mixer
Plate

Coil, L4

13 Repeat s eps 4 through 12 until adjustments do not change.

14 Approximately
43.8 with 10-
mc sweep.
Marker re-
quired.

Mixer grid High gain
scope to pin 1
of V301.

Mixer
Plate Coil
and L201
1st. Other
coils if
necessary.

Set 45.75 mc
marker at 50%
point with Mixer
Plate trans-
former T25.
Eliminate tilt
with L201

See Figure 8 for isolation
network. Use markers to
determine bandpass between
picture carrier and 50g,
point on opposite skirt.
Bandpass should be between
3.8 mc and 3.6 mc. Adjust
other 1-F coils to obtain
proper curve only when
absolutely necessary.

(Continued on the next three pages.) 79
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Hoffman Chassis 196, 196M, 196T
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C206
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V501
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V 701
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PHASE
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703 TOR .2 00 MP VIO.
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NOTES

THESE NUMBERS REFER TO THE I B3GT PIN NUMBERING
R V 205 AND v70 OCCUPY SAME ENVELOPE

T V 002 AND v702 OCCUPY SAME ENVELOPE- -  ASSEMBLY

SHELD (DASHED LINE AROUND v -NUMBER INDICATES EXTERNAL %BE SHIELD)
BUS VOLTAGES ARE FOR 37v. LINE. ZERO StGNAL.0 VOLTS A.G.C.
NORMAL CONTROL. SETTINGS EXCEPT MAX CONTRAST AND MIN. BRIGHTNESS

633 LS102 USED ONLY IN CONSOLE MODELS.

OENDIES 5101 56301 ARE °MGM TOGETHER AND ARE SHOWN IN

CLOCKWISE ROTATION.
ALL CAPACITIES SHOWN AS DECIMAL FRACTIONS ARE MICRO FARADS
AND WHOLE NUMBERS MICRO MICRO FARADS UNLESS OTHERWISE
NOTED- K.1,000 M.I,000,000

20;

504
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7 160
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- 10M6
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00 K

----"Ve7r-r-108 
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R705 2 1 IS

4'7°4 R706
1.5K
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HOLD

Schematic Diagram for Chassis 196, 196M, 196T

a
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R
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(Service material continued on the next page, over.) 81
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VIM
6415

TAI.
PHASE
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law 001

i6SN7G7
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75

82

160
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H INDICATES SCOPE FREQUENCY EQUAL TO HORIZONTAL SWEEP FREQUENCY.
V INDICATES SCOPE FREQUENCY EQUAL TO VERTICAL SWEEP FREQUENCY.
NUMBERS AT BOTTOM OF WAVEFORMS ARE PEAK TO PE AK VOLTAGE VALUES OF WAVEFORMS
OBTA/NED WITH NORMAL SETTINGS OF ALL CONTROLS, AVERAGE SIGNAL INPUT AND RAISED LINE VOLTAGE.
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Bottom View Tube Layout and Pin Voltage Information

1121

6SN7GT
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8.2

6W4GT
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C804
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8.2
6.3 AC
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-0.3 1
6.3 AC
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2

6SN7GT
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4.5V
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KEY

A - MEASURED RELATIVE TO OTHER HEATER PIN
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1. RATED LINE VOLTAGE
2. SIGNAL THAT DEVELOPED -3 V I -F ACC BIAS
3. NORMAL SETTING OF ALL CONTROLS EXCEPT MIN. BRIGHTNESS, MAX. CONTRAST, AND MIN.

VOLUME
4. ALL VOLTAGES ARE DC VALUES MEASURED RELATIVE TO GROUND AND ARE OBTAINED WITH

A 20,000 OHMS/ VOLTMETER UNLESS OTHERWISE NOTED
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Malnavox 105 Series
Magnavox 105 Series TV receivers were made in a number of chassis and a

suffix letter is employed to differentiate each type. At the time of publication, L
version was issued and this circuit is printed on pages 84 and 85. This series 105L
was used in some sets having Chassis No. CT362, CT363, CT372, and CT373.
Series 105M used in the same type chassis numbers, differs only in a minor way
from 105L, and these differences are covered in the table on page 84. An earlier
Series 105C, 105E, and 105F are covered by the circuit on page 86, with a table
of differences. At times these series have been used in Chassis No. CT331, CT332,
CT333, CT334, CT335, CT336, CT337, CT338, CT339, CT340, CT341, CT342,
CT343, CT344, CT345, CT346, CT347, CT348, CT349, CT350, CT351, CT352,
CT353, CT354, CT355, CT356, CT357. Parts of these two group of series that
are alike are combined in parts of circuits shown on page 85. While sets of the
105 Series having other suffix letters may differ in some important respects from
the circuits shown, in the main this material can be used as a guide in servicing
Magnavox Series 105 sets.

Service Hints on the 105 Series TV Chassis
Intercarrier Buzz -- Check alignment of secondary (top slug) of discriminator trans-
former. Adjust for minimum buzz on transmitted signal. Try several station to check
if buzz is due to overmodulation at transmitter.

Loss of Horizontal and Vertical Sync. -- Check adjustment of horizontal drive trimmer.
Check bias on noise inverter (V301A) grid. This voltage should be -9 to -13.5 volts.
White Raster; No Picture or Sound -- Check AGC amplifier (6AU6), check keyer coil
and width coil, try other I.F. tubes (should have nearly equal mutual conductances).
Insufficient Height -- Check 6W6GT vertical output tube.
Picture Smear -- Check peaking coils in video amplifier circuit.

.22242,L4,__, +285V

40MF
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Magnavox Series 105L and 105M
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45PAC

R -F
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T201

7-47. 16071
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L_
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x63 V AC

 2100
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TONE CONTROL.
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6V6GT
Af OUTPUT

V103
TiO2

C503
RII6
390

21104

6AU6
SOUND I -F

V204

L202
WH

1130uh

L203
BK-SKIIK

1000th

0221 0209
SOOD SECO

K K--

#4iO'

2000

MODELS- CT362 (etc )(oViiREEZZELZE)

SERIES- 105L

6SN7GT '

SYNC AMP SYNC. CLIPPER
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V403
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VIDEO AMP 39K

V205
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2

R327
27 K

.204

ALL UNUSED ELEMENTS OF V102
URNS 6,691 ARE GROUNDED.

SERIES 105 LESS A-FAMP.
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6AU6
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TABLE
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CONTROL

Power Supply Circuit,
Applicable to all 105 Series.

RIO
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N V. 115121
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AI
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SEE TABLE

6V6GT
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.470K VPI
RIII
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7

RIM
- 390

TIO2

39
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Audio Section
Part of 105C,
E, F, circuit
shown on page
86, over.

JIOl

11 2112
V103

V102E1

Oi
MF---101111

RING
390 5101 ON

8109

C 503A
-20 MP

.290V
1.5k

1.4018

SEE
TABLE
R501 R502

300

RAIL
.21001*
01 TY SET

:45Fiff -1-C-71 4111
PI SF

V402

THESE CONNECTIONS USED WITH CR325 TUNER ONLY

Correct for all 105 Series

Horizontal Oscillator and AFC Adjustments
1. Horizontal freq. adjustment, top slug T401
a. Short out terminals C and D of the hori-

zontal oscillator and AFC transformer.
Set the Horizontal Lock trimmer 1 turn
from full clockwise position and Horizon-
tal Drive trimmer to 1-1/2 turns from
tight.

b. Turn Horizontal Hold control to full clock-
wise position and adjust the top slug of
T401, until picture locks in.

c. Check Horizontal Drive, Linearity, and
Width controls.

2 Horizontal waveform adjust. , bottom slug.
a. Remove short from terminals C and D of

T401.
b. Connect oscilloscope probe in series with

15 mmfd. capacitor to terminal C. Set
scope at horizontal frequency and adjust
bottom slug of T401 so that the rounded
and sharp peaks of the curve are of equal
amplitude.

c. Remove scope. With Horizontal Hold con-
trol in full clockwise position, adjust fre-
quency slug (top of T401) until picture is
just out of sync. as indicated by blanking
bar appearing at left of picture. Back off
frequency slug slightly until picture again
locks in sync. This adjustment is made
with Brightness control in full clockwise
position. 85



(1
0

sh
ow

n 
on

 p
ag

e 
85

.

O
I

r
n

W
9

5.
-

11
/9

3-
x

70

5-
...

11
5V

z

R
 -

F

u,
6 

--
 A

G
.c

0
7-

.2
40

0

44 o R
. M

I
(1

)

<
 

0
C

) 
X

1-
3 

cn
C

a 
C

D
C

a 
11 E

n

C
D

<
-
t
-

p C
u1 T

JJ

L2
06

6
C
B
6

1S
T

 V
ID

E
O

 I 
-F

V
20

1
12

01
II5

V
25

.3

12
01

I -
F

 1
50

0
A

C
C

IO
U

C
on

ne
ct

s 
to

 A
ud

io
 S

ec
tio

n

6
C
B
6

2N
D

 V
ID

E
O

 I 
-F

V
20

2
T

20
2

27
04

4
23

.4
 M

C
.

4
1

12
7 .2

10

6
A
U
6

,
4
,
.
.
_
_
_
_
4
1
,
 
-
.
.
-
.
;
?
:
.
1
1

12
04

V
ID

E
O
D
E
T
.
 
a

1S
T

 A
 -

F
I -

F

6
B
C
5
/
6
A
G
5

_.
T

.
l"

45
M

C
L 

__
 _

_7
7-

--
-.

.._
 p

m
.

V
20

4

3R
D

 V
ID

E
O

 I-
 F

V
20

3
T

20
3

..
62

32
--

S
E

E
28

02
25

.5
14

Q
 =

 1
aM

N
T

A
B

LE

15
00

02
05

12
09

05
03

8

41
0

54
F

 T

Z
T

*2
00

V
.

T
H

IS
 C

A
P

A
C

IT
O

R
 B

E
C

O
M

E
S

 A
S

IN
G

LE
 U

N
IT

 O
F

 IO
M

F
 IN

C
H

A
S

S
IS

 W
IT

H
O

U
T

 A
 -

F
 A

M
P

L2
02

13
K

 -
13

K

L2
01

U
-B

LU

47
8

02
08

12
J2

0
G

C
LO

R
C

O
N

V
O

U
T

P
U

T

g 
V

IO
LE

T

14
06

7

V
2
 
1
2
A
X
7

N
O

S
E

 IN
V

E
R

T
E

R
V

30
IA

C
O

N
T

R
A

S
T

15
12

1360
0

L 
20

4
C

O
O

IM
F

1
76

75
 C

P
S

45
00

 P
/P

6
A
U
6

2
1
E
P
4
A

A
 G

 C
1
7
B
P
4
A
 
O
R
 
2
0
C
P
4
A

V
20

6
V

20
7

10
0V

39
K

2,
11

0;
34

L
W

H
IT

E
#2

22
#2

23
L2

D
O

T
47

0(
47

 M
E

G

6
C
B
6

V
ID

E
O

 A
M

P
V

20
5

4.
 1

50
21

12
19

A
 ^

5M
F

T

S
E

E
T

A
B

LE

16
5V

R
30

2
C

30
9

6
27

00
.,,

1

-

3°
4

C
30

3
4.

7

M
E

M

24
0

=
M

E
G

1
/
2
 
6
S
N
7
G
T

S
Y

N
C

 A
M

P
V

30
24

1
/
2
 
1
2
A
X
7

S
Y

N
C

. S
E

P
V

30
IB

78
V

68
K

R
30

3

33
00

78
75

 C
 P

S
25

V
 P

/P

C
30

4
47

20
V

1
/
2
 
6
S
N
7
G
T

S
Y

N
C

. C
LI

P
P

E
R

V
30

28

R
32

2
47

8,
3,

4
47

K

85
5(

R
32

0
03

01
68

08
R

30
6 

68
0K

47
06

31
4

04
10

47
0

H
O

W
 F

R
E

O

11
34

1,
E

H
T

4
F

I
m

ot

A
I

29
0V

 I
L 

- 
-

z-
 _

 _
J

R
41

1
47

8
4

A
A

II
,A

,
R

4I
0

04
cr

?
02

00
.0

1,
A

F
 1

09
0

1
/
2
 
6
S
N
7
G
T

H
O

R
. O

S
G

V
40

18

55
0

E
E

 T
A

B
LE

75
G

P
S

22
V

 P
/P

#1
30

1
r 

22
X

S
82

00
1

6
B
Q
6
G
T

H
O

R
 O

U
T

P
U

T
V

40
2

R
41

3
47

60
- 

60
N

O
R

D
R

IV
E

II
V

3/
 5

4+
1

22
00

R
41

7
I

Y
E

14
47

T
04

7F
68

79
75

 C
P

S
14

0V
 P

/P
79

75
 C

P
S

55
 V

. P
/P

21
01

1

K
E

R
 C

O
IL

C
P

I L
40

1
21

3
#2

12

44
5

01
39

K

10
1-

0
M

F
22

14

R
 2

 3
0

IV
;

33
0

F
41

22
7,

B
R

IG
H

T
N

E
S

S

02
12

02
12

.
m

it
'

=
 C

21
1

11
M

5k
1-

F
9-

F
A

.G
C

.
A

6.
0

N
O

T
E

T
H

E
S

E
 V

O
LT

A
G

E
S

 M
U

S
T

B
E

 M
E

A
S

U
R

E
D

 W
IT

H
 A

N
E

LE
C

T
R

O
S

T
A

T
IC

 V
O

LT
 -

M
E

T
E

R
.

+
22

10
0.

21
00

.

.2
80

0.

80
26

R
31

3
1

H
E

IG
H

T
2.

5 
M

E
C

6
S
N
7
G
T

13
06

V
E

R
T

 M
V

.
V

30
3

01
41

N
E

IS
IC

S
E

E
 W

M
 2

17
0,

35
V

R
31

0
64

06

L4
01

S
IZ

E
V

t7
"

M
.

L4
02

04
13

.IM
F

(-
4-

k4
14

.0
47

6
W
6
G
T

E
R

T
 O

U
T

P
U

T
V

30
4

C
30

8
04

7M
F

63
15

X

22
00

D
O

N
 T

 M
E

A
S

U
R

E

F
50

1
2 

50
0

78
75

 C
P

S
S

E
E

40
V

 P
/P

T
A

B
LE

83
17

1.
56

1E
G

.

6
W
4
G
T

D
A

M
P

E
R

V
40

4

78
75

 C
P

S
50

44
 P

/P

30
 C

P
S

75
0 

V
. R

V

73
01

C
A

P
A

C
IT

O
R

C
H

O
$E

N
 F

O
R

56
3

M
IN

 T
R

A
N

S
W

.N
T

S

78
75

 C
P

S
14

00
 P

/P

es
00

6.
1

I 3
0 

C
P

S
I

11
20

V
 P

/P

L3
01

E
M

I

A
W

A
F

IT
T

O
W

T
W

IT
III

I7
,5

11
:F

41
 F

M
B

 r
ei

fi
lf

gR
a

w
ili

om
or

iw
zm

n=
77

.,
f.T

T
IM

B
IL

40
00

vT
4

iir
rn

m
ar

tix
ai

01
.,,

-.
1

E
m

ie
SM

A
K

T
II

V
IM

E
1-

14
"M

ti1
71

1.
1:

X
d

T
if

ir
al

lr
12

11
1M

E
T

T
A

E
M

Z
E

IR
E

IN
E

IN
IF

F7
11

M
it 

74
11

17
14



MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION

j°111"
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Chassis Types 9026, 9032, and 9033.
Models 17PCSB2, 17PCW2, 17PTE2, 20PCSB2, 20PCW2, 2OPTE2,

2OPTSB2, 2OPTW2, 20TPRS2, 21PCS2, 21QDCS2, 24QDCS2,
MM -617C, MM -617T, MM -620C, MM -620T, JM-717C,
JM-717T, JM-720C, JM-720T, JM-721C, and JM-721CD.

SPECIFICATIONS
Electrical Input, 117 v. A.C.
Intermediate Frequency

Video 26.1 MC
Sound 21.6 MC
Intercarrier Sound
Frequency 4.5 MC

Antenna Input 300 ohms.
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Power Supply
Circuit Diagram

Circuits of the front end using either Standard Coil or Sarkes Tarzian tuners.
Corresponding numbered terminals connect to main schematic diagram shown
on the next page.
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MONTGOMERY WARD
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MONTGOMERY WARD
Models 25WG-3066, 25WG-3071, 25WG-3072,
25WG-3073, 25WG-3075, 25WG-3077, 25WG-3079.
These models have suffix A and B, indicating a
difference in the AGC circuit as shown in diagram.
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otorola
The circuit diagram on the next page, over, is exact for Chassis TS -292A and TS -324A.

All other chassis listed in the table below are similar and their main differences are ex-
plained. Separate circuits of series filament connections, audio section, and conventional
tuner used in some chassis are shown separately. Alignment information applies to all sets.

Chassis Used in Models Tuner Tube How different from TS -292A
TS -292A 21C1, 21C1B, 21F2, 21F2B,

21F3, 21F3B, 21K4, 21K4A,
21K4B, 21K4W, 21K5, 21K5B,
21K6, 21K7

Cascode 21FP4
Use TS -292A Chassis shown
in schematic diagram.

TS -292B 21T4AC, 21T4ACE, and also
several models listed above.

Cascode 21FP4 C-74 changed to 10 mfd., also
other minor part changes.

TS -324A
(or -B)

21T4A, 21T4EA, 21T5A,
21T5BA

Cascode 21MP4 Same as TS -292A except for
differences shown in main schematic

TS -395A 17F13, 17F13B, 17K14,
17K14A, 17K14B, 17K14W,
17K15, 17K15B, 17K16,
17T11, 17T12, 17T12B, -W

Conven-
tional

17LP4 Audio circuit differs, see diagram.
Filament transformer has 3 windings

TS -400A 17T11E Conven. 17LP4 Series filament, audio diff., see diag
TS -401 17F12D, 17K13D, 17T9EF,

17T9F, 17T1OD
Conven-
tional

17TP4 Audio circuit differs, see diagram.

TS -408A 17F13C, 17F13BC, 17K14C,
17K14BC, 17K14WC, 17K15C,
17K15BC, 17K16C, 17T11C,
17T11EC, 17T12C, 17T12WC

Cascode 17LP4 Main difference in picture tube,
otherwise same as TS -292A Chassis
shown in schematic diagram.

TS -410A 17T13 Conven. 17HP4 See note under TS -400A.
TS -501A 21T3 Cascode 21MP4 Same as TS-324A,but no tone control

I17 vOLTS
GO CYCLES

SAFETY
INTERLOCK

19

189

VI6
26X461 2580661

VI5 V12 v13 V8
125N7GT 12817 6006W V2 V6

608 GANG

L26net.

VIB V10
PICT TUBE 656761 65N7GT

V14

/\

IBC ONLTI
GRAY 16 8

--1
7 7 2 / 8 5 4 3 4\--", I' 12 7 8

BUCK

2 3 80 120
-,AW---

DO, TO Of A OFF -ON SWITCH R9090
R9I

2

ION VOL 60611

2556 6C86 6086 6086 64L5 6(86

-=

0
CD C,

®

r.

IP

VII V3 V4 V5 V9 VI

Above is the circuit of series wired tube filaments

00 00
e 0 0 ED 8

c
used in Chassis TS -400A and TS -410A.

At left is a drawing showing tube layout
of Chassis TS -292A and TS -324A. (Continued on the

next seven pages).
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J5

MOTOROLA 1953 Models. General Information and Production Changes.

AREA L23
SELECTOR HORIZ VERT HORIZ HORIZ HORIZ BRIGHT- FOCUS VERT VERT

SWITCH HOLD HOLD CENT SIZE OSC. NESS LIN. SIZE

YOKE ADJUSTMENT
!THUMBSCREW

RASTER CORRECTOR
MAGNETS

CENTERING ARMS

CENTERING DEVICE

DEFLECTION YOKE

ION TRAP

YOKE SADDLE
SCREWS TS -292A-02

TS -324A -02

PRODUCTION CHANGES

With the current line of TV chassis (TS -292, TS -324,
TS -395 & TS -400), a new system of chassis coding has been
started. The first production chassis number carries the
suffix "A-00" (i.e., TS -292A-00, TS -395A-00). With the
first minor revision, the suffix becomes "A-01", and with
each subsequent minor change "A-02", "A-03", etc. The
first major revision changes the suffix to "B-00" and, as
before, each following minor change is labeled "B-01",
"B-02", etc.

Chassis
Coding Change

TS -292A-01
TS -324A -01
TS -395A-01
TS -400A-01

HORIZONTAL HOLD ADJUSTMENT

The HORIZONTAL HOLD control should have a sync
range of approximately 50°. If the control is too critical,
adjust as follows:

1. Shunt the HORIZONTAL OSCILLATOR coil L-23 to
ground with a .25 mf 400V capacitor. This may be done
with the chassis in the cabinet by placing the capacitor
across the two -pin receptacle (J-5) located as shown in Fig-
ure 2.

2. With the HORIZONTAL CENTERING control, move the
picture to the left so that the right edge of the raster can be
seen, as viewed from the front of the set. Adjust the HOR-
IZONTAL HOLD control for about 1/16" of sync pulse. (The
sync pulse appears as a darker gray bar at the right edge of
the blanking pulse. The blanking pulse is the gray bar at
at the right edge of the raster.)

3. Remove the .25 mf capacitor from across the HORI-
ZONTAL OSCILLATOR coil.

4. Adjust the HORIZONTAL OSCILLATOR coil until the
same amount of sync pulse can be seen as was noted in step
2.

FOCUS

The zero focus type of electrostatically focused tube
used in these chassis requires a fixed potential applied to
the focusing anode which is supplied through the focus con-
trol potentiometer. This control, in effect, provides a
means of compensating for differences in gun structure be-
tween tubes, but is far less critical in adjustment than was
the focus control in the electromagnetically focused tubes.

TS -292A-03
TS -324A-03

TS -292A-04
TS -324A-04

TS -292B-00
TS -324B-00

TS -292B-01
TS -324B -01
TS -408A-01
TS -501B-00

TS -292B-02
TS -408A-02
TS -501B-01

TS -292B -03
TS -408A-03
TS -410A-02
TS -501B-02

TS -408A -00

TS -410A-01

TS -501A-00

R-65, the sand coated 8700 ohm resistor on
the vertical linearity control, was replaced by
two 2 -watt carbon resistors in series - R-65
(4700) and R-93 (3900).

The centering device, E-2, is mounted on the
yoke cover instead of being a separate unit.

R-94 (0.47 ohms) was put in series with the
heaters of V-10, the 1st Audio Amp & Phase
Detector, to reduce heater -to-cathode leakage.

Increased high voltage by revising high voltage
transformer, T-11 (has issue "C" coding after
part number). The following horizontal cir-
cuit changes were also made to increase high
voltage: C-84 changed from 220 mmf to 100;
R-81 changed from 120K to 100K, and R-84
(470) omitted.

Filament transformer changed to auto trans-
former type. This boosts the AC input, re-
sulting in a raise in the high voltage applied to
the 2nd anode. Transformer has new part
number.

Revised 3rd IF transformer. Differs from the
original only in that L-13 is mounted on the
transformer and becomes a part of the T-6
assembly. Transformer has new part num-
ber.

C-74 changed from 20 mf to 10 mf to elimi-
nate vertical flutter due to line voltage vari-
ations.

C-75 (5000 mmf) omitted and a 100K 1 -watt
resistor added between the focus control arm
and the blue lead to the picture tube focusing
anode. This adds protection to the focus con-
trol potentiometer.

Original production incorporated the changes
of the TS -292A-03.

C-61 changed from .005 to .01 mf and C-IO2
(. 02 mf) added to improve tone.

Original production incorporated changes of
TS -324A-04.
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MOTOROLA 1953 Models.

ALIGNMENT
Since the power cord circuit is broken by the interlock

when the cabinet back is removed, it will be necessary to
obtain an extra power cord with the female interlock recep-
tacle in order to make a power connection to the receiver.
Order Motorola Part No. 30B470756.

It is important that an isolation transformer be used be-
tween the receiver and the line when any test equipment is
attached to the chassis. Due to the full wave rectifier,
there is always a potential difference between the chassis
and earth, and it is very important that an isolation trans-
former be used when servicing the receiver. This precau-
tion is especially important if grounded test equipment is
used. NEVER GROUND THE RECEIVER CHASSIS DURING
TESTING OPERATIONS OR INSTALLATION UNLESS AN
ISOLATION TRANSFORMER IS USED.

ORDER OF ALIGNMENT

A complete receiver alignment can be most conveniently
performed in the following order:

1. IF & Mixer Transformers

2. Oscillator & RF Sections

3. 4.5 Mc Trap

4. Audio Take -Off, Interstage Coil, & Ratio Detector

IF AMPLIFIER ALIGNMENT

Equipment Required:

IF Sweep Generator meeting the following requirements:

1. 18 to 30 mc, approximately 12 mc sweep width.

2. Output constant and adjustable to at least 0.1 volt max-
imum.

3. Accurately calibrated, adjustable markers

ON -OFF
VOLUME

CONTRAST

TONE

94

TOP VIEW OF CHASSIS

FINE TUNING

Alignment Information.

Cathode Ray Oscilloscope - Preferably one with a calibrated
attenuator.

AM Signal Generator - Adjustable Output

NOTE: If there is no built-in marker in the sweep genera-
tor, loosely couple the output of an accurately calibrated AM
signal generator to the IF strip. At all times, keep the
marker output low enough to prevent the marker from dis-
torting the response curve.

If a wide band scope is used, the marker will be more
distinct if a capacitor of 100 to 1000 mmf is placed across
the scope input. Use the smallest size possible, since too
large a value will affect the shape of the curve.

Procedure:

1. Remove the horizontal output tube, V-15, to eliminate
RF interference in the oscilloscope.

2. By means of an external battery, apply a negative 3 volt
bias, through a decoupling resistor of 4'7K ohms, to the AGC
line, which is connected to pin 1 of the test receptacle (J-4).
See Figure 4 for receptacle location.

3. Through a 47K ohm decoupling resistor, connect the os-
cilloscope across the video detector load resistor R-27
(4700) which may be reached from pin 3 of test receptacle
(J-4). If a stronger output is required, connect the scope
between picture tube cathode (yellow lead) and chassis. The
curve seen at this position will be the reverse of the polarity
shown in Figures 5 & 6.

4. Turn Area Selector Switch (S-2) to LOCAL position.

5. Using leads as short as possible, connect the sweep
generator, through a 1000 mmf capacitor, to jack J-3, feed-
ing into the grid of 1st IF tube V-3. See Figure 4. (Do not
use the loose or "spraying" method of coupling.) Set the
generator center frequency to 24.6 mc, with a sweep de-
viation of 10 mc.

CHANNEL SELECTOR

RECEPTACLE

if®
T7 PRI-1 e-

Li'd
L21 -

LI7-

VI2

T5

J3

T3 PRI

LII TRAP T4
1219 MCI

L12 TRAP
121S MCI

16
L20

J4

TONE

ON -OFF
VOLUME

CONTRAST

BOTTOM VIEW OF CHASSIS

VI
6BZ7

V2

J2

6U8

40
.3

055

el IA R45

Ti SEC

R27 4 LI7

C42 CRT

TEL

RNIGHTME SS

FIGURE 4, ALIGNMENT

ADJUSTMENT LOCATIONS
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6. Detune the oscillator by placing a shunt wire across the
oscillator inductance (from position 2 to position 13 on the
bandswitch).

7. Tune the 1st IF transformer, T-4, to place a 26.6 mc
marker on the high side of the response curve 50% down
from maximum response. At the same time, adjust T-6 to
provide a flat top or symmetrical response curve. Tuning
the two transformers together will make for proper marker
placement and "jacking" action of T-6. See Figure 5.

CAUTION: A. Keep the signal input low, to prevent flatten-
ing the top of the curve, due to limiting in
the video or scope amplifiers.

B. The dressing of plate and grid components
in the IF circuit affects tuning. Do not move
indiscriminately.

C. The resonance point of the IF coils and the
trap will be found at two settings of the core.
The correct setting is the one with the core
at the outer end of the winding.

8. Tune the 2nd IF transformer, T-5, to place a 22.8 mc
marker on the low side of the response curve 50% down
from maximum response. At the same time, adjust T-6 to
provide a flat top or symmetrical response curve as in step
6. See Figure 5.

9. Tune trap L-12 for maximum attenuation on the curve
at 21.9 mc, as in Figure 5. Make sure the core is toward
the outside of the trap winding (toward the top).

10. Tune trap L-11 for maximum attenuation on the curve
at 27.9 mc, as in Figure 5. Make sure the core is toward
the outside of the trap winding (toward the top).

11. Move the generator and capacitor to jack J-2. See Fig-
ure 7. Short out R-11 (4700) located between the jack and
the mixer grid.

12. Turn the primary and secondary of the mixer IF trans-
former, T-3 so that the bandpass appears as in Figure 6.

NOTE: This is a double -tuned circuit. Make sure the
slugs are tuned away from the center of the coil.
NOTE: It is important that the 21.9 mc and 27.9 car-
riers are attenuated as much as shown in Figure 6. To
calculate, connect an AM generator to the mixer grid
and a VTVM across the detector load resistor. Take
voltage readings at 21.9 mc, 24.6 mc, and 27.9 mc and
divide per following formula: With proper attenuation -

and

219

voltage reading at 24.6 between 50 and 80
voltage reading at 21.9

voltage reading at 24. 6 = at least 100voltage reading at 27.9

27.9

FIGURE 5.
IF RESPONSE CURVE

21.9

T
10% VALLEY
PERMISSIBLE

27'.9

FIGURE 6.
MIXER RESPONSE CURVE

Alignment Information, continued.
BANDWIDTH

The IF bandwidth may be checked with an AM signal
generator, if desired. Connect the generator, through a
1000 mmf capacitor, to jack J-2 in the grid circuit of the
mixer tube, V -2B, and an electronic voltmeter across the
video detector load resistor R-27 (4700). Short out R-11
(4700), set the generator frequency to 24. 6 mc, and adjust
its output for a 1 volt reading on the meter. Double the
output of the generator. Tune to both sides of 24.6 mc and
note the frequencies at which the meter again reads 1 volt.
These frequencies indicate the 6 db bandwidth points and
should be 22.9 mc and 26.4 mc. By watching the meter
while tuning slowly through the band, any serious peaks or
holes in the response curve can be detected.

REGENERATION

After the mixer and IF stages have been aligned, a check
for regeneration in the IF strip should be made as follows:

1. Remove the battery bias and observe the response curve
on the scope as taken between the picture tube cathode (yel-
low lead) and chassis. The bandwidth may change with the
bias removed, but should not change more than 0.2 mc. If
the bandwidth does change more than 0.2 mc, check the
cathode resistors or change tubes.

2. Set the contrast control at maximum gain (fully clock-
wise).

3. Decrease the generator input until the output signal shows
a marked decrease.

4. Any regeneration present will be indicated by sharp
peaks on the overall response curve.

NOTE: The oscillator should be detuned, as described above,
during this procedure

MIXER SENSITIVITY MEASUREMENTS

1. Connect an AM signal generator, set at 24.6 mc, mod-
ulated 30% with 400 cycles, to jack J-2 through a capaci-
tor of 1000 mmf. Short out R -I I (4700),

2. Remove the battery bias from the AGC line.

C98 L20

L2E

LIB

ANT
SECT.

LIC

L7C

L70

L7E

RF
SECT

OSC
SECT

FINE
TUNING

L9E

L9D

L2C L2B C97 L2A

VI
6B27

L9C L98 C99 L9A L8 RI I

LIA

LIF

L7B

CI5

FIGURE 7. ANTENNA, RF & OSC LOCATIONS III 5
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3. Remove shunt wire from oscillator.

4. Connect the oscilloscope to the cathode of the picture
tube. Turn contrast control to maximum.

5. Turn the station selector switch to the low channel po-
sition which gives the Lowest noise reading on the meter.

6. The signal required to produce 20 volts peak -to -peak on
the scope should be less than 100 microvolts.

NOTE: To calibrate scope, connect it across the 6.3 volt
filament supply. The peak -to -peak amplitude on the screen
will then be approximately 18V (6.3 x 2.8).

IF SENSITIVITY MEASUREMENT

1. Move generator to jack J-3 feeding into the grid of the
1st IF 'tube (V-3, 6CB6).

2. Connect the electronic voltmeter, through a lOOK de -
coupling resistor, across the video detector load resistor

-27 (4700).

3. The signal required to produce 1 volt on the voltmeter
should be less than 750 microvolts.

ANTENNA, RF & OSCILLATOR ALIGNMENT
FREQUENCY CHART

Chan Frequency Picture

2 54-60 55.25
3 60-66 61.25
4 66-72 67.25
5 76-82 77.25
6 82-88 83.25
7 174-180 175.25
8 180-186 181.25
9 186-192 187.25

10 192-198 193.25
11 198-204 199.25
12 204-210 205.25
13 210-216 211.25

Equipment Required:

Alignment Information, continued.
AM Signal Generator having:

I. Frequency range 40-220 mc
2. Accurate frequency and attenuator calibration
3. 400 cycle, AM modulation

Oscilloscope: Preferably one with a calibrated input atten-
uator.

ANTENNA & RF ALIGNMENT PROCEDURE

1. Remove the horizontal output tube V-15, to eliminate RF
interference in the oscilloscope. Connect a 5000 ohm 10
watt resistor between the red B.- bus and chassis to nor-
malize the bus voltages.

2. Detune the oscillator by placing a shunt wire across the
oscillator inductance (from position 2 to position 13 on the
bandswitch).

3. Remove th,
nett the sweep
the leads from
ternal markers

antenna lead-in from the chassis, and con -
generator to the antenna receptacle. Keep
the generator to the socket short. Use in -
or an accurately calibrated external signal

generator for markers.

4. Connect the'oscilloscope, through a decoupling resistor
of 47K ohms to jack J-2 in the grid circuit of the mixer tube
V-25. See Figure 7.

5. Ground the AGC lead to the mixer and RF stages by
moving the area selector switch to the suburban or fringe

Sound

59.75
65.75
71.75

Oscillator

81.65
87.65
93.65

position.

6. Refer to Figure 7 for the location of the trimmers and
coils. The chart listed above gives the picture and sound
carrier frequencies.

81.75 103.65 7. The antenna coils are tuned to the video carrier side
87.75 109.65 and the RF coils are tuned to the sound carrier side. Fig-

179.75 201.65 ure 8 shows the shape of the curve which should appear on
185.75 207.65 the oscilloscope.
191.75 213.65
197.75 219.65 8. Set the screw in channel 13 RF coil, L-6, midway in
203.75 225.65 the coil.
209.75 231.65
215.75 237.65 9. Turn the station selector switch to channel 8. Set the

Sweep generator having:
I. Frequency range 40-220 mc
2. 10 mc sweep width
3. Output constant and adjustable
4. Adjustable markers (markers should be calibrated

occasionally by checking against an accurate signal
generator).

96

207.

center frequency of the sweep generator to the center fre-
quency of channel 8 (183 mc).

10. Adjust ceramic trimmer, C-11, so that the video and
sound markers appear on the response curve within the
limits shown in Figure 8.

NOTE: The two impedance matching transformers, T-1 and
T-2 must be a minimum of 1/4" apart or a "suck -out" will
be noted on channel 12 or 13.

#

CHANNELS 2 THRU 6 CHANNELS
IDEAL WAVE FORM (PERMISSIBLE

NOMINAL VARIATIONS FROM MARKER
POSITIONS MAY BE EXPECTED.
THESE SHOULD NOT EXCEED 516
EXCEPT AS SHOWN.

0-10%

CHANNEL 2 AFTER
TRAP SETTING

FIGURE 8. RF RESPONSE CURVE

2 THRU 6
VARIATIONS)

t
%

T-5%

CHANNELS 7 THRU 13
(PERMISSIBLE VARIATIONS)
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MOTOROLA 1953 Models.

11. Move the station selector switch to channel 13, and set
the generator to the center frequency of the channel (211 mc).
Adjust the screw in coil L-6 for the proper response on
channel 13 (see Figure 8).

12. Recheck channel 8 for proper response. Readjust trim-
mer C-11, if necessary.

13, Check channels 13 through 7 and compare the curves
in Figure 8, It is important that the antenna primary coil
(L -1F) is not changed. The wave shapes maybe narrowed
by reducing the inductance in the coil but the signal-to-noise
ratio will be seriously affected.

NOTE: If the response is checked with the cover on the tun-
er, the picture marker will move up the left side of the
curve a short distance, but the markers should be within
tolerance.

14. Move the station selector switch to channel 6 and set
the generator to the center frequency of the channel (85 mc).

15. Compress or spread the channel 6 antenna coil, L -2E,
and RF coil, L -7E, to obtain the proper response. See
Figure 7 for coil locations and Figure 8 for response curve.
The antenna coil affects the video carrier and the RF coil
affects the sound carrier.

NOTE: The tilt on the low channels, particularly channels
5 and 6, can be controlled by adjusting the antenna match-
ing coil, L -1C.

16. Align channels 5 through 2, in that order, in the same
manner as channel 6. As the coils are in series, the proper
phasing of channel 6 will simplify the alignment of the lower
channels. On one of the lower channels, check that the
same waveform is obtained with the sweeper head reirersed.
Waveform deviations indicate a faulty coil.

CAUTION: Make certain the bandswitch is on the cor-
rect channel before checking bandpass.

17. With channel selector on channel 2, adjust the two traps
formed by C-97 & C-99 across L -2A and L -7A, respec-
tively. Proceed as follows:

a. Move the oscilloscope to thi picture tube cathode
(yellow lead), and connect an AM generator, set at 104.7
mc and modulated 30%, to the antenna input.

b. With the contrast control at maximum gain (fully
clockwise), adjust the fine tuning control for maximum amp-
litude on scope.

c. Adjust coils L -2A and L -7A (by spreading or com-
pressing) for minimum amplitude on scope. These coils
can be reached with the tuner cover on through two holes in
the cover.

d. To check rejection of 104.7 mc, set the generator
output high enough so that a 20 volt peak -to -peak waN e ap-
pears on the scope. Note the generator output reading.

e. Tune the generator to 57 mc, tune fine tuning trim-
mer for ;maximum amplitude on scope, and adjust the gen-
erator output to give a 20 volt peak -to -peak wave on the
scope. Again note the generator output reading.

f. Using figures noted in steps (d) and (e), divide using
formula shown in step (g).

g. For proper rejection;
generator output at 104. 7 mc at least 6000
generator output at 57 mc

h. If voltage ratio in (g) is less than 6000, repeat steps
(a) through (g).

Alignment Information, continued.

OSCILLATOR ADJUSTMENT

1. Remove shunt wire from oscillator inductance.

2, Connect the oscilloscope, through a 47K ohm resistor,
across the video detector load resistor R-27 (4700). Re-
store AGC to the mixer and RF tubes by placing the Area
Selector Switch into LOCAL position.

3. Refer to Figure 7 for the locations of the trimmers and
coils. The sound carrier frequencies may be obtained from
the preceding chart.

4. Set fine tuning trimmer for mid -capacity,

5. Turn station selector switch to channel 10.

6. Set the sweep generator to channel 10, with a center
frequency of 195 mc. Keep the output low enough to show
no evidence of limiting in the overall response curve.
NOTE: The curve should be substantially that of the mixer
as in Figure 6. Any consistent tilting of the response curve
indicates that the mixer and IF stages are not properly
aligned.

7. Introduce a marker corresponding to the sound carrier
of channel 10 (197. 75 mc). Keep marker signal as low as
possible.

8, Adjust the oscillator trimmer C-15 to place the sound
marker slightly higher in frequency than the 21.9 mc trap
dip. This allowance must be made for the shift caused by
the bottom shield being off. When the shield is replaced,
the sound marker will move down into the trap dip. The
picture marker will then be approximately one-half down
from the base line on the opposite side of the curve.

9. Check channels 7 through 13, noting whether the sound
marker falls just above the trap dip, with the fine tuning
trimmer at approximately mid -capacity.

10. If more than a 30 degree change in the fine tuning trim-
mer was needed in step 9, adjust the channel 13 oscillator
coil L-8 by spreading or compressing the turns. If L-8 is
adjusted, it may be necessary to readjust trimmer C-15 on
channel 10. Coil L-8 has more effect on channels 10 to 13
than on channels 7 to 9.

11. Turn the station selector switch to channel 6, and set
the sweep generator center frequency to 85 mc.

12. Set the fine tuning trimmer to 15° off mid -capacity
(toward less capacity) as in Figure 9.

NOTE: It is important that the rotor be set as nearly as
possible to the drawing. Otherwise, the fine tuning trim-
mer may not have sufficient range to suitably tune a weak
signal.

ROTOR

MID CAPACITY

FIGURE 9. FINE TUNING TRIMMER SETTING 97



13. Introduce a marker corresponding to the sound carrier
of channel 6 (87. 75 mc).

14. Compress or spread the channel 6 oscillator coil L -9E
until the sound marker is placed just above the dip in the
21.9 mc trap.

15. Align channels 5 through 2, in that order, in the same
manner as channel 6, so that the sound marker falls just
above the trap dip, with the fine tuning trimmer within 15
degrees of initial setting in step 12.

NOTE: Since the oscillator coils are in series, it is neces-
sary to adjust the high channel coils first, before proceed-
ing to a lower channel.

OVERALL SENSITIVITY MEASUREMENTS

An overall measurement of sensitivity is made as fol-
lows:

Connect an AM signal generator to the antenna recep-
tacle on the receiver chassis, matching the generator to the
receiver with a resistor network. In the case of a genera-
tor with a 50 ohm output impedance, insert a 100 ohm re-
sistor in series with the output terminal, and a 150 ohm re-
sistor in series with the ground terminal.

2. From the cathode of the picture tube (yellow lead) to
chassis, connect a calibrated oscilloscope. NOTE: To cal-
ibrate scope, connect it across the 6. 3 volt filament sup-
ply. The peak -to -peak amplitude on the screen will then be
approximately 18V (6.3 x 2.8).

3. Set the contrast control for maximum sensitivity (fully
clockwise).

4. Set the signal generator for 30% modulation at 400
cycles, tune it to the mid -carrier frequency of the channel
being checked, and rotate the fine tuning trimmer for max-
imum output.

5. The generator signal necessary to produce 20 volts
peak -to -peak on the scope should be less than:

a) 20 microvolts for channels 2 through 6
b) 30 microvolts for channels 7 through 13

4.5 MC TRAP ALIGNMENT

Equipment Required:

AM Signal Generator: Accurately calibrated at 4.5 mc
Adjustable output

DC Meter: Low range electronic voltmeter

Procedure:

1. Connect the signal generator to pin 3 of test receptacle,
J-4.

2. Set CONTRAST control for maximum gain (fully clock-
wise).

3. Connect the voltmeter and a germanium crystal detec-
tor, as shown in Figure 10, between the cathode of the pic-
ture tube (yellow lead) and chassis.

4. With the signal generator accurately set at 4.5 Inc and
maximum output, adjust trap L-17 for minimum reading on
the lowest voltage scale of the meter.
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MOTOROLA 1953 Models. Alignment Information, continued.
AUDIO TAKE -OFF, INTERSTAGE COIL,
& RATIO DETECTOR

Refer to Figure 4 for location of adjustments.
1. If possible, it is desirable to align the audio section
from an actual station signal, since the 4.5 mc alignment
frequency will be exact. To permit operation below the
limiting level of the audio driver tube, for sharp alignment,
the fine tuning trimmer should be turned off the station
slightly so that there is between 6 and 8V as measured from
one side of C-54 and chassis.

2. If a signal generator is used, tune it accurately to 4.5
mc, and adjust the output to approximately 5,000 micro-
volts. Connect the high side of the signal generator to pin 3
of the test receptacle and the low side to chassis. The fol-
lowing steps apply whether the station signal or signal gen-
erator is used.

3. From either side of electrolytic capacitor C-54 (10 mf)
through a 10K ohm decoupling resistor, connect an elec-
tronic voltmeter to chassis.

4. Tune audio take -off coil L-20 for maximum reading on
meter.

5. Tune inter stage coil L -21 for maximum reading on
meter.

NOTE: As adjustments are brought to resonance, it is ad-
visable to reduce the signal generator output to prevent
overloading.

6. Tune ratio detector (T-7) primary (top core) for maxi-
mum reading on meter.

DC PROBE 220K 100MMF

220K
1N34

FIGURE 10. ELECTRONIC VOLTMETER CONNECTIONS

NOTE: Both the primary and secondary of the ratio detec-
tor transformer have two tuning points. Only one, with the
cores at the outer end of the windings, is the proper point.

7. Move the meter and decoupling resistor to the junction
of R-45 (33K) and C-55 (1000 mmf).

8, Adjust T-7 secondary (bottom core) for zero response
on the lowest scale of the meter. Be sure the slug is tuned
to the outside of the winding (toward the top). This corres-
ponds to the cross -over point of the FM detector curve. If
desired, the symmetry of the curve may be checked by tun-
ing the, signal generator 25 kc above and below 4. 5 mc and
noting the plus and minus voltage produced, reversing the
meter connections, as necessary. For proper balance of
the ratio detector system, the voltages in each direction
should be approximately equal. If not, check the tuning of
L-20, L-21, and both the primary and secondary of T-7,
the ratio detector transformer. If necessary, replace the
ratio detector tube V-9,

9. Repeat steps 4 through 8 for maximum accuracy.
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OLYMPIC RADIO & TELEVISION INC.

OLYMPIC TELEVISION RECEIVERS, CHASSIS TYPES TK AND TL
These models are nineteen tube direct viowing tele-

vision receivers differing only in type of cabinet, size
of speaker and their use in conjunction with a radio
receiver and automatic record changer in the combina-
tion models. A 17" electrostatically focused rectangular
tube (I7HP4) is used in the 17" models and a 20"
electrostatically focused rectangular tube (20HP4A) is
used in the 20" models.

TO REMOVE CHASSIS FROM CABINET

Remove: (I)

(2)

(3)

(4)

(5)

(6)

Line cord from power outlet
Masonite back.

Antenna Lead-in from terminal posts.
Speaker plug from rear of chassis.

Knobs from front of cabinet.

Four mounting screws and washers
from bottom of cabinet.

In 20" models the picture tube is mounted as a part
of the cabinet and therefor the CR tube socket, the
yoke plug and the high voltage connector will have to
be disconnected before removing the chassis.

In sliding chassis out of cabinet, be careful that the
kinescope tube does not strike against speaker or any
other obstruction.

Before proceding it will be necessary to use an extra
line (or "cheater-) cord to supply AC current to the
chassis as the set's line cord is attached to the masonite
back of the cabinet.

PICTURE
CONT ROL

OFF -ON SWITCH
AND SOUND
VOLUME CONTROL

_N

SELECTOR
SWITCH

FINE TUNING
CONTROL

Figure 6.

60 MFD/450 V
60 MFD/450

6W6
/GT

ELECT
COND

6W4
/GT

MODELS
20T46 20053

17T40 17K41 20T47 20D49
17T48 17K42 20C45 20K43
17C44 17K50 20052 20K51

IF ALIGNMENT PROCEDURE
After removing chassis from cabinet re -connect power

speaker plugs, and Kinescope and yoke connections.

If a local station is not operating on Channel 9 set
the tuner to this channel, turn on power switch and
proceed as follows: (If 9 is a local station, use Channel
8 or 10.)

ACCOMPANYING SOUND TRAP

Insert a 100,000 ohm 1/2 watt resistor in series with
the "Hot Lead" of the electronic voltmeter and con-
nect to the junction of L7 and L8. Meter switch should
be set to the lowest negative scale. Ground lead of
meter should be connected to chassis.

Remove the shield of the RF Oscillator and Mixer
tube (V2) from ground clips and connect hot lead of the
RF Signal Generator to it. This will couple generator
output to mixer plate.

Set the generator frequency accurately to 21.75
MC, and adjust (L6) sound trap (See Fig. 6 Tube and
Trimmer Layout) for minimum reading on voltmeter.

SHIELD

KINESCOPE SECOND
ANODE HIGH VOLTAGE VERT
CONNECTOR OSC.

II

RECTANGULAR
KINESCOPE TUBE
17HP4 OR 20HP4A

VIS

L 301

C302

C303

LI7
HORIZONTAL

PHASE

60 MFD/200 V
125 MFD/25 V

SHIELDS TEST POINT
C304

12 CHANNEL R.F. TUNER
(PART Ni CL -2755-I)

L2, UNDERSIDE OF
CHASSIS 45 MC

47 VS

®p ®7
L3 L4

POWER

TRANSFORMER

6SN7
/GT

6SN7
/GT

LII 45e L9 45 MG
CAVII

Z:7
V 10

SPEAKER
CABLE

L19 WIDTH

LINE CORD
INTERLOCK'
MOUNTED TO
MASONITE
CABINET BACK

ION TRAP
(BEAM BENDER)

CENTERING
MAGNET

L16 HORIZONTAL
FREQUENCY

L6,ACC. SOUND TRAP
UNDERSIDE OF CHASSIS

Alignment continued on page 102.

L5,PIX IF ANTENNA BINDING POST
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2.NTENNA POSTS

O.
xiiFCTIL CA. 5- FLO

OUL!NE OF 'ARV' :ONTA.NNG
TELVE :IA, SETS OE F.50 E!
COLS EAC-

S*A-1
50,._0 OR

nsTo,N,

304
.S-3Nuf

GBK7-,6BQ7

2 21OLL

OfC 301
3.9)44

R.F. ANPL,E.E4 000`

V2
R.F. CSC. 4 CONVERTER

sN (1.0

F

G

Co. 4CL

12 C-ANNEL R. F. TUNER
(PART No. CL- 2755-9

For alignment instruction
see pages 99 and 102.

ON- OFF SW TOM
ON SOJND VOLUME

INTERLOCK
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SOCKET
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100
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'OA"
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25.1.c. 2C L.WF

5U4G
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4.5 V.
5.0A.

AG C.

.10E0 IF

11 +145 V.

OLYMPIC TK 17 *TM CHASSIS
17" TK MODELS : 17140, 17K41,17K42,17c44, 17148 AHD 171(50
20" TL MODELS: 20K43,20C45,20T46,20T47,20D49,20K51,20052 AND5 MECO 053
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IJOTE5:
I. ALL RESISTORS 0020.% TOLERANCE, Y2 WATT UNLESS

OTHERWISE SPECIFIED.
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UNLESS OTHERWISE SPECIFIED.
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OLYMPIC Television Chassis
PIX IF COIL ADJUSTMENT

Adjust the following slugs for maximum output at fre-
quencies and sequence indicated with meter and gen-
erator connected as above:

L301 25.5 MC

L3 23.25 MC

L4 25.25 MC

L5 23.25 MC

If oscillation occurs during alignment, temporarily
raise frequency of L3 by turning screw counter -clockwise
until screw projects approximately 3/4".

After properly adjusting L301, L4 and L5 reset L3
to proper frequency. Oscillation is evidenced by high
reading on voltmeter (-5v to -20v) with signal gen-
erator OFF and no signal coming in through the an-
tenna terminals.

Disconnect RF signal generator leads, connect hot
lead of sweep generator through a 330 uuf condenser
to test point on tuner and ground lead to chassis.

Connect vertical input terminal of oscilloscope to
junction of peaking coils L7 and L8 and connect ground
lead of scope to chassis.

Connect I.5v flashlight battery with positive terminal
to chassis and negative terminal to junction of R26 and
C25. This point is origin of AGC bigs voltage. Set
tuner to Channel 9 unless local station is operating on
this frequency, in which case an adjacent channel should
be used.

Set Sweep Generator frequency to IF sweep on the
20 to 30 MC range.

Adjust sweep generator output to produce a curve
on the scope which is approximately 2/3 of the screen
diameter.

Loosely couple output of RF signal generator by
using shield on V2 and set frequency of RF signal gen-
erator to 26.25 MC (marker).

Curve shown on scope should be similar to the re-
sponse curve shown in Figure 4. For proper setting of
the pix carrier the 26.25 MC marker should appear on
the curve at a point approximately 50% of the vertical
height of the curve.

To obtain this setting retouch L301 and L4.

FIG.4

1O26TANDARD RESPONSE CURVE

Types TK and TL, Alignment continued.
Reset RF signal generator frequency to 24.0 MC

and retouch L3 and L5 for correct positioning of marker
on shoulder of curve.

Recheck setting of 26.25 MC marker to make sure
that position has not shifted on curve.

Disconnect bias battery.

Note: If the curve cannot be mode to appear as
above due to a local station or other inter-
ference, or if multiple markers appear, remove
(VI -6BK7 or 61307) RF tube from tuner.

4.5 MC TRAP ALIGNMENT

Connect voltmeter lead to Diode crystal rectifier as
shown in Fig. 5. Connect Diode crystal rectifier between
C.R. Tube Cathode lead (yellow wire) and chassis
ground. Signal generator is connected at junction of
the two peaking coils L7 and L8. Set contrast control at
maximum and voltmeter to 3 volt scale (negative).
Remove 6CB6 (V9) from socket. Use maximum output of
generator at 4.5 MC. Adjust L II trap for minimum
reading on meter.

When it is necessary to retouch this trap in the field,
proper adjustment can be made by using the local
station signal and turning the Fine Tuning Control to
bring fine herringbone sound beat into the picture. The
4.5 MC trap (LI I) should then be adjusted to minimize
this beat interference.

1-220K11 10

L_

1

TO C.R.TUBE
CATHODE LEAD
(YELLOW WIRE)

WI
0
N
NI

VOLTMETER AND CRYSTAL DIODE
CONNECTIONS

FIG.5

SOUND IF TRANSFORMER, (4.5 MC) AND
DISCRIMINATOR ADJUSTMENT

In view of the fact that the transmitted sound signal
from a TV station is probably the most accurate avail-
able, as far as frequency is concerned, it is recom-
mended that a working signal be used for sound align-
ment. The set should be connected to an antenna, turned
on, allowed to warm up for about 5 to 10 minutes and
then tuned for the best picture. A vacuum tube volt-
meter should be connected to the junction of R4 and R5
and the meter set to the minus 30 volt scale. The 4.5
MC Sound IF Transformer (L9) and the primary of
the Discriminator (L2 - bottom of chassis) should be
tuned for maximum deflection of the meter. The vacuum
tube voltmeter should then be connected to the junc-
tion of R6 and C7 and one side of the volume control
and the secondary of the discriminator (LI - top ad-
justment) should be adjusted for a zero reading with
the meter set to the 3 volt scale. The secondary can
also be adjusted by ear by tuning LI for the elimina-
tion of buzz in the sound.
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Packard -Bell Television Models 2421, 2422, 2423, and 2822, are covered
by the service material below and on the next three pages. Chassis used in
each of these models are essentially the same. Major differences between
chassis are picture tube size and additional components necessary for AM
reception in Model 2822. This model uses a separate AM Chassis, while the
television chassis is the same as 2423 except that it is designed for use in a
combination model.

PRODUCTION MODIFICATIONS:
Although the frequency response of these models is not

as wide as the 26 tube series, some overshoot or halo
effect is noticed on some stations. This can be reduced by
clipping (C24) 330 mmf from the cathode of the 2nd video
amplifier to ground. Due to the physical layout of the 24
tube chassis it has been possible to bring a lead from (C24)
330 mmf capacitor to the top of the chassis near the low
voltage power transformer where it is grounded. Clipping
this wire will remove the capacitor from the circuit without
the necessity of removing the chassis from the cabinet.

During early production some difficulties were experi-
enced with a form of lockout which was caused by the wide
variation in grid cut-off voltage encountered with electro-
static tubes. On some tubes where the grid cut-off was in
the vicinity of 35 to 45 volts, advancing the contrast control
beyond normal would make the grid of the picture tube
draw current. This in turn reduced the high voltage, thereby
reducing the keying pulse below normal for the keyed
AGC. When this happened the IF strip was running wide
open which aggravated the situation even more. To com-
pensate for this condition a 100K resistor was inserted be-
tween the arm of the brightness control and the picture
tube cathode.

This form of cathode -limiting controls the amount of
current that can be drawn by the plate of the picture tube
without affecting the high voltage regulation.
Vertical Oscillator Buzz:

Due to the spacing between the 6J5 vertical oscillator
and the 6V6 audio output, a few reports of 60 cycle buzz
have been cured by replacing a glass 6J5 with a metal
tube. This condition was most noticeable when set was not
on station.
Width Reduction and Improved Keying Pulse:

In some areas where high line voltages are encountered,
excessive width has been reported which could not be com-
pensated for by setting the horizontal drive control. All
production after 4/15/52 has incorporated the change as
shown below to give a further reduction in width. In con-
junction with this modification a change was made in con-
nections to the high voltage transformer. The junction point
of C-44 .05 mmfd and R-73 5600 ohms was moved from
tap #3 to #1. This changes the turns ratio with reference
to the keying pulse tap thereby increasing the keyed pulse
for the keyed AGC about 75%. This makes the keyed AGC
much more stable under varying line voltage conditions.

LOCATING TROUBLE BY PICTURE TUBE OB-
SERVATION:

A great percentage of circuit failures may be easily
isolated by observing certain visible characteristics present
in the picture. The following are hypothetical trouble cases
and the probable cure.
No Raster On Picture Tube:

1. Incorrect adjustment of Ion Trap Magnet.
2. V-15, V-17, V-20, V-21 defective, check voltages and

associated components.
3. V-14 defective (no horizontal drive); change tube

then check voltages and components.
4. Check horizontal sweep waveforms.
5. No high voltage; check T-2 for defects.
6. Blown fuse; if fuse continues to blow out, check for

short in B boost voltage.
7. Defective picture tube or picture tube socket.

Picture Stable But Poor Resolution:
1. V-11 may be defective. Change tube and check volt-

ages and associated circuit components.
2. Check Centering Magnet for proper adjustment.
3. R -F or I -F Circuit improperly aligned.
4. Check video peaking coils (open or shorted).

Weak Raster:
1. Low B plus or line voltage.
2. V-21 defective; change tube then check voltages.
3. V-15, V-17, V-20 defective; change tubes then check

voltages and associated circuit components.
4. Power transformer defective; check plate winding.
5. Check filter capacitor (short or drawing excessive

current).

Picture Jitter:
1. If regular sections of the left picture are displaced

V-15 may be defective; check voltages.
2. Check for loose connections or noise.

Poor Vertical Lineariy:
1. Incorrect adjustment of Vertical Linearity Control.
2. Vertical Output Transformer defective.

No Horizontal Deflection:
1. Horizontal Deflection Coil open.

No Vertical Deflection:
1. V-19 defective; change tube then check voltages and

associated components.
2. Vertical Deflection Coil open. 103
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Packard -Bell Models 2421, 2422, 2423, Schematic Diagram.
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ALIGNMENT INSTRUCTIONS Packard -Bell

GENERAL:

The majority of realignment cases in the field, generally
speaking, require only slight readjustments which can be
accomplished by aligning the picture I -F response curve on
the oscilloscope alone. If, however, complete realignment is
necessary, the service technician should follow the step by

step instructions carefully.
It will be noted that the sweep generator is fed in through

the antenna terminals. This being the case, it is imperative
that steps be taken to match its output impedance with the
300 ohm Antenna input impedance. At the factory a Syl-
vania Type 500 sweep generator was used. The service
technician will be obliged to determine the output impe-
dance of his generator. The instruction manuals which ac-
company these units will, in all probability, provide this
information.

The signal generator is loosely coupled to the converter
tube. This is accomplished by merely "lifting" the tube shield
from ground and connecting the signal generator to it.

LOCATIONS OF TEST POINTS ARE SHOWN ON THE
SCHEMATIC DIAGRAM.

PICTURE I -F ALIGNMENT:

1. Connect VTVM between Point A and ground.

2. Loosely couple (See General Instructions) signal gen-
erator to converter tube and adjust for maximum out-
put. Set to frequencies shown in following two steps.

3. Adjust 20.5 MC (S-8) trap for minimum reading on
VTVM.

4. Adjust 26.5 MC (S-6) trap for minimum reading on
VTVM.

5. Set signal generator to 21.8 MC and adjust converter
I -F trimmer (on tuner) for maximum reading on
VTVM. Signal generator output should be sufficient
to produce a reading of 2.5 to 3 volts on VTVM.

6. Set signal generator to 24.3 MC and adjust 1st Pix
I -F (5-6) as above.

7. Set signal generator to 22.3 MC and adjust 2nd Pix
I -F (S-9) as above.

8. Set signal generator to 23.0 MC and adjust 3rd Pix
I -F (S-10) as above.

AT THIS POINT RECHECK ALL PRECEDING STEPS.

9. Disconnect VTVM.

10. Connect oscilloscope to Point B.

11. Connect sweep generator to antenna terminals (See
General Instructions).

12. Rotate tuner to any low frequency channel and set
sweep generator to center frequency of channel used;
10 MC sweep width.

13. With signal generator loosely coupled to the con-
verter tube, adjust to provide markers shown on the

response curve. (Check the position of the markers
one at a time.)

14. Observe the waveform obtained on the oscilloscope;
compare it with the waveform shown in Figure 1.

Slight retouching of the I -F adjustment may be neces-
sary.

106

Models 2421, 2422, 2423, 2822.

20.5 MC
SOUND CARRIER 26.5 MC

25.0 MC
PICTURE
CARR/ER

50%

21.8 MC

Figure 1. I -F Response Curve

a. The 20.5 and 26.5 MC markers will be at minimum
response.

b. The 25.0 MC marker will be at 50% response.
c. The 21.8 MC marker will be at 100% response.

4.5 MC TRAP ALIGNMENT:
1. Connect an R -F VTVM between Point C and ground.

**2. Connect signal generator between Point B and
ground.

3. Set signal generator to 4.5 MC (Exact) with an out-
put of approximately 2V.

**If the service technician does not have a signal generator
capable of 2 volts output, it will be necessary to adjust
the visual means; observe the picture and adjust
the trap to eliminate the 4.5 MC beat.

SOUND I -F AND RATIO DETECTOR ALIGN-
MENT:

1. Connect signal generator between Point D and
ground.

2. Connect VTVM between Points E and F.
3. Adjust 1st and 2nd sound I -F (S-1, S-2, S-3) to 4.5

MC observing VTVM for maximum output.
4. Connect VTVM between Point G and ground.
5. Adjust Ratio Detector Primary to 4.5 MC (S-5) ob-

serving VTVM for maximum output.
6. Connect VTVM between Points G and H.
7. Adjust Ratio Detector (S-4) secondary to zero be-

tween positive and negative peaks.

LOCATING TROUBLE BY PICTURE TUBE OB-
SERVATION: (Continued from page 103)
Insufficient Width:

1. V-21 defective; change tube then check for adequate
B plus voltage.

2. Defective power transformer; check plate winding.
3. V-15, V-17 defective; change tubes then check volt-

ages
4. Defective Horizontal Output Transformer.
5. Check horizontal sweep waveforms.

Non -Symmetrical Raster:
1. Check Ion Trap and Centering Magnet adjustments.
2. Defective yoke assembly.
3. Check Vertical Adjustment.
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PHILCO CORPORATION
Various Philco models of this period were made in the form of dual chassis.

The Deflection Chassis employed contained power and sync circuits, while the
R.F Chassis contained the balance of circuits. Models that were changed from
one type of chassis to another during production have a different code number and
are so listed in the table below at left.

MODEL CODE
R -F

CHASSIS
DEFLECTION

CHASSIS

52-T1 802* 124 71 G-1
52-T1821 124 71 G-1
52-T1822 124 71 G-1
52-T2120 124 71 G-1
52-T21 50W 124 71 G-1
52-T2151 124 71 G-1
52-T2252 124 71 G-1
53-T1824 123 81 H-1
53-T1824 124 71 G-1
53-T1825 123 81 H-1
53-T1825 124 71 G-1
53-T1826 123 81 H-1
53-T1826 124 71 Cr'-1
53-T1827 126 91 J-1
53-T1852 124 71 G-1
53-T1853 126 91 J-1
53-T1883 123 84 H-4
53-T1883 125 44 G-4
53-T1884 123 84 H-4
53-T1884 125 44 G-4
53-T1886 123 84 H-4
53-T1886 125 44 G-4
53-T2125 123 81 H-1
53-T2125 124 71 G-1
53-T2126 125 42 G-2
53-T2127 126 91 J-1
53-T2152 123 81 H-1
53-T2152 124 71 G-1
53-T2183 123 84 H-4
53-T2183 125 44 G-4
53-T2227 123 81 H-1
53-T2228 126 91 J-1
53-T2260 123 81 H-1
53-T2260 125 42 G-2
53-T2262 125 42 G-2
53-T2264 123 81 H-1
53-T2264 125 42 G-2
53-T2266 126 91 J-1
53-T2268 126 91 J-1
53-T2269 126 91 J-1
53-T2270 126 91 J-3
53-T2271 126 91 J-1
53-T2272 123 81 H-1
53-T2273 126 91 J-1
53-T2285 126 94 J-4
53-T2286 126 94 J-4
53-T2287 126 94 J-4
::52-T1802, Code 123, is in
TV -6, 1952 TV manual.

To find the service material you need,
first look up below at left the model number
with the correct code reference of the set
you are servicing, and the corresponding
listing in the table will tell you what R.F.
and Deflection Chassis are used.

After looking up what R.F. and Def-
lection Chassis are used, see the list be-
low for reference to pages in this manual
where this information is presented.

Deflection Chassis No. Page
G-1 110
G-2 and G-4 are similar to G-1
H-1 111
H-4 is similar to H-1
J-1 116
J-2, J-4, J-5 are similar to J-1

R.F. Chassis No.
42 similar to 41 in 1952 TV manual
44 is in 1952 TV manual
71 108-109
81 112-113
84 is similar to 81
91
94 is similar to 91

114-115

The additional models listed below have a prefix
53-T or AT- and use some of the chassis covered
in this manual: 2279

1814 1888 2280
1816 2230 2281
1817 2232 2288
1818 2 233 2289
1856 2 234 2290
1858 2274 2292
1887 2 277 2294

Alignment information given on pages
117 to 124 applies to all these models, and
any differences are covered by additional
text. The material on Philco TV sets in
this manual is reproduced through the co-
operation and courtesy of the Philco Corp.
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PHILCO Chassis 71, Schematic Diagram
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MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION
PHILCO Deflection Chassis G-1 (G-2 and G-4 are similar )

The video -output peaking coil, L302, is adjusted at
the factory for proper transient response of the video
amplifiers. Ordinarily this coil will require no further
adjustment by the serviceman. On some stations,
where excessive overshoot or excessive smear is
present, however, a slight adjustment of L302 may
improve the picture quality on that station, but at a
possible sacrifice of quality on other channels.

Before adjusting L302, check the tuner alignment
and i-f alignment. (Never adjust L302 until the align-
ment of the receiver is correct.) Then tune in a sta-
tion and adjust L302 so there are no trailing whites or
smear in the picture. Turning TC301 clockwise re-
duces trailing whites and overshoot; turning TC301
counterclockwise reduces picture smear and increases
trailing whites.
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MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION

PHILCO Deflection Chassis H-1

Mixer Jig
Connections to the grid of the mixer tube may be

made through the alignment jack provided for that
purpose. To connect the generator to this point, a
mixer -grid jig, Philco Part No. 45-1739, and a con-
necting cable, Philco Part No. 45-1635, may be used.
As an alternate, a Philco alligator -clip adapter, Part

No. 45-1636, with as short a ground lead as possible,
may be used to connect the alignment jack. The ground
lead should be connected as close as possible to the
mixer tube. It is essential that the signal -generator
output lead be terminated with a 68 -ohm resistor
(carbon), so that regenerat;on, caused by connection
of the lead to the mixer, is held to a minimum.
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MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION
PHILCO Chassis 81, Schematic Diagram
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R -F Chassis 81, Schematic Diagram
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Figure 37. R -F Chassis 91, Schematic Diagram
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PHILCO Deflection Chassis J-1

(Alignment material for R.F. Chassis
71, 81, and 91, begins on the next
page and continues for eight pages.)
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Figure 38. Deflection Chassis J-1, Schematic Diagram
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Alignment Information for PHILCO models using Chassis 71, 81, and 91.

The alignment of Philco R.F. Chassis 71, 81, and 91 are similar in many ways, but
do differ in some steps of the procedure. In particular, major differences exist in the
tuner oscillator alignment, video I.F. alignment, and types of jigs required. The in-
formation presented below is applicable to all three chassis, except for the paragraphs
that are boxed -in and noted to refer only to a specific chassis. When servicing any one
of these chassis, follow the general material and the specific (boxed -in) data on the R.F.
chassis on hand. Also find the specific illustrations for the construction of jigs needed
for any one particular chassis.

TELEVISION TUNER ALIGNMENT
After the tuner is serviced, or if an i-f alignment is

required, or if a replacement tube does not exactly
meet the requirements, the tuner alignment should be
checked. If realignment is necessary, use the procedure
given below.

Since the frequency of the local oscillator affects the
tuner response, the local oscillator alignment should
be made first.

Procedure Using Station Signal
The following simplified procedure may be used to

align the oscillator when the television i-f alignment
is satisfactory and a station signal is available:

1. Mechanically preset the FINE TUNING cam to
the center of its range.

2. Tune in the highest -frequency channel to be re-
ceived.

3. Adjust the tuning core for that channel, or the
next highest channel, for the best picture; that is,
starting with sound in the picture, turn the tuning
core until the sound disappears. Repeat for each chan-
nel received in the area.

Data for Chassis 71 and 91, only.
Procedure Using Signal Generators

An r -f signal (unmodulated), at the video carrier
frequency of the channel, is fed into the antenna input,
and an i-f signal, at the i-f carrier frequency, is fed to
the first i-f amplifier. Two AM signal generators are
used to supply the above signals. An oscilloscope is
connected to the video detector output. The oscillator
core is then adjusted for zero beat on each channel.

SOLDERED

CORRECT
ORIENTATION

ISOLATING
TO RESISTO

SCOPE PART NO.
66-3478340

2200
OHMS

PART NO.
66-2228340

PLUG PART NO.
27-4785-3

GND
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SHIELD PART NO. 56-56 29E.t3

SOLDERED

SHELL PART NO. 56-1146-1

PLUG PART No. 27- 4785-3

ALIGN TEST Jack Adapter

for Chassis 71
PART OF POTENTIOMETER

- 3 VOLT- BATTERY

SHORT-CIRCUIT 10,000 OHM POTENTIOMETER

PROTECTION
PART NO. 45-5010

RESISTOR ( over)

Procedure Using Signal Generator Chassis 81.
An r -f signal (unmodulated) ), at the oscillator fre-

quency, is fed into the antenna input from an AM
signal generator, and the oscillator tuning cores are
adjusted for zero beat. The r -f signal frequency should
be accurately determined. It is preferable that the sig-
nal be taken from a crystal -controlled source.

Chassis 81
TV Tuner,
Adjustments.

9®
TC508,8

05 Tc5ii
TC509, 6 TC510

62 TC512

O

nC506

C5I2

TC5I3

O

V2
12AZ7
MIXER

OSC

68Z7
RE AMPL

TC502 TC500

TC505 TC503 TC501

O CD CD
1. Connect the hot lead of the oscilloscope to the

mixer plate test point, G2, through a 1000 -ohm resistor,
and connect the ground lead of the oscilloscope to the
chassis, near the test point. (High oscilloscope gain
may. be necessary to obtain a visual beat. In this in-
stance, base -line hum may be ignored.)

2. Connect the AM (marker) generator to the 300 -

ohm antenna -input terminals. For this purpose the
antenna -input matching network is not required.

3. If the tuner is being aligned out of the chassis,
connect the white lead to the negative terminal of a
1.5 -volt battery. Ground the positive terminal.

4. Mechanically preset the FINE TUNING cam,
as shown in figure.

5. Feed in an r -f signal (unmodulated), at the
oscillator frequency for Channel 13, with the CHAN-
NEL SELECTOR set for Channel 13.

6. Adjust the tuning core for Channel 13 (see fig-
ure ).

7. Reset the signal -generator frequency and the
CHANNEL SELECTOR, and adjust the tuning cores
for Channels 11 and 9, respectively.

8. Repeat steps 5, 6, and 7 until Channels 13, 11,
and 9 are within plus or minus 500 kc. of the correct
frequency.

9. Feed in r -f (unmodulated) signals, at the oscil-
lator frequencies for Channels 7, 6, and 4, consecu-
tively (see NOTE below), and adjust the respective
tuning cores. (See figure. )

NOTE: The exact position of the FINE
TUNING cam should be marked when
Channel 4 is correctly aligned. 117



MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION
Alignment for PHILCO Chassis 71, 81, and 91, continued.

Data for Chassis 71 and 91, continued.
See adjacent column at right, for part
1 of text and tuner drawings for # 91,
which differ from material below ap-
plicable in the main to both 71 and 91.
To align the oscillator, proceed as follows:
1. To observe the zero beat, connect the oscillo-

scope to the video detector output through the.
ALIGN TEST jack adapter. See figure, Bias the
tuner and i-f a -g -c circuits with one and one-half
volts, by means of the adapter.

2. To feed in the i-f comparison signal, remove the
shield from the first v-i-f tube and wrap several turns
of insulated copper wire around the tube. Connect
the output leads of the v-i-f signal generator to the
two ends of the wire loops, and set the generator for
unmodulated output at 45.75 mc.

3. To feed in the signal representing the channel
frequency, set the r -f signal generator at the video
carrier frequency of channel 13, and connect the
output to the aerial terminals of the receiver, through
the proper matching jig.

4. Mechanically preset the fine-tuning cam, as
shown in figure, and set the CHANNEL SE-
LECTOR to channel 13.

5. Adjust the channel -13 tuning core for zero beat,
as indicated by the oscilloscope.

6. Retune the r -f signal generator and the CHAN-
NEL SELECTOR for channels 12, then 11, etc., each
time adjusting the respective tuning core for zero
beat. The tuning cores should be adjusted progres-
sively from the highest to lowest channel, because
the higher channel adjustments will affect the lower
channels.

Applicable only to Chassis 91.
To align the oscillator, proceed as follows:
1. To observe the zero beat, connect the oscilloscope

to the video detector output through the video i-f
alignment jig. See figure. Bias the tuner and i-f a -g -c
circuits with one and one half volts and remove the
gate pulse plug PL801, from the socket J801. To apply
the bias to the tuner connect the battery to the white
lead which comes out of the top of the tuner. On later
runs of this tuner, the white a -g -c lead connects to a
feed through condenser on the top of the tuner. To
make certain that good connection is made to the tuner
a -g -c circuit remove the glyptol coating on this con-
denser terminal.
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Alignment for PHILCO Chassis
Tuner Bandpass Alignment
General

The bandpass alignment consists of aligning the
tuner at Channels 13 and 6 and then making it track
properly.

During the alignment, a fixed bias of 1.5 volts is
applied to the r -f amplifier tube through the white
a -g -c lead.

An FM (sweep) signal is applied to the antenna -
input circuit through the proper matching jig, and an
oscilloscope is connected through a 100,000 -ohm re-
sistor to the mixer -grid test point. The oscilloscope
gain should be as high as possible, consistent with
"hum" level and "bounce" conditions. Hum conditions
will cause distortion of the time base and response.
Bounce conditions, a result of poor line regulation,
will cause the response and the time base to jump up
and down. The use of too high an oscilloscope gain
aggravates these conditions, whereas the use of too
low a gain necessitates increasing the generator output
to a point where the tuner may be overloaded. The
scope controls should be adjusted so that the width of
the presentation is double the height. Overload may
then be checked by changing the generator output
while observing the shape of the response curve. When
the generator output is changed, the vertical gain of
the oscilloscope should be readjusted to keep the scope
presentation amplitude the same. Do not readjust the
horizontal gain control. Any change in the shape of
the curve indicates overload, in which case a lower
generator output and higher oscilloscope gain must
be used.

The signal generator output must be properly
matched to the antenna input of the tuner. The An-
tenna -Input Matching Network, shown in figure 2 of
PR2170, or Philco Antenna Matching Jig, Part No.
45-1637, may be used for this purpose. If a matching
jig is not used, the result obtained will be extremely
unreliable.

Regeneration in the test setup will also cause poor
and unreliable results. To check for regeneration move
the hand along the generator cable after all equip-
ment is connected, and observe the response curve on
the oscilloscope screen. If the response curve on the
oscilloscope changes as the hand is moved along the
cable, regeneration is indicated. A check for regenera-
tion may also be made by adjusting the VOLUME
control until the noise in the speaker can be heard.
If the level of the noise changes as the hand is moved
along the generator cable, regeneration is indicated.
The symptoms which indicate regeneration may also
be caused by failure to use the proper matching jig
as described above.
Procedure

CAUTION: When comparing the response
curves from channel to channel, maintain
the 2 to 1 width to height relationship in
the oscilloscope presentation as described
above.

1. Connect the FM (sweep) and AM marker gen-
erators to the 300 -ohm aerial input through an aerial -
input matching jig.

2. Connect the oscilloscope to the mixer -grid test
point through a 100,000 -ohm, one-half watt resistor, as
shown in figures. Connect the ground lead of the
oscilloscope as close to the mixer tube as possible.

3. Apply 1.5 volts bias to the white tuner a -g -c lead.

71, 81, and 91, continued.
Applicable only to Chassis 71.

4. Disconnect the tuner coupling link at wiring
panel B-11 terminals 5 and 6, and solder a 68 -ohm,
one -half -watt carbon resistor to the open link coming
from the tuner. See figure 34. Remove the first i-f
tube from its socket.

Applicable only to Chassis 8)
4. Disconnect the tuner link at terminal board

B11-7 and B11-8 (see figure 34), and connect a 40- to
70 -ohm carbon resistor to the two leads of the link.

Applicable only to Chassis 91.
4. Disconnect the tuner coupling link at wiring

panel B-13 terminals 1 and 4, and solder a 68 -ohm,
one-half watt carbon resistor to the open link coming
from the tuner. See figure 7. Remove the first i-f tube
from its socket.

5. Set the CHANNEL SELECTOR and FM (sweep)
generator to Channel 13 (213 mc.). Adjust the gen-
erator for sufficient sweep width to show the complete
response curve.

6. Establish channel limits (see figure 5) by using
the marker (AM r -f ) signal generator to produce
marker pips on the response curve. (Set the marker
generator first to 210 mc., then 216 mc.) The response
curve should be reasonably flat between the limits.

7. Adjust TC502 and TC504 (figure 4) for a sym-
metrical, approximately centered pass band. Set marker
generator to 213 mc. Detune TC504 counterclockwise
until a single peak appears. Adjust TC502 until the
peak falls on the 213-mc. marker. (It may be necessary
to increase the output of the generator during this
adjustment.) Then adjust TC500 for maximum curve
height and symmetry of the single peak. The antenna
circuit is now tuned for the high band channels.

NOTE: On later runs of the tuner, L506 is not tun-
able and TC500 is omitted, therefore, the adjustments
in step 7 should be confined to TC502 and TC504 when
later -run tuners are encountered.

II MC MA1
4.5 MC MIN

RESPONSE MUST
FALL INSIDE SHADED
AREA

CHANNEL CARRIERS
MUST LIE BETWEEN
THESE LIMITS

Figure S. Television Tuner Response Curve. 1 1 9
Showing Bandpass Limits
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Alignment for PHILCO Chassis 71, 81, and 91, continued.

rm.

SO

TO

VAL

01.4iNAL COAEPENSATM

Figure 6. Television Tuner Response Curve.
Showing Tracking Compensation

8. Readjust TC502 and TC504 for a symmetrical re-
sponse, centered about 213 mc. and falling within the
specifications as shown in figure 5.

9. Set the CHANNEL SELECTOR and FM genera-
tor to Channel 7 (177 mc.). Establish the channel
limits by using the marker -signal generator to pro-
duce marker pips on the response curve. (Set the
marker generator first to 174 mc., and then to 180 mc.)
The curve should be reasonably flat between the
limits.

10. On Channel 7, observe the tilt, and center fre-
quency of the response curve. The curve should be
centered in the pass band and should be symmetrical.
If it is not symmetrical and appears unbalanced, as in
figure 6, adjust C507 and C512 (figure 4) to obtain
a response curve which is the mirror image (tilt in
the opposite direction) of the original; for example,
if Channel 7 response curve appears as in figure 6A,
adjust C506 and C514 until the curve appears as in
figure 6B. This adjustment overcompensates to make
allowance for the effect of Channel 13 adjustments (to
be made in step 11) upon Channel 7 response.

11. Reset the CHANNEL SELECTOR and genera-
tors to Channel 13, and repeat steps 8 through 10 as
many times as necessary to obtain most symmetrical
and centered response curves on Channels 13 and 7.
Channels 7 through 13 are now correctly aligned.

12. Set the CHANNEL SELECTOR and sweep gen-
erator to Channel 6 (85 mc.).

13. Establish the channel limits, using the marker
generator to produce marker pips on the response
curve. (Set the marker generator first to 82 mc., then
to 88 mc.)

14. Adjust TC503 and TC505 for a symmetrical, ap-
proximately centered pass band. Set the marker gen-
erator to 85 mc. Detune TC505 counterclockwise until
a single peak appears. Adjust TC503 until the peak
falls on the 85-mc. marker. It may be necessary to in-
crease the output of the generator during this adjust-
ment. Then adjust TC501 for maximum curve height
and symmetry of the single peak. The antenna circuit
is now tuned for Channels 2 through 6.

15. Readjust TC503 and TC506 for a symmetrical
response, centered about 85 mc. and falling within the
specifications as shown in figure 6. Channels 2 through
6 are now correctly ali ned.

NOTE: C212 and C515 control the top
of curve. C205 controls the slope at
sound side of curve. C208 controls the
video carrier level. Do not disturb the
setting of C203 from that obtained in
step 2 and 7 above

VIDEO I -F ALIGNMENT
PRELIMINARY

Before proceeding with the alignment or making
an alignment check, observe the following preliminary
instructions:

1. Preset the CONTRAST and BRIGHTNESS con-
trols to the maximum counterclockwise position.

2. Preset the CHANNEL SELECTOR to Channel 4.
3. Insert the video i-f alignment jig into J200.
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Applicable only to Chassis 71.
rocedure

1. Adjust the r -f and i-f a -g -c bias jig for 3 vol.
2. Set the AM generator for 47.25-mc. modulate
itput, and adjust C203 for minimum indication on t]
'ope.
3. Set the AM generator for 43.65-mc. modulate
itput, and adjust C212 for maximum indication (

ie scope.
4. Set the AM generator for 45.4-mc. modulatl
itput, and adjust C208 for maximum indication ;

ie scope.
5. Set the AM generator for 42.85-mc. modulatl
itput, and adjust C205 for maximum indication I

ie scope.
6. Set the AM generator for 44.4-mc. modulatl
itput, and adjust C517 for maximum indication I

he scope.
7. Recheck the adjustment of C203, as made
ep 2 (above).
8. If it is desired to check the over-all response

he receiver, an r -f sweep generator signal may 1
ijected through the proper matching jig into t]

..rial terminals, and the over-all response observe
1 the oscilloscope. Set the CHANNEL SELECTC
Id sweep generator to channel 4. Set the FM
UNING cam to the mark as indicated in step 6
rocedure Using Signal Generators (under OSCILL.
OR ALIGNMENT). The response should fall with

he limits shown in figure.
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Alignment of PHILCO Chassis 71, 81, and 91, continued.
Video I.F. Alignment, continued.
Applicable to Chassis 81, only.

3
CORRECT

ORIENTATION

.SOLDERED

TO
SCOPE

2200
OHMS

PART NO.
66-2228340

PLUG PART NO
27-4785-3

TERMINAL STRIP

2200 OHM RESISTOR
INSULATED WITH SPAGHETTI

SHIELD PART NO. 56-5629FA3

SOLDERED

SHELL PART NO. 56-1146-I

PLUG PART NO 27-4785-3

Video I -F Alignment Jig

GND
PART OF POTENTIOMETER

3 VOLT- BATTERY

SHORT-CIRCUIT 10,000 OHM POTENTIOMETER

PROTECTION
PART NO. 45-5010

RESISTOR

PROCEDURE for Chassis 81.
1. Tune the AM generator to 28.1 mc., and adjust

TC200 (see figure 7) for minimum output, as observed
on the oscilloscope.

2. Tune the AM generator to 22.1 mc., and adjust
TC203 for minimum output, as observed on the oscil-
loscope.

NOTE: In steps 1 and 2 it is necessary to
keep the generator output sufficiently high
that a null indication may be observed on the
oscilloscope; however, avoid overloading of
the receiver by excessive signal.

3. Tune the AM generator to the frequencies indi-
cated below, and adjust the tuning cores for maximum
output.
a. 24.0 mc.-adjust TC512. d. 26.4 mc.-adjust TC204.
b. 25.7 mc.-adjust TC201. e. 24.5 mc.-adjust TC205.
c. 23.6 mc.-adjust TC202.

4. Connect the sweep generator and r -f marker gen-
erator to the antenna terminal through a matching jig.
( If a separate oscilloscope is used, connect the sweep
output of the generator to the horizontal input of the
oscilloscope.) Set the CHANNEL SELECTOR to Chan-
nel 4, and tune the sweep generator for output on
Channel 4. After the equipment is propertly connected,
adjust the FINE TUNING control to the mark, as
indicated in the NOTE under OSCILLATOR ALIGN-
MENT.

5. If the response curve does not fall within the
limits shown in figure 8, the adjustment of the tuning
cores may be touched up slightly, while observing the
response curve with the sweep generator. Do not re-
touch the setting of TC200 and TC203. To adjust the
curve, adjust TC201 and TC204 for proper video car-
rier level. The top of the curve may be leveled by
adjusting TC205, and the low -frequency side of the
curve may be adjusted by adjusting TC202. By means
of these adjustments the response curve should be
brought within the limits shown in figure 8.

CAUTION: Do not turn any of the tuning

122 cores excessively. To retouch, only turn the
tuning cores slightly.
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Figure 8. Over-all R -F. I -F Response Curve.
Showing Tolerance Limits

Applicable to Chassis 91, only.
Procedure for Chassis 91.

1. Tune the AM generator to 39.75 mc. and adjust
C518 (see figure 7) for minimum output as observed
on the oscilloscope.

2. Tune the AM generator to 47.25 mc. and adjust
C201 for minimum output as observed on the oscillo-
scope.

3. Tune the AM generator to 41.25 mc. and adjust
C203 for minimum output as observed on the oscillo-
scope.

NOTE: In steps 1, 2, and 3 it is necessary to keep
the generator output sufficiently high so that a null
indication may be observed on the oscilloscope; how-
ever, avoid overloading of the receiver by excessive
signal.

4. Tune the AM generator to the frequencies indi-
cated and adjust the trimmers for maximum output.

a. 42.7 mc. adjust C514
b. 45.4 mc. adjust C204
c. 42.0 mc. adjust C206
d. 45.0 mc. adjust C210
e. 44.4 mc. adjust C215
f. 43.0 mc. adjust C218

5. Connect the sweep generator and r -f marker gen-
erator to the antenna terminal through a matching jig.
(If separate oscilloscope is used, connect the sweep out-
put of the generator to the horizontal input of the oscil-
loscope.) Set the CHANNEL SELECTOR to Channel 4
and tune the sweep generator for output on Channel 4.
Tune the r -f marker generator for the video carrier
frequency of Channel 4 (67.25 mc.) and tune the i-f
marker generator (connected to mixer grid) to 45.75
mc. Note that two marker generators are used for
this procedure. The r -f marker generator is connected
to the antenna terminals while the i-f marker generator
is connected to the mixer grid test point, G1. A jig
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Alignment of PHILCO Chassis 71, 81, and 91, continued.

Applicable to Chassis 91, only.
10K

C+

SCOPE
GROUND

/Ago,52 4
SOLDERED
TO SHELL

1500 1.11.1.F

PART NO. 62-215001001

C BIAS -7.5V

TO OSCILLOSCOPE

C+

SCOPE
GROUND

C BIAS -7.5V

TO OSCILLOSCOPE

15K, I/2 WATT
/PART NO.66-3158340

10K, 1/2 WATT
PART Na 66-3108340
MINIATURE
TUBE SHIELD
PART NO. 56-5629FA3

SHELL
PART NO. 56-1146-1

5 PIN PLUG
PART NO. 27-4785-3

Video I -F Alignment Jig (VIDEO TEST
Jack Adapter)

constructed from a piece of fiber tubing, with 3/16
inch inside diameter, and a brass machine screw which
fits tightly into the tubing is used to connect the gen-
erator to the test point. The screw is adjusted so that
it clears the test point by approximately 1/64 inch.
The output cable of the marker generator is connected
to the head of the brass screw in the jig and to chassis
near the mixer tube. Both marker generators should
be adjusted for the minimum output required to make
the markers barely visible. Failure to observe this pre-
caution or the use of excessive output from the sweep
generator will cause misleading results. After the
equipment is properly connected, adjust the FINE
TUNING control for zero -beat of the two markers,
as observed on the oscilloscope. When zero beat is
obtained, remove the i-f marker.

6. If the response curve does not fall within the
limits as shown in figures the adjustment of the trim-
mers may be touched up slightly, while observing the
response curve with the sweep generator. Do not re-
touch thesetting of C518, C201, C203, or C206. To
adjust the curve, first adjust C215 and C218, alternately
until maximum improvement has been obtained. C215
affects the tilt of the curve and C218 affects the dip
of the curve. After C215 and C218 have been adjusted,
adjust C514 for proper slope at the 42.25 mc. side of
the curve, then adjust C204 and C210 for proper level
at the video carrier (45.75 mc.).

CAUTION: Do not turn any of the trim-
mers excessively. To retouch, only turn the
trimmers slightly.

100

141

I

lilt'

67 69.5
67.25
VIDEO

CARRIER
FREQUENCY IN MC

Overall R -F, I -F Response Curve

72
70.75
50%

CHECK POINT

Applicable to Chassis 91, only.
S -I -F ALIGNMENT

The sound i-f system may be aligned by means of
the station signal or an accurately calibrated signal
generator as the signal source. If the station signal is
used, tune the FINE TUNING control for the best
picture regardless of sound. It will be necessary to
reduce the signal input to the receiver so that the d -c
output at the sound detector, as measured between pins
2 and 3 of J400, is kept below 10 volts maximum and
preferably below 5 volts. In strong signal areas this
may require shorting of the antenna terminals and
the application of bias to the a -g -c circuit. The signal
input to the receiver may be adjusted by varying the

BIAS -7.5V

SHELL PART
NO. 56-1146-I

2200, 1/2 WATT
PART NO.

66-2228340

TO SIGNAL GEN
OR SCOPE
(SHORT LEAD)

TO SIGNAL GEN
OR SCOPE

TO SIGNAL GEN
OR SCOPE

BIAS+
SIGNAL GEN

OR SCOPE

SOLDER TO
SHELL

PLUG PART
NO.27-4785-3

Figure 2. Sound I -F Input Alignment Jig (VIDEO TEST
Jack Adapter) 123
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Sound I.F.

Figure 3. Sound I -F Output Alignment Jig (FM TEST
Jack Adapter)

length of the shorting lead. The bias may be applied
to the a -g -c circuit by means of the jig shown in
figure 2. The s-i-f output alignment jig shown in
figure 3 should be used for convenient connection of
the meter to the sound detector output.

When an accurately calibrated signal generator is
used, bias should be applied to the a -g -c circuit to aid
in the reduction of circuit noises from the i-f system.
The receiver should be adjusted to a channel on which
no station can be received. The generator should be
connected to pin 2 of J200 through the 2200 ohms
resistor in the sound i-f input alignment jig. The gen-

Alignment for PHILCO R.F. Chassis 91, continued.
erator should be adjusted for unmodulated output at
4.5 mc.

After the above conditions have been met, proceed
as follows:

1. Connect the 20,000 ohms -per -volt meter to the
leads from pins 2 and 3 of the sound i-f output align-
ment jig, negative terminal to pin 2 and positive ter-
minal to pin 3.

2. Adjust TC300, TC400, TC401, and TC402 for
maximum output as indicated on the meter. If the
output exceeds 10 volts, reduce the signal input to the
receiver.

3. Connect the meter to the junction of the two
15,000 -ohm resistors in the sound i-f output alignment
jig and to pin 3. Adjust TC403 for zero crossover.
Zero crossover is indicated by a zero indication on the
meter, and when TC403 s turned in one direction
from this zero point, the meter will swing positive;
turning TC403 in the opposite direction will cause a
negative swing. (To aid in reading a positive and
negative swing of the meter, set the pointer by means
of the zero adjust screw to a convenient calibration
mark on the scale before connecting to the circuit.)

Sound I.F. Alignment for PHILCO Chassis 81 (Alignment for 71 is similar).
SOUND I -F ALIGNMENT

1. Remove the first i-f tube, and connect a v.t.v.m.
or a 20,000 -ohms -per -volt voltmeter to the FM TEST
jack adapter. Adjust the VOLUME control for mod-
erate speaker output.

2. Feed in an accurately calibrated 4.5-mc. AM sig-
nal through the 2200 -ohm resistor in the video i-f
alignment jig to pin 2 of J200.

3. Tune TC400, TC401, and TC402 for maximum
indication on the meter. The point of maximum meter
indication for TC402 should also be the point of mini-
mum speaker output.

4. Tune TC402 for minimum speaker output.
5. Connect an r -f probe or crystal detector to the

grid (pin 2) of the picture tube. See NOTE below.

6. Tune TC300 for minimum indication on oscillo-
scope. If a crystal detector is not available, TC300
may be adjusted for minimum beat pattern, observed
on the picture tube, with a station picture present.

VTVM OR
20,000 -OHMS -PER -VOLT

VOLTMETER

12

PLUG PL400
HERE

TO J400

SOCKET (BOTTOM VIEW)
PART NO. 27-6214

GND

TO OSCILLOSCOPE

PLUG PART NQ
27-4785-3

7. Replace the first i-f tube. Tune in a station and
use the speaker output as an indication.

8. Turn the FINE TUNING control clockwise to
obtain a slightly fuzzy picture.

9. Tune TC402 for minimum AM (noise) output.
NOTE: The R -F Probe, Part No. 76-3595, is
used as a detector of the 4.5-mc. signal, and
the oscilloscope as an indicating device. An
alternate crystal detector may be made up as
shown in figure.

TO
OSCILLOSCOPE

GND 

I/4" 4-40
NUTS AND BOLTS

METAL BRACKETS
SOLDERED TO

SHIELD

MINIATURE SHIELD
PART NO.

56-5629FA3

SHELL
PART NO. 56-1146-1

PLUG
PART NO. 27-4785-3

100,000 OHMS
PART NO.
66-4108340

VOLTM TER

GND

Sound I -F Alignment Jig

1N34
CRYSTAL
PART NO.
54-6001

14701111F
TPART NO.

62-147001001

2201111F
PART NO.

62-122001001

SOCKET
PART NO. 27-6214
NOTE CONNECTIONS
INSULATED WITH
SPAGHETTI

SOLDERED

OSCILLOSCOPE

TERMINAL STRIP

1/4" HOLE

SOLDERED

100,000 OHMS
PART NO. INPUT
06-4108340

CORRECT
ORIENTATION
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RCAVI CTOR
TELEVISION RECEIVERS

MODELS 171200, 171201,

171202, 171211, 17T220
Chassis No. KCS72

The material presented below and on the next seven pages is exact for the
models listed above and using Chassis KCS-72. The group of models listed
below and using Chassis KCS-72A are almost identical to the sets covered on
these pages. There is almost no difference in circuit connections and align-
ment is identical. Models using Chassis KCS-72A employ 21AP4 kinescope.

MODELS 211208, 21T217, 211218, 211227, 211228, 211229
Also combination Models 21T242 and 21T244 using Chassis KCS72D-1 or -2,
have the circuit of the TV section basically the same as the models described.

KINESCOPE
SOCKET

ION TRAP
MAGNET

FOCUS MAGNET
MOUNTING SCREW

FOCUS
CONTROL

PIN -CUSHION
CORRECTION

MAGNET

O

'ADJUSTMENT

11

CENTERING
ADJUSTMENT
LOCK SCREW

NINE

KINE
CUSHION

CENTERING
ADJUSTMENT

LEVER

Figure 1-Yoke and Focus Magnet Adjustments

Horizontal Frequency Adjustment.-Turn the horizontal
hold control to the extreme clockwise position. Tune in a
television station and adjust the T110 horizontal frequency
adjustment at the rear of the chassis until the picture is just out
of sync and the horizontal blanking appears as a vertical or
diagonal black bar in the raster. Then turn the T110 core
until the bar moves out of the picture leaving it in sync.

Horizontal Locking Range Adjustment.-Set the hori-
zontal hold control to the full counter -clockwise position.
Momentarily remove the signal by switching off channel then
back. The picture may remain in sync. If so turn the T110 rear
core slightly and momentarily switch off channel. Repeat until
the picture falls out of sync with the diagonal lines sloping
down to the left. Slowly turn the horizontal hold control
clockwise and note the least number of diagonal bars obtained
just before the picture pulls into sync.

If more than 3 bars are present just before the picture pulls
into sync, adjust the horizontal locking range trimmer C161A
slightly clockwise. If less than 2 bars are present, adjust C161A
slightly counter -clockwise. Turn the horizontal hold control
counter -clockwise, momentarily remove the signal and re-
check the number of bars present at the pull -in point. Repeat
this procedure until 2 or 3 bars are present.

Repeat the adjustments under "Horizontal Frequency Ad-
justment" and "Horizontal Locking Range Adjustment" until
the conditions specified under each are fulfilled. When the
horizontal hold operates as outlined under "Check of Horizon-
tal Oscillator Alignment" the oscillator is properly adjusted.

If it is impossible to sync the picture at this point and the
AGC system is in proper adjustment it will be necessary to
adjust the Horizontal Oscillator by the method outlined in the
alignment procedure

FOCUS MAGNET ADJUSTMENT.-The focus magnet
should be adjusted so that there is approximately three -eighths
inch of space between the rear cardboard shell of the yoke
and the flat of the front face of the focus magnet. This spacing
gives best average focus over the face of the tube.
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Figure 2-Rear Chassis Adjustments

AGC THRESHOLD CONTROL.-The AGC threshold
control R149 is adjusted at the factory and normally should
not require readjustment in the field.

To check the adjustment of the AGC Threshold Control,
tune in a strong signal and sync the picture. Momentarily
remove the signal by switching off channel and then back. If
the picture reappears immediately, the receiver is not over-
loading due to improper setting of R149. If the picture requires
an appreciable portion of a second to reappear, or bends
excessively, R149 should be readjusted.

Turn R149 fully counter -clockwise. The raster may be bent
slightly. This should be disregarded. Turn R149 clockwise
until there is a very, very slight bend or change of bend in
the picture. Then turn R149 counter -clockwise just sufficiently
to remove this bend or change of bend.

If the signal is weak, the above method may not work as
it may be impossible to get the picture to bend. In this case,
turn R149 clockwise until the snow in the picture becomes
more pronounced, then counter -clockwise until the best signal
to noise ratio is obtained.

The AGC control adjustment should be made on a strong
signal if possible. If the control is set too far clockwise on a
weak signal, then the receiver may overload when a strong
signal is received.

FM TRAP ADJUSTMENT.-In some instances inter-
ference may be encountered from a strong FM station signal.
A trap is provided to eliminate this type of interference. To
adjust the trap tune in the station on which the interference
is observed and adjust the L203 core on top of the antenna
matching transformer for minimum interference in the picture

CAUTION.-In some receivers, the FM trap L203 will tune
down into channel 6 or even into channel 5. Needless to say,
such an adjustment will cause greatly reduced sensitivity on
these channels. If channels S or 6 are to be received, check
L203 to make sure that it does not affect sensitivity on
these two channels.

DEFLECTION
YOKE
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TEST EQUIPMENT. -To properly service the television
chassis of this receiver, it is recommended that the following
test equipment be available:

R -F Sweep Generator meeting the following requirements:

(a) Frequency Ranges
20 to 30 mc., 1 mc. and 10 mc. sweep width
50 to 90 mc., 10 mc. sweep width

170 to 225 mc., 10 mc. sweep width
(b) Output adjustable with at least .1 volt maximum.
(c) Output constant on all ranges.
(d) "Flat" output on all attenuator positions.

Cathode -Ray Oscilloscope. -For alignment purposes, the
oscilloscope employed must have excellent low frequency and
phase response, and should be capable of passing a 60 -cycle
square wave without appreciable distortion.

For video and sync waveform observations, the oscilloscope
must have excellent frequency and phase response from 10
cycles to at least two megacycles in all positions of the gain
control.

Signal Generator to provide the following frequencies with
crystal accuracy.

(a) Intermediate frequencies
22.25 and 25.5 mc. cony. and first pix i-f trans.
22.75 mc. second picture i-f transformer
24.25 mc. fourth picture i-f transformer
25.5 mc. third picture i-f transformer
25.50 mc. picture carrier
27.00 mc. adjacent channel sound trap

(b) Radio frequencies

Channel
Number

Picture Sound
Carrier Carrier

Freq. Mc. Freq. Mc.
2 . 55.25 59.75
3 61.25 65.75
4 67.25 71.75
5 77.25 81.75
6 83.25 87.75
7 175.25 179.75
8 181.25 ,, 185.75
9 187.25 ,,, 191.75

10 193.25 197.75
11 199.25 203.75
12 205.25 209.75
13 211.25 215.75

(c) Output of these ranges should be adjustable and at
least .1 volt maximum.

Heterodyne Frequency Meter with crystal calibrator
which covers the frequency range from 80 mc. to 109 mc. and
from 200 mc. to 237 mc.

Electronic Voltmeter of Junior or Senior "VoltOhmyst"
type and a high voltage multiplier probe for use with this
meter to permit measurements up to 15 kv.

Service Precautions. -If possible, the chassis should be
serviced without the kinescope. However, if it is necessary to
view the raster during servicing, it would be a great con-
venience fo have a bench mounted kinescope and speaker
complete with a set of extension cables.

CAUTION: Do not short the kinescope second anode lead.
Its short circuit current presents a considerable overload on
the high voltage rectifier V117.

Adjustments Required. -Normally, only the r -f oscillator
and mixer lines will require the attention of the service
technician. All other circuits are either broad or very stable
and hence will seldom require readjustment.

ORDER OF ALIGNMENT. -When a complete receiver

12
lignmentthis

e following order:
it canbe most conveniently performed

in

(1) R -F unit

(2) Picture i-f transformers
(3) Picture i-f trap
(4) Sweep of picture i-f
(5) Ratio detector

alignment

RCA Victor (continued)

( 6) Sound i-f alignment
( 7) 4.5 Mc Trap Adjustment
( 8) Check of overall response
( 9) AGC control adjustment
(10) Horizontal oscillator

alignment

R -F UNIT ALIGNMENT. -Disconnect the co -ax link
from terminal 2 of the r -f unit terminal board and connect a
39 ohm composition resistor between lugs 1 and 2.

Detune Tl by backing the core all the way out of the coil.
Back the L44 core all the way out. Back the L203 core all

the way out.

In order to align the r -f tuner, it will first be necessary to
set the channel -13 oscillator to frequency. The shield over the
bottom of the r -f unit must be in place when making any
adjustments.

The oscillator may be aligned by adjusting it to beat with
a crystal -calibrated heterodyne frequency meter. Couple the
meter probe loosely to the receiver oscillator.

Set the channel selector switch to 13.

Adjust the heterodyne frequency meter to the correct fre-
quency (236.75 mc).

Set the fine tuning control 30 degrees clockwise from the
mechanical center of its range.

Adjust Cl for an audible beat on the heterodyne frequency
meter.

Now that the channel -13 oscillator is set to frequency, we
may proceed with the r -f alignment.

Turn the AGC control fully clockwise.

Obtain a 7.5 volt battery capable of withstanding appre-
ciable current drain and connect the ends of a 1,000 ohm
potentiometer across it. Connect the battery positive terminal
to chassis and the potentiometer arm to terminal 3 of the
r -f unit. Adjust the bias box potentiometer to produce -3.5
volts of bias at the r -f unit terminal board.

Connect the oscilloscope to the test point TP1 on top of
the r -f unit.

Connect the r -f sweep oscillator to the receiver antenna
terminals. The method of connection depends upon the output
impedance of the sweep. The P300 connections for 300 -ohm
balanced or 72 -ohm single -ended input are shown in the
circuit schematic diagram. If the sweep oscillator has a
50 -ohm or 72 -ohm single -ended output, 300 -ohm balanced
output can be obtained by connecting as shown in Figure 10

Connect the signal generator loosely to the receiver antenna
terminals.

Set the receiver channel switch to channel 8.
Set the sweep oscillator to cover channel 8.

Insert markers of channel 8 picture carrier and sound car-
rier, 181.25 mc. and 185.75 mc.

Adjust C9, Cll, C16 and C22 for approximately correct
curve shape, frequency, and band width as shown in Figure 11.

The correct adjustment of C22 is indicated by maximum
amplitude of the curve midway between the markers. C16
tunes the r -f amplifier plate circuit and affects the frequency
of the curve most noticeably. C9 tunes the converter grid cir-
cuit and affects the tilt of the curve most noticeably (assuming
that C22 has been properly adjusted). Cll is the coupling ad-
justment and hence primarily affects the response band width.

Set the receiver channel switch to channel 6.

Adjust the heterodyne frequency meter to the correct fre-
quency (108.75 mc.).

Set the fine tuning control 30 degrees clockwise from the
mechanical center of its range.

Adjust L5 for an audible beat on the heterodyne frequency
meter.



MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION

RCA Victor (continued) 17T200, 17T201, 17T202,
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Set the sweep generator to channel 6.
From the signal generator, insert channel 6 sound and

picture carrier markers, 83.25 mc. and 87.75 mc.
Adjust L42, L45 and L49 for proper response as shown in

Figure 11.
L42 is adjusted to give maximum amplitude of the curve

between the markers. L45 primarily affects the tilt of the curve.
L49 primarily affects the frequency of response.

Connect the "VoltOhymst" to the r -f unit test point TP1.
Adjust C7 for -3.0 volts at the test point.
Retouch L42, L45 and L49 for proper response if necessary.

If necessary, retouch C11 for proper band width on channel 6.
Continue these retouching adjustments until proper response
is obtained and -3.0 volts of oscillator injection are present
at the test point, TP1.

Set the receiver channel selector switch to channel 8 and
readjust Cl for proper oscillator frequency.

Set the sweep oscillator and signal gerierator to channel 8.
Readjust C9, C16 and C22 for correct curve shape, fre-

quency and band width. Readjust C11 only if necessary.
Switch the receiver, the sweep oscillator and signal gen-

erator to channel 13.
Adjust L52 for maximum amplitude of the curve midway

between markers and then overshoot the adjustment by turn-
ing the slug in the same direction from the initial setting a
little more than the amount of turning required to reach maxi-
mum amplitude of response.

Adjust C22 for maximum amplitude of response.
Turn off the sweep generator. Adjust the L43 core for correct

channe113 oscillator frequency, then overshoot the adjustment
by turning the slug a little more in the same direction from
the initial setting. Reset the oscillator to proper frequency by
adjustment of Cl.

Turn the sweep oscillator back on.
Check the response of channels 7 through 13 by switching

the receiver channel switch, sweep oscillator and marker
oscillator to each of these channels and observing the
response and oscillator injection obtained. See Figure 11 for
typical response curves. It should be found that all these
channels have the proper shaped response with the markers
above 80' ; response.

If the markers do not fall within this requirement, switch to
channel 8 and readjust C9, C11, C16 and C22 as necessary.
If C22 required adjustment, the adjustment should be overshot
a small amount and corrected by adjlistment of L52 to give
maximum amplitude of response between the sound and pic-
ture carrier markers. The antenna circuit (L52, C22) is broad
so that tracking is not particularly critical.

If the valley in the top of the selectivity curves for the high
channels is deeper than normal, the curve can be flattened
somewhat by decreasing the inductance of L44 by turning the
core stud in. Be sure to check for undesirable resonant suck -
outs on channels 7 and 8 if this is done.

Turn the sweep oscillator off and check the receiver channel
8 r -f oscillator frequency. If the oscillator is off frequency
overshoot the adjustment of Cl and correct by adjusting L43.

Turn the receiver channel selector switch to channel 6,
Adjust L5 for correct oscillator frequency.

Turn the sweep oscillator on and to channel 6 and observe
the response curve. If necessary readjust L42, L45 and L49.
It should not be necessary to touch C11.

Check the oscillator injection voltage at the test point TP1.
If necessary adjust C7 to give -3 volts injection. If C7 is
adjusted, switch to channel 8, and readjust C9 for proper
curve shape, then recheck channel 6.

Switch the receiver through channel 6 down through
channel 2 and check for normal response curve shapes and
oscillator injection voltage.

Likewise check channels 7 through 13, stopping on 13 for
the next step.

With the receiver on channel 13, check the receiver oscilla-
tor frequency. Correct by adjustment of Cl if necessary.

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the heterodyne frequency meter to each
channel and adjusting the appropriate oscillator trimmer to
obtain a beat on the freq. meter. It should be possible to adjust
the oscillator to the correct frequency onall channels with the
fine tuning control 30 degrees clockwise from the mechanical
center of its range.

Channel
Number

Picture
Carrier

Freq. Mc.

Sound
Carrier

Freq. Mc.

Receiver
R -F Osc.
Freq. Mc.

Channel
Oscillator

Adjustment
2 55.25 59.75 80.750 Ll
3 61.25 65.75 86.750 L2
4 67.25 71.75 92.750 L3
5 77.25 81.75. 102.750 L4
6 . 83.25 87.75 108.750 L5
7 175..25 179.75. 200.750 L6
8 181.25 185.75 . 206.750 L7
9 187.25 191.75. 212.750 L8

10 193.25 197.75 218.750 L9
11 199.25 203.75 .224.750 Ll 0
12 205.25 209.75 230.750 L11
13 211.25 215.75 236.750 Cl

Switch to channel 8 and observe the response.
Adjust T1 clockwise while watching the change in response.

When T1 is properly adjusted, the selectivity curve will be
slightly wider with a slightly deeper valley in its top.

Switch through all channels and observe response, oscilla-
tor injection and r -f oscillator frequency. Minor touch-ups of
adjustments may be made at this time. However, if C7 or C9
are changed appreciably, then a recheck of the oscillator
frequency on all channels should be made.

Reconnect the link from T101 to terminal 2 of the r -f unit
terminal board.

Since T1 was adjusted during the r -f unit alignment it will
be necessary to sweep the overall i-f response.

R -F UNIT TUBE CHANGES. -Since most of the circuits
are low capacitance circuits the r -f unit may require readjust-
ments when the tubes are changed.

If the 6CB6 r -f amplifier tube is changed, it may be neces-
sary to readjust C16 and C22.

If the 616 oscillator and mixer tube is changed, then more
extensive adjustments are required.

For good conversion efficiency, the oscillator injection to a
triode mixer must be held reasonably close to the optimum
value. Although there is some latitude in this level, it is nearly
expended in the normal variation in injection from channel
to channel. Consequently, the adjustment of C7 is limited pri-
marily to establishing the conditions for good conversion.
Since changes in oscillator injection affect conversion gain, it
also affects the input capacity of the mixer, thus also affecting
tracking of the mixer grid circuit. These tube variations with
their consequent effect on circuit alignment thereby require
readjustment of the r -f unit if maximum conversion efficiency
is to be retained after the 616 tube is changed. It may be
possible, however, to try several 6J6 tubes and select one
which gives satisfactory performance without realignment.

PICTURE I -F TRANSFORMER ADJUSTMENTS. -
Connect the "VoltOhmyst" to the junction of R142 and R143.

Turn the AGC control fully clockwise.
Obtain a 7.5 volt battery capable of withstanding appre-

ciable current drain and connect the ends of a 1,000 ohm
potentiometer across it. Connect the battery positive terminal
to chassis and the potentiometer arm to the junction R142
and R143. Adjust the potentiometer for -5.0 volts indication
on the "VoltOhmyst".

Set the channel switch to channel number 9, 10 or 11.
Connect the "VoltOhmyst" to pin 4 of V110 and to ground.
Connect the output of the signal generator to the mixer grid

test point TP2 in series with a 1500 mmf ceramic capacitor.
Connect a separate -5 volt bias supply to TP1 with the

positive terminal to ground.
Set the generator to each of the following frequencies and

with a thin fiber screwdriver tune the specified adjustment
for maximum indication on the "VoltOhmyst". In each in-
stance the generator should be checked against a crystal
calibrator to insure that the generator is on frequency. 127
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Adjust the signal generator output to give 3 volts on the
"VoltOhmyst" as the final adjustment is made.

(1) 24.25 mc.-T107 (3) 22.75 mc.-T105
(2) 25.5 mc.-T106
PICTURE I -F TRAP ADJUSTMENT. -With the same

connections as above, tune the generator to 27.00 mc. and
adjust the T104 top core for minimum d -c on the "VoltOhmyst".
Set the generator output so that this minimum is about 3 volts
when final adjustment is made. If necessary, the i-f bias may
be reduced in order to obtain the 3 volt reading on the
"VoltOhmyst".

SWEEP ALIGNMENT OF PIX I -F. -To align Ti and
T104, connect the sweep generator to the mixer grid test point
TP2. In series with a 1500 mmf ceramic capacitor use the
shortest leads possible, with not more than one inch of
unshielded lead at the end of the sweep cable. Connect the
sweep ground lead to the r -f unit outer shield.

Connect a separate -5.0 volt bias supply to TP1 with the
positive terminal connected to gad.

Set the channel selector switch between channels 2 and 13.
Clip 330 ohm resistors across terminals A and B of T106

and T107.
Preset C115 to minimum capacity.
Adjust the bias box potentiometer to obtain -5.0 volts of

bias as measured by a "VoltOhmyst" at the junction of R142
and R143. Leave the AGC control fully clockwise.

Connect a 180 ohm composition resistor from pin 5 of V106
to terminal A of T105. Connect the oscilloscope diode probe
to pin 5 of V106 and to ground.

Couple the signal generator loosely to the diode probe in
order to obtain markers.

Adjust T1 (top) and T104 (bottom) for maximum gain and
with 25.5 mc. at 70' , of maximum response.

Set the sweep output to give 0.3 volt peak -to -peak on the
oscilloscope when making the final touch on the above
adjustment.

Adjust C115 until 22.25 mc. is at 70' ; response with respect
to the low frequency shoulder of the curve as shown in
Figure 12.

Disconnect the diode probe, the 180 ohm and two 330
ohm resistors.

Connect the oscilloscope to pin 4 of V110 socket.
Leave the sweep generator connected to the mixer grid

test point TP2 with the shortest leads possible.
Adjust the output of the sweep generator to obtain 3.0 volts

peak -to -peak on the oscilloscope.
Couple the signal generator loosely to the grid of the first

pix i-f amplifier. Adjust the output of the signal generator to
produce small markers on the response curve.

Retouch T105, T106 and T107 to obtain the response shown
in Figure 13.

It is especially important that the 22.4 mc. marker should
fall at 5574.) on the overall i-f response curve. If the marker
should fall appreciably higher than 55%, trouble may be
experienced with sound in the picture. If the marker should
fall appreciably below 55% response, the sound sensitivity
may be reduced and may cause the sound to be noisy in
weak signal areas.

RATIO DETECTOR ALIGNMENT. -Set the signal gen-
erator at 4.5 mc. and connect it to the first sound i-f grid,
pin 1 of V101.

As an alternate source of signal, the RCA WR39B or
WR39C calibrator may be employed. In such a case, connect
the calibrator to the grid of the third pix i-f amplifier, pin
I of V108.

Set the frequency of the calibrator to 25.50 mc. (pix
carrier) and modulate with 4.5 mc. crystal. The 4.5 mc.
signal will be picked off at L102 and amplified through the
sound i-f amplifier.

Connect the "VoltOhmyst" to pin 2 of V103.
Tune the ratio detector primary, T102 top core for maximum

d -c output on the "VoltOhmyst". Adjust the signal level from
the signal generator for 6 volts on the "VoltOhmyst" when
128Molly peaked. This is approximately the operating level of
he ratio detector for average signals.

RCA Victor (continued)

Connect the "VoltOhmyst" to the junction of R106 and C108.
Tune the ratio detector secondary T102 bottom core for zero

d -c on the "VoltOhmyst".
Repeat adjustments of T102 top for maximum d -c at pin 2

of V103 and T102 bottom for zero d -c at the junction of 8106
and C108. Make the final adjustments with the signal input
level adjusted to produce 6 volts d -c on the "VoltOhmyst" at
pin 2 of V103.

SOUND I -F ALIGNMENT. -Connect the signal genera-
tor to the first sound i-f amplifier grid, pin 1 of V101.

As an alternate source of signal, the RCA WR39B or
WR39C calibrator may be employed as above.

Connect the "VoltOhmyst" to pin 2 of V103.
Tune the T101 top core for maximum d -c on the "Volt-

Ohmyst".
The output from the signal generator should be set to

produce approximately 6.0 volts on the "VoltOhmyst" when
the final touches on the above adjustment are made.

4.5 MC. TRAP ADJUSTMENT. -Connect the signal
generator in series with a 1,000 ohm resistor to pin 2 of V109.
Set the generator to 4.5 mc. and modulate it 30' with 400
cycles. Set the output to approximately 0.5 volts.

Short the third pix i-f grid to ground, pin 1, V108, to
prevent noise from masking the output indication.

Connect the crystal diode probe of an oscilloscope to the
plate of the video amplifier, pin 8 of V110.

Adjust the core of L103 for minimum output on the oscillo-
scope.

Remove the short from pin 1, V108 to ground.
As an alternate method, this step may be omitted at this

point in the alignment procedure and the adjustment made
"on the air" after the alignment is completed.

If this is done, tune in a station and observe the picture on
the kinescope. Ii no 4.5 mc. beat is present in the picture, when
the fine tuning control is set for proper oscillator -frequency,
then L103 requires no adjustment. If a 4.5 mc. beat is present,
turn the fine tuning control slightly clockwise so as to exagger-
ate the beat and then adjust L103 for minimum beat.

CHECK OF OVERALL RESPONSE. -If desired, the
overall response of the receiver can be checked on each
channel.

Connect the r -f sweep generator to the receiver antenna
input terminals. If necessary, employ one of the pads shown
in Figure 10 to match the sweep output cable to the r -f unit.

Connect the signal generator loosely to the first pix i-f
amplifier grid.

Adjust the bias potentiometer to obtain -5.0 volts of bias
as measured by a "VoltOhmyst" at the junction of R142
and 8143.

Connect the oscilloscope to pin 4 of V110.
Check the response of channels 2 through 13 by switching

the receiver channel switch and sweep oscillator to each of
these channels and observing the response obtained. On
each channel, adjust the output of the sweep generator to
obtain 3.0 volts peak -to -peak on the oscilloscope.

I -F markers at 22.4 mc., 24.75 mc. and 25.5 mc. should be
provided by the signal generator.

The response obtained in this manner should be very similar
to that shown in Figure 13.

Some curves may show a 10% sag in the top between
22.75 mc. and 24.75 mc. while others may show a 10% peak
in this region. This may be considered normal.

If the picture carrier is consistently high or low on all
channels, T106 may be adjusted slightly. Do not adjust T105.

AGC CONTROL ADJUSTMENT. -Disconnect all test
equipment except the oscilloscope which should be connected
to pin 8 of V110.

Connect an antenna to the receiver antenna terminals.
Turn the AGC control fully counter -clockwise.
Tune in a strong signal and adjust the oscilloscope to see

the video waveform.
Turn the AGC control clockwise until the tips of sync begin

to be compressed, then counter -clockwise until no compression
is obtained.
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HORIZONTAL OSCILLATOR ADJUSTMENT.-Nor-
molly the adjustment of the horizontal oscillator is not con-
sidered to be a part of the alignment procedure, but since the
oscillator waveform adjustment may require the use of an
oscilloscope, it can not be done conveniently in the field. The
waveform adjustment is made at the factory and normally
should not require readjustment in the field. However, the
waveform adjustment should be checked whenever the re-
ceiver is aligned or whenever the horizontal oscillator opera-
tion is improper.

Horizontal Freguency Adjustment.-Tune in a station
and sync the picture. If the picture cannot be synchronized
with the horizontal hold control R170B, then adjust the T110
frequency core on the rear apron until the picture will
synchronize. If the picture still will not sync, turn the T110
waveform adjustment core (under the chassis) out of the coil
several turns from its original position and readjust the T110
frequency core until the picture is synchronized.

Examine the width and linearity of the picture. If picture
width or linearity is incorrect, adjust the horizontal drive
control C161B, the width control L106 and the linearity control
L108 until the picture is correct.

Horizontal Oscillator Waveform Adjustment.-The
horizontal oscillator waveform may be adjusted by either of
two methods. The method outlined in paragraph A below may
be employed in the field when an oscilloscope is not available.
The service shop method outlined in paragraph B below
requires the use of an oscilloscope.

A.-Turn the horizontal hold control completely clockwise.
Place adjustment tools on both cores of T110 and be prepared
to make simultaneous adjustments while watching the picture
on the screen. First, turn the T110 frequency core (on the rear
apron) until the picture falls out of sync and three or four
diagonal black bars sloping down to the right appear on the
screen. Then, turn the waveform adjustment core (under the
chassis) into the coil while at the same time adjusting the fre-
quency core so as to maintain three or four diagonal black
bars on the screen. Continue this procedure until the oscillator
begins to motorboat, then turn the waveform adjustment core
out until the motorboating just stops. As a check, turn the T110
frequency core until the picture is synchronized then reverse
the direction of rotation of the core until the picture falls out
of sync with the diagonal bars sloping down to the right.
Continue to turn the frequency core in the same direction. No
more than three or four bars should appear on the -screen.
Instead, the horizontal oscillator should begin the motorboat.
Retouch the adjustment of the T110 waveform adjustment core
if necessary until this condition is obtained.

B.-Connect the low capacity probe of an oscilloscope to
terminal C of T110. Turn the horizontal hold control one -
quarter turn from the clockwise position so that the picture is
in sync. The pattern on the oscilloscope should be as shown
in Figure 14. Adjust the waveform adjustment core of T110
until the two peaks are at the same height. During this
adjustment, the picture must be kept in sync by readjusting
the hold control if necessary.

This adjustment is very important for correct operation of
the circuit. If the broad peak of the wave on the oscilloscope
is lower than the sharp peak, the noise immunity becomes
poorer, the stabilizing effect of the tuned circuit is reduced
and drift of the oscillator becomes more serious. On the other
hand, if the broad peak is higher than the sharp peak, the
oscillator is overstabilized, the pull -in range becomes inade-
quate and the broad peak can cause double triggering of the
oscillator when the hold control approaches the clockwise
position.

Remove the oscilloscope upon completion of this adjustment.

Horizontal Locking Range Adjustment.-Set the hori-
zontal hold control to the full counter -clockwise position.
Momentarily remove the signal by switching off channel then
back. The picture may remain in sync. If so turn the T110
frequency core slightly and momentarily switch off channel.

17T200, 17T201, 17T202,
17T211, 17T220

Repeat until the picture falls out of sync with the diagonal lines
sloping down to the left. Slowly turn the horizontal hold control
clockwise and note the least number of diagonal bars
obtained just before the picture pulls into sync.

If more than 3 bars are present just before the picture pulls
into sync, adjust the horizontal locking range trimmer C161A
slightly clockwise. If less than 2 bars are present, adjust
C161A slightly counter -clockwise. Turn the horizontal hold
control counter -clockwise, momentarily remove the signal and
recheck the number of bars present at the pull -in point.
Repeat this procedure until 2 or 3 bars are present.

Turn the horizontal hold control to the maximum clockwise
position. Adjust the T110 frequency core so that the diagonal
bar sloping down to the right appears on the screen and then
reverse the direction of (adjustment so that bar just moves to
the left side of the screen leaving the picture in synchronization.

SENSITIVITY CHECK.-A comparative sensitivity check
can be made by operating the receiver on a weak signal
from a television station and comparing the picture and sound
obtained to that obtained on other receivers under the same
conditions.

This weak signal can be obtained by connecting the shop
antenna to the receiver through a ladder type attenuator pad.
The number of stages in the pad depends upon the signal
strength available at the antenna. A sufficient number of
stages should be inserted so that a somewhat less than normal
contrast picture is obtained when the picture control is at the
maximum clockwise position. Only carbon type resistors should
be used to construct the pad.

RESPONSE CURVES are shown in the classical manner of
presentation, that is with "response up" and low frequency to
the left. The manner in which they will be seen in a given test
set-up will depend upon the characteristics of the oscilloscope
and the sweep generator. The curves may be seen inverted
and or switched from left to right depending on the deflec-
tion polarity of the oscilloscope and the phasing of the
sweep generator,

NOTE ON R -F UNIT ALIGNMENT.-Because of the
frequency spectrum involved and the nature of the de /ice,
many of the r -f unit leads and components are critical in some
respects. Even the power supply leads form loops which couple
to the tuned circuits, and if resonant at any of the frequencies
involved in the performance of the tuner, may cause serious
departures from the desired characteristics. In the design of
the receiver these undesirable resonant loops have been
shifted far enough away in frequency to allow reasonable
latitude in their components and physical arrangement with-
out being troublesome. When the r -f unit is aligned in the
receiver, no trouble from resonant loops should be experi-
enced. However, if the unit is aligned in a jig separate from
the receiver, attention should be paid to insure that unwanted
resonances do not exist which might present a faulty repre-
sentation of r -f unit alignment.

A resonant circuit exists between the r -f tuner chassis and
the outer shield box, which couples into the antenna and fr-
plate circuits. The frequency of this resonance depends on the
physical structure of the shield box, and the capacitance be-
tween the tuner chassis and the front plate. In the KRK8 units,
this resonance should fall between 120 and 135 mc. and is
controlled in the design by using insulating washers of dif-
ferent thicknesses (in the front plate to tuner chassis mounting)
to compensate for differences in the shield boxes of different
models of receivers. The performance of the tuner, particularly
on channels 7 and 8 will be impaired if the proper washers
for the particular shield box involved are not used. Obviously
then, if the r -f unit is removed for service, the washers should
be replaced in the correct order when the unit is replaced.
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RCA Victor (continued)
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CHANGES IN 17T200 AND 21T208 SERIES
The video amplifier V110 was changed to a 6CL6 or a
6AG7 tube. The end of the picture detector plate resistor
2126, previously connected to the junction of R142 and
2143 was reconnected to the junction of 2143 and 2144.

The V110 screen resistor was changed to 39K. The V110
plate load resistors R131 was changed to 2200 ohms, 2133
was changed to 18K, 2135 was changed to 15K and C130
was changed to 270 mmf. Picture detector plate resistor
2126 was changed to 2.2 meg and the end previously
connected to the junction of R143 and R144 was recon-
nected to the junction of R200 and 2201 in the V116 grid
circuit. Brightness control bleeder resistor R183 was
changed to 150K, R185 was omitted and terminal 1 of

R184 connected to ground.
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RCA Victor (continued)
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RCAVICTOR MODELS 17T250DE, 17T261DE

VIP Chassis No. KCS74

A complete circuit diagram is printed across the next two pages, over.
For alignment information refer to material on pages 131 to 135, in the
1952 Television Servicing manual, Volume TV -6. That alignment data
presented in connection with other RCA Victor sets is applicable to these
additional models.

ION TRAP MAGNET ADJUSTMENT. - Set the ion trap
magnet approximately in the position shown in Figure 1.

Starting from this position immediately adjust the magnet by
moving it forward or backward at the same time rotating it
slightly around the neck of the kinescope for the brightest
raster on the screen. Reduce the brightness control setting
until the raster is slightly above average brilliance. Turn the
focus control (shown in Figure 1) until the line structure of the
raster is clearly visible. Readjust the ion trap magnet for
maximum raster brilliance. The final touches of this adjust-
ment should be made with the brightness control at the maxi-
mum clockwise position with which good line focus can be
maintained.

FOCUS MAGNET
MOUNTING SCREW

KINESCOPE
SOCKET

ION TRAP
MAGNET

Pm -CUSHION
CORRECTION i

MAGNET

O
DEFLECTION

YOKE
ADJUSTMENTill! I

DEFLECTION
YOKE

FOCUS
CONTROL

CENTERING
ADJUSTMENT
LOCK SCREW

CENTERING
ADJUSTMENT

LEVER

NINE

NINE
CUSHION

Figure 1-Yoke and Focus Magnet Adjustments

DEFLECTION YOKE ADJUSTMENT. - If the lines of the
raster are not horizontal or squared with the picture mask,
rotate the deflection yoke until this condition is obtained.
Tighten the yoke adjustment wing screw.

PICTURE ADJUSTMENTS. - It will now be necessary to
obtain a test pattern picture in order to make further adjust-
ments. Connect the antenna transmission line to the receiver.

If the Horizontal Oscillator and AGC System are operating
properly, it should be possible to sync the picture at this point.
However, if the AGC control is misadjusted, and the receiver
is overloading, it may be impossible to sync the picture.

If the receiver is overloading, turn R181 on the rear apron
(see Figure 2) counter -clockwise until the set operates normally
and the picture can be synced.

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT. -
Turn the horizontal hold control to the extreme counter.
clockwise position. The picture should remain in horizontal
sync. Momentarily remove the signal by switching off channel
then back. Normally the picture will be out of sync. Turn
the control clockwise slowly. The number of diagonal black
bars will be gradually reduced and when only 2 or 3 bars
sloping downward to the left are obtained, the picture will
pull into sync upon slight additional clockwise rotation of the
control. Pull -in should occur before the control has been
turned 120 degrees from the extreme counter -clockwise posi-
tion. The picture should remain in sync for approximately 90
degrees of additional clockwise rotation of the control. At the
extreme clockwise position, the picture should remain in sync
and should not show a black bar in the picture.
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R211
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LINEARITY

CONTROL

R199
HEIGHT

CONTROL
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AGC

CONTROL

T113
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OSCILLATOR
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(0)PRORD VIDEO 6LOCKING dINPUT JACK RANGE

Figure 2-Rear Chassis Adjustments

CENTERING ADJUSTMENT. - No electrical centering con-
trols are provided. Centering is accomplished by means of a
separate plate on the focus magnet. The centering plates in-
clude a locking screw which must be loosened before cen-
tering. Up and down adjustment of the plate moves the picture
side to side and sidewise adjustment moves the picture up
and down.

It a corner of the raster is shadowed, check the position of
the ion trap magnet. Reposition the magnet within the range
of maximum raster brightness to eliminate the shadow and
recenter the picture by adjustment of the focus magnet plate.
In no case should the magnet be adjusted to cause any loss
of brightness since such operation may cause immediate or
eventual damage to the tube. In some cases it may be neces-
sary to shift the position of the focus magnet in order to
eliminate a corner shadow.

WIDTH. DRIVE AND HORIZONTAL LINEARITY ADJUST.
MENTS. -- Adjustment of the horizontal drive control affects
the high voltage applied to the kinescope. In order to obtain
the highest possible voltage hence the brightest and best
focused picture, adjust horizontal drive trimmer C191B counter.
clockwise until the picture begins to "wrinkle" in the middle
then clockwise until the. "wrinkle" disappears.

Turn the horizontal linearity control L107 clockwise until
the picture begins to "wrinkle" on the right and then counter-
clockwise until the "wrinkle" disappears and best linearity
is obtained.

Adjust the width control L106 to obtain correct picture width.
A slight readjustment of these three controls may be neces-

sary to obtain the best linearity.

STATION SELECTOR
FINE TUNING

TO REMOVE ESCUTCHEON, SLIDE
SPRING CLIP TO LEFT

OSCILLATOR ADJUSTMENT
FOR rHANNEL NUMBER

Figure 3 -RI' Oscillator Adjustments 133
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RCA Victor Models 17T250DE and 17T261DE, using Chassis KCS-74.
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ALIGNMENT OF HORIZONTAL OSCILLATOR. - If in the
above check the receiver failed to hold sync with the hold
control at the extreme counter -clockwise position or failed to
hold sync over 90 degrees of clockwise rotation of the control
from the pull -in point, it will be necessary to make the follow-
ing adjustments.

Horizontal Frequency Adjustment. - Turn the horizontal hold
control to the extreme clockwise position. Tune in a television
station and adjust the T113 horizontal frequency adjustment
at the rear of the chassis until the picture is just out of sync
and the horizontal blanking appears as a vertical or diagonal
black bar in the raster. Then turn the T113 core until the bar
moves out of the picture leaving it in sync.

Horizontal Locking Range Adjustment. - Set the horizontal
hold control to the full counter -clockwise position. Momentarily
remove the signal by switching off channel then back. The

C 1914
picture may remain in sync. If so turn the T113 rear core 10-160
slightly and momentarily switch off channel. Repeat until theLoHcriL
picture falls out of sync with the diagonal lines sloping down RTG4
to the left. Slowly turn the horizontal hold control clockwise cow s-

and note the least number of diagonal bars obtained just
before the picture pulls into sync. C193

If more than 3 bars are present just before the picture pulls
into sync, adjust the horizontal locking range trimmer C191A
slightly clockwise. If less than 2 bars are present, adjust C191A
slightly counter -clockwise. Turn the horizontal hold control
counter -clockwise, momentarily remove the signal and re-
check the number of bars present at the pull -in point. Repeat
this procedure until 2 or 3 bars are present.
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65N7- GT
NOR. SWEEP 05C 

AND CONTR

C198 I

V107

6CB6
2140. PIK.
1-F AMPL.

 160 V.

T 107
3RD. RIX 1-F

TRANS.
41.15 MC

131 V. -NO SIGNAL A
R136
660C

Oy

C 137A C1378
5 0 4700 4700

C136
4700

V113

65N7 -6T
SYNC. SEPARATOR

T I13
HOE. OSC.
TRANS.

1

+285v.

DI

J

12188
620K

59V C170
0.1

-11V

R17911 C 165
150/1 .01

C

8137 R10
1000 66

R184.
18K

V 114A

330CI66

6SN7-C
vERT.

AMPL.

C 171
.047

5189 R190
2.2 18 K
NEG.

R231
820K

C200 R233
680 4753

 R232
.1. 4 7 K

C1915
JO -160
1401212.
DRIVE
CONTR.

VIII
65 Us-GT
HOR. SWEEP
OUTPUT

R Z3
*7900.101

C 20

C201 6235 CO
.0072 180 To.1
C 183 _

5 MP
0101

.25 AN

All resistance values in ohms. K = 1000. Coil resistance values less than I ohm are
All capacitance values less than 1 in MF not shown.

and above 1 in MMF unless otherwise noted. Direction of arrows at controls indicates
clockwise rotation.
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TIO 2
RATIO DE T GALS

TRANS. RATIO
4_524S DETECTOR

V103
R 139
2300

RATIO DET.
BALANCE

IF

: 5 5
: C109

I rt
!..14

f
1

rt, _100
r.li ,6 -- - -0 2

-CIII .,.VAIR
470

4044.
12,50 9111

1000

R108

4.?...
ICII347 10022

C c

$101-B 5101-B
FRONT REAR.

10

RIO9
6800

9110
6800

C 115
.0047

-1
R11.6
I MEG
VOL.

COBTR

CUB
.01

GAV6
1ST. AUDIO
AMPL.

TEL

8113
10

MEG.

R115
10K

JI01 -C117
P140010 1.039
INPUT

C I14
'1100

17T250DE, 17T261DE SCHEMATIC DIAGRAM

v104 V105

0.5 AUDIOAUDIO

TI036A
OUTPUT OUTPUT TR.

Emu (-----

-1- CI20 3 "6" ET_ ! -2 1 1
7 *95V.

..''''' I ' II.01
6
2720 RED I-1-7

.4027 Y =v

3 Cos 4706 3
ZR I 17

- 19116 R119:40211 0
3306 Geo 20 MF.

v108
6CB6
3RD. PIN.
I -F AMPL.

5 121V

T 10$
4TH. P1X. I -F

TRANS.
45.5 MC.

A

C1404 C14011
4 9 4700 4700

C139 R141 R142
4700 10K 1000

:rK3

CAC

5114_ PIX. I -F SOUND6C136 TRANS. L102 THE --OFF
MN. PIK. 0 A 36 TRANS.
I- F AM . 1- - (Tow 14)4-1) rE

4701:'"

3

V109 7 109 T110

5 I

C14111-
4700 T

7 9146
10K

L__

R145 C142
1000

R101

4317
D j

C 144
1500

9147
6800 0148

° I
C 14t4.
.0)

+285 V.

CI46 I C147
10 I 10

tt I

SIC
B-

148
4701(

RIZO
470

IA
I10 N1F. +2135V.

S101- A
FRONT 4,

7 G

V110
L105 6CL6L 103 4Tra 510E0

RED -RED oR.5EL AMPL.

RI
3300

915i
3900

1.104 10
250Hoo:

GRN 1R15447 CI51

3
.0068

C 149
91

A
A 72V.

J102

3
+142v

RI53
220

R164
2200

C- 167
ISO 1110

¶000
IA) -14

8 -K -OR

C2118
.10 MC

CI52-
100

R155
4700

R156
6750

+285V

P-14
SPEAKER

C153
59 3

0
R157
690

4
C154

15

9159
2200

RISES
f 15 K
1 PICTURE
CONTR.

2

R I S 4308
2K

vni TEL

3241C155
150K .3-0.1

PC 101

R195
68K>

9196
390K

3

:10Tt t
VERT. HOLD

CONTR.

V114 B

65N7-GT
VERT. SWEEP
050.4 DISCH.

1.70V.
C 174

- 390

0-4-11
8 7

Y

5202
68K

R203 C178 CI79
100K .0022 .022

)

0175
0.1 CI76 0177

1002210022mie.

R205
10KI

-1-

V"
R200.? C180 C173
820K> .033 5198 1.0022

i 2' -. 3 56" ' R206
R199 .

12OK
2.5 MEG

HEIGHT CONTR.

R209
436

R207
2.2
MEG

C182

52)0
8200

v,.5
6A0.5
VERT SWEEP
OUTPUT

267V

R214
220K

3

nn R216 f R215
VERT 200K I 1501A +101

OuTPuT BRIGHT149
1124749 COQ-TR.

blur -
9213
330

2850.
4.26v.
C2I2C
ISO ME

IFS
R21.1
1500
VERT
LINE
CONTR
/mEm.

4712
470

L 5

42855

-V

9217 -1-C185
0186 100K 0.1
.047

II  V
3300 C187 12219
R218

.0047-r 15 K
V

CHANNEL
'NO. LAMP

3 .1

i9.300v.

10

4560 V.

v 120

17GP4
Hi/4E5009E

7114
14012. SWEEP
OUTPUT f.
14-V TRANS

B BOOST

WA
9201
66 K

i 0205
.027

)

0206_ C207...1_107
.022 1 270+ 111 140R. LIN

47 CONTR
5

183-6T
H -V RECT

AA
12237.5.1

-C 104
220

CONTR
WIDTH

w L 10G

3 5119

L. 109 6W4-GT
1.5 mu -I4 DAMPER

2130V

IEJ

DEFL *YOKE

3IC2013 VERT COILS I RED
91 LII2 LIII 100,

7J7R24I1000
01

5259 R240 I

560 560 I yEL

P102-4
PIN VIEW

C2114a
100 MFI

.1102-F
REAR
VIEW

L 115
FILTER
C11065

elto

+2851,
-..uPPLT

C 209
150 NIF

BLU L

CR102

o 61

c J00)(00000

mcles 0188
.047 .047

10

wI03

0

Z
Y

630
0.44 1

7112 1

5102

5103
INTERLOCK

115V GO,
SUPPLY

Lir'cuit Schematic Diagram

11 voltages measured with "VoltOhmyst" For waveform photographs and service sug- In some receivers, a 6AG7 tube may be
. with no signal input. Voltages should gestions, refer to the Fourth Edition of the employed in place of the 6CL6 video amplifier.
1 within ±20% with 117 v. a -c supply. 17T153 Service Data. 135
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Raytheon
RAYTHEON TELEVISION AND RADIO CORPORATION

A Subsidiary of Raytheon Manufacturing Company

1771, 1712, 2171

SERVICE ADJUSTMENTS
Horizontal Hold Control (L-30):

The horizontal hold control is located on the rear
flange of the chassis and should be adjusted in the fol-
lowing manner.

Set the picture control to its normal operating posi-
tion. Turn the thumb screw clockwise until it reaches its
stop. Turn two complete turns counter -clockwise. The
thumb screw is a vernier adjustment and will then be in
the center of its range.

Turn the iron core with a small screwdriver or adjust-
ing too! until the picture is steady (no horizontal move-
ment). Set the core to the middle of its range.

After the iron core has been properly adjusted the
thumb screw should then be used as a vernier adjust-
ment to control synchronization when necessary.

Horizontal Linearity Magnet - 17" only
The horizontal linearity magnet affects the linearity

of the right side of the picture only. The magnet pulls or
stretches the right side and has a greater effect closer
to the picture tube.

Anti -Pin Cushion Magnet - 21" only
Adjust centering until an edge of the raster is visible.

Loosen the positioning screws and slide the magnet back-
ward or forward until the edge of the raster is vertically
straight. If keystoning is noticed adjust magnets in

vertical plane.

PRE -ALIGNMENT PRECAUTIONS

1. If sweep generator does not have a balanced output, V H.F TUNE

connect a 150 ohm resistor in series with the ground
lead and 150 ohms minus the internal resistance of
the generator in series with the hot lead.

2. Connect a 1000 mmf capacitor across scope ter-
minals and a 10K ohm resistor in series with hot
scope lead as close to test point as possible.

3. Connect signal generator through a 1000 mmf capa-
citor.

4. Set F -S -L switch to "Fringe" position.
5. When aligning the IF Amplifier be sure tuner is

turned to high band channel 13.

MODEL IDENTIFICATION CHART

Model Chassis Sales Name

M -1733A 17T1 Saratoga
*M -1734A 17T2 Northbrook
C -1735A 1771 Lakewood
C -1736A 1771 Glendale
M -2107A 2171 Beverly
C -2108A 21T1 Westport

*C -2109A 21T2 Montclair
C -2110A 21T1 Malibu
C -2111A 21T1 Plymouth

* NOTE: Models include Raytheon's Continuous UHF Tuner

AND 2172 CHASSIS

136

T6
VERT.

OSCILLATOR
TRANS.

UHF
POWER

SOCKET

T3
RATIO

DETECTOR
TRANS.

(Continued on next page.)

CTO
FILTER

Ion Trap Magnet
The position of the ion trap magnet MUST be over the

grid of the picture tube (second cylinder from the base
identified by a flared forward lip) If the adjustment is
necessary, loosen the wing nut and rotate until the posi-
tion which gives maximum illumination is found. Adjust
the screw for maximum illumination. Repeat the above
two steps. Rotate and slide magnet until the best focus
position is found. Tighten wing nut.

Centering Magnet
The centering magnet should be rotated and the

control adjusted until the picture is properly framed
keeping in mind that the effect of the control is governed
by the position of rotation. If the control is above or
below the neck of the picture tube, the picture will be
moved up or down. To the left or right of the neck of
the picture tube, the picture will be moved either to the
left or right.

Deflection Yoke
The correct position for the deflection yoke is as far

forward on the neck of the picture tube as the shape of
the tube will allow. Tube shadow or a tilted raster may
result from an incorrectly positioned yoke. If a position-
ing adjustment is necessary, loosen the yoke wing nut
located at the top of the picture tube assembly,

Top Chassis View 14
AUDIO

OUTPUT
TRANS.

L15

L

6

B

f.

1'

UHF
SIGNAL
PLUG C72

FILTER
LYTIC

J OUTP2L1

0 coNTRoikV.LIN. VTIAILD2cO

\
V. SIZE FRINGE

CONTROL SUBURBAN
R73 LOCAL

SWITCH

ME

C91

FUSIBLE
RESISTOR

C

R52
POWER

RESISTOR

SELENIUM
RECTIFIERS

R101
FILAMENT
DROPPING
RESISTOR

T8
H. V. DEFLECTION

TRANSFORMER

V. HOLD
CONTROL

R69

AC PUT
RECEPTACLE (r)

SYNC.
STABILIZER

ADJUST
CONRTROL61

H. SIZE
CONTROL

L30CE
ADJORUSTMENT

H. HOLD
CONTROL
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RAYTHEON VIDEO I -F ALIGNMENT (Continued)

Step

No.

Signal
Generator
Freq. (mc.)

Sweep
Generator
Freq. (mc.)

Signal
Input
Point

Output
Point

Remarks Adjust Response

1 23.5
26.2 25

Pin 1 of
tube 5

Scope at junc.
tion of L25,

R27, C58

Connect short
between pin 5 and

pin 6 of tube 4

T2 pri.
T2 sec.

Coupling
rod

215 26.2

2
Calibrate scope for sensitivity of one volt per inch. Adjust peak response for one inch deflection. Marker

should fall 10% down. If response curve is not as shown readjust coupling rod (bottom of T2) for proper band-
width and T2 primary and secondary for flat response and maximum gain.

3 21.4
Converter

grid
VTVM at

junction of
L25, R27, C58

Remove Short.
Adjust generator for

output of approx.
2 volts DC

L19 -B

(top of
Chassis)

L19 -A
(bottom of

chassis)

Maximum
Reading

Maximum
Reading4

5

6

7

26.5
Converter

grid
*

VTVM at
junction of

L25, R27, C58

Adjust generator for
output of approx.

2 volts DC

21.4
Converter

grid
*

VTVM at
junction of

L25, R27, C58

Remove Short.
Adjust generator for

outp
DCut

of approx.
2 volts

L19 -B

(top of chassis)

Maximum
Reading

23.8
Converter

grid
*

VTVM at
junction of

L25, R27, C58

Adjust generator for
output of approx.

2 volts DC
L16

L15

Maximum
Reading

Maximum
Reading25.0

Converter
grid

*

VTVM at
junction of

L25, R27, C58

Adjust generator for
output of approx.

2 volts DC

8 25
Converter

grid
*

Scope at junc.
tion of L25,

R27, C58

T2 pri.
(top of chassis)

Check

only

Rock for flat
response

215 26.759
23.5

26.5
25

Converter
grid

*

Scope at junc
tion of L25,

R27, C58

dMarkern,sp should be 50%
curveresponse

shown-fshould be as
not, repeat alignment.

Picture IF frequency 26 75 MC - Sound. IF frequency 22.25 MC.
* NOTE: A very short lead from the generator must be used to prevent regeneration.

VIDEO TRAP COIL (L-29) ADJUSTMENT
1. Tune in a station.
2. Adjust the tuner until sound bars just appear.
3. Turn L-29 slug all the way out (counter -clockwise).

4. Turn the slug in (clockwise) until the horizontal
scanning lines are smooth and continuous

SOUND I -F ALIGNMENT
Short antenna to ground.

1 4.5
Junction of
L25, R27,

C58

VTVM at
junction of

R44, C65, C67

T3 pri.
(bottom of

chassis)

T3 sec.

(bottom of
chassis)

Maximum
Reading

2 4.5
Junction of

L25, R27,
C58

Scope at junc
+ion of R44,
C65, C67

Sweep approximately
±100 kc-Adjust for

maximum linearity

3 4.5
Junction of

L25, R27,
C58

Scope at junc.
tion of R44,
C65, C67

Sweep approximately
±100 kc-Adjust for
symmetry of peaks

T3 pri.
(bottom of

chassis) j\ilik
:L-29 coil shouldonly be adjustedas prescribed. Do not ad ust for maximum sound.
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Raytheon 17T1, 17T2, 21T1, 21T2 Chassis

NTENNA 035
TRANSFORMER 1.5--

0
6BK7

IR. F. AMPLIFIER I
CE
1.5

CI
22 1 5

Ogle0
TIB

C3
5000

470K

PILOT LIGHT NOTE
PILOT LIGHT ASSEMBLIES NOT
INCORPORATED IN 17T1 OR 1712
CHASSIS. 1771A CHASSIS HAS ONE
OINAPLETE ASSEMBLY AND 175113
HAS TWO ASSEMBLIES WITH ONE
PILOT LIGHT BULB

T3 NOTE: PART NO -13+4.19643
AN ALTERNATE RATIO DETECTOR
TRANSFORMER
TERMINAL 1 IS CONNECTED TO
PIN 2 OF 6406 TUBE , TERMINAL 2
TO PIN 6 OF 6A06 TUBE, TERMINAL
3 TO PIN 7 OF GALS TUBE, TERM-
INAL  TO PIN S OF GALS TUBE,
TERMINAL 6 TO RESISTOR 1.43
AND .P.1,1111 C66 WILL THEN
RE 020 771

-C78
22w1

L-5 -F ---w

R2

LI

L6 R5
1000

0-0
R9 C32

1000

C20

.68

1200 2 0 2" "'
E. 7"

0 0 Clo

0
1000

L2

1000

R4

Teo

L3 5

CO C12

3 C11 TU

-11 CI000 _LH
10600 5

4

L26

13

C

CI

O

I I0

IC24
C22 ®

1.0

I2AT7
[CONVERT OSC

SO

21V

0151
C17
.000 SRE

00016

0

0 0

,N,
2200

C26
2.5

0
220v

0

C27

Re
10K

51

LIO

LI I

C29

C31
5-10

- C30-0
NOTESFE

TN

p47
LOT

I

R1051 I

LIGHT

5.6IC23 4=
To00o

.-. C5615000 C

LI3
1.14

C36
5000

C34

2400

U.H.F.POWER
SOCKET  PLUG

RI5
27K

C57
6AH6V

5000 I VIDEO AMP] IS5V

ry

C58

R32

.240v

1231
470 K

0

o I0
o

C72C
0 m1
3004
0

Ir

i 1.70

L27
270764

R36
15K

C59
11.1

+50
BOOST

R39
$000

00

Et -A33.5

S R33
2500 R34

5600

- [Plc UREI

C77
002 2 ntl

158 1
z

_ADCoct
1156.

ro'. -

LOCAL - SUBURBAN -
FRINGE SWITCH

R61
500 K

DJ I

I

SYNC STABILIZER

NOTE; VOLTAGE MEASURED WITH
20K -^./ V METER CORRECT ONLY WITH
NO SIGNAL INPUT, NORMAL OPERATION AND
LINE VOLTAGE 115 VOLTS AC.

CAPACITOR VALUES SHOWN IN
'MMFO' UNLESS OTHERWISE
MARKED.

RESISTOR WATTAGE SHOWN IN
V2 WATT UNLESS OTHERWISE
MARKED.

GROUND SYMBOL 11) DENOTES
TOP CHASSIS PAN. IV / DENOTES
SIDE FLANGE.

138

lI-

/R35
5600
27/

+155 R38

R37
100K

BRIGHTNESS)

L28
240V

27071

20

oo

(2)
6BE6

I SYNC. CLIPPER]

+155V
R64

7K

1.- C80 10
.1m1

R65

33K

C79
100

C95
seo

12

166
.240V

C96
220

1,T.7

ON TRAP TAIENr":1:46"
qp

MAGNET 6
I*00AU6AMP.1

C63"

OV DEFLECTION
YOKE

WOO

L29,

+24ov
TRAP

R71
I600

HIGH
00 TAGE

V OSCILLATOR CI34
TRANSFORMER I .D47.st

YELLOW

R83

469 GREEN

-15 V)

0

R68
0200

C82
02201

0

R9I
6130K

175736

100K

540
661
42

C62 R41=
SOOOT 120

CBS
.047E V. SIIE

41.

Vol

SO4

0

RED

BLUE

R72
126

V. SIZE I
245V

C87
47w,

0
4504

O

CO

I2SN7GTIv oscl IV. OUT PU=T

C70OKg*
25.

21V

975
1000-4000

EERD

240 V

O
0

6AL5

0

2404

R
150K85

C97
3900

I A. E c. DISCS]

0

0
0

CIOI
680

II

0

OV

R86

R87
6B OK

L 3U
IR HOLD[

R92
5600

+240 Y

C103

212174-330

R96
00 K

C98
5000

0V.

RB8
2.2mm

1
6
150089

R90
56K

C100
22R1

O
0

-C99
047ml

- 9V

0

0

C104

59 V 0

6SN7GT
[R MDLT.I

O

-IOU

0
0

S 020

`27,;f-II

75,1

47

0106

1711

R94
6zo0

61O05

HORIZONTAL
WINDING OF
DEFLECTION
YOKE
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IF CONNECTION FOR
G37 U. N. OPERATION

0 C

6CB6
I ....ET' [1ST I. F. 1 1.16

L15 BLUE 1 II

C38

R74 077
220K - 44500

BOOST.

C88

I° -'

100

C64
0022.

R42
(1200
2W

2400
R53

I VOLUME I

C41

R76
1.01

+4500
BOOST.

400.

BLUE

R78
150

0
ET

V. OUTPUT
TRANSFORMER

LLOW

47

NOTE PLUG NOT USED
WREN UHF TUNER IS

INCORPORATED

,GREEN

LIB
0 0 0

0
6AV6

[ AUDIO A111111

O
6CB6
RENO I. 01

VERTICAL WINDING
OF DEFLECTION YOKE

SHIELDED

BLUE

C71
.0,111

1.19

Raytheon 17T1, 17T2, 21T1, 21T2 Chassis

6CB6
13R0

r 7

I 0147

leGREE

R26
220

0
140V

:OUTPUT I F.

,TRANSFORMER

'6 id

C50
5000

Igg
_

14
0.21

0
25L6GT
140010 OUTPUT

C89
.IM

AUD 0 OUTPUT

1.23

TRANSFORMER

R50

4240

125V
DC.

GREE

+155V

CRYSTAL
DETECTOR

CA 706
C51

155V

SOURCE

1.24

1.32

SOURCE
00 0 0 0

1552
41C708

258
674 1500
47. OW -.T100141

POWER 3001
RESISTOR

982
4121-4

0101

P ok

SELENIUM
RECTIFIER?

P

L25

R27
5600

690

100141250V

150v

1
.0011
ISO,

251.5GT 2550601 125N7GT

115
20W

FILAMENT
RESISTOR

2 7

OREES
8.5 Va
FILAMENT

TRANSFORMER

GREEN

BLACK

C52

125 V
DC.

B

BL AC

ON -OFF SWITCH
ION VOL. CONT

SAFETY
INTER- LOCK

See next page, over, for trouble -shooting hints.

A.C. INPUT
115 VOLTS
50 CYCLES

139
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TROUBLE -SHOOTING Raytheon 17T1, 17T2, 21T1, 21T2, continued.

Trouble Probable Location Trouble Probable Location

No Raster 1. Defective tubes 11-13-16. No Sync 1. Defective tube 12.

No Sound 2. Defective selenium rectifier.
2. Improper voltages or resistances at

socket of tube 12.
3. Defective resistors R52-82-101. 3. Defective F -S -L switch or in wrong
4. Defective capacitors C70-72-74-90-91. position.
5. Defective transformer T9 or choke L32. 4. Sync stabilizer adjust control misadjusted.
6. Defective safety interlock or on -off

switch.

Insufficient or no 1. Defective tube 13.

Vertical Sweep 2. Defective transformer T5-6 or yoke Ti.

No Raster 1. Insufficient or no high voltage, (refer 3. Defective capacitor C70-85-86-87.

Sound Normal to "No High Voltage" section). 4. Defective resistor R68-73-74-75-76-77.

2. Defective picture tube.
3. Second anode lead disconnected.
4. Ion trap magnet misadjusted. Picture Cannot be 1. Defective picture tube.

5. Defective C.R.T. socket. Centered 2. Defective centering magnet.
3. Defective ion trap magnet.

No High 1. Defective tubes 15-16-17-18. Poor Focus 1. Improper adjustment of Ion trap.

Voltage 2. Defective transformer T8, yoke 17 or
coil L30-31.

2. Defective picture tube.

3. Defective capacitor C105-106-107-108-
110-111-112.

Poor Horizontal 1. Improper adjustment of linearity mag
4. Defective resistor R92-96-97-98-99-100.

Linearity net (17") or anti -pin cushion magne-s
(21").

2. Defective tube 16-17.
. 3. Defective capacitor C105-106-111.

No Picture 1. Defective antenna or lead-in. 4. Defective transformer 18 or coil L31.
No Sound 2. Defective tuner tube 1-2.

Raster Normal 3. Defective tuner (refer to page 12).
4. Defective tubes 3-4-5-6. Snow or Poor 1. Insufficient signal input.
5. Improper voltages or resistances at

sockets of tubes 3-4.5-6. Picture 2.

3.

Defective antenna or lead-in.
Improper alignment of CI -A -B.

6. Improper alignment. 4. Weak tubes 1-2-3-4-5.
7. Defective crystal detector. 5. Improper video IF alignment.
8. UHF power plug not in place.

Lack of Contrast 1. Defective tube 6.

No Sound 1. Defective tubes 8-9-10-11.
2. Defective crystal detector.

Picture Normal 2. Improper voltages or resistances at
socket of tube 8-9-10-11.

3. Improper video IF alignment.

3. Defective speaker or leads brnken or
not in place. Washed Out or 1. F -S -L switch in wrong position.

4. Defective transformer T3-4 or coil L29. Picture Smear
2. Defective crystal detector.

5. Improper sound alignment. 3. Gassy tube 1-3-4.
4. Improper video IF alignment.

SERVICE HINTS
A.G.C.
The A.G.C. is a negative bias voltage proportional to
the average composite video signal, developed by the
network of R-59 and C-78 and applied to the R F and
first and second I F amplifiers. The magnitude of the
A.G.C. voltage will vary according to the strength of
the signal being received. However, it will closely cor-
respond to the detector output voltage (across R-27).
As a fast and simple check to determine whether the
A.G.C. voltage is normal, measure both the A.G.C. and
detector output voltage. Under normal operating con-
ditions these two voltages will be approximately the
same.
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Sync Stability:
For optimum sync stability the following points should
be considered. A three position F -S -L switch and a sync
stabilizer adjust control are provided along with the two
hold controls. The position of the switch is governed by
the strength of the signal being received and the con-
trol should be adjusted for a steady picture. The po-
sition of the switch and the adjustment of the control
are important for good sync stability (control will not
function in "local" switch position).

For good horizontal sync stability both the horizontal
hold thumb screw and coil core should be set to the
center of their respective ranges. (Center position be-
fore going out of sync in either direction).

For good vertical sync stability the vertical hold con-
trol can be adjusted to reduce the effect of noise that
may interrupt synchronization in reception areas where
noise conditions exist.
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Sentinel
ALIGNMENT DATA

Generally under normal conditions only the INDIVIDUAL
CHANNEL TRIMMERS in the tuner unit may require
adjustment by the service technician.

RATIO DETECTOR AND SOUND I -F ALIGNMENT

In most cases only the secondary of the ratio detector coil
will require adjustment. This can be done simply by ad-
justing the top adjustment screw of the ratio detector for
minimum buzz with the sound carrier of a TV station. For
complete alignment use steps 1, 2, and 3 in the alignment
table.

PICTURE I -F ALIGNMENT

Receiver should be run for at least !/2 hour before proceed-
ing with alignment.
Use just enough signal output voltages at all stages of
alignment to prevent distortion and overload. Maintain
readings on low volt scale.

Step
No.

Sentinel Radio Corporation
Models 1U-458, 1U-459, 1U-460, 1U-461

(Presented on the next 6 pages).

EQUIPMENT REQUIRED

VACUUM TUBE VOLTMETER
SIGNAL GENERATOR supplying a 4.5 MC. (within .25% )
20 to 30 MC. and 50 to 216 MC. (within 1%) signal. With
output adjustable to at least .1 volt maximum.
CATHODE-RAY OSCILLOSCOPE. Must have good fre-
quency and phase response from 10 cycles to at least 2 MC.
SWEEP GENERATOR. Capable of covering 20 to 30 MC.
and 40 to 270 MC. with a 10 MC. sweep with output adjust-
able to at least .1 volt maximum.
71/_ Volt Battery to provide 6 Volts fixed bias during
video I -F alignment.
3 Volt "A" Battery to provide fixed bias during RF and
RF oscillator alignment.

ALIGNMENT TABLE
RATIO DETECTOR AND SOUND ALIGNMENT

Connect Signal
Generator to

I In series with .001 MFD.
cond. to junction of R -2I
and C-25. See Fig. 5.

2 In series with .001 MFD.
cond. to junction of R -2I
and C-25. See Fig. 5.

Sig. Gen.
Freq. Connect Voltmeter to Miscellaneous Instructions Adjust

4.5 MC.

4.5 MC.

3 In series with .001 MFD.
cond. to junction of R -2I
and C-25. See Fig. 5.

4 Ungrounded converter
tube (6J6) shield.

5 Ungrounded converter
tube (6J6) shield.

6 Ungrounded converter
tube (616) shield.

7

8

Ungrounded converter
tube (6J6) shield.

4.5 MC.

26.4 MC.

20.4 MC.

21.9 MC.

25.2 MC.

In series with 47,000 ohm resistor
across C-45 a 10 MFD. Cond.

See fig. 5.

In series with 47,000 ohm resistor to
junction of C-29 and C -3I.

See fig. 5.

In series with R.F. probe to junction
of R-62 and R -I28.

See fig. 5.

In series with 47,000 ohm resistor
to junction of R -2I and C-25.

See fig. 5.

Remove the 6AU6 tube 4th video
I.F. Maintain reading on low volt

Remove the 6AU6 tube 4th video
I.F. Maintain reading on low volt

scale.

Remove the 6AU6 tube 4th video
I.F. Maintain reading on low volt

scale.

Tuner on channel 3.
No external bias

In series with 47,000 ohm resistor
to junction of R-2! and C-25.

See fig. 5.

In series with 47,000 ohm resistor
to junction of R -2I and C-25.

See fig. 5.

In series with 47,000 ohm resistor
to junction of R -2I and C-25.

See fig. 5.

Ungrounded converter
tube (6J6) shield.

23.5 MC.

Tuner on channel 3.
No external bias

Tuner on channel 3.
No external bias

T-7 (top), T-8
(top and bottom),
T-9 (bottom) for
maximum reading.
See fig. 4 & 5.

T-9 (top) for zero
reading.

See fig. 4.

T -I2 (top) for
minimum reading.

See fig. 4.

T-4 (bottom) for
minimum reading.

See fig. 5.

T-3 (bottom), T-5
(bottom) for min-
imum reading. See

fig. 5.

T -I I (top) for min -
,mum reading. See

fig. 4.

Tuner on channel 3. 6 volt bias
to junction of R-59 and C-53.
Positive side to ground. See fig. 5.

In series with 47,000 ohm resistor
to junction of R -2I and C-25.

See fig. 5.

9 Ungrounded converter
tube (6J6) shield.

I0 Ungrounded converter
tube (6J6) shield.

25.9 MC. In series with 47,000 ohm resistor
to junction of R-21 and C-25.

See fig. 5.

22.8 MC. In series with 47,000 ohm resistor
to junction of R -2I and C-25.

See fig. 5.

NOTE
NOTE

I: ALTERNATE 4.5 M.C. TRAP adjustment: Adjust T-12 (top) for
2: For minimum buzz always adjust T-9 (top) with the sound ca

Tuner on channel 3. 6 volt bias
to junction of R-59 and C-53.
Positive side to ground. See fig. 5.

Tuner on channel 3. 6 volt bias
to junction of R-59 and C-53.
Positive side to ground. See fig. 5.

Tuner on channel 3. 6 volt bias
to junction of R-59 and C-53.
Positive side to ground. See fig. 5.

T-6 (top) for max-
imum reading. See

fig. 4.

T-5 (top) for max-
imum reading. See

fig. 4.

T-4 (top) for max-
imum reading. See

fig. 4.

T-3 (top) for max-
imum reading. See

fig. 4.

minimum 4.5 M.G. beat on a strong station signal.
rrier of a TV station. 141
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SENTINEL Models 1U-458, 1U-459, 1U-460, 1U-461, continued.

ALIGNMENT TABLE-(Cont.)

25.5MC
FIG. 2

RESPONSE CURVE FOR T -I & T-2 RESPONSE CURVE FOR R.F. ALIGNMENT IN TUNER

Step Connect Marker Marker Connect Sweep Sweep Connect
No. Generator to Gen. Freq. Gen. to Freq. Oscilloscope to

11 Couple to un- 26.4 MC. Direct to un- 20 In series with 47,000
grounded convert- and grounded con- to ohm res. to junction
er tube shield. 23.0 MC. verter tube

shield.
30 MC. of R -2I and C-25.

See fig. 5.

Miscellaneous
Instructions Adjust

Shunt 470 ohm re- T -I and T-2 to corre-
sistors across pri- spond with response
manes of T-3, T-4, curve. See fig. 2.
T-5, T-6 (plate &

screen).

NOTE 3: Steps 4 thru 10 should be repeated if any adjustments require more than 1/2 turn in either direction.
NOTE 4: T1 primary and T-2 SECONDARY part of a double tuned circuit cannot be aligned io a set frequency, therefore. must be aligned

to obtain the response curve shown in figure 2.
NOTE 5: T -I affects the high side of response curve.

T-2 affects the low side of response curve. TUNER R.F. ALIGNMENT

NEVER ADJUST C -I, C-7 and C-8 UNLESS ABSOLUTELY NECESSARY. THEY BY SPECIAL EQUIPMENT.

Step Connect Marker Marker Connect Sweep Sweep Connect
No. Generator to Gen. Freq. Gen. to Gen. Chan. Oscilloscope to

Miscellaneous
Connections Adjust

12 Loosely couple to 205.25 MC. 300 ohm an- 12 Lead extending from Tuner on channel 12 C -I, C-7 and C-8 for
sweep gen. leads. and tenna terminals. top of tuner. See fig. 4 3 volt bias to center max. response having

209.75 MC. terminal of AGC linear peaks with pic-
level control. Lure and sound mark-

ers at 90% maximum
response. See fig. 3

13 OBSERVE RESPONSE CURVE FOR ALL CHANNELS USING CORRECT FREQUENCIES AND CHANNELS.
A SLIGHT COMPROMISE SHOULD BE MADE WITH C -I, C-7 AND C-8 IF MARKERS ARE BELOW 70%.
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FOR RF OSCILLATOR ALIGNMENT. SET FINE TUNING CONTROL IN CENTER POSITION. ADJUST INDIVIDUAL CHANNEL
TRIMMERS FOR BEST PICTURE DETAIL WITH THE PATTERNS OF A TV STATION. NOTE: USE AN INSULATED SCREWDRIVER.

26.4 MC
5.0 DB

FIG. 7

23.0 MC

3.0 DB

OVERALL IF RESPONSE CURVE.

20.4 MC

21.9MC

FIG. 8
EXPLODED VIEW OF 21-9,AND 20-4 MC TRAP MARKERS
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SENTINEL Models 1U-458, 1U-459, 1U-460, 1U-461, continued.

TRIMMER LOCATION AND ALIGNMENT CONNECTION POINTS

STEP -I SOUND IF
1-7 4 5 mC

STEP 3 THROUGH R.E. PROBE
CONNECT VOLTMETER TO
JUNCTION OF R-62 AND R-129

4.5 MC

STEP -2 SECONDARY OF PATIO
DETECTOR 1-9 4 5MC

STEP -I SOUND INTERSTADE]
PAT -e 5C ITOPI

ISTEP -7 5 P VIDEO
IF T-6 252 MC

STEPS 4 5 AIL
SOUND TRAP 7I2
SfAC

2Au7

R-,213

[TO CATHODE OF
PICTURE TUBE

&R 62

PIN 7

STEP 1 SOUND IF
1,7 4 5 mt

STEPS 7 THROUGH 10
CONNECT 6 VOLTS BIAS
TO JUNCTION OF R-59
AND C-53 POSITIVE
SIDE TO GROUND,

STEP I IN SERIES wiTly
41,000 OHm RESISTOR
CONNECT VOLTMETER

ACROSS C-45

STEPS 2, AND 3 SOUND
ALIGNMENT CONNECT
SIGNAL GENERATOR TO

PIN 2 JUNCTION OF R-21 AND
C-25 w5MC

STEP 4 TRAP PART OF
346 VIDEO I.F. T-4

26.4 MC

STEP- 4,
VIDEO I F T-5
235 MC

525

STEP -ID 2 vA
v10E0 IF T-3
2, BMC

STEP -9 390 VIDEO
IF 1,4 259 MC

STEP II CONNECT
OSCILLISCOPE THROUGH
41,000 OHM RESISTOR
TO JUNCTION OF R-21

AND C-25

STEPS 4 THROUGH 10
CONNECT VOLTMETER
THROUGH 47,000 OHM
RESISTOR TO JUNCTION
OF R -2I AND C-25

C-25

STEP S TRAP PART OF
VIDEO i.F T-5
20.4 MC

0

STEP I SOUND INTERSTAGE
T-13 4.550

l! TEP PRIMARY PATIO
DETECTOR T-9 4.5MC

STEP 2 IN SERIES WITH
47,000 OHM RESISTOR
TO JUNCTION OF C-29

AND C -3I

O FOR REALIGNMENT
C. I , C-7 fl C-13

STEPS I2 B 13

EON SF ALIGNMENT STEPS 12 81
OSCILLOSCOPE CONNECTiON

STEP -6 21 9 mC
TRAP T.11

STEP1i SECONDARY OF
is, VIDEO 1.F T-2

STEPS 12 13 13 CONNECT
3 VOLTS SIAS TO CENTER
TERMINAL OF AGC CONTROL
POSITIVE SIDE TO GROUND.

STEP 5 TRAP PART OF
2H6 VIDEO I.F. 1-3

20 4 MC

TUNER UNIT

FIG. 4

7.2
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SENTINEL Models 1U-458, 1U-459, 1U-460, 1U-461, Circuit Diagram
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6AU6
kr SOUND IF

SENTINEL Models 1U-458, 1U-459, 1U-460, 1U-461, Circuit Diagram
6AU6

2.a SOUND IF
6AL5 6AV6 6K6GT

RATIO DETECTOR AUDIO AMP B BIAS CLAMP AUDIO OUTPUT

70000.".

C54
100 NYE

C.D.

6BG6G
HORIZ. OUTPUT

NO71.2
OUTPUT

Tf17.4.3 7-3

03

2- -I

.25://y,

I-62

1133GT
H.V RECTIFIER

2 n.

-74

NEG.,

I
7

0

I-.

ONIPs
I125  .0

2

5U4G
L V RECTIFIER

to--

C11.611t.--4r

6W4GT
DAMPER

NOR I
2 MO NEII172

00000
..3

2-9S90.000 n St

e N-.09

'202 " .
L I IS1

DEFLECTION
1022 2-.5

50,000n.
00> Nr I IS
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v(14, 0v7PuT
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EN,  0NEN4

4t, 00000

E 95

4r

 On
-PPINOW99--41

.29

L
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L .V. RECT.

TO TOIL §
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041PER SE
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MODELS
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1U-460
1U-461
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I
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SENTINEL Models 1U-458, 1U-459, 1U-460, 1U-461, continued.
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Sears, Roebuck and Co.
Set No. 1175-21, using Chassis 478.380, and
Sets 1182-21 and 1189-21 with Chassis 478.381.

These models are 20 tube, AC operated, direct view, 21 inch rectangular metal picture tube television re-
ceivers. The chassis are electrically similar to those used for Catalog Nos. 163-16 (478.319 chassis),
153-16 (478.341 chassis), 1163-17 (478.375 chassis) and 1132-17 (478.376 chassis). The major differ-
ences consist of the use of a 21 inch rectangular metal picture tube (21AP4) and the Sarkes-Tarzian TT5
Tuner.

Circuit diagram on pages 148-149, additional service material on page 150.
TO REMOVE THE CHASSIS FROM THE CABINET:
1 - Remove the knobs on the front panel by pulling them straight forward,in line with the shafts on which

they are mounted.
2 - Remove the screws holding the masonite back to the cabinet and remove the back.
3 - Loosen the screws holding the antenna terminal strip to the cabinet and slide out the antenna terminal

strip.
4 - Reach into the cabinet from the rear and remove the speaker plug from the front of the chassis.
5 - Remove the six chassis mounting screws from the bottom of the cabinet.
6 - Slide the chassis straight out, being careful not to hit the picture tube.

FOSS ANUSNIENT

CORTARO LEVE
a

LOCK SCREW

APNmaNWANIONWNIRMSW

Focus Magnet TPM 103 -DA

0
PERT LIM

0
Mena
CENT

MOO
JACK

COLOR SOCREI

RECEIVER REAR CHASSIS CONTROLS

(Using Focus Magee. TPM 110-D)

CENTER= a

CEIFTWON LONg SCRIM

POLYETHYLENE MOIRE TUBE BOOT
CNN ARAPITNINT PPM,

YOKE ADA/STMENT

FOCUS ADJUSTMENT

CENTERMG LEVER
B

LOCK SCREW

IROTM 5WITOm
OMPPOPF

TRAP

(POSMCM MAY VARY)

FOCUS MAENET
XORIZ
OP151

0 RORIE
PREO

LOCK

TIKE BRACE

TIME MOUVTMG STRAP

POLYETHYLENE PCTURE TUBE RMG

I

ANODE COPWECTOR CLP

PICTURE TUBE MOUNTING DETAIL

VOLTAGE CHECK CHART

SCHEMATIC
LOCATION TUBE FUNCTION TUBE

PIN NUMBERS
1 2 3 4 5 6 7 8 9

V 1 1st Vid. I.F. 6CB6 -.5 1 0 6.3 A.C. 110 110 0
V 2 2nd Vid. I.E. 6CB6 -,5 t 0 6.3 A.C. 110 110 0
V 3 3rd Vid. I.F. 6CB6 0 1.2 0 6.3 A.C. 110 110 0
V 4 Vid.Detector & A .G .0 . 6AL5 0 -.2 6.3 A.C. 0 1.2 -.5
V 5 1st & 2nd Vid. Ampl. 12AU7 120 -3.5 3.5* 6.3 A.C. 6.3 A.C. 160 -1 .8 0V 14 4.5 M.G. Ampl. 6AU6 0 0 0 6.3 A.C. 110 110 1.2V 15 Ratio Detector 6AL5 .4 1 A.C. 6.3 A.C. 0 0 0V 16 1st Audio Ampl. 6AT6 -0.9 0 0 6.3 A.C. 0 0 50V 17 Audio Output 6K6 0 120 130 -14 6.3 A.C. 0V 7 Sync. Separator 6SN7 _3.5 0 0 - 15* 235 4 6.3 A.C. 0Sync. Limiter andV 6 Vertical Oscillator 6SR7 0 -45+ 0 -154' -15* 150++ 6.3 A.C. 0
V 8 Vertical Amplifier 6S4 -58 6.3 A.G. 0 -70 410Hor. Oscillator andV 9 Sync, Guide 6SN7 -100 35 -125 180 110 -105 6.3 A.C. 0
V 10 Hor. Output 6BG6 6.3 A.G. -95 -110 0 190V 12 Damper 6W4 475 280 120 120V 13 Power Rectifier 5U4 300 -90 -90 300

Conditions:
1. Switch on - set connected to 117 Volt 60 cycle AC.
2. No antenna connected and set tuned to unused channel.
3. All controls at "Normal Setting".
4. Measurements taken with a Vacuum tube Voltmeter.

Notes:
Reading will vary with setting of Picture Control.

 Reading will vary with setting of Horizontal Hold Co
+ Reading will vary with setting of Vertical Hold Cont
++Reading will vary with setting of Height Control.

ntrol.
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Sears, Roebuck and Co. Sets Catalog Numbers 1175-21, 1182-21, and 1189-21,
Silvertone Chassis No. 478.380 and 478.381, Circuit Diagram.

vie
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MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION
Sears, Roebuck and Co., Silvertone Chassis 478.380 and 478.381, continued.

AIJDM
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a NV TRANS
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WIDTH WIDTH
SW

TOP VIEW OF CHASSIS

SCHEMATIC
LOCATION TUBE FUNCTION TUBE

PIN NUMBERS
1 2 3 4 5 6 7 8 9

V 1 1st Vid. I.F. 6CB6 700K 47 0 Fil. 10K 10K 0
V 2 2nd Vid. I.F. 6CB6 700K 47 0 Fil. 10K 10K 0
V 3 3rd Vid. I.F. 6CB6 0 100 0 Fil. 10K 10K 0
V 4 Vid.Detector &A.G.C. 6AL5 0 120K Fil. 0 1.1K 3.9K
V 5 1st & 2nd Vid. Ampl. 12AU7 12K 1 Meg 5K Fil. Fil. 13K 1 Meg 47 0
V 14 4.5 M.C. Ampl. 6AU6 1.5 0 0 Fil. 10K 10K 180
V 15 Ratio Detector 6AL5 15K 15K 0 Fil. Inf. 0 Inf.
V 16 1st Audio Ampl. 6AT6 10 Meg 0 0 Fil. 0 0 400K
V 17 Audio Output 6K6 0 13K 13K 470K Fil. 0
V 7 Sync. Separator 6SN7 1.2 Meg 27K 0 5 Meg 10K 6.8K Fil. 0

Sync. Limiter andV 6 Vertical Oscillator 6SR7 0 1.8 Meg 0 4.7 Meg 4.7 Meg 600K Fil. 0

V 8 Vertical Amplifier 6S4 3K Fil. 0 2.7 Meg 120K
Hor. Oscillator and

V 9 Sync. Guide 6SN7 1.6 Meg 60K 450K 500K 100K 800 Fil. 0

V 10 Horizontal Output 6BG6 Ill. 950 1 Meg 0 16K
V i2 Damper 6W4 330K 10K 8K 8K
V 13 Power Rectifier 5U4 10K 850 850 10K

150
on itions.

1. Readings may be taken with a VTVM type multimeter, a Simpson
meter or any reliable resistance measuring device.

Z. Ali controls at "Normal Setting."

3. Switch off-line cord disconnected.
4. All tubes left in sockets.
Note: Filament resistance too low to read.



MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION

SPARTON TELEVISION CHASSIS TYPE 27D2I3
THE SPARKS-WITHINGTON COMPANY - JACKSON. MICHIGAN

Models 5342A, 5343A, 5382A, 5383A, 5384A, 5385A, 5386A, 10352, and 10353.

ALIGNMENT PROCEDURE

SOUND TRAP ALIGNMENT: FIRST, Connect the R.F. Signal generator to the grid of V-2
by means of the I.F. inpTIEWdapter as shown in Figure 5.

R. F. Generator

_,Output
U}

50 -n -Coax.
- - - - - -

Figure 5 I.F. Input Adapter

SECOND:

THIRD:

50_n_

500 UMF
To grid of V2
Point (A)

pw To chassis ground

0 AAMA,
220 K

Set the R.F. tuner to Channel #13.

Connect
chassis
respect

I -

3 volt bias
battery

a 4.5 volt bias battery between the A.G.C. buss (Point C) and
ground so that the voltage on the A.G.C. buss is -4.5 volts in
to the chassis. Remove AGO tube 6AU6 V.

FOURTH: Connect the electronic voltmeter across the picture detector load
resistor R41, Point C,and set the voltmeter on the low D.C. volt scale.

FIFTH: Set the R.F. signal generator to the frequency shown below and tune the
specified adjustment for minimum indication on the voltmeter. It is
advisable to check the output of the generator with the crystal calibrator
to make certain that it is exactly on frequency.

27.75 Mc.
21.75 Mc.

L9 (Top of Chassis
L10(Top of Chassis

Figure 3).

Fig. 3)
as shown in

PICTURE I.F. ALIGNMENT: FIRST: Connect the R.F. Signal generator, voltmeter and
bias battery to the receiver as described in Steps 1,2,3 and 4 of the sound trap
alignment instructions.

SECOND: Set the signal generator to each of the following frequencies and peak the
specified adjustments for maximum indication of the voltmeter.

22.5 Lc.
25.25 lc.
24.25 lc.
23.25 Mc.
26.0

L6 (Top of
L11 (Top of
L12 (Top of
L13 (Top of
L14 (Top of

tuner as shown in Fig. 3)
chassis as shown in Fig. 3)
chassis as shown in Fig. 3)
chassis as shown in Fig. 3)
chassis as shown in Fig. 3)

SOUND I.F. ALIGNMENT FIRST: Connect the R.F. signal generator to Point C
as shown or. Schematic diagram.

SECOND: Set the signal generator accurately to 4.5 Mc. This is very important
because the picture and sound carriers sent out from the television stations are
exactly 4.5 Mc. apart.

THIRD: Connect the electronic voltmeter across R69 from Point E to ground.
Set the voltmeter on the 10 volt scale, (-DC Volts).

FOURTH: Peak the following coils for maximum reading on the voltmeter.

Alignment information
continued on page 154.

L17 Top of chassis as shown in Fig. 3.
Ti Top of chassis as shown in Fig. 3 and

bottom of chassis as shown in Fig. 4.
T2 (Pri. Ratio Det) Top of chassis as shown in Fig. 3. 151



MOST-OFTEN-NEEDED 1953 TELEVISION SERVICING INFORMATION

Sparton Television Chassis Type 27D213
(Service data continued)
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VII
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MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION

SPARTON TELEVISION CHASSIS TYPE 27D213

ALIGNMENT PROCEDURE (CONT'D)

RATIO DETECTOR TRANSFORMER ALIGNMENT: FIRST: Connect the R.F. signal generator
to the receiver as described in Step 1 of the sound I.F. alignment instructions.

SECOND: Connect the electronic voltmeter from Point F to ground.
Set the voltmeter on the lowest DC scale.

THIRD: Set the signal generator output to 4.5 Nc. Adjust the secondary of T2
(3ottom view of chassis as shown in Fig. 4). Notice that it is possible to
produce a positive or negative voltage indication on the meter by varying this
adjustment. As the voltage swings from positive to negative, adjust T2 for
zero output as indicated by the voltmeter. This point is called zero ratio
detector output and indicates correct alignment of T2 transformer.
If the secondary of T2 is found to be way out of alignment it will be
necessary to re -peak the primary as described in the preceeding section on
sound I.F. alignment.

4.5 MC. TRAP ALIGNMENT FIRST: Connect the R.F. signal generator as described
in Step 1 of the sound I.F. alignment.

SECOND: Connect the electronic voltmeter from the cathode of the picture tube
to ground (Point D).
The voltmeter must be capable of giving a reading at 4.5 :lc. of approximately
1 to 2 volts.

THIrtD: Peak L21 (Top of chassis as shown in Fig. 3) for minimum output
on the voltmeter.

PICTURE I.F. TOUCH UP: Connect the a.F. sweep generator output to the grid of
V-2 by means of the I.F. input adapter shown in Figure 5.

SECOND: Apply bias to A.G.C. line as described in Step 3 of sound trap alignment.

Set R.F. selector to Channel #13.

THIRD: Connect the oscilloscope to the picture detector load resistor R41
(Point C) by means of the shielded cable and the filter system shown in
Figure 6.

FOURTH: Set the R.F. sweep generator so that it sweeps from approximately 20 to 30 Mc.

FIFTH: Adjust the oscilloscope so that the swept I.F. response is visible on the
cathode-ray tube screen.

SIXTH: Loosely couple the output of the R.F. signal generator to the grid of V-2
so that marker signals of proper frequency can be mixed in with the R.F.
sweep signal.

SEVENTH: Observe the band width, relative position of the picture carrier, and flatness
of the overall I.F. response curve. If necessary slightly vary the tuning of
the picture I.F. coils L6, L11, L12, L13, L14 until the picture I.F.
responseshown in Figure 7 is obtained. The solid curve in Fig. 7 depicts
the ideal I.F. response while the dotted curves show permissable variations.

154

Oscilloscope

I I Shielded Cable

Figure 6

47K

50 uuf.

To Point (C)

To ground

22.7 Mc.

Figure 7

25.5 Mc.

26.25 Mc.

The picture I.F. carrier should appear approximately half way down the I.F. response
curve as shown in Figure 7. Variation in the pix carrier position should not exceed
10% from the half way point.
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STEWART-WARNER TELEVISION
Models 21T -9211B, 21T -9211C, 21C -9211D, 21C -9211E, & 21C -9211F

The service material below and circuits on the next three pages are exact for
the Stewart -Warner models listed above. Model 9210C is very similar to these
models. For convenience of printing, the circuit diagram is presented on a double
page spread (over) and on the single page which follows. Such separation into sec-
tions is not to be taken to mean that the actual circuits are divided physically in
this manner. Since the alignment information on other Stewart -Warner sets given
on pages 160-162, in the 1952 Television Manual, Volume TV6, is applicable to
these sets, it will not be repeated here.

PRODUCTION CHANGES
The following tabulation furnishes complete details on
changes which occurred during receiver production. The re-
ceivers incorporating these changes are identified by coding
stamped on rear surface of chassis. This coding consists of
one or more letters following the word SERIES, as SERIES B,
SERIES AC, etc., and corresponds to similarly lettered changes
shown below. Chassis incorporate only that change indicated
by letter designation; i.e., chassis stamped "SERIES BE" does
not include changes "A" or "C" or "D".

The circuit shown applies
to "SERIES ABC" chassis.

LETTER INCLUDED
IN DESIGNATION
FOLLOWING THE
WORD "SERIES"

CHANGE INCORPORATED
IN CHASSIS

UNCODED INITIAL PRODUCTION

The following change was incorporated to allow the
vertical hold control to operate in the center of its range.
1. Resistor 223 in grid circuit of V19A (Vertical Blocking

Oscillator) was changed from 2 Meg. to 1.8 Meg.

The following change was incorporated only to facilitate
production in bringing about a more consistent I.F.

response curve.
1. Resistor 106 in grid circuit of VI3 (3rd. I.F. Amp.)

was changed from 6800 Ohms ± 10% to 4700
Ohms ± 5%.

"C" This change was incorporated due to the unavailability
of type 6BL7GT tube.
1. Tube V19 (Vert. Blocking Oscillator and Vert. Scan-

ning Output) 6BL7GT, a duo -triode, was removed
and replaced by two separate triode type tubes-V19,
a 6C4 which is utilized as the Vert. Blocking Oscillator
and V20, a 654 which is used for the Vertical Scan-
ning Output stage.

2. The circuit of the former 6BL7GT tube is shown below.

3. Resistor 223 in grid circuit of V19 (Vert. Blocking
Oscillator) was changed to 1.5 Meg.

4. Resistor 226 in grid circuit of V19 (Vert. Blocking
Oscillator) was omitted.

5. The value of all the other components as well as

their schematic location, utilized in the two stages
remain the same.

QPNMLK JHGFE
520645 R.F. TUNER UNI1

(SHOWN WITH SIDE SHIELD REMOVED)

-c
BLUE-WRITE

D
WHITE

A
GREEN -WHITE

RE0f1MaE

BOTTOM VIEW OF CHASSIS SHOWING
CONNECTIONS TO RF TUNER UNIT

22

224A
1.4[6.

ERi
no..0

'41111.7GT
VERTICAL

BLOCKING OSC.

225

226 24B
WO.

f101,

,6BL7GT
VERTICAL

SCANNING OUTPUT

233
2

.l 212B
100

2.32

VERTICA e401

Continued on the
next three pages.

ao
241
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6016
Id I.F. AMP.

B0

CO

93

3 V.

6C16
2,11 I.F. AMP.

23.5 MC.5, 97
206 2

6 2.

6016
3r1 I.F. AMP.

25.9 SIC.

104
62

r

Luel

25! NC.

336
111K

113 116
12454

3371

cb3

108 124
00n.

121

660

117- s

-

J

111E0

125
0.1

 Ti
'96

27
760

-I

COMT

185 volts 0-

125 volts 0

265 volts 0

21 mL. 20 32mc 4mm

151
210 163um!.OI

-4
152
210n

81
vt6SN7GT
SYNC. AMP.

25 V

can

VIA

3/411A117

SYNC. CLIPPER

112

v,12Atri
PHASE SPLITTER

6AL5
NORM A.F.C.

MUSE IETECTOI

236 V

310 volts o-

For printing convenience parts of this circuit
are shown on the next page. Points marked
A, B, C,. D, and "Audio" as well as voltage
points above, connect to identically labeled
points in the circuits on the next page, over.

OSCILLOGRAMS

All oscillograms taken with ground lead of 'scope connected to
receiver chassis (unless otherwise indicated) and with receiver con-
trols set for normal reception of a station transmitting its standard
test pattern.

Number appearing below asterisk specifies setting of horizontal

156 frequency control on 'scope.

169
6000

6511761

1101312. SCANNING

MILTIVIUATOR

235 10021

173
3900

220

220, ..2

*-This symbol on illustration indicates that wave form wal
observed on a 'scope whose vertical amplifier had very
limited high frequency response (50 to 100 Kc).

**-This symbol indicates that wave form was observed on c
'scope whose vertical amplifier frequency response was flat
to within 20% up to 2 Mc.
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Audio (take -off)
C7 4.6 MC.

-"13381 9
7147/4°

2 ,

111

9,6SE6T 3 4.g'?
NOISE LIMITER Loc,

CONTROL

179
1000

,860
-ttrr

177 DRIVE
66011

let

182

122

222

223.
$ 5

PCO.

224A
ME O.

TER f$C,

225

127

TIT

6C40
VERT. BLOCKING

OSCILLATOR

129

MO
'" 132

1B3GT/8016
MON VOLTAGE

RECTIFIER

226 23i
227 6.15A

we 0

2248
2.5

MEG.
NTIONT

134
0.,

141
1014 TRAP

MAGNET
ASSEMBLY

!N 451
40, 2.E16

11211007125.5

ithIGT
NORIZ. DAMPING

208C .
MI.

6540
VERTICAL

SCARRING OUTFIT

VCR TICL
LiACARiTy

142
FOCUS

MAGNET
A556616122

FOCUS

Stewart -Warner
Models 21T -9211B,
21T -9211C, 21C -9211D
21C -9211E, 21C -9211F

Parts of this circuit
are printed on the
next page, over.
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400

SUILT-N ANTENNA

.T L
TERMINALS

13

Stewart -Warner Models 21T -9211B, 21T -9211C, 21C -9211D, etc. (continued)
(See preceding two pages for main circuit diagram)

413E ---

SAN
SOUND I.F. AMP.

LIMITER

238
ISK

Or
J. 2OAJ_

6

6187(46BZ7
R.F. AMP.

20

° 244
fon

242
S000

17
WooI nu,

19.714

SO

406

20B

245
24 O^

22 05326A

66

26
0.0,6

2 A

UNIE -

416

6T8
SOUND IISCRIM.-301110 AMP.

28

1

29
30

32

31
170

20

I27C

LA

DEFLECTION

agf,

158

5648
RECTIFIER

fl
4J
KJ

RED

61,
VIT

6WAIST
°SLUE

209

20852088
,f,f.T _

6,16

MIXER-QSC.

36
.01

-C

335
TONE

23.1 MC.
24 427

680

334

3

SASS
TOM OUTFIT

2 5

265

NI

39 <I

210

211

42

2`T.

71.06 POINTS
CONNECT TO
DEISTICALLY

> %E 11T

INPUT TO
re I.F. STACIE

PM

EGREEN 1

0.15,-

SLAMS I

*Audio
..-,..,

a
"

ca.

s-4 Tici) ul .

a)

4-lca biperi.... ... ,-1 o.
o 310 volts c) o

a) .-,
o 0., a) tto4 Z4 c1 c.) ,--4

4-, 4-'
CI) U)o 265 volts a. oC.) 71)4 0 a)ci

, c.)

o185 volts 0c)  u °",a..  , 4a) a). > . 40125 volts A -a o ca 4-, -'-'

H cd cd 0.4 -i

202 204 206

v
C" 205 6"' 2075000-r 5000

MAW

6C96 2 IVA' p 6 1:617 6 LS 70T 660:01. 6VA':/

VOLTAGES SHOWN ON CIRCUIT DIAGRAM WERE MEASURED WITH ANTENNA
TERMINALS SHORTED TO GROUND AND CHANNEL SELECTOR SET TO AN
INACTIVE CHANNEL. ALL CONTROLS ARE SET FOR NORMAL OPERATION
EXCEPT FOR POWER BOOSTER CONTROL WHICH WAS SET TO MAXIMUM
COUNTER -CLOCKWISE POSITION.

.214
1.16 16T6

R.F. TUNER
FILAMENT CONNECTION
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STROMBERG-CARLSON COMPANY
417 SERIES 421 SERIES
Signal Generator Oscilloscope or VTVM

Connection Connection Adjustments and Notes

1 Output of sweep Input of scope to grid of
Quadruple generator to grid of video amplifier, pin 4 of
Alignment 1st IF tube, pin 1 of V-10, 6AG7 thru 47K

V-5, 6BA6 thru 100 ohm isolating resistor.
MMF isolating
capacitor.

1. Adjust the bottom slug of 1-3,
1st IF Transformer for low in -
termediate frequency. (23.7
mc. appox).

2. Adjust the bottom slug of T-4,
2nd IF Transformer for low fre-
quency. (23.0 mc. approx).

3. Adjust the bottom slug of 1-5,
3rd IF transformer for high fre-
quency. (26.0 mc. appox).

4. Adjust the bottom slug of 1-6,
4th IF transformer for high in-
termediate frequency. (25.3
mc. appox).

5. Maintaining the above relative
frequency positions of the in -

dividual stages, adjust the slugs
to produce a curve as shown
with the 22.7 mc. and 26.4 mc.
markers at 70% response. See
Fig. 5.

0-.....,-Th
2G.4) 22.7

-,., f -I.

2 7.9 2,.9

FIG. 5

The material on Stromberg-Carlson
Series 417 and 421 sets is presented
on a total of eight pages. The align-
ment information below is exact for
both series, but separate circuit
diagrams are presented in double-
page form to illustrate differences.

2 Same as Step Il Same as Step tl. 1. Adjust the top slug of T-4 for
Sound Using 21.9 mc. minimum response at 21.9 mc.
Traps marker. 2. Adjust the top slug of 1-3 for

curve shown in Fig. 6.

ll

219p REAL TAN
TRAP

FIG. 6
---

3 Same as Step 11 Same as Step Bl. 1. Adjust the top slug of 1-5 for
Adjacent using 27.9 mc. minimum response at 27.9 mc.
Sound marker. 2. Repeat Step 1$1 (Quadruple
Trap alignment) to reproduce the

curve as shown in Fig. 5.

I)
27.9

FIG. 7

4 Couple the output of Same as Step 1. 1 Adjust L-8 on tuner assembly
Double- the sweep generator and 1-2 for curve as shown in
Tuned into the converter Fig. 8 for maximum gain, main-
Stage plate by means of taining the 22.7 mc. and 26.4
Alignment the split tube shield. mc. markers at 50% response.

See Fig. 4.

26.4 22.7

\--- ......._

FIG. 8

5 Connect an unmodu- Connect 2-100K resistors 1. Adjust 1-10, 1-7, and bottom
Sound IF lated 4.5 mc. signal in series from plate of slug of 1-8 for maximum re -
Alignment to the grid of the ratio detector pin 2 of sponse.

1st sound IF amp. V-13, 6T8 to ground.
pin 2 of V-9, 6118. Connect VTVM from junc-

tion of the 2-100K re-
sistors to ground.

6 Same as Step 15. Reconnect the VTVM from 1. Adjust the secondary (top
Ratio the junction of the 2- slug) of 1-8 for zero volts be -
Detector 100K resistors (see 6 tween the positive and nega-
Balance above) to the junction Live excursions.

of C-134 and R-131.

NOTE: USE A NON METALLIC ALIGNING TOOL AND LIGHT PRESSURE ON ALL SLUGS.

Continued on the
next seven pages.

159
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STROMBERG - CARLSON 417 Series
(Continued from the previous page)
The service material below and on the
adjacent page to the right is exact only
for 417 series, but can be used as an
aid in servicing sets of the 421 series.

C -2I C-20

°SC.&
CONV.

6J6

L-8

C-15

OR 6807
(REPLACE WITH
ORIGINAL TYPE)

CONV
SEC.

417 TUBE LOCATION

VID.I.F. AMP. HORIZ.A.F.C.
PHASE DET.

T-3

IE VID.I F.

VID.I.F.AMP.

T-4

2ND.VID.I F.

3Ro VID.I.F.AMP.

T-5

VID.I.F.

41_,1 VID.I.F.AMP.

41.111VI D.

I. F.

P ON 0
PLUG

WITCH

L-19

HORIZ.
05C.

HORIZ. OSC.

25! SYNC. CLIPPER

RATIO DET., & PHASE INV.
A.G.0 DELAY DIODE,
a la AUDIO AMP.

r T-8

RATIO DET.

RATIO DET.
DRIVER

T-7 .
OO

2n. SOUND I.F.

VIDEO DET. a
IK SOUND I.F.AMP.

T-6

5.

L -I0

I ST SYNC. CLIPPER
a HORIZ. RETRACE

BLANKING

KEYED A.G.C.

L-15 6, -.n)
4.5 MC \:--`1".

TRAP

VIDEO AMP

I sT SOUND
I.F.

REAR

FRONT

R-198

HORIZ.
DRIVE

The following photographs were taken from a Du Mont 208-B
Oscilloscope, using a standard receiver adjusted for normal picture.

Plate of Keyed AGC (pin 5 of V -I6,
6AU6), 300 volts peak -to -

peak -15.75 Kc.

Cathode of phase detector (pin 1 of
V-25, 6AL5), 12 volts peak -to -

peak - 15.75 Kc.

Cathode of phase detector (pin 5 of
V-25, 6A15), 13 volts peak -to -

peak - 15.75 Kc.

Plate of phase detector (pin 7 of
V-25, 6AL5), 12 volts peak -to -

peak -15.75 Kc.

Plate of horizontal oscillator (pin 5
of V-19, 65N7), 70 volts peak -

to -peak - 15.75 Kc.

Grid of horizontal amplifier (pin 1 of
V-20, 6AU5-GT), 150 volts peak -

to -peak - 15.75 Kc.

LINE
FUSE

L-20 C -I96 0 L-26 R -l88 R-186

O®
0 M5 0

HORIZ. HORIZ. HORIZ. VERT. VERT.
LIN. FRED SIZE SIZE LIN.

CONTROL
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Plate of sync clipper (pin 5 of V-17,
6SN7), 30 volts peak -to -

peak - 60 cps.

4-11111F

Output of vertical integrating network
M-1, 25 volts peok-to-peak -

60 cps.

Yellow lead to T-11, 50 volts peak -
to -peak - 60 cps.

Grid of vertical output (pin 1 of V-18,
6B17), 100 volts peak -to -

Plate of vertical output (pin 2 of
V-18, 6BL7), 900 molts peak -

to -peak - 60 cps.

Red lead of vertical output trans-
former T-10, 70 volts peak -to -

peak - 60 cps.

417 VOLTAGE CHART

1 - Measurements ore made at 117 V. line using vacuum tube voltmeter. All voltages are D.C.
positive with respect to chassis ground except where noted.

2 - All voltages shown in telev. section measured with range switch in TV position.

3 - Contrast control set maximum, brightness control set at minimum, antenna disconnected.

4 - Voltages shown with asterisk (' ) vary considerably with control settings.

5 - Where no voltage is indicated, pin may be used as a tie point.

V-23
5U4G

310

2C0 y

310VAC.

3300  60 v 400V.

V -I8
66L7

LOOKING AT INSIDE
BOTTOM OF CHASSIS

REAR

300

V- I I

KINESCOPE

V-22
I B3 - GT

3-166V.

15-16Kv

15-1664.

V-21
6W4 -GT

5202

520 v
6.3 v.A.C.

202

200 V

-35

V- I9
6SN7 -GT
QV 150N

GNO

TUNER UNIT

ONO

REPLACE WITH
ORIGINAL TYPE

V- I
6BK7 OR 61307

o CND.

2502

0 D

CND. V-2 6.3 VAC

6J6

75V

V-5
6AL5 s

V-25
0 c )

6.3 V AG.

V-17
6SN 7-GT
6V 9V.

-50v
1002

600
V -I5

12AU76x

ONO

0.

260

3000 110 V.

V-20 V- ID
6AU5 6AG7

CND.

1650. 6 Al,

fgE 6.3 VA. G. v

250 100

r T-8

1 0
PAT.Dyr

29,1°D

,SOUND

D.

0

0
2NDyip

0
350

1<5'V

2 I,

161
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Stromberg-Carlson 417 Series Schematic Diagram

The video IF system consists of a double -tuned con-
verter plate transformer followed by four single -tuned
stages. These are the 1st, 2nd, 3rd, and 4th IF stages.
They are aligned as a "Quadruple" unit, previous to
the adjustment of the double -tuned stage. Three
absorption type traps are located in the plates of the
1st, 2nd, and 3rd IF circuits. They are adjusted for
the following frequencies: 1st IF ( reaction trap) -
21.6 mc. approximately, 2nd IF (sound trap) 21.9
mc., 3rd IF (adjacent sound trap) 27.9 mc.

L

REPLACE 1PITN T VPI

6867 OR 6807

ToRRET SIT, SELECTS CO1LS FOR OESINED CR NNNNN

4-I MEGOHM
RESISTORS

162

C22
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4TO S3
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I V -12
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RATIO DETECTOR DRIVER

ALl0i0 IF

TRANSFOIN GREEN DOT

EIEW*T011

V13
6T8

RATIO DETECTOR I ST
AUDIO AMPLIFIER

01

010137-M,

VHF - UHF- TUNER

NINES OSC

.1;,.)707,
`*"

ai
- .0-

EFS

SPLIT TUBE SHIELD

I I

N  if.
1.2K

3 3 YES

00110,

V:111

,N.e

C.152

17CTES TIM MELO

6D
6v1i1116]

SI I NC

El If AMP foi, DOT
[§.7-dhl

0

000
110 c -s

I

AT PIN

23v

10

ISO I/2 Pi

V.25
6 AL5

PRASE DETECTOR

SOO

St

ITS

AO,

ASV

TUBE SHIELD
S.C. PART NO 151036

LEADS

SOO
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6V6-67
AUDIO OUTPUT

Euto
dro

c
PIN

Atli. ORIENT STROMBERG-CARLSON No. 417 SCHEMATIC DIAGRAM
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MODEL 417 AND 421 SERIES RECEIVERS-Resistor
Substitutions.

When resistor R-7 in the 417 series receivers (R-166 in 421 series)
is 3.3 megohms, resistor R-165 is 22K, 1/2 watt in value. When a
3.9 megohm, 1/2 watt resistor (Part No. 28198) is used as a sua-
stitute in production in the R-7 (R-166) position, then R-165
must be a 27K, 1/2 watt resistor (Part No. 28174).

V13
5U4-0

LT RECTIFIER

ON  OFT SWITCN
ON VOLUME CONTROL

5U4 -G
LE RECTIFIER

ROOM FAIN

rEISTED PAM

--.-..._ TERM. PAIR
3, Z.1

163
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MODEL 421 RECEIVERS - Component Part Substitutions.

The following parts may be substituted in production for the originally specified parts.

Schematic Specified
Position Value

C-221 220 mmf., 500 V.
C-198 470 mmf., 500 V.

Substitute
Value

270 mmf., 500 V.
470 mmf., 500 V.

001

C-183 100 mf., 50 V. 40 mf., 400 V.
R-215 27 ohms, 1 W. 20% 33 ohms, 1 Watt
R-81 180 ohms, 1/2 W. 10% 180 ohms, 1/2 W. 5%
R-107 2000 ohms, 7 W. 10% 2000 ohms, 10 W. 10%
R-211, R-212 560 ohms, 1/2 W. 10% 560 ohms, '/2 W. 10%
R-135 10 Megohms, 1/2 W. 20% 6.8 Megohms, 1/2 W. 10%
R-185 10K ohms 1/2 W. 20% 15K ohms, 1 W. 20%
R-238, R-239 270K ohms, Y2 W. 10% 330K ohms, 1 W. 10%
R-111 1 Megohm, 1/2 W. 20% 1.5 Megohms, Y2 W. 20%
R-52 1K ohms, 1/2 W. 20% 470 ohms, 1/2 W. 20%
R-196 2200 ohms, 1/2 W. 10% 2200 ohms, 1/2 W. 20%

2222ARA
TERMINAL

22A,ATE OsiGNAL TTA2

6E187086807
RE AMPL11.22

C i2

L

L

TuRRET SwITCR SITTING SC

MI

CCTS C0%51012 02S.RED CRANNEL

NT 2211 POINT

100 MALI
200

MODEL 421 RECEIVERS - Capacitor Revisions.

Schematic Specified Revised

Position Value Value

C-183 100 mf., 50 volt 50 mf., 50 volt

C-182 .22 mf., 600 volt .1 mf., 600 volt
C-140 .01 mf., 450 volt .01 mf., 600 volt
C-170 .01 mf., 450 volt .01 mf., 600 volt
C-210 .033 mf., 400 volt .068 mf., 400 volt
C-203 .22 mf., 400 volt .047 mf., 600 volt
C-202 .047 mf., 600 volt Capacitor removed

164
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7700110,
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00.
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6
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- AIR

0 2120.

40

6J6

cOD
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L-0 c  2,
006 T --II-_

R 10
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mer2.12

MOLD

1

T-2
CONVERTER SEC

tam

NE2CTANCE

TRA

IftoecArcs twit skim,

[68A6
DOT zwiirola FAMP :BRUN 002

0°040
kkrO. 0 0

111l7_ir 1111

H. V. POWER SUPPLY
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6V6- GT STROMBERG-CARLSON No. 421 SCHEMATIC DIAGRAM
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R-231 will be 470 ohms, 2 watt (Part No. 149074).

Ills Ns
SO 165



MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION
Stromberg-Carlson Series 417 and 421, Revisions and Production Changes

MODELS 417 AND 421 RECEIVERS - Redesign to
Reduce Dissipation of 6V6GT-Audio Output Tube.

The value of R142, cathode resistor for the 6V6GT audio output
tube has been increased from 270 ohms, 1 watt to 330 ohms,
1 watt (New Part No. 149135, 149073 or 149229).
Series dropping Resistor R-231 is specified as a 470 ohms, 2 watt
value with the use of Power Transformer No. 161442. The

value of this R -23I resistor is now being increased to 1250 ohm,
5 watt.

MODEL 421 RECEIVERS - More Uniform Horizontal
Oscillator Operation.

The operation of the horizontal oscillator has been made more
uniform from sot to set and the tendency to pull horizontally at
the top of the picture has been reduced by the following changes
in Productions

1. R-194, 1500 ohm resistor is now a 5% tolerance value
instead of the previous 10%.

2. Resistor R-195 has been changed from a 220K, Y2 watt, 20%
value to a 180K, 1/2 watt, 10% value (New Part No. 28182).

3. Capacitor C-193 has been increased in from 270 MMF, 20%
to a 390 MMF, 10% value (New Part No. 110262).

4. C-198, 470 MMF capacitor is now a 10% valuc instead of a
20% value.

5. A 33 MMF, 10% mica capacitor (Part No. 110250) has been
added between plate (No. 5 pin) of the 6SN7 Horizontal
Oscillator (V-19) and ground.

MODELS 417 AND 421 RECEIVERS - Damper
Tube Revision.

A 6AX4 tube (Part No. 162161) is now being used in place of a
6W4GT tube in the Damper Circuit. Tube location diagrams in
the receivers show those receivers which use either type.

The 6AX4 tube is being used in those receivers which use Power
Transformer No. 161442 which has one less heater winding.
The jumper lead between No. 7 pin of the Damper Socket and
No. 4 terminal of the Horizontal Output Transformer is not neces-
sary with the use of the 6AX4 tube since the heater and cathode
breakdown value is higher and they do not have to be main-
tained at relatively the same potential as in the case of the
6W4 tube.

MODELS 417 AND 421 RECEIVERS - Revisions of
Filtering in Tuner Supply Leads.

The 100 MMF capacitors in positions C-1, C-2, C-3 and C-4 and
resistors R-3 and R-4 have been removed from the circuits of the
subject receivers because of rearrangement of the supply leads to
the tuner thereby eliminating the need for this filtering.

MODEL 417 AND 421 RECEIVERS - Additional
Changes for Improving Vertical Hold.

This complete change is as follows:
1. A 100,000 ohm resistor (R-240) rather than 150,000 ohm

resistor has been added directly in series with the connection
between the No. 5 pin (plate) of the V-17, 6SN7 Phase
Inverter -2nd Sync Clipper tube and the input to the M-1
vertical integrator network.

2. Resistor R-184 has been increased in value from 680K to 1

megohm, (Part No. 149119). A 2 megohm resistor, (Part
No. 149121) has been bridged in parallel across the two
outside terminals of the R -187A, 2 megohm Vertical Hold
Potentiometer. At a later date a new 1 megohm potentiometer
(Part No. 145146) will replace the above combination 2

megohm potentiometer and parallel 2 megohm resistor.

3. The vertical oscillator transformer has been moved from the
previous position near mid -chassis to the area behind the
volume control which results in interlace improvement and
possibly contributes to better vertical hold.

166

MODEL 421 SERIES RECEIVERS - Vertical Drift.

Repeated failure of the 6B17 "Vertical Blocking Oscillator and
Vertical Output Tube" has dictated the following change on all
chassis date coded 52-20-1:
-A 6C4 tube was added in an unused tube socket punchout on
the front left hand corner of all 421 chassis to replace 1/2 of the
6BL7 tube, i.e., the vertical blocking oscillator section of V-18.
-The lead going to Pin 4 of V -I8 was reconnected to Pin 6
of the 6C4.
- The lead going to Pin 5 of V-18 was reconnected to Pin 1 or
Pin 5 of the 6C4.
- The lead going to Pin 6 of V-18 was reconnected to Pin 7 of
the 6C4.
- The filament Pins 3 and 4 of the 6C4 are connected to the
filament string.
- The unused Pins 4, 5 and 6 of the 6BL7 are grounded.
If an earlier 421 receiver is encountered having a 6BL7 causing
vertical roll and not incorporating the 6C4, it is suggested that
the 6817 be changed to one of the improved 6BL7's. These tubes
can be identified by referring to the coding etched in the top of
the glass envelope beneath the 6BL7 tube type designation.

MODEL 421 SERIES RECEIVERS - Proper Set-up
Adjustments for Maximum In -Focus Picture Area.

Since the 421 receivers use fixed -voltage -electrostatic -focus,
picture tubes (2IFP4A) the following suggestions will be helpful in
obtaining maximum in -focus picture -area at the time the receiver
is initially set-up.

1. The ion trap should be adjusted in the normal manner for
maximum brightness but within the adjustment range of

maximum brightness, a specific setting of the ion trap will
be observed where maximum in -focus -picture -area can be

obtained.

2. The centering assembly, which consists of a device similar
in appearance to an ion trap (except for a rotatable magnet
in the form of a black button), should be placed away from
the ion trap and up close to the deflection yoke on the neck
of the picture tube. In this way, magnet field interference
between the ion trap and centering device is minimized and
better focus can be obtained.

3. Additional physical separation between the ion trap magnet
and the centering device magnet can be obtained by keeping
the two magnets on opposite sides of the picture tube. Proper
brightness adjustment and proper picture centering should
still be observed.

4. It should be noted that the picture tube focusing anode (white
lead) can be connected to one of three voltage take -off
points in the receiver: (1) Ground (2) B -I Supply (3)
Boosted D. C.

MODEL 421 SERIES RECEIVER - Noise Cancellation
Circuit Adjustment.

All 421 model television receivers coded 52-30-1 or later in-
corporate a new circuit development known as "Noise Cancella-
tion". All chassis having this circuit can be readily identified by
an additional potentiometer to the right of the phono switch on
the rear chassis flange labeled "Noise Cancellation Control". It
is important that this control be properly adjusted in order to
realize full value of the noise cancelling circuit. When the "noise
cancel" control is in its extreme counterclockwise position, the
noise cancellation circuit is ineffective; when it is in its extreme
clockwise position, the cancellation circuit will clip sync and picture
and cause a dark picture with no sync action.

The proper procedure for adjusting the "noise cancel" control is

to first make all picture adjustments, size, linearity, etc., with the
"noise cancel" control in its extreme counter -clockwise position.
After all picture adjustments are made, properly tune in the
strongest signal in the area and slowly advance the "noise
cancel" control clockwise until the picture starts to lose sync, then
back off the control until the pjcture is stable.
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Chassis 1-508-1,

Chassis 1-510-1,
Chassis 1-504-1,

SYLVANIA
1-508-2, used in Models 172K, -KU, -M, -MU; 175B, -BU, -L, -M, -MU;

176B, -BU, -L, -M, -MU; 177B, -BU, -M, -MU; 178B, -BU, -M, -MU.
1-510-2, used in Models 120B, -BU, -M, -MU; 126B, -BU, -L, -M, -MU.
1-504-2, used in Models 105B, -BU, -M, -MU, is a 17 -inch version

of 1-510-1, -2, and is electrically similar to these chassis.

Service material on the above listed Sylvania TV sets is presented on the next eight
pages. General information is given below and top view of sets is shown on page 168.
Alignment information is given on pages 169-170; circuits are printed on pages 171
and 172; and on pages 173-174 are presented important revisions and code changes.

Chassis 1-508-1 and 1-510-1 provide reception
of the twelve commercial VHF television chan-
nels, 2 through 13 inclusive. In these chassis,
provisions are made for the simple addition
of a UHF tuner, thus permitting reception of
channels 14 through 83 of the UHF band. Models
incorporating chassis 1-508-1 and 1-510-1 show
a single alphabetical suffix after the body num-
ber. (For example: 176M, )

Chassis 1-508-2 and 1-510-2 include the UHF
tuner and thus provide reception of VHF chan-
nels 2 through 13 and UHF channels 14 through
83 inclusive. Models incorporating these chas-
sis show a double alphabetical suffix after the
body number. (For example: 176MU. )

Combination models incorporating these chas-
sis also include a 1-603-1 radio chassis which
provides reception of standard and frequency
modulation broadcast bands.

Chassis 1-508-1 operates with twenty-seven
tubes plus the picture tube. Of this total
there are two low voltage rectifiers, two high
voltage rectifiers and one regulator tube. A
germanium diode is also incorporated ir the
circuit. Chassis 1-508-2 incorporates two
additional germanium diodes and one receiving
type tube in the UHF tuner.

Chassis 1-510-1 incorporates a total of twenty-
two tubes in addition to the picture tube. Of
these tubes one is a low voltage rectifier, two
are high voltage rectifiers and one is a regu-
lator tube. A germanium diode is also incor-
porated on this chassis. Chassis 1-510-2, in
addition to the previous complement, includes
two receiving type tubes as part of the UHF
tuner.

NOTE: For convenience in servicing, separate
schematics are furnished.

Sylvania television chassis 1-504-1 and 1-504-2
are the 17 inch versions of the 1-510-1 and
1-510-2 TV chassis, respectively. Electrically,
the two chassis series are very similar.

AGC CONTROL ADJUSTMENT
(1-508-1, 1-508-2)

1. Connect a good antenna installation to the
receiver.

2. Set Picture (Contrast) control to approx-
imately 7/8 of maximum position leaving
Brightness control at normal setting.

3. Tune receiver to the strongest station
available in area.

4. Turn AGC control fully clockwise so that
picture is "blacked" out.

5. Retard AGC control to a point where the
picture reappears and does not tear or
fall out of synchronization as the Fine
Tuning control is rocked through the picture.

6. If, when the AGC control is finally ad-
justed, the picture has too much contrast,
reduce the contrast with the Picture (Con-
trast) control. DO NOT use the AGC
control as a contrast control.

7. Turn Volume control to normal level.
Intercarrier buzz should be negligible as
the Fine Tuning control is rocked near
the correct tuning point. Retard AGC con-
trol slightly if objectionable. (Note: Inter -
carrier buzz is merely a reference for
correct adjustment of the AGC control
and only a slight touch up should be neces-
sary. If much adjustment is required to
remove intercarrier buzz, the sound section
is maladjusted and requires realignment. )

Note: The intent of the AGC control adjust-
ment is to ensure proper AGC voltage consistent
with correct synchronizing action and negligible
intercarrier buzz. This condition ensures the
best possible synchronization under interference
conditions, and also the greatest amount of
picture contrast.
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SYLVANIA
Chassis 1-508-1, 1-508-2,

and 1-510-1, 1-510-2.

CHANNEL SELECTOR

FINE TUNING AND
UHF CHANNEL SELECTOR

(510-2/

L 54
0

L8

1(g) 5
R F AMP

L3 ANTENNA
TERMINALS

V3

6C B 6

1E7 VIDEO
F AMP

FUSE

0
1/4 AMP

168

755
0

'LOOKER -
POINT

HIGH PASS FILTER

11-510-2 ONLY)

VO

6CB6

25.4 VIDEO
F AMP

T56
0

VHF CHANNEL SELECTOR

FINE TUNING AND
UHF CHANNEL SELECTOR

(508-21

BRUME

BRIGHTNESS

,(1747,

FIGURE 4 - TOP LAYOUT FOR 1-508-1,1-508-2 TV CHASSIS

V2

6J6
OSC. mix

04303

OC12

C6

Oe

4(7
R.F. AMP

C4(9
ER

L54
0

L53
0

UHF -VHF
SWITCH

(7508-2 ONLYI

V9

T55 /%=-7.'

6CB6 0 6C66

11) VIDEO 250 VIDEO
F AMP I F AMP

HIGH PASS FILTER

11-508-2 ONLYI

T56
0

FUSE L51
FILTER
CHOKEAmP

V5

6G 66

3812 VIDEO
I F AMP

T57
0

L55

0
V6

6CB6

418 VIDEO
IF AMP

6AH4GT 6C4
VERT -'OSC

VERT OuTPUI

T51

0

V9

6A U6
SOUND

"Th LIMITER
6A U6

SOUND
IF. AMP

126Y7

VIDEO AMP

LOU®
V14

172 AF 6
TUNER A GC 6AV6
CLAMP

r 152
0

L69

0
L62

D440 0 VI9

VIDEO
DET 6CB6

HOR CONTROL

V7 V20

124U7

HOR OSC
HOR DISCO

v18

124X7 6AL5
\,_,/ .........,

AGCRECT HOR DISCR
8 SYNC SEP

viS v13

I2AU- 7 6AU6
\...._,/ \,_.,

SYNC AMP AG C

B CLIPPER AMP

v,o

"--"N
6A L5

RATIO PET

/e-.\
6V 6GTAf

A f
OUTPUT

V21

4041
OCR REG

SPEAKER
SOCKET

10

0

HALOL1GHT AND
CHANNEL
INDICATOR

IGHT SOCKET

$3

v23

at)
DAMPER

HOR YOKE
CONNECTOR
SOCKET

6
30

HOR SCAN AND H
CONNECTOR SOCKET v22

(I) 660 6GT

HOP OUTPUT
LS

VS

6C B6

311.8 VIDEO
IF AMP

VERT. HOLD VERT. L. HEIGHT

FIGURE 5 - TOP LAYOUT FOR
1-510-1,1-510-2 TV CHASSIS

T57
0

L55

0
V6

6C B6

481 VIDEO
1F AMP

6AH4GT 6 C4

VERT OSC

VERT OUTPUT

VERT. LIN. HEIGHT

V8

/--"N
6A U6

SOUND
IF AMP

L62

D440 0
VIDEO
DET

v7

12BY7,_.,
VIDEO AMP

O
L61

1,2 ]

L68

HOR
FRED

V12 VI5
/"--

I2AU7 6A L5

SYNC - SEP HOR PHASE
El SYNC. AMP DETECTOR

PICTURE
(BRIGHTNESS(

PICTURE
(CONTRAST)

v,o

6AV- 6

AFll

AMP
V9

6A L- 5

SOUND
RATIO DET

HOR. SCAN AND HU
CONNECTOR SOCKET

HOR SIZE

off(

4 041
HOR REG

SPEAKER
SOCKET

008 HOLD

oar DRIVE

A G c HOP SIZE

R.

00

HOR HOLD HOR DRIVE

OR LIN

W ci
Q. zo oo0

O
4

0
0
-J

FA W
a_ a.-o
>- 0
C4 2
V) 0
W 0
0 Id
W
Z

410

1-1
ti

W
=

I- D
D 0a.z r;:i



MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION

SYLVANIA VIDEO I F ALIGNMENT -ALL CHASSIS

STEP
SIGNAL GENERATOR

Connection Freq.

SWEEP GENERATOR

Connection Freq.

VTVM

CONNECTION
OSCILLOSCOPE

CONNECTION ADJUST
OUTPUT

READING COMMENTS

1

To raised
tube shield

on
Osc.-Mixer

39.75
Mc.

Across
Diode

Load Res.

(1-508-1, -2)
R152 3.3M

(1-508-1, -2)
Top Core L53

Min.

Set Tuner to free channel.
Apply -12V. between

junction of R137 and
C131 and Chassis on
1.508-1 and -2;
-3V. between C136
and Chassis on
1-510-1, -2. Use suffi-
cient output for
satisfactory readings.

(1-510-1, -2)
Top Core L54( 1-510-1, -2)

R149 4.7M

2

Loosely Cou-
.ple Marker to
Control Grid
of Osc.-Mixer

( 1-508-1, -2)
through Hole

in Tuner
Cover to

Pin 5 of 6J6

45.75
Mc.
42.1
Mc.

( 1-508-1 -2),

through Hole
in Tuner
Cover to

Pin 5 of 6J6

43.25
Mc.

10 Mc.
Sweep

ThroughLower
Detector
Circuit

(Fig. 11)
to

Cathode,
Pin 2 of
V3-6CB6

(1-508-1, -2)
L53

(Bot. Core)
L8 ( Tuner)

L54
Response

Curve
shown

in
Fig. A

Remove A GC voltage.
Short pin 5 to pin 6 on

V3-6CB6.
Osc.- Mixer tube

shield to normal posi-
tion.

Sett -508-1,-2 VHF tuner
between any two
channels.

Set 1-510-1,-2 VHF tuner
to any free high
channel.

L54 controls width of
curve on 1-508-1,-2.

( 1-510-1, -2)
L54

(Bot. Core)

T2 (Tuner)(1-510-1, -2)
Pin 7 of 6X8

(1-510-1, -2)
Pin 7 of 6X8

3 Repeat step 2 adjustments until curve is flat with 42.1 Mc. and 45.75 Mc. markers on corners. REMOVE SHORT FROM V3
before proceeding with step 4.

4

To raised
tube shield

on
Osc.-Mixer

41.25
Mc.

Across
Diode

Load Res.

(1-508-1, -2)
R152 3.3M

L55
4th Video
I F Trap

Min .

Set Tuner to free channel.
Apply -12V. between

junction of R137 and
C131 and Chassis on
1-508-1, -2.
--3V. between C136
and Chassis on

cient output for
satisfactory readings.

(1-510-1, -2)
R149 4.7M

5 Same as 4 47.25
Mc .

- Same as 4 Top Core
of T56 Min. Same as 4

6 Same as 4 41.25
Mc. Same as 4 Top Core

of T55 Min. Same as 4

7 Same as 4 44.0
Mc. - Same as 4 T58 Max.

Same as 4. Reduce Sig.
Gen. output to keep
VTVM reading be-
tween 1 and 2 Volts.

8 Same as 4 U.oc. - Same as 4 T57 Max. Same as 7

9 Same as 4 45. 2
Mc. Same as 4

T56
(Bot. Core) Max. Same as 7

10 Same as 4 43.2
Mc. Same as 4 (BoTt.

55
Core) Max. Same as 7

11 Repeat step. 4 to 6 inclusive.

12

Loosely
couple
marker

to raised
tube shieldonwith
Osc.-Mixer

41.25
Mc.
42.1
Mc.

45 75.

Mc.
47.25
Mc.

To raised
tube shield

on
Osc.-Mixer

43.25
Mc.

10 Mc.
Sweep

Across
Diode

Load Res.
with 33M
Resistor
in series

hot
scope lead

T58, T57
T56 ( Bot.
Core) and
T55 ( Bot.

Core)

Response
Curve
shown

in
Fig. B

Same as 4

Use low signal input and
high sco pe gain.

L54
42.1 MC.

L53(TOP)
39.75
MC.

1-508-1,-2

L53( 80T.)

L8(TUNER)
45.75 MC.

42.1 MC.

L54
(TOP)
39.75
MC.

L54 (80T.)
T2(TUNER)
45.75 MC.

1-510-1,-2

FIG. A

45.0 MC. RESPONSE
=100%

42.1 MC.

SOUND 70%
41.25 MC 50% 47.25 MC.

L___

PIX
45.75MC.

FIG. B 169
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SYLVANIA 4.5 MC. TRAP ALIGNMENT -ALL CHASSIS (Continued)
STEP

SIGNAL GENERATOR
Connection Freq.

VTVM CONNECTIONS
Probe Ground Lead ADJUST

OUTPUT

READING
COMMENTS

1

To Pin 2 of
12BY7
Video

Amplifier
(all chassis)

4.5
Mc.

R F Probe
connected to

Cathode
(Pin 11)

of
Picture Tube

To chassis L61 Min.
Short Pin 1 of V6-6CB6

4th Video IF Ampli-
fier to Chassis

SOUND ALIGNMENT -ALL CHASSIS

STEP
SIGNAL GENERATOR

CONNECTION
VTVM CONNECTIONS

D C Probe Ground Lead ADJUST
OUTPUT

READING
COMMENTS

1

ALL CHASSIS

45 Mc. and 4.5 Mc.
generators each connected

through a 1000 ohm
resistor to pin 1 of

V3-6CB6 1st video IF
Amplifier.

(1-508-1, -2)
To junction of
R103 and C104.

(1-508-1, -2)
To chassis.

(1-508-1, -2)
T51 Sec.
(top core)

pri. (bot. core)
and L62.

Max.

Set tuner to free channel
Or

45 Mc. generator
with 4.5 Mc. marker

(preferably crystal
controlled) through
1000 ohm resistor
to pin 1 of V3.

(1-510-1, -2 )
To pin 5 of V9-

6AL5

(1-510-1, -2 )
To pin 7 of

V9.

(1-510-1, -2)
T52 Sec.
(top core)

pri. (bot. core)
and L62.

Max.

with minimum
interference.

2 Same as 1.
1-508-1, -2 only.

To pin 5 of V10-
6AL5

1-508-1, -2
only

To pin 7 of
V10.

1-508-1, -2
only

T52 primary.
Max.

On 1-508-1. -2 keep
output of signal

togenerator
where olta

value
voltage across

R103 does not exceed
1.0 volt negative.

3 Same as 1.

(1-508-1, -2)
To junction of 2
matched 100M

resistors
connected in series

across R109.

(1-508-1, -2)
To junction of
R105, R106
and C106. T52 secondary

Set VTVM to lowest
DC scale. Slight turn
of core will produce

( 1-510-1, -2)
Same as above

with 100M
resistors

across RIOS.

( 1-510-1, -2)
To junction

of R103
and C103.

( top core). Zero either a positive or
negative deflection
on VTVM.

4 Remove test equipment and resistors.

ALTERNATE SOUND ALIGNMENT -ALL CHASSIS
This method prevents inaccuracies of test equipment from affecting sound alignment

STEP SIGNAL SOURCE
VTVM CONNECTIONS

D C Probe I Ground Lead ADJUST
OUTPUT

READING
COMMENTS

1 Connect a good antenna installation to the receiver

2

Chassis 1-508-1, 1-508

Strong station

2 only

To terminal
3 of T51 To chassis

L62
T51

( Both Cores)
Max. Repeat all adjustments until

maximum is reached

(1-508-1, -2)
To pin 5 of

V10-6AL5

(1-508-1, -2)
To pin 7 of

V10-6AL5

(1-508-1, -2)
T52 Pri.

( Bottom Core) Repeat all adjustments until3 Strong station
(1-510-1, -2)
To pin 5 of

V9-6AL5

(1-510-1, -2)
To pin 7 of

V9-6AL5

(1-510-1, -2)
L62

T52 Pri.
(Bottom Core)

Max. maximum is reached

4 Strong station

(1-508-1. -2)
To junction of

R105, R106

To junction of
two 100M
Resistors in
series from:

( 1-508-1, -2)
pin 5 to pin 7 T52 Sec. Zero

Use lowest meter scale set to zero
center. At correct setting, a slight

(1-510-1, -2) of V10-6AL5
(Top Core) turn of core will give either a

positive or negative reading

170
To terminal

5 of T52
(1-510-1, -2)

pin 5 to pin 7
of V9-6AL5

Remove test equipment and resistors
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SYLVANIA REVISIONS AND CODE CHANGES TO CHASSIS 1-508.1, -2, 1-510-1, -2 AS NOTED

CHASSIS 1-508-1 C01, CO2, CO3 AND 1-508-2

Reduction of sound interference in the picture
is accomplished under code change CO1 on
chassis 1-508-1 and in original production of
chassis 1-508-2 by connecting pin 6 of V11,
the 6AV6 1st A. F. Amplifier and Tuner AGC
Clamp as indicated in Figure 27.

VII

6AV6
A.F. a TUNER

A.G.C. CLAMP
TO TUNER

A.G.C. DELAY

TO
CIII AND

RI10

TO
C112, C113,
AND R111

FIGURE 27 - PARTIAL SCHEMATIC
DIAGRAM CHASSIS 1-508-1 CO1

R215, the Vertical Hold control on chassis
1-508-1 and 1-508-2 is changed from 1.5 meg-
ohms to 2.0 megohms, Service Part 153-0018,
to increase its range. This revision is coded
CO2 in chassis 1-508-1 and incorporated in
initial production of chassis 1-508-2.

C218A and C218B, 470Mmfd. , 500V. capacitors
are combined into C218, a 220 Mmfd. , 1000 V.
capacitor, Service Part 160-1032 on chassis
1-508-1 and 1-508-2. This revision bears no
code change number in either chassis.

CHASSIS 1-510-1 C01, CO2, CO3,C04 AND 1-510-2

C215, . 0047 Mfd. , 500 V. ceramic capacitor
is changed to a . 0047 Mfd. , 600 V. paper unit,
Service Part 162-06247 in chassis 1-510-1 as
CO1 and in original production of chassis
1-510-2. The revision provides greater voltage
tolerance for this capacitor.

V9

6AL5
RATIO DET.

TO T52 R105
68M

FIGURE 28 - RATIO DETECTOR
CIRCUIT CHANGE CHASSIS 1-510-1 CO2

The following revisions constitute code change
CO2 in chassis 1-510-1. These revisions will
be included in initial production of chassis
1-510-2.

1. C106, 2 Mfd. capacitor and R105, 68M
ohm resistor are now connected as in
Figure 28 to prevent possible sound inter-
ference in the picture at high volume levels.

2. The ventilation of R176, 68 ohm resistor
(75 ohms in certain initially produced
chassis) is improved by physically re-
locating both this resistor and C136, . 22
Mfd. capacitor.

3. R255, 5,600 ohm resistor has been phy-
sically relocated as a factory change.

Sensitivity in chassis 1-510-1 and 1-510-2 is
increased by the following component changes.
These changes constitute code CO3 in chassis
1-510-1 and are incorporated in initial produc-
tion of chassis 1-510-2.

1. R126 - 680 ohm resistor is removed.
2. R130, R135 and R140 are changed from

6,800 ohms to 4,700 ohms Service Part
181-0472.

3. R136 and R141 are changed from 12,000
ohms to 6,800 ohms, Service Part 183-0682.

A factory revision under code change CO3 also
eliminates C215 - . 0047, 600 V. capacitor,
previously added by code change C01.

Code change C04 in Chassis 1-510-1 and initial
production of chassis 1-510-2 includes the
following changes.

1. R222 has been changed from 680 ohms to
1000 ohms, Service Part 182-0102 to im-
prove the range of R220, the Vertical
Linearity control.

2. The stability of the horizontal oscillator has
been improved by changing R258 from 680
ohms to 820 ohms, Service Part 181-0821.

\no
6AL5

RATIO DET.

TO T52 R109
68M

FIGURE 29 - PARTIAL SCHEMATIC
CHASSIS 1-508-1 C04 173
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SYLVANIA Revisions and Code Changes to Chassis 1-508-1, -2, 1-510-1, -2, continued.

CHASSIS 1-508-1 C04, C05 & 1-508-2 COO

C110, 2 Mfd. capacitor and R109, 68M ohm
resistor are now connected as shown in Fig-
ure 29 to eliminate a 4.5 Mc. harmonic inter-
ference in the picture. This revision is coded
C04 in the 1-508-1 chassis, and is included
in initial production of chassis 1-508-2.

Code change C05 for chassis 1-508-1 adds a
shield that extends over the 3rd and 4th Video
IF Amplifier tube sockets on the underside of
the chassis in addition to the existing Video
Detector circuit shield. Original production
of chassis 1-508-2 incorporates this change.

CHASSIS 1-510-1 C05 & 1-510-2 COO

A shield over the 3rd and 4th Video IF Amplifier
tube sockets on the underside of the chassis
has been added to the 1-510-1 chassis. Used
in addition to an existing shield over the Video
Detector circuits, this change is coded C05.
Initial production of chassis 1-510-2 will include
this change.

CHASSIS 1-508-1 CO6 & 1-508-2 CO1

Code change CO6 for TV chassis 1-508-1 and
code change CO1 for chassis 1-508-2 revise
the circuits of V14 12AX7 - the Sync Separator
& AGC Rectifier, and V15 12AU7 - the Sync
Amplifier & Clipper. The change, in effect,
adds a "noise gate" action between the sync
take -off circuit and the sync separator circuit,
and functions to stabilize vertical and horizon-
tal sync and AGC operation under interference
conditions.

Component changes are as follows:
1. C203 - . 047 Mfd. capacitor is changed

from a 200 volt to a 400 volt capacitor.
2. R208 - 10M ohm resistor is changed to a

15M ohm resistor.
3. R199 - 33M ohm resistor is added and

connected in parallel with R208.

174

CENTERING

TO
PIN 2
V14 10

C202
TO
PINT .0047
514

R203
33M

R204

VII I/2
12AX7
SYNC. SEP

4 2705.

TO +560V.
A

RI98
360M

R210
680M

""25V R208
IS

33M

3

V15
I2AU7
SYNC MP,
CLIPPER, B
NOISE GATE

TO C252

TO R212

RISE

6.8M
J:1.51_41

6.8M

1125V.

R159
3.9M

FIGURE 30 - PARTIAL SCHEMATIC

OF CHASSIS 1-508-1 C06,1-508-2 CO1

4. R198 - 360M ohm resistor is added and
connected between +560 volts and V14 and
V15 as shown in the partial schematic.

Wiring revisions for these 1-508-1 and 1-508-2
code changes are illustrated in the partial
schematic in Figure 30.

CHASSIS 1-510-1 CO6

Code change C06 for TV chassis 1-510-1
changes the values of the following components
in the sync separator circuit to improve sync
stability.

1. C200 - 470 Mmfd. capacitor is changed to
a 220 Mmfd. capacitor.

2. C201 - . 047 Mfd. capacitor is replaced by
a . 01 Mfd. capacitor.

3. R200 - 2.2 Megohm resistor is replaced
by a 470M resistor.

4. R201 - 220M resistor is changed to a
470M resistor.

HEIGHT

VERTICAL LINEARITY

VERTICAL HOLD

PICTURE

11.6 0.4

00

(CONTRAST 508-1,508-2)
(BRIGHTNESS 510-1,510-2)

FOCUS

AGC (508-1,508-2 ONLY)

HORIZONTAL SIZE

HORIZONTAL LIN. (508-1,508-2 ONLY)

HORIZONTAL DRIVE

HORIZONTAL HOLD

REAR CHASSIS CONTROLS

?TO L59 &
VIDEO AMP.

L60
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TRAV-LER RABID CORPORATION
Chassis 36A2 used in Models 217-32, 217-33, 217-37,

220-34, 220-35, 221-36.
At the time of publication Chassis 36B2 was planned
to be used in new Models 217-331 and 217-371, and
using electromagnetic focusing. In the main, the
material on these pages for 36A2 will apply to 36B2.

TO RECEIVER
R ANT. TERMINALS

SIGNAL GENERATOR
OUTPUT CABLE.

R150 OHM LESS ONE HALF THE
OUTPUT IMPEDANCE OF SIGNAL
GENERATOR

FIG. 3. Dummy Antenna Detail

FOCUS-Focusing on low voltage electrostatic focus picture tubes is controlled by the primary B+ in the receiver.
In order to compensate for variations among the picture tubes, a focus control is used in the circuit. Although this
control varies the voltage to the focusing electrode of the picture tube by 300 VDC, the visible change may appear
slight and will require a careful adjustment. With the ion trap properly adjusted, and the picture properly cen-
tered, there should be no necessity to adjust this control. Should any change in focus be found necessary, the ion
trap may be re -touched slightly to obtain the desired result.

ALIGNMENT INSTRUCTIONS (Continued on the page after the circuit diagram).
Refer to Fig. 8 for location of alignment adjustments. Refer to the schematic for location of the test points indicated
by the circled letters in the following chart.

PRESETTING IF TRAP COILS USING AM SIGNAL GENERATOR AND VTVM

Connect the negative lead of a 3 -volt battery at point (B) shown on the schematic diagram; connect the positive lead to the chassis.
Connect the signal generator to the grid of the 1st IF tube. Connect the DC probe of the VTVM at point (A); connect the
negative lead to the chassis. Set the picture and fine tuning controls fully clockwise. Set the receiver to channel 13.

SIGNAL
DUMMY GENERATOR

ANTENNA COUPLING

SIGNAL
GENERATOR CHANNEL
FREQUENCY i

CONNECT
VTVM

ADJUST REMARKS

Direct To 1st
IF grid

20.6 Mc
(linmod.)

13 DC probe to
point (A).
Common to

chassis.

Bottom adjust-
ments of L -42B

and L -42C.

Adjust for
VTVM.

maximum voltage at

OVERALL IF AMP. RESPONSE CHECK

Connect the synchronized sweep voltage from the sweep signal generator to the horizontal input of the oscilloscope for horizontal
deflection. Connect the sweep generator to the loosely coupled shield of the 6J6 tube, making certain that the shield is not grounded;
connect the ground lead to t le chassis.

DUMMY
ANTENNA

SWEEP
GENERATOR
COUPLING

SWEEP
GENERATOR
FREQUENCY

MARKER
GENERATOR
FREQUENCY

CHANNEL
CONNECT

SCOPE
ADJUST REMARKS

Direct High side
to loosely
coupled
shield of
6J6; low
side to
chassis.

24 Mc
(10 Mc
sweep)

21.75 Mc
26.25 Mc

13 Vertical
amplifier to
point (A).
Common to

chasss.

L -13A
L -42B

(top)
L -42C

(top)
L-6
L-38

Check for response curve similar to
Fig. 5 with markers as shown. It is
generally necessary to retouch settings
of L -13A, L -42B (top), and L -42C
(top) for proper response. Note that
the adjustment of L -13A will affect
the video side of the curve, L -42B
(top) the audio side, and L -42C (top)
the intermediate range. It may be
necessary to touch up settings of L-6
and L-38 for proper symmery, flatness,
and bandpass. A pass band width of
3.5 Mc measured at the 50% response
points is recommended at this point.

SOUND IF AMP ALIGNMENT USING AM SIGNAL GENERATOR AND VTVM

DUMMY
ANTENNA

SIGNAL
GENERATOR
COUPLING

SIGNAL
GENERATOR
FREQUENCY

CHANNEL CONNECT
VTVM

ADJUST

High side to Dc probe to
Direct point (A).

Low side to
chassis.

4.5 Mc
(Unmod.)

Any channel
unused
locally.

point (C).
Common to

chassis.

L -16A
and bottom
adjustment
of L-17.

/I
DC probe to
point (E).
Common to

chassis.

Adjust top
slug of L-17.

REMARKS

Adjust for max. voltage at VTVM.

Adjust for zero voltage. A positive and
negative reading will be obtained all 75
either side of the correct setting.
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9

TV -TA -9 TUNER

(4 C-223 5

L-4

c 1'-5
>1215

L-

a

3 C -5
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VT -2
6J 6/ MIXER OSC.

5

I 12

4

C-8
105

TUNING

--"C- 1 8
,o00

C -I2

4DL-B

C 7

L-10 L-6
D5I/N

R-10
106

R-18 R-19
,AAAA,

2200 1W 6800 SW

CAPACITORS ARE SHOWN IN MICRO MICRO FARADS UNLESS
OTHERWISE SPECIFIED.

RESISTORS ARE 1/2 W. CARBON UNLESS OTHERWISE SPECIFIED.

POWER
TRANSFORMER

LINE SWITCH OH
VOLUME CONTROL

C-101

/ 2AMP SLO BLO

CAB:NET US..

INTERLOCK
TG -102
- SCOO

67sv VT -20
5U4 G

639
X

3V

HEATER CHOKE DETAIL

VT -3
6AU6

400

CHOKEin
EC -I6

10 .1,

VT -4
6AU6

ROLIF
ASOV

R-115

SW
2.1171

+ EC -236
14.30 OFF

509

VT 5
6AU6

VT- 6
6AL 5

C -23B j..11 --.C278 .c-io3 C35B
1 000coo

L-22 ,' L-22 - L-22 -

RFC. RFC RFC

CHASSIS REMOVAL FOR SERVICE ADJUSTMENTS
1. Disconnect the cabinet antenna or outside antenna leads from the cabinet antenna terminals.
2. Remove rear cabinet cover. Note that the line cord inter -lock connector is part of the rear cover and dis-

connects power to the chassis when this cover is removed. A substitute line cord must be provided if the
receiver must be turned on for service adjustments.

3. Disconnect the speaker.
4. Remove the wood screws holding the antenna terminal strip bracket to the cabinet.

176 S. Remove the front panel control knobs.
6 Remove four chassis bolts holding chassis to cabinet and slide chassis. out rear of cabinet.

PUSS

4 AMP.

C-98

6004 I

R-1044,02 U F ktomaarrm_
C-11

R-103 C-70
106 t VI 220 15004

2,,--

I.0

VT -3
6AU6 1554

5

R23 R-24
4200 82

C-23.1-
1004

C-67

C 2
coo

R-26
10

R-64
4706

R-68 (1-03p,-).

Ic6e
T,00

MORIZ WIDTH 4 SOCKET109N,71...,44

R-102 C-93 VT -18copy ( 5)

FIG. 9. Schematic Diagram (Chassis 36421

*C-100 USED ONLY WITH GLASS
KINESCOPE WITHOUT OUTER -
CONDUCTIVE COATING.

° FEED THRU CAPACITORS 800 uuF EACH

I
IC -21

1000

R-22
1005

VT -11
PM SPEAKER 3600. 6K5CT

/./c.te.

EC -17B
4Our
450 9

R-67
390

57055 i359
7

V

15oV 1 EC -17A

R -6G
nuj

C-97
ur =

8009

FOCUS
VC -28B

2.5M

R-110
220

VT -19
6W4GT

R -99 141
,MAAW.

BK I W
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135

Trav-ler Radio Corp. Chassis 36A2 Circuit Diagram
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.05uf

c -s4 2200

.11IF R-76
6007 WOO

0C-83
---- .----, 02UF

6 1.671 T.
A 14V C -,-r

VC-3 ti
8

1 -91. 39001
50K 500

R-90
5600

1/2 VT -13
1/2 6SN7GT

R-80
OV

10015

R-88
3311

C 86
L -I8 V"'

R -8I
1004

-.40

C-88
its/so 5.82

,00K

f ill C -90-t .0.1 uovr,16,e,,,co C.0-,a2F. 33".
-

C -9I R-87 R-86

4700

Olu F

Power Supply 110-125 V. 60 cycles AC
Power Consumption._
Tuning Range
IF Amplifier Response -

Picture carrier 26.25 Mc
Sound carrier . 21.75 Mc

Model Differences -
Model 217-32, 217-33
Model 220-35
Model 221-36

TELEVISION CHASSIS 36A2
110-125V.60 CYCLES A.C.ONLY.

TRAV- LER RADIO CORP.

PRODUCTION CHANGES
(I) C-90. 2200 In early models.
(2)C-79. 680 In early models.

Verticalhold I Meg In early models VC -39 was VC -30
(41 R -OP Added In later models.
(5) Early models used a IX 2A with a 33 ohm. filament ballast.

_..._...._...._ ..... 185 Watts
TV channels 2 thru 13

Intercarrier sound 4.5 Mc
IF Traps 20.6 Mc

..Picture tube 17HP4
Picture tube 20HP4-A
Picture tube 21FP4-A

2.

3.

4.

LINE VOLTAGE 117 V. AC. ALL VOLTAGES D.C.
ALL VOLTAGES MEASURED TO CHASSIS AND ARE POSITIVE
UNLESS OTHERWISE SPECIFIED.
VOLTAGE READINGS TAKEN WITH ZERO SIGNAL INPUT
AND PICTURE CONTROL SET MAX. CLOCKWISE.
ALL OTHER CONTROLS SET FOR NOR:2AL
OPERATION.

VOLTAGE READINGS TAKEN WITH AN
ELECTRONIC VOLTMETER. L-38

177



MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION
Trav-ler Radio Corp. Chassis 36A2, Alignment continued

CHECK ON SOUND IF AMP ALIGNMENT USING FM SIGNAL GENERATOR AND OSCILLOSCOPE

Connect the synchronized sweep voltage from the signal generator to the horizontal input of the oscilloscope for horizontal deflection.

DUMMY
ANTENNA

SWEEP
GENERATOR
COUPLING

SWEEP
GENERATOR
FREQUENCY

MARKER
GENERATOR CHANNEL
FREQUENCY

CONNECT
SCOPE

ADJUST REMARKS

Direct High side to
point (A).
Low side to

chassis.

4.5 Mc
(500 Kc
sweep)

4.45 Mc
4.5 Mc
4.55 Mc

Any
channel
unused
locally.

Vertical
amplifier
input to

point (C).
Common to

chassis.

L-17
Touch up the adjustments of L-17 main -
taining max. amplitude while adjusting
for max. steepness and straightness of
the slope. See Fig. 6. Note that the 4.5
Mc marker pip tends to disappear as
the correct setting of the top adjustment
of L-17 is reached.

4.5 MC TRAP ADJUSTMENT

DUMMY
ANTENNA

SIGNAL
GENERATOR
COUPLING

SIGNAL
GENERATOR
FREQUENCY

CHANNEL CONNECT
VTVM

ADJUST REMARKS

Direct High side to
point (A).
Low side to

chassis.

4.5 Mc
(Unmod.)

Any channel
unused
locally.

AC probe to
cathode of

picture tube.
Test point (D).

rnmmrus tn

L -16B Adjust for minimum voltage. A crystal
detector shown in Fig. 4 may be used
with the VTVM in place of a com-
mercial AC probe if desired.

NOR ZONTAL HORIZONTAL
WIDTITI LINEAR,

HORIZONTAL NCRaaNTAL PICT JOE LECHBLO FUSE VERTICAL SLCHILO FUSE VERTICAL

DRIVE FREQUENCY nTRAST TYPE 3.16 HEIGIIT TYPE SAG LINEARITYTYPE MP
Amp

VT -I8
IAX2

RECTIIILN

6506
NORM .OUTPUT

-B
PHI TINE

va SMC TRAP

L -I6 -A

0  SIX SOUND
TRAP

VT -8

VT -7

VIDEO AMP.

VT -II

4.311C I.F. AMP. vnv Ml
FM OCT.
TRANS.

AUDIO OUTPUT

VT -9

4.3MC FM DIT.

VT-IO

AUDIO AMP

L.-17
TOP- S ECONDA/gY
DOT TOM-PRINARY

VT -19 VT -20

OSC. DAMPER

DEFLECTION YOKE

SOCKET

VT -I2

SYNC SEPARATOR
a D.C. RESTORER

VT -6

VID10 ors.
 AGE

L -42C

RECTIFIER

VT -I3

Sot. PHASE INVERTER
H0511 PHASE DE r.

VT -5

IF AGM
TOP- IF AMP COIL
BOTTOM- LF TRAP

SPEAKER
SOCKET

TV-TR-.0
VERTICAL

BLOCKING

OSCILLATOR

VT- 4

L -42B

VT -14

VERT OSC.

L -13-A

VT -3

VT -IS

VERT. AMP.

6AU6 L-38O szco.o

I"'"P IF AMPCO, 'CAMPION tOP-EF AMP COIL
BOTTOM -IF TRAP

TV -TA -9

VT -I
R F AM

C-3 R F AMP
TOWNE

MIXER
PLATE
COIL

VT -2
MIXER-OSC.

FIG. 8. Alignment Adjustment and Tube Location Chart (Chassis 36A2)

4-PICTURE

17 OFF SOUND

FINE TUNING -.-
SHAY'SHAFT

CHANNEL SELECTOR
SWITCH.

ELECTRO
-LYT/C

C-13 RF AMP
TRIMMER

F TEST PT
0

OSCILLATOR
ADJuST.

ANT.

) E R

YAMMER

TO TEST TO DC PROBE.
POINT OF VTVM

t\ 10000mks,. ioo.000 f

IN34
OR EQUAL --jr--"

TO CHASSIS COMMON

FIG. 4. Diode Detector Detail

21.75 MC- - - - - - - - - - - -

20.421C
`..-35h1L-

Bandwidth

5 BIC

211.25MC 50%

-100%

FIG. 5. IF Response Curve

FIG. 6. Audio Response Curve

FIG 7. Overall RF Response Curve



MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION

Westinghouse
FOR LIST OF CHASSIS AND

TELEVISION

MODELS COVERED
SEE TABULATION -INDEX BELOW

Practically all Westinghouse TV sets produced during the past year
are covered with the service material on the next six pages. You must
use the tabular index below to find material needed for any specific set.
Since two or even three different chassis were used in some of the mo-
dels, it will be best to look up material by chassis number. The cir-
cuit diagrams are exact for sets stated and, in case of others, minor
differences are pointed out. Diagrams of all tuners used are printed.

Chassis Models using this chassis Tuner No. Where to look for information:
V-2207-1 H -706T16 V-11385-1 Page 180 circuit, page 181 tuner
V-2214-1 H -689T16 V-10880-1 Same as V-2216-1 but uses 16AEP4
V-2215-1 H-681T17(V-2215-2, -3 also used) V-10880-1 Same as V-2216-1 but uses 17HP4
V-2216-1 H -667T17, H -668T17, H -678K17,

H -679K17 V-10880-1 Page 182 circuit, page 183 tuner
V-2216-2 H -699K17, H -700T17, H -701T17,

H -702K17, H -703K17, H -704T17,
H -705K17 V-10880-1

Exactly like V-2216-1 except for
cabinet parts and speaker

V-2216-3 Models as under V-2216-2 V-11333-1 Same as V-2216-1 except for tuner
V-2216-4
(V-2216-5)

H -704T17, H -714K21, H -715K21,
H -720K21, H -721K21, H -722K21,
H -754K21 V-11333-1

See page 183 for tuner circuit and
differences in Sound -IF -Audio.
Like V-2216-1 in other respects

V-2217-1 H -673K21, H -676T21, H -690K21,
H -691K21 V-10880-1

Same as V-2216-1 but uses 21FP4A
+ 30 mfd. in parallel with C502, etc.

V-2217-2 H -692T21, H -695K21, H -710T21,
H -711T21, H -713K21, H -714K21,
H -715K21, H -720K21, H -721K21,
H-722K21 V-10880-1

Same as V-2216-1, see pages 182
and 183, but uses 21FP4A picture
tube, T501 is V-9958-2, and diffe-
rences in other tubes and parts

V-2217-3 Models under V-2217-2 V-11333-1 Same as V-2216-1 except for tuner
V-2217-4 H -710T21, H -711T21, H -714K21,

H -715K21, H -720K21, H -721K21,
H -722K21, H -754K21

V-11333-1
Same as V-2216-4, but uses 21FP4A
picture tube and different yoke items

V-2217-5 H -710T21, H -711T21,
H -723K21, H -754K21

V-11333-1 See note under V-2216-4, also some
differences in tubes and parts

V-2218-1 H -7.30C21, H -732C21, H -733C21 V-10880-1 Combination, basically like V-2216-2
V-2218-11 Models as under V-2218-1 V-11333-1 As V-2218-1, but different tuner, etc
V-2219-1 H -688K24 V-10880-1 As V-2218-1, 24" tube + other diff.
V-2220-1 H -708T20 V-11385-1 Page 180 circuit, page 181 tuner
V-2220-2 H -718K20, H -724T20, H -725T20 V-11485-1 Electrically the same as V-2220-11
V-2220-3 H -708T20 V-11485-1 Like V-2220-11 with diff. in sync cir
V-2220-4 H -718K20, H -724T20, H -725T20, V-11485-1 As V-2220-3, except shafts shorter
V-2220-11 H -708T20 V-11485-1 Like V-2220-1 except for differences

explained on page 181. 179
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MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION
Westinghouse RF Tuners V-11385-1, V-11485-1, and other information

NOTES I. ALL WITCH wFCRS AR, SHOWN AS NWT.. I.ROM THE FRONT
IIIFRONT OF reFFR OBI RE AR OF RAKER

2. ALL CIciTANCE vLUES rN H F TUNER ARE SHORN .N WNW

To accommodate the tuner, a 6800 ohm 2
watt resistor (R491) is connected between the 340
volt line and terminal #10 of the tuner to provide
225 volts at terminal #10, and a .005 mfd capacitor
(C140) is added between terminal #10 and ground.
In addition, C301 in the grid circuit of the 1st IF
stage is changed to 3.3 mini, the trap coupling ca-
pacitor (C302) is changed to 0.47 rnmf, and the
part number of T301 is changed.

V-11485-1 RF TUNER
USED IN V-2220-11

CHASSIS ASSEMBLY

ACUADAG
GROUNDING
SPRING

DEFLECTION YOKE ADJ. CRT. CUSHION

CRY CUSHION ADJCRT.. CUSHION ADJ.

ION TRAP MAGNET

6 EICS
R F AMR.

SECTION I R -F

NOM:
NALL SWITCH *VCRS VIEWED FR. THE FRONT ON CHANNEL O.
LT FRONT Of RAPER KAP Of WAFER.
S. NUMBERS CM WAFER SHOW CHORMEL POSITIONS
CS/Lust OF ALL CAPACITORS IH RP TONER GIVEN NKr. RF Tuner V-11385-1

RID

sTINN

R Ty.

GIS9 -.05T

CENTERING MAGNETS
ADJS.

FIG. 1 - CRT ADJUSTMENTS

um.. 
TAM

y

'222 Nutt. tS2

I?,A_T7 NW 11T
SyNG.7.22P "*-62%th
NO232 GoPPEN SONG. SEA NESID C CAtt 5

MINT CK)TPLIT

6C86 6C86 6C66
1ST IF 2ND .2 550 rP

2.0 Ma SCIumy IF FM CT.

Gag
247,y .r42

.1"7-L

CAIy

NOTIS:
. ALL GAPAGDMIGt vALL.E1 IN MFG 140 ALL 131$SVING. SALONS OHMS
UNLESS OTNEONNtE SPEGOTEO.

K. EARLY INIODuCTION CHASSIS  FEW COMPONENTS *En OF IlaterrLy INFINIMIENT
vALL Tow. xvS REPLAGENENT purls DOSS RE 0 1.01.101 SNOWS

3.y.2t07.1 OAFS ISAAC c. M. T. ARM y-IttICH GHAttit WES  MONA
GN T

4. ALL yO2A2M0 KLASLME0 MOM CMASSIS ISM) IONS  80400 021m/LOLT CREPE.
Lem IALTAK tit v. Le. NTAINNKS 1.2.11.5 AM SNOB. t tO CA OK!.

5.60 G PS. PULSE NERTiTION NATI.

II. 15,750 c  S PULSE REPETITION RATE.

 voLTASE mfAtullEG INTN Go022214. SET AT MAXIMUM 511.51001.

The circuit at the left is a
part of the main circuit of
V-2207-1, etc. The cor-
responding numbered wi-
res of both drawings are
electrically connected.
The separation is made
for convenience of print-
ing and does not exist in
the physical sense.
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MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION

Westinghouse RF Tuners V-10880-1, V-11333-1
6877
6007
R.F.AMP.

ANT.

NOTES:
(.ALL SWITCH VAFERS VIEWED FROM THE FRONT ON CHANNEL 13.
5..A. FRONT OF WAFER V REAR OF WAFER.
3. NUMBERS ON WAFER SHOW CHANNEL POSITIONS.
4. WILUES OF ALL CAPACITORS IN RF TUNER GIVEN IN AND. V-11333-1

Terminal #10 of the tuner is connected to
a 225 volt source rather than to the UHF socket.
To provide the 225 volt source, a 5600 ohm 2 watt
resistor (R491) and a 33,000 ohm watt resistor
(R495) in parallel are connected between the 310
volt B plus line in the sweep chassis and terminal
#10 of the tuner.

6X8
Mix. OSG

FACTORY
TEST
POINT

ei75'r
TOP

IF OUTPUT

13+113931

FIL

8+1UHFI

TIUHF)

RTERm

TOP

UHF IWI
44 MC

UHF IlF1

AGC

O FILIPILOTI
10

\ 0 8.(21511

10C"').1 L
RF TUNER - L TERM

wr

gagsa
N F AMP

SECTORS ON FRONT OF WAFERS.
"30 sections OR REAR or WAFERS
WAFERS NUMBERED FRONT TO REAR

SECTION I RF

RF Tuner V-10880-1

FACTORY
TEST POINT,

goo

OI
BOTTOM VIEW

UHF.

L.TERM.
R110

CAPACITOR Fr
LII:E132

RESISTOR
47K

O
OSCILLOSCOPE

o
c)::.1,-- Z 6

_L

TO SWEEP
GENERATOR

CHASSIS VIDEO TEST
GROUND TERMINAL

FIG. 2 - OSCILLOSCOPE CONNECTIONS

NOP

SPRING

MIXER -OSC
TUBE SHIELD

11 11-1

FIG. 3 - COUPLING SIGNAL GEN-
ERATOR TO MIXER TUBE

COPPER BRAID
(SIGNAL INPUT)

INSULATION BETWEEN
BRAID AND SHIELD

FLARED COPPER BRAID

144
TUNER

'NONNI  SEP

fi_ALGI
AUDIO (WINO

1 2
'Th MAL LAMP

6060
III IF

1.1Ian RALE 991 T OU5 VERTPUT
SYNC.CLIPPER X0. WM NOR. A.F.C.

BUS kg&
2H01f 58°ott113i 44ir 1300

LTA
flAhf 6A116. It'll RATIO Oft

07-1._vERT. Ikv. VIDEO AMP 10 SONO IF 25 SCOOP ILI NIOO AMR

4.LOKT AWL. .0c:n

r 7 8 5(11 -124lj
C38
.005

ROTES:
I. ALL CAPACITANCE ROUES IN RFD MO ALL RESOURCE VALUES IN OHMS

UNLESS OTHERWISE SPECIFIED.
2.8 EARLY PROCILICTION CHASSIS A FEW COMPONENTS WERE OF SLIGHTLY DIFFERENT

VALUE TITAN SHOWN. REPLACEMENT PART, SHOULD BE OF HALVES SHOWN.
3.v5'LTABES ATE ASUREO FROM CHASSIS Ammo USING A 20000 01421/VOLT METER.

LINE SOLTAAE 117 O.A.C. READINGS SHOULD CE AS !MOWN ± 20%.
4.01STALL TWO 1002 RESISTORS II' SERIES FOR ALIGNMENT ONLY, TO

ESTABLISH TEST POINT A.
5 DEFL. TO, AST T y40214.3 ro5  56 MO, CAPACITOR NO 00911.4 HAS A 33 NYE

CAPACITOR.
G. GO C P. S. 'LASE /RPM, i011 NOE
7.15,7S0 C., S. PULSE REPETITION PTr

% 8000T colaccnoms FdT SUBSTITUTE NAAS 4,4 SO. EEL. ALL OTTER
RESENT SURSTITUTE TUNES AXE DIRECT REPLACEMENT.

2

DAG2

The circuit at the left and
above are parts of the main
circuit of V-2216-1 given
on page 182. The corres-
ponding numbered wires
of both drawings are con-
nected electrically.
For Sound -IF -Audio section
of V-2216-4 see this part of
circuit on page 180, balance
of V-2216-4 is similar to the
circuit on page 182. 183



MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION

Westinghouse Electric, Brief Alignment Information for Sets Covered.
(Some of the sets may have slightly different position of parts or tubes,
but in general this material will be applicable to all chassis covered. )

COMMON I -F SECTION

Remove the RF amplifier tube from its socket, and turn the channel
selector to channel 13.

Connect the oscilloscope to the video test terminal through the decoupling
network shown in Fig. 2.

Connect a 9 volt bias battery to the AGC line.
Adjust the sweep generator for a center frequency of 44 mc. with a 10 mc.

sweep deviation, and couple the marker generator to the sweep generator.

Step

Connect Sweep
and Marker

Generators to - Marker Use

Connect
Detuning
Clip to - Adjust -

1. 3rd I -F amp.
grid

Check for equal re-
sponse at 42.25 mc
and 45.75 mc using
weak signal. Also
43 mc and 45 mc.

2nd I -F amp.
plate

Pri, of T304 for max.
response and sec. of
T304 for symmetrical
curve shown in Fig.
5A.

2. 2nd I -F amp.
grid

Same as step 1 1st I -F amp.
plate

Pri. of T303 for max.
response and sec. of
T303 for symmetrical
curve shown in Fig.
5B.

3. 1st I -F amp.
grid

Same as step 1 Not used Pri. of T302 for max.
response and sec. of
T302 for symmetrical
curve shown in Fig.
5C.

4. To mixer
t hr o ugh
coupling de-
vice shown in
Fig. 3.

Check at 44 mc.
Markerpip must be
at center of flat
region on curve

Not used Turn L301 adj. com-
pletely clockwise
and adjust T101 for
max. response. Ad -
just T301 for sym-
metrical.

5. Same as pre-
ceding step

Adjust to41.25 mc.
and increase output
until pip is readily
visible.

Not used L301 to minimize am -
plitude of 41.25 mc.
marker pip.

6. Same as pre-
ceding step

Check curve at fre-
quencies shown on
Fig. 5.

Not used Re -adjust T101 and
T301 to obtain curve
shown in Fig. 5D.

7. Tune L308 to 47.25 mc.

FIG.

.9

4 - TOP VIEW OF CHASSIS 4.5 MC. TRAP

A

B

42.25Mc 44.0 Mc 45.75 Mc

41.25Mci 43.0Mc 45 OW

r

41 0Mc 43 0Mc 45.0mc I 47 0Mc

42 0Mc 44 0 Mc 46 0Mc

FIG. 5 - RESPONSE CURVES AT
VARIOUS STAGES OF ALIGNMENT

6CB6
2 "Lo if AMP

730

6BN6
FM DET.

225
6 7

7515
4 3

6CB6

3

325 IF AMP

J5 90
7 6 90 P

T304

6AU6
IT SOUND IF

70
.57

7015

FIG. 6 -

CONNECT R F

TRAP ACJ
KA( FOR 0.5 Mc

BOTTOM VIEW

Connect the signal generator to the video test terminal (point "D" on Fig. 4) through a .001 mfd capacitor.

184
Step

Signal Gen.
Frequency VTVM Connections Remarks Adjust -

1. 4.5 mc. RF probe to point "E" (see Use strong signal from gen- L309 for minimum voltage
unmodulated Fig. 6) and common lead to

chassis.
erator



MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION

ZENITH RADIO CORPORATION
1953 TELEVISION RECEIVERS

CHASSIS 19K20 -19K22 -19K23 - 21 K20

The 19K20, 19K22, 19K23 and 21K20 chassis de-
scribed in this manual are basically alike. Alignment
and adjustment procedures are identical. The slight
differences which exist are as follows:
19K20: This chassis utilizes a 17 inch rectangular
picture tube and is the basic chassis.
191(22: This chassis is the same as the 19K20 with-
out a tone control.
19K23: This is the 191(20 chassis with a 21 inch
picture tube and the addition of the new picture
control circuit as in the 211(20 chassis.

A.C. INTERLOCK

PHONEVISION SOCKET A.C.

L28 WIDTH
L29 HORIZONTAL

LINEARITY

T8 POWER
TRANS.

175 MA. SLO- BLO
FUSE

PHONEVISION
CONNECTION POINT 086.

DISCHARGE

ELEPLYTIC
CAMITOR

CORRECTOR MAGNET

VERTICAL
OUTPUT

OUTPUT
*A.F.C. TEST POINT

( V. T.
COVNNEMETER

OLT
CTION)

SPEAKER COMPENSATION
JUMPER WIRE

R33 VOLUME
CONTROL &
ON -OFF SWITCH

R24 FOCUS

L27 HORIZONTAL HOLD

R55 HEIGHT CONTROL

R48 BRIGHTNESS
R40 VERTICAL RANGE-

VI4
6SN7

GT

VI
6A

GT
07
3 *".

; VII )65E6 LECTROLYTIC
CAPACITOR
T.

)
HORIZ. PHASE DE

CONTROL

r2AX7
VERT.

OSC.
A.G.C.

I7LP4
PI X

BEAM BENDE

IS
6AX4

GT

VIS
6506

HORIZ.
OUTPUT

ASSEM.

YOKE ADJUSTMEN @"'"-
DEFLECTION

'1,....)
1-1.4F. TRANS.4TH e...,,

..r..,... 0
B XTAL - 6U8 SOUND

DET. , 111, VIDEO,,
'V5 M

3RD I.F. ,/,' 6 kej \\_e_6686 `----e,

0
' V

, "1411,11k,4".

Ve

21K20: This chassis is the same as the basic 19K20
chassis except for the 21 inch picture tube and the
addition of a 51.14-G low voltage rectifier and a 1X2
tube in the high voltage circuit. The 1X2 is used in
conjunction with the 1B3GT rectifier to boost the
picture tube second anode voltage to 18.5 Kv. This
chassis uses a 6V3GT damper and a 6CD6 in the
horizontal output circuit. In addition, the new picture
control circuit has been incorporated in the 21K20
chassis.

For complete list of models see page 188.
Layout of 19K20, 19K22 and 19K23 Chassis

R24 FRINGE LOCK

.e-oo)D
VI/ ; H.v

ANTENNA TERMINALS
R30 BUZZ CONTROLF L9 ASSOCIATED SOUND TRAP COIL 41.25 MC.

TEST POINT A"(SCOPE CONNECTION FOR
RE. BAND PASS OBSERVATION)

qcgs 08G. L6 CONV. PLATE TUNING
X SCREEN FEED THROUGH

C22 CONY. GRID CAP. TUNING

3 PRONG TURRET CONNECTOR

L3 RE. PLATE IND. TUNING

C5 R.F. PLATE CAP. TUNING

C2 R.F. GRID TUNING

CORRECTOR MAGNET
LI9 INTERCARRIER COIL

6BN6 AUDIO DETECTOR

ESCS6-k-*
2ND I.F.

*VIDEO DETECTOR TEST POINT(cSoWNPEEcTioN)

L20 OUADRATURE COIL

*AUDIO TEST POINT (SCOPE CONNECTION)

L12 SOUND TAKE -OFF COIL
T3 3RD I.F. TRANS.
LIO 39.75 MC. TRAP - AD J.CHANNEL PICTURE

LII 47 25 MC. TRAP-ADJ.CHANNEL SOUND

L13 1ST I.F. CATHODE TRAP

T2 2ND I.F. TRANS.

TI 1ST I.F. TRANS.

* TEST POINTS USED IN
PRODUCTION

CHANNEL SELECTOR

PILOT LIGHT SOCKET
R32 TONE CONTROL**

FINE TUNING
R40 A.G.C. DELAY CONTROL

R45 CONTRAST CONTROL
R57 VERTICAL LINEARITY

R73 VERTICAL HOLD

* R32 TONE CONTROL
NOT USED ON MODEL
19K22.

185



MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION

ALIGNMENT
TO RECEIVER ANTENNA TERMINALS

MODIFIED 5-15369
MATCHING TRANSFORMER

HOOKED END
FOR CONNECTING
TO VARIOUS GRIDS

470 MMFD.
CERAMIC
CAPACITOR

5611
1/2 W 5%

i'f CARBON
RESISTOR

GROUND DIRECTLY
TO CHASSIS. DO NOT
USE LEADS.

Zenith Chassis 19K20, etc. (continued)
type of coupling adjustment utilizes an insulated
sleeve by means of which coupling can be changed
by turning the rod in or out.

SWEEP GENERATOR
OUTPUT CABLE

Fig. 11 IF-RF Alignment Fixtures

VIDEO IF ALIGNMENT

1. Connect the negative lead of a 2 volt battery
supply to terminal "F" (Fig. 25) and the positive
lead to chassis. The bias supply should be made
variable so that it can be varied from negative 3
volts to positive 3 volts. Keep the supply leads
short.

2. Connect the calibrated oscilloscope through a
10,000 ohm isolation resistor between terminal "E"
and chassis. The sweep generator input to the re-
ceiver should be adjusted for 2 volts peak to peak
detector output. Do not exceed this output level
during any of the adjustments.

3. Feed the output from the sweep generator through
the special termination unit shown in Fig. 11 to point
"D" (Pin 1 of 6CB6, 3rd IF). Adjust the generator
until a pattern similar to Fig.14 is obtained.

4. Set the Marker Generator to 44 Mc and alter-
nately adjust the top and bottom slugs and the coup-
ling adjustment of the 4th IF transformer for max-
imum gain and symmetry with the 44 Mc Marker
in the center of the response curve. The wire rod

186

44 MC.

Fig. 14 4th IF Response

If the correct response curve cannot be obtained in
this step, check the position of the two slugs to see
that they are entering their respective coils from the
opposite ends of the coil form. The position of the
slugs near the center of the coils may change the
coefficient of coupling, making correct alignment
difficult if not impossible.

5. Connect the sweep generator cable to point "C".
Adjust the attenuator for a 2 volt peak to peak de-
tector output.

,`44 MC.

Fig. 15 3rd IF Response

6. As a preliminary adjustment for the 3rd IF, turn
the bottom slug half way into its coil and the top slug
completely out of its coil. Alternately adjust the top
and bottom slugs until a pattern somewhat similar
to Fig. 15 is obtained. When the tuning slugs are
properly positioned each slug will move both humps
of the response curve.

7. Connect the sweep generator cable to terminal
"B" (Converter Grid). In this step it may be nec-
essary to disconnect the bias battery and temporarily
ground the AGC in order to see the highly attenuated
trap slots with the oscilloscope vertical gain near
maximum.

8. Adjust the 47.25 Mc, 41.25 Mc and 39.75 Mc traps
for minimum marker amplitude (See Fig. 16). It can
be seen that maximum oscilloscope gain has been used
and as a result the top of the response curve has been
"run off" the oscilloscope screen in order to see a
"blow-up" of the trap slots.

47.25 MC.

39.75 MC. TRAP TRAP

41.25 MC
TRAP

Fig. 16 Exploded View of Traps



MOST -OFTEN -NEEDED 1953 TELEVISION SERVICING INFORMATION
Zenith Chassis 19K20, etc. (continued)

9. Re -connect the bias battery and readjust the oscil-
loscope to the calibrated position. Adjust the sweep
generator for a 2 volt peak to peak output from the
video detector. Bear in mind that only one tuning slug
is used in each of the following stages to be aligned.

10. With the test equipment set up as in Step 10,
alternately adjust the converter plate coil, the 2nd
IF and the 1st IF transformers until an overall re-
sponse curve similar to Fig. 17 is obtained. If the
proper response curve cannot be obtained, it may be
necessary to retouch the 4th IF coupling adjustment
or make a slight readjustment of the other stages to
obtain the correct overall response curve.

I
ri'45.75 MC

42.75MG. 45 MC.

Fig. 17 Overall IF Response

11. Adjust the bias so that point "F" is 3 volts posi-
tive with respect to ground. Reduce the signal gen-
erator input to obtain 2 volts peak to peak output at
terminal "E". The response curve should be similar
to the solid line portion of Fig. 18 . At this point,
adjust the cathode trap L13 to flatten the 45 Mc hump
in the response curve as much as pa3sible. It will
be noted that with proper alignment some tuned
circuits will flatten out more than others, as illustra-
ted by the broken lines.

12. Readjust the bias to negative 2 volts as in Step 9
and check the overall response as in Step 10. A slight
readjustment may be necessary after trap L13 has
been aligned.

41.25 MC.

45.75 MC.

45 MC.

Fig. 18 Cathode Trap Response

IMPORTANT: The purpose of this procedure is to
obtain a response curve similar to Fig. 17 . The
curves for the other stages may or may not be the
same as those shown in the manual after the overall
curve has been obtained.

FRINGE LOCK ADJUSTMENT

1. Turn the fringe lock control fully clockwise and
then back it off approximately 1/4 turn. Adjust the
vertical and horizontal hold controls and check opera-
tion of the receiver to see that it syncs normally when
the turret is switched from channel to channel.
2. If the picture jitters or shows evidence of delay,
tearing, split phase, etc., back down the fringe lock
control further, a few degrees at a time, each time re-
adjusting the hold controls and switching from channel
to channel until normal sync action is obtained. It will
be found that under normal signal conditions, the
correct adjustment will be near the counterclockwise
position of the control.
3. In fringe and noisy areas, the best adjustment will
be found at or near the maximum clockwise position
of the control.

SOUND ALIGNMENT

Proper alignment of the 4.5 Mc intercarrier sound
channel can only be obtained if the signal to the re-
ceiver antenna terminals is reduced to a level below
the limiting point of the 6BN6 Gated Beam Detector.
This level can be easily identified by the "hiss" which
then accompanies the sound.

Various methods may be used to reduce the signal
level, however, it is recommended that a step atten-
uator similar to the S-17203 unit be used for most
satisfactory results. To prevent leakage, certain
precautions must be taken when connections are made.
Use as short a lead as possible between the atten-
uator and receiver antenna terminals and approxi-
mately 6 feet of 300 ohm shielded line between the
antenna transmission line and the attenuator. The
shield from the transmission line should be connected
to the attenuator and the attenuator itself grounded
to the TV chassis under test.

After the connections have been made, proceed as
follows:

1. Tune in a tone modulated TV signal and adjust the
step attenuator until the signal is reduced to a level
where "hiss" is heard with the sound.

2. Adjust the sound take -off coil L12 (top and bottom
slugs), intercarrier coil L19, quadrature coil L20
and buzz control R30 for the cleanest sound and
minimum buzz. It must be remembered that any of
these adjustments may cause the "hiss" to disappear
and further reduction of the signal will be necessary
so that the "hiss" does not disappear during alignment.

If intercarrier buzz is in evidence, after all normal
sound adjustments have been made, the cause may be
attributed to one or more of the following:

1. Improper adjustment of the AGC delay control.

2. Defective 6U8 intercarrier sound amplifier.

3. Extremely high signal levels which require atten-
uation in the antenna circuit.

4. Transmitter overmodulation. 187
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MODEL CHASSIS

K1812E
K1812R
K1815E
K1815R
K1820E
K1820R
K1846E
K1846R
K1850E
K1850R
K1880R
K2229R
K2230E
K2230R
K2240E
K2240R
K2258R
K2260R
K2263E
K2266
K2266R
K2267E
K2268R
K2270H
K2270R
K2286R
K2287R
K2288E
K2290R
K2291E

19K22
19K22
19K20
19K20
19K20
19K20
19K20
19K20
19K20
19K20
19K20
19K23
21K20
21K20
21K20
21K20
19K23
21K20
21K20
21K20
21K20
21K20
21K20
21K20
21K20
19K23
21K20
19K23
21K20
21K20
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AGC ADJUSTMENTS

The AGC delay control can be adjusted from the front
of the cabinet.

Connect the calibrated oscilloscope through a 10K
isolation resistor to terminal "E" (Fig.25 ). Select
the strongest TV signal and observe the deflection
on the oscilloscope screen. Adjust the AGC delay
control for 2 volt peak output.

VI4B
V2 6SN7GT

HONZ.

V15

6C D6G
HORIZ.

13 OUTPUT

R62

Apt
IO%

360 V

0.0.0

1..9

L.. 1

V 9A
V2 12AX7

AGO

.150 V

1' 9

+250 v7

Satisfactory adjustment can also be made by observing
the picture and slowly turning the AGC delay control
from its maximum clockwise position, counterclock-
wise until a point is reached where the picture dis-
torts and buzz is heard in the sound. The control
should then be turned slowly clockwise and set at a
point comfortably below this level of inter carrier
buzz, picture distortion and improper sync.

vti
IX2A

H.V. RECT.

16R V

188 Part of schematic of 21K20 Chassis showing some of the differences from 19K20.
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ZENITH RADIO CORPORATION
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Fig. 25 Schematic Diagram - 19K20, 19K22 and 19K23 Chassis

NOTES:
ALL VOLTAGES MEASURED FROM CHASSIS TO POINTS INDICATED.
ALL VOLTAGES ARE DC. UNLESS OTHERWISE SPECIFIED.
ALL D.C. VOLTAGES TO BE. MEASURED WITH VACUUM TUBE VOLTMETER HAVING II

MEGOHM INPUT RESISTANCE
ALL VOLTAGE MEASUREMENTS 10 BE MADE WITH NO SIGNAL PRESENT NORMAL SETTING

OF CONTROLS B WITH CHANNEL SELECTOR SET TO 2 UNLESS OTHERWISE SPECIFIED.
ALL CONDENSER VALUES IN MICROFARADS UNLESS OTHERWISE SPECIFIED.
ALL RESISTORS* 20% TOLERANCE UNLESS OTHERWISE SPECIFIED.
ALL CONDENSER CAPACITY TOLERANCEI20% UNLESS OTHERWISE SPECIFIED.
RESISTANCE MEASUREMENTS SHOWN WITH COILS DISCONNECTED FROM CIRCUIT.
COIL RESISTANCES NOT GIVEN ARE UNDER ONE OHM.
CATHODE RAY TUBE 2ND ANODE VOLTAGE TO BE MEASURED WITH ELECTROSTATIC

OR 20K MIN. OHM PER VOLT HIGH VOLTAGE METER.
ARROWS ON POTENTIOMETERS INDICATE CLOCKWISE ROTATION.

OALIGNMENT CIRCLED ALPHABETS INDICATE ALIGNMENT AND TEST POINTS.
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  SAME AS .9020 EXCEPT 100
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Zenith Chassis 19K20, etc. Waveforms and Peak to Peak Voltages.

The waveforms illustrated on this page and the peak to peak voltages indicated thereon represent
an average 19K20 chassis. These waveforms and voltages however, are applicable to other
chassis in the "K" line. For best results, the oscilloscope horizontal sweep should be adjusted
to a sub -multiple frequency of the waveform under observation.

' 1 8V
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15.75 Kc.

TIT 17rP"
1 , 4V

Pin 2 12AU7 (V10A)
60 cycles

106V

Pin 6 12AX7 (V9A)
60 cycles

Pin 1 12AX7 (V9B)
with red & bl of T6
shorted 60 cycles
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e"" _

- 4-:"'"-'10="---' I , 2 V
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_+.
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'411rPriMe
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A
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190
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Junction of C37AD &
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Index 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.

Admiral Corp. Arvin Industries Crosley, cont. Hallicrafters
17DX10 5 TEMP 19 385 37 1010P 72
17DX11 5 TEZZO, -1 19 386 37 1012P 72
17DX12 5 TE331 19 387 37 1013C 72
19B1 5 TE332 19 393 like 386 1021P 72
1901 5 TE337 23 394 like 386 1022C 72
19E1 5 TE341 23 396 37 1026P 72
19F1, -A 5

19G1 5
1981 5

19K1 5
19N1 5

22A2 12
22A2A 12
22C2 12
22E2 12
22M1 12
221 12
121DX10,-A 5

121DX11 5

121DX12,-A 5

121DX16,-A,-L 5

TE341-3 24
6000 Series 19
6173 19
6175TM 19
6179TM 19
6213TB, -TM 19
6215C8, -CM 19
7200 Series 23
7210CB, -CM 23
7210CR 23
7212CFP 23
7212 MEA 23
7214CM 23
7216CB 23
7218CB, -CM 23

Du Mont Labs, 1027C 72
1051P 72
1052P 72
1053P 72
1054P 72
1055C 72
1056C 72
1060C 72
1061C 72
1062C 72
1063C 72
1075 71
1200 Series 71
A1200D 71
012008 71

17T350 41
21T327 41
21T328 41
21T329 41
21T359 41
21T366 41
21T376, -U 41
21T377, -U 41
21T378, -U 41
RA -166 41
RA -167 41
RA -170 41
RA -171 41

121DX17,-A,-L 5 7219CM 23 Emerson F1200D 71
121K15A 12 G1200D 71711B, -F 47
121K16A 12
121K17A 12
121M10 12

qapehart-
Farnsworth

712B, -F 47
716D, -F 47
717D, -F 47

J12008 71
K1200D 71
L1200D 71CX-37 33

121011A 12 CT -75 33 719D, -F 47 P12000 71
121M12A 12 CT -77 33 720B, -D 47 R1200D 71
221DX15,-A,-L 5 CT -81 33 721D 47 T1200D 71
221DX16,-A,-L 5 722D 47 1112000 71
221DX17,-A,-L 5 CBS -Columbia 727D 47 X1200D 71
221DX26,-A,-L 5 17C18 27 728D 47 A1300D 71
221DX38,-A 5 176118 27 731D 47 Hoffman
221K45A 12 17T18 27 732B 47 21B116 78
221K46A 12 20108 27 733F uses 218309 78
221K47A 12 20228 27 chassis 120169F 21B701 78
222DX15 5 20T18 27 734B 47 21B907 78222DX15S 12 21C11, -B 30 736B 21M115 78222DX16 12 21C18 27 uses 1201718 21M308 78222DX17 12 21021 30 741D uses 2124700 7822=26 12 21C31B 30 chassis 1201688 21M906 78222DX27 12
222DX48 12
222DX49 12
321DX15,-A,-L 5
3218X16, -A, -L 5
3210X17, -A, -L 5
321DX25A,-B 5
321DX26,-A,-B 5
321DX27A, -B 5

21C41 30
21T11 30
817, -1 27
820, -1 27
821 27
1021 30

Coronado

120163B, -D 47
1201648 47
120166D 47
120167D 47
1201688 47
120169B 47
120169F combin.
like 120169B

21P310 78
21P702 78
21P908 78
27M709 78
196 78
196M, -T 78
197 78
199 78see Gamble-Skog.

321M25A 12
321M26A 12
321M27A 12
322DX16 12
421H15A 12
421M16A 12
421M35 12
421M36 12
421M37 12
520M11 12
520M12 12
520M15 12
520M16 12
520M17 12

Crosley Corp.
1201718 similar

to 120166D

Farnsworth - see

Magnavox
EU-17C0L 37
EU-17COLB 37
EU-17COLBU 37
EU-17COLU 37
EU-17TOLa 37
EU-17TOLB 37
EU-17TOLBU 37
EU-17TOLU 37
EU-21COLBd 37
EU-21COLBe 37
EU-21COLBU

uses 394
EU-21COLd 37

105 Series 83
105C 83
105E 83
105F 83
105L 83
105M 83
CT331 83
CT332 83
CT333 83
CT334 83
CT335 83
CT336 83
CT337 83

Capehart -Far .

Gamble-Skogmo
25TV2-43-9045A
25TV2-43-9045B
25TV2-43-9045C
25TV2-43-9060A
25TV2-43-90608
all on page 55

EU-21C0Le 37 General -Electric CT338 83
EU-21COLU 20C105 57 CT339 83

Air King -- see uses 394 20C106 57 CT340 83
CBS -Columbia. EU-21TOL 37 20T2 57 CT341 83

EU-21TOLB 37 210200 57 CT342 83
Airline -- see EU-21TOLU 21T4 57 CT343 83

Montgomery -W uses 293 21T5 57 CT344 to -348 83
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Magnavox, cont. Motorola, cont. Philco, cont. Sparton Westinghouse +
CT349 83 21K5, -B 91 53-T2269 107 (Sparks-Withingron) H -690K21 179
CT350 83 21K6 91 53-T2270 107 27D213 151 H -691K21 179
CT351 83 21K7 91 53-T2271 107 5342A 151 H -692T21 179
CT352 83 21T3 91 53-T2272 107 5343A 151 H -695K21 179
CT353 83 21T4A, -AC 91 53-T2273 107 5383A 151 H -699K17 179
CT354 83 21T4ACE, -EA 91 53-T2285 107 5384A 151 H -700T17 179
CT355 83 21T5A, -BA 91 53-T2286 107 5385A 151 H -701T17 179
CT356 83 TS -292A 91 53-T2287 107 5386A 151 H -702K17 179
CT357 83 TS -292B 91 71 108 10352 151 H -703K17 179
CT362 83 TS -324A, -B 91 81 112 10353 151 H -704T17 179
CT363 83 TS -395A 91 84 107 H -705K17 179
CT372 83 TS -400A 91 91 114 H -706T16 179
CT373 83 TS -401 91 94 107 H -708T20 179

TS -408A 91 Stewart -Warner H -710T21 179
Meek Industries TS -410A 91 H -711T21 17921C -9211D 155

21C -9211E 15517PCSB 87
C

TS -501A 91 RCA Victor H -713T21 179
H 17917T200 125

17PTE2 87 Qlympic Radio 17T201 125 21C -9211F 155 -714K21
H 179

20PCSB2 87
20PCW2 87
209TE2 87

17T202 125
17T211 125
17T220 125

21T-92118 155
21T -9211C 155
9210C 155

-715K21
H -716T17 uses
V-2208-1

H -718K20 179

TK 99
TL 99
17C44 99

2OPTSB2 87 17K41 99 17T250DE 133
Stromberg- H -720K21 179

2OPTW2 87
20TPRS2 87
21PCS2 87
21QDCS2 87

17K42 99
17K50 99
17T40 99
17T48 99

17T261DE 133
21T207, and -G
use KCS-72A

21T208 125

H-721K21 179
H -722K21 179
H -723K21 179
H -724T20 179

Carlson
417 Series 159
421 Series 159

24qDCS2 87
MM -617C, -M 87
MM -620C, -T 87
JM-717C, -T 87
JM-720C, -T 87
JM-721C 87
JM-721CD 87
9026 87
9032 87

20C45 99
20052 99
20053 99
20D49 99
20K43 99
20K51 99
20T46 99
20T47 99

21T217 125
21T218 125
21T227 125
21T228 125
21T229 125
21T242 125
21T244 125
KCS-72 125
KCS-72A 125

Sylvania Elect. H -725T20 179
H -730C21 179
H -732C21 179
H -733C21 179
H -754K21 179
V-2207-1 179
V-2208-1 is like

V-2207-1
V-2214-1 179

1-504-1 167
1-504-2 167
1-508-1 167
1-508-2 167
1-510-1 167
1-510-2 167
105B, -BU 167

9033 87 Packard -Bell KCS-72D-1 125
KCS-72D-2 125

105M, -MU 167
120B, -BU 167 V-2215-1 179

V-2215-2 1792421 103
lignIgomery Ward 2422 103

2423 103
2822 103

KCS-74 133

Raytheon

120M, -MU 167
126B, -BU 167
126L 167

V-2215-3 179
V-2216-1 179
V-2216-2 179

25WG-3066A 89
25WG-3066B 89
25WG-3071A 89 17T1 136 126M, -MU 167

V-2216-3 179
25WG-3071B 89
25WG-3072A 89

Philco Corp. 17T2 136
21T1 136

172K, -KU 167
172M, -MU 167 V-221-5

V-22176
1

-1 to -579G-1 110
25WG-3072B 89
25WG-3073A 89
25WG-3073B 89
25WG-3075A 89
25WG-3075B 89
25WG-3077A 89
25WG-3077B 89
25WG-3079A 89

H-1 111
J-1 116
G-2 107
0-4 107
H-4 107
J-4 107
52-T1802 107
52-T1821 107

21T2 136
M -1733A 136
M -1734A 136
C -1735A 136
C -1736A 136
M -2107A 136
C -2108A 136
C -2109A 136

175B, -BU 167
175E 167
175M, -MU 167
176B, -BU 167
176L 167
176M, -MU 167
177B, -BU 167
177M, -MU 167

all on 179
V-2218-1 179

179
V -2219-1V-2218-11 179
V-2220-1 to -4

all on 179
V-2220-11 179

25W0 -3079B 89 52-T1822 107 C -2110A 136 178B, -BU 167
Zenith Radio

52-T2120 107 C -2111A 136 178M, -MU 167
19K20 185

Motorola 52-T2150W 107 19K22 185
17F12D 91 52-T2151 107 Sears, Roebuck 19K23 185

153-16 14717F13, -B 91 52-T2252 107 Trav-ler Radio 211(20 185
17F13BC, -C 91 53-T1824 107 163-16 147 36A2 175 K1812E, -R 185
17K13D 91 53-T1825 107 1132-17 147 36B2 175 K1915E, -R 185
17K14, -A,-B 91 53-T1826 107 1163-17 147 217-32 175 K1820E, -R 185
17K14BC,-C 91 53-T1827 107 1175-21 147 217-33 175 K18465, -R 185
17K14W, -WC 91 53-T1852 107 1182-21 147 217-37 175 K1850E, -R 185
17K15, -B 91 53-T1853 107 1189-21 147 217-331 175 K1880R 185
17K15BC, -C 91 53-T1883 107 478.319 147 217-371 175 K2229R 185
17K16, -C 91 53-T1884 107 478.341 147 220-34 175 K2230E, -R 185
17T9EF, -F 91 53-T1886 107 478.375 147 220-35 175 K2240E, -R 185
17T1OD 91 53-T2125 107 478.376 147 221-36 175 K2258E, -R 185
17T11, -C 91 53-T2126 107 478.380 147 K22605 185
17T11E, -EC 91 53-T2127 107 478.381 147 Westinghouse K2263E 185
17T12, -B,-C 91 53-T2152 107 H -667T17 179 K2266, -R 185
17T12W, -WC 91 53-T2183 107 Sentinel H -668T17 179 K22675 185
17T13 91 53-T2227 107 1U-458 141 H -673K21 179 K2268R 185
21C1 91 53-T2228 107 1U-459 141 H -676T21 179 K2270H, -R 185
21C1B 91 53-T2260 107 1U-460 141 H -678K17 179 K2286R 185
21F2, -B 91 53-T2262 107 10-461 141 H -679K17 179 K2287R 185
21F3, -B 91 53-T2264 107 H -681T17 179 K22885 185
21K4, -A 91 53-T2266 107 Silvertone, see H -688K24 179 K2290R 185
21K4B, -W 91 53-T2268 107 Sears, Roebuck H -689T16 179 K22915 185
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