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PREFACE AND INTRODUCTION

This new 1951 Television Servicing Information manual is
the fifth in the SUPREME PUBLICATIONS Television Series and
has a familiar appearance to those who have used the earlier
volumes. Material on more models of all important makes is
included in this volume. An attempt has been made to make
this material serve as a quick guide to easier repairs, and
explanations and theory have been cut to a very minimum. The
television receivers of this period have been made under a
constant part shortage and circuits have been altered in pro-
duction to take advantage of available parts. Such changes,
or those due to engineering revisions, are included where this
is practical to aid you further.

The Table of Contents is given pages 3 and 4. Refer to
this table to find material needed.

We extend our sincere thanks and appreciation for fine
cooperation to all television set manufacturers whose products
are described in this manual.

March 1, 1951
Chicago.

M. N. Beitman

Copyright, 1951, by
SUPREME PUBLICATIONS,

Chicago, Illinois

All rights reserved,
including the rights
to reproduce or quote
the contents of this
book, or any portion
thereof, in any form.
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Model Numbers
Model numbers may have Tube TV TV Record Radio

suffix letter "N" Size Chassis Tuner Changer (AM -FM)

26X35, 26X36, 26X37 16" round 24D1 94C18-3 . . .

36X35, 36X36, 36X37 16" round 24E1 " RC500 or RC550 5B2

36X35A, 36X36A, 36X37A 16" round 24E1 It RC500 or RC550 5D2

29X15, 29X16, 29X17, 29X25,
29X26, 29X27 19" round 24F1 s, . ..

39X16, 39X16A, 39X17A 19" round 24G1 o RC500 or RC550 5B2

39X16B, 39X17B 19" round 24G1 o RC500 or RC550 5D2

39X25, 39X26 19" round 24G1 " RC550 5D2

26R25, 26R26, 26R35, 26R36,
26R37, 26X45, 26X46 16" rect. 24111 o  "

26X55, 26X56, 26X57, 26X65,
26X66, 26X67, 26X75, 26X76 16" round 24D1 91 . ..

This manual does not apply to models in this group having the suffix letter "A" or "AN", but it does apply if the model
number has the suffix letter "N".

Since the circuit of the chassis listed above is similar to Chassis
21A1, covered in the 1950 Television manual, the brief alignment
information given below plus the detailed material on alignment in
the 1950 Television manual should be used together.

Adj. Symbol Frequency Function Adj. Symbol Frequency Function

Al L201 21.25 MC 1st Sound Trap A8 T304 23.5 MC 3rd Video IF Transformer

A2 T303 21.25 MC 2nd Sound Trap A9 T301 22.0 MC 1st Video IF Transformer

A3 T201 21.25 MC Primary, 1st Sound IF A10 L106 22.3 MC Mixer Plate Coil
Transformer All L303 4.5 MC 4.5 MC Beat Trap

A4 T201 21.25 MC Secondary, 1st Sound IF Al2 C102 RF Input Trimmer
Transformer A13 C104 RF Output Trimmer

A5 T202 21.25 MC Primary of Ratio Detector A14 C107 Mixer Trimmer
Transformer A15 C110 HF Oscillator Trimmer

A6 T202 21.25 MC Secondary of Ratio Detec- A16 L102 Slug, HF Oscillator Coils
tor Transformer A17 L310 19.75 MC Adjacent Channel Trap

A7 T302 25.3 MC 2nd Video IF Transformer A18 L309 27.25 MC Adjacent Channel Trap

V X

c"----A-NA
lcVINDIVIDUAL CHANNEL SLUCS

19.75 MINr/.1 I
A 15 OVERALL OSCILLATOR ADJ.

Al7 418
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Admiral Corporation 24D1, 24E1, 24F1, 24G1, 24H1, 5B2, 5D2

PRODUCTION CHANGES
At the start of production, chassis were not stamped with a run number.
Production changes are coded RUN 1, RUN 2, etc., as given in the

headings below. Run number stamped on chassis indicates that this
chassis has the change(s) incorporated which are explained under that
particular run number heading below, as well as all changes (lower run
numbers) made prior to that time.

Note that numerical symbols 0 0
Q3A

etc., on the schematic indicate
run numbers (production changes) for chassis with round picture tubes.
Numerical symbols Dial , etc., indicate run numbers (production
changes) for chassis with rectangular picture tubes.

RUN 1 in 24D1, 24E1, 24F1, 24G1
Voltage rating of C214 increased. Condenser C214

was changed from .0022 mfd, 600 volts to a .0022 mfd,
1000 volts (part number 64A2-11) to prevent breakdown.

RUN 1 in 24H1
and

RUN 2 in 24D1, 24E1, 24F1, 24G1
Alignment point "S" changed. Test jack connector

for injection of the 4.5 MC signal as explained in step
8 in the "IF Amplifier and Trap Alignment" was changed
from junction of L302 and L303, to plate (pin 7) of the
video detector V304. This resulted in a more definite
dip at 4.5 MC when aligning the 4.5 MC trap (L303
and C307).

RUN 2 in 24H1
R322 decreased in value to increase brightness

control range. Picture tube brightness range was in-
creased by changing resistor R322 from 100,000 ohms,
1/2 watt to 33,000 ohms, 1/2 watt (part number 60B8-333).
With this change, the Brightness control will completely
cut off the picture tube beam current when the Picture
control is advanced all the way.

RUN 3 in 24D1, 24E1, 24F1, 24G1
Current limiting resistor (R328) deleted to im-

prove focus. Due to variations in tube characteristics
of short -neck picture tubes, it was necessary to add R328
(22,000 ohms, 2 watt) to some receivers produced before
RUN 3. Other receivers did not have this resistor. In a
few sets, a compromise resistor of 15,000 ohms was used.

If difficulty in focus is encountered in any chassis
(either earlier or later than Run 3), determine if resis-
tor R328 is necessary by checking as follows:
a. Picture will focus only with focus control all the way

to the right (clockwise). Add R328 (22,000 ohms,
5 watt, part number 60B20-223).

b. Picture will focus with focus control all the way to
the left (counterclockwise). Remove R328.

If adding or removing R328 does not help, try
changing the 6V6GT audio output tube (V205).

RUN 3 in 24H1
Interlock bracket changed. The 2nd anode housing

was changed so that the line cord will pull away from
the plug interlock and break the primary circuit of the

power transformer when the 2nd anode housing cover
is opened, thus preventing possibility of shock.

RUN 4 in 24D1, 24E1, 24F1, 24G1
Audio amplifier circuit changed. The 6SQ7 audio

amplifier previously used (as shown under "Audio Am-
plifier Circuit in Early Sets" at right of schematic) in
the 24D1, 24E1, 24F1, 24G1 chassis was deleted and re-
placed by a 6AU6 tube and circuit as shown on schematic.

R322 decreased in value to increase brightness
control range. Picture tube brightness range was in-
creased by changing resistor R322 from 100,000 ohms,
1/2 watt to 33,000 ohms, watt (part number 60B8-333).
With this change, the Brightness control can be made to
completely cut off the picture tube beam current when
the Picture control is advanced all the way.

RUN 4 in 24H1
and

RUN 5 in 24D1, 24E1, 24F1, 24G1
Resistor R448 added to 6CD6 screen grid to re-

duce parasitics. A 100 ohm, 1/) watt resistor R448
(part number 60B8-101) was added to the 6CD6 screen
grid as shown in schematic to reduce parasitic oscillations
in this circuit. These oscillations will generally cause a
double image with a "wavy" effect.

RUN 5 in 24H1
R503 added to prevent static charge on chassis.

A 270,000 ohm, 1/2 watt resistor R503 (part number
60B8-274) was added from one side of the 117 volt AC
line to ground to provide a DC return for any static
charge that might build up on the chassis.

RUN 6 in 24D1, 24E1, 24F1, 24G1
Interlock bracket changed. The 2nd anode hous-

ing was changed so that the line cord will pull away from
the plug interlock and break the primary circuit of the
power transformer when the 2nd anode housing cover is
opened thus preventing possibility of shock.

RUN 7 in 24D1, 24E1
Picture tube and focus coil mounting bracket

changed to improve picture centering. The picture
tube and focus coil mounting brackets (top and bottom)
were changed to improve picture centering. Early
mounting brackets had a tendency to tilt backward
slightly, making it difficult to bring the raster down
enough to fill the picture window.
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24D1, 24E1, 24F1, 24G1, 24H1, 5B2, 5D2

RUN 7 in 24F1, 24G1
High voltage compartment changed. The high

voltage compartment was changed so that the cover could
be removed easily without removing the chassis. This
change was only necessary on these chassis due to their
mounting arrangement in the cabinet.

RUN 8 in 24E1, 24G1
Jumper wire added to socket M504 to accom-

modate 5D2 radio. A jumper wire was added between
pins "M" and "N" of socket M504 to supply plate voltage
to the extra lead on the 5D2 radio. The 5B2 radio con-
necting cable has 8 leads, and the 5D2 radio has 9.

RUN 8 in 24D1, 24F1
R503 added to prevent static charge on chassis.

A 270,000 ohm, 1/2 watt resistor R503 (part number
60B8-274) was added from one side of the 117 volt AC
line to ground to provide a DC return for any static
charge that might build up on the chassis.

RUN 9 in 24E1, 24G1
R503 added to prevent static charge on chassis.

A 270,000 ohm, 1/2 watt resistor R503 (part number
60B8-274 was added from one side of the 117 volt AC
line to ground to provide a DC return for any static
charge that might build up on the chassis.

R504 added to limit jewel light current. A 3.3
ohm, 1/2 watt resistor (part number 60B28-10) was
added in series with jewel light M508 to limit current.

RUN 9 in 24F1
and

RUN 10 in 24G1
Picture tube and focus coil mounting bracket

changed to improve picture centering. The picture
tube and focus coil mounting brackets (top and bottom)
were changed to improve picture centering. Early mount-
ing brackets have a tendency to tilt backward slightly,
making it difficult to bring the raster down enough to
fill the picture window.

RUN 6 in 24H1
RUN 9 in 24D1

RUN 10 in 24E1, 24F1
RUN 11 in 24G1

Traps added to eliminate possibility of adjacent
channel interference. Two adjacent channel traps
L309 (27.25 MC) and L310 (19.75 MC) were added be-
tween the output of the TV tuner and the input of the
1st Video IF amplifier V301 (6AU6). This was done to
eliminate the possibility of interference from the video
carrier of the adjacent channel above and the sound car-
rier of the adjacent channel below.

This interference might be evident if two stations are
operating on adjacent channels in the same locality,
especially when the wanted station is weaker than the
interfering station.

Adjacent channel interference may take either of these
two forms:

ADMIRAL CORP.

Adjacent Channel Video Interference. The pic-
ture has an interference pattern produced by the video
carrier of the adjacent higher channel. Sometimes the
interference will appear as a superimposed picture (sta-
tionary or moving slowly) ; at other times it may appear
as a number of diagonal lines or as a vertical moving bar.

Adjacent Channel Sound Interference. The pic-
ture has a herringbone interference pattern produced by
the sound carrier of the adjacent lower channel. Close
examination will often reveal that the fine lines of the
herringbone pattern vary in accordance with the speech
or music on the adjacent lower channel. This can be
checked by quickly turning the channel selector to this
station.

Since these types of interference effects can also be
produced by other sources of interference, and also by
misalignment of the video IF's and traps, trouble from
these sources should be checked before deciding traps
are required.

The 19.75 MC trap will remove adjacent channel video
interference, and the 27.25 MC trap will remove adjacent
channel sound interference.

A complete Adjacent Channel Trap Assembly (in-
cludes L309, L310, C313, C314 and mounting bracket)
is supplied under part number A3320.

COPPER BAND (PAINTED BLACK) ADDED TO
POWER TRANSFORMER TO ELIMINATE

PICTURE RIPPLE
To reduce 60 cycle pickup, which produced a con-

tinual very slowly moving "wiggle" or ripple in the pic-
ture, a 2 -inch copper band (painted black) was added
to each side of the power transformer T501. This con-
dition is only possible in areas where the power source
for the station is different than for the receiver. If this
difficulty is encountered, try a similar shield on these
early transformers, or if necessary, replace with new
transformer. All service replacement transformers will
have the 2 -inch copper band on each side.

Note that the power transformer is mounted on top
of the chassis in early production sets, and is mounted
underneath on later production sets.

CHASSIS MOUNTING BOLT SHORT CIRCUITING
WIDTH CONTROL T405 in 24D1, 24F1 CHASSIS

In early production "television only" models, the
chassis is mounted on a mounting board with 11/4"
mounting bolts. The mounting bolt near the "Horiz.
Width" control might short circuit the width control, re-
sulting in insufficient width, horizontal non -linearity, and
loss of picture brightness, or no raster at all.

To correct, pull the mounting board four or five inches
out of the cabinet to remove the mounting bolt, then
place four or five washers under the bolt head. Late
production sets use a shorter bolt.

When installing chassis, do not use a sharp pointed
tool for locating this mounting hole, as the width con-
trol winding might be damaged.

7
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24D1, 24E1, 24F1, 24G1, 24H1, 5B2, 5D2

SERVICE HINTS
The circuits in the 24D1, 24E1, 24F1, 24G1, 24H1

chassis are very similar to those in the late production
20A1, 20B1, 21A1 chassis. Most service techniques ap-
plicable to the 20A1, 20B1, 21A1 chassis can be used
when servicing the 24D1, 24E1, 24F1, 24G1, 24H1
chassis.

AUTOMATIC GAIN CONTROL CIRCUIT
A "triggered" type AGC circuit is employed to de-

velop a rapidly changing bias which is applied to the
RF Amplifier and the 1st and 2nd video IF amplifiers
with any sudden change in the sync level input to the
receiver. Since the sound IF signal is taken from the
output of the 1st video IF amplifier, failure of the AGC
circuit will also affect the sound. If the video amplifier
V306 (6AC7) becomes defective, the AGC system will
develop enough negative bias to cut-off the AGC con-
trolled tubes. This results in loss of both sound and
picture. If the AGC becomes completely inoperative,
such as a defective AGC tube, the sound level will in-
crease due to loss of control bias on the 1st IF amplifier.
Also, this condition will generally result in loss of pic-
ture since the detected voltage developed across resistor
R314 is large enough to cut off the video amplifier V306.

The most positive way to check for proper operation
of the AGC circuit is to observe the control grid and
plate voltage waveforms. See TP3 and TP4 under "Wave-
form Analysis".

INSUFFICIENT WIDTH AND HEIGHT
Since the plate voltage on the vertical oscillator and

vertical output tubes is received from the boosted B+
supply (boot strap), any failure in the horizontal oscil-
lator or horizontal output stages (such as a bad 6CD6
tube) will also affect picture height and vertical linearity.

Antenna

CLEANING PICTURE WINDOW and
REMOVING FINE SCRATCHES or

MARS ON PLASTIC PARTS
For best results, wash the window with Luke warm

soapy water, rinse with clear water, and dry with a soft,
lint -free cloth with as little rubbing as possible.

If necessary, use Dust-Ded (part number 98A11-2;
V2 oz. bottle), or commercially available "Ghm", as a
plastic cleaner and dust repellent.

Caution: Do not use other cleaners or solvents.
Cleaners and solvents such as kerosene, carbon tetra-
chloride and most of the kitchen -type cleaners may be
injurious.

Most scratches on plastic parts can be removed satis-
factorily. If the scratch or mar is slight, follow steps 3, 4,
5 below. If scratch is deep, follow all steps below.
1. Sand the scratch with wet #400 (wet or dry type)

sandpaper. Use plenty of water. Rub with free, easy,
straight strokes and finish with light featherlike
strokes.

2. Clean sanded area thoroughly by swabbing with wet
cotton or a very soft cotton cloth and then dry
thoroughly.

3. Apply a commercial household polishing agent to
the plastic parts. Although many commercial polish-
ing agents may be satisfactory, Parka -Polish, Simoniz
Kleener, Johnson's Carnu and Wright's Silver Cream
have been tried
suitable. Rub in with rapid, vigorous, straight
strokes. It may take several mii.ates of this rubbing
to produce satisfactory results.

4. Remove all trace of polishing agent by swabbing with
damp cotton. Inspect results carefully.

5. Dry completely, and buff entire escutcheon with
clean, dry cotton.

Sound Ratio Audio Audio
IF Amp. Det . Amp . Output PM
V201-2 V203 V204 V502

RF
Amp.
V101

Mixer
V102

Video
IF Amp.

V301-2-3

Video Det.
& Limiter

V304

Video
Amp.

V306

c
c, q V307

HF
Osc.

V102

AGC
V305

Vert.
Osc.

V401A

Vert.
Output

V402

Damper
V408

Sync. Sep.
& Clipper

V403

Sync.
Inv.

V401B

Hor. .
Sync.
Discr. .
V404

Hor .
Osc.
V405

Hor. .
Output

V406

2nd
Anode
Power

Supply
V407

Functional Block Diagram.
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Admiral
WAVEFORM ANALYSIS

SERVICING BY WAVEFORM ANALYSIS
After a circuit defect has been localized to the video

or sweep sections of a television receiver (see trouble-
shooting chart), localization to a single stage can be ac-
complished by use of the waveforms shown. Voltage or
resistance measurements can then be used to locate the
defective part in a conventional manner.

Two separate waveforms are shown for TP1, TP2,
TP5, TP6, TP7. TP8 and TP9. Two different oscilloscope
sweep frequencies are used in order to show up the
vertical and horizontal pulses at each test point 'both
cannot be locked in at the same sweep frequency due to
the great difference in, and non -integral relationship of,
the vertical and horizontal pulse frequencies). The oscil-
loscope sweep is adjusted for one half of the frequency
of the vertical frequency (60 cycles) or the horizontal
frequency (15.75 KC) in order that two pulses will ap-
pear on the screen.

The peak -to -peak PP1 voltages indicated for the
arious waveforms can be used to determine the voltage

gain per stage. For example: the peak -to -peak voltage
reading at TI'l (input to video amplifier) is 1.5 volts.
The peak -to -peak voltage reading at TP2 (output of
video amplifier) is 45 volts. A voltage gain of 30 can
be determined by dividing the output voltage by the
input voltage.

24D1, 24E1, 24F1, 24G1, 24H1, 5B2, 5D2

If a peak -to -peak meter is not available for these
measurements, the oscilloscope can be calibrated with
a known voltage and used as a reference for comparison.
If the known voltage is a sine wave, multiply the RMS
value by 2.83 to find the peak value obtained on scope.

Turn Picture control fully to the right. Varying this
control will produce corresponding variations in peak -to -
peak voltages in TP1, TP2, TP3 and TP5 through TP10.

A change in waveform may be noticed at the first two
test points when the receiver is switched to a different
television station. This is true since some variations in
the transmitted waveform are tolerated at the television
transmitter. All waveforms and peak -to -peak voltage
readings are subject to modification due to the response
of the oscilloscope used for test. Due to parts and manu-
facturing tolerances, variations in peak -to -peak voltages
between television receivers are a normal condition.
Hence, when using waveforms and peak -to -peak voltage
readings for quick trouble shooting, these variations
should be kept in mind to avoid erroneous conclusions.

WARNING
Waveform analysis of high voltage sections of

the receiver is not recommended, extreme care
should he taken to avoid contact with these cir-
cuits. Care should be exercised when taking mea-
surements on the horizontal output stage. No
connections should he made to the plate cap of
the V406 (6CD6G) or to any connections on the
rectifier tube (1B3GT/8016) as the high voltages
at these points are dangerous.

CONTROL SETTINGS AND CONNECTIONS

 Picture control set fully to the right.
 Antenna connected for TP1, TP2. TP3. and TP5 dun

TP10.

 On some test points it may be necessary to connect an
isolating resistor (approx. 100,000 ohms) in series
with probe lead of scope.

VIDEO AMPLIFIER and AGC WAVEFORMS

*TP1
Grid of Video Amplifier
Pin 4 of V306 (6AC7)

I.5 Volts P1' Vertical Pulse

*TP2
Output of Video Amplifier

Junction of L304 and L305

45 Volts PP Vertical Pulse

 Waveforms obtained only with transmitted picture signal input.

1.5 Volts PP Itorizontal Pulse

45 Volts PP Horizontal Pulse

9
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45 Volts PP Horizontal Pulse

*TP3
Grid of AGC

Pin 1 of V305 (6AU6)

1111111

!!!!!,1

45 Volts PP Vertical Pulse

45 Volts PP Vertical Pulse

Vertical Pulse
115 Volts PP (TP7)
65 Volts PP (TP8)

15 Volts PP Vertical Pulse

10 Volts PP
*TP10

Cathode of Hor. Sync Disc.
Pin 1 of V404 (6AL5)

 Waveforms obtained

24D1, 24E1, 24F1, 24G1, 24H1, 5B2, 5D2

SYNC CIRCUIT WAVEFORMS

*TP5
Grid of Sync Separator
Pin 2 of V403 (12AU7)

*TP6
Plate of Sync Separator
Pin 1 of V403 (12AU7)

*TP7
Plate of Clipper

Pin 6 of V403 (12AU7)
and
*TP8

Grid of Sync Inverter
Pin 4 of V401B (6SN7GT)

*TP9
Cathode of Sync Inverter

Pin 6 of V401B (6SN7GT)
Waveform on plate (pin 5)

is identical, but reversed
180 degrees.

only with transmitted picture signal input.

350 Volts PP Horizontal Pulse
TP4

Plate of AGC
Pin 5 of V305 (6AU6)

45 Volts PP Horizontal Pulse

30 Volts PP horizontal Pulse

Horizontal Pulse
115 Volts PP (TP7)
65 Volts PP (TP8)

MEIP1' =MO \MEI
859

15 Volts PP Horizontal Pulse

12 Volts PP
TP11

Plate of Hor. Sync Disc.
Pins 5 and 7 of V404 (6AL5)
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24D1, 24E1, 24F1, 24G1, 24H1, 5B2, 5D2

HORIZONTAL OSCILLATOR and OUTPUT WAVEFORMS

50 Volts PP 100 Volts PP

TP12 TP13
Plate of Hor. Osc. Plate of Hor. Ose.

Pin 2 of V405 Pin 5 of V405
(6SN7GT) (6SN7GT)

85 Volts PP 25 Volts PP

TP14 TP15
Grid of Hor. Output Cathode of Damper

Pin 5 of V406 Pin 3 of V408
(6CD6G) (6W4GT)

VERTICAL OSCILLATOR and OUTPUT WAVEFORMS

75 Volts PP
TP16

Grid of Vertical Osc.
Pin 1 of V401A (6SN7GT)

900 Volts PP

TP19
Plate of Vertical Output

Pin 9 of V402 (6S4)

115 Volts PP

TP20
Vertical Output

Centertap of T402

75 Volts PP
TP17

Plate of Vertical Osc.
Pin 2 of V401A (6SN7GT)

60 Volts PP

TP18
Grid of Vertical Output
Pin 6 of V402 (6S4)

R330
"40405

R432
POPIZOSTAL
MOLD

R405
rElnul

r1

1411. SITS Mr
L310 L309

ADJ MOIR MPS

R323
0,11114111115S

R325
PICTUIE

5W501
Minn

R2124
moot

T402
Art OUT IT
TUILSCOIKII

TPI9

TP18
PIN 6

CEI1E111P

o T401 )t)

TP17
III

TP16
PIN I

5402
654

VEIT OITPUT

TP15
P14 5

0

0
TP3 /TP6 TP5
111 I. Pill I PIN

0305
60116 Y403
Alt 121101

TP4 "'fie'
Pip 5 WPM

L305

TP8
1111

TP9
PIN I

5401
651101

SlIt. Ill.
VOI1 OSt

5405
61146T

11
1 PAPER

TP7
Pil 6

1304

TP2

TP20

TPII
PI IS SAT

5404
6115

MOP MC. DIM

0
Y306

MEP AS

0
T PI
PIP 4

0
TPI3 TPI4

P11 5 III S
0405
651111

ost.

0406
6061
MOP. 091111

TP10 TP12
Pit PIN 2

0 0 0

eaD.'

Demme View of Chassis Showing TP Locations.

33
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0 .
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The 5B2 radio circuit (used in early sets) is not shown. 13
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24D1, 24E1, 24F1, 24G1, 24H1, 5B2, 5D2 SCHEMATIC NOTES
Run numbers are rubber stamped at rear of

chassis and are discussed.

0, 0,0, etc. indicate run numbers in 24D1,
24E1, 24F1, 24G1 chassis (round picture tube).SW501,SW603

L231 EI,E1E etc. indicate run numbers in 24H1
chassis (rectangular picture tube).

2 Al6I , 0, 0, K, etc. indicate alignment
points and alignment connections.

SERVICING TV SEPARATELY
In combination models, to service the television

chassis with the radio disconnected, it will be
necessary to complete the heater circuit by con-
necting a jumper wire between pins "L" and "K"
of socket M504. See schematic.

SERVICING RADIO SEPARATELY
The radio can be op-

erated without the tele-
vision chassis if a 2PA1
power supply (used in
TV-radio-phono models

4701 employing the 20Z1
(12") television chas-

sis) is available. The

1301 T302, T 304
4

0 0

OA C H J

PIS L I
FROMM) 121EN Of PLUG M608.

R AMINSIDE CHASSIS) VIEW Of
SOCKET 11504

C A 0 USE0 II COMBI-
NATION MODELS ONLY.

1402
3

REsi.Aps'vl,S 7-1211.141iV1:11W=1"
BLUE

AUDIO AMP CIRCUIT
IN EARLY SETS

0 M202
6SQ7
AUDIO AMP.

V204
151/

70

C211

4213
4.10E0

CON11177/00 /8
rnr or sfls

1/201 V202 130$ I V306

C2I2
.01

( 100F 111120:

0214

2101

0213
.0411

8217

414

0215
4101

4219
4.1

TO 4+

246110H LEAD 1310

,, LEADS FROM
FILANEIT

0411/11
41AZik

1404

SOCKET
SHELL

NOTION lit! OF
0407 SOCKET

4445

HEATER

1/307 1/305 V405 1/406

\001110/01
CON//111/01

V304 V303 V302 V301

10 IDIER
HEATERS

10 PINS 1AID I
OF M504 II
COMBINATION
SETS.

401!: THESE //WI
51111115 80 801

-= MIME 14010
/S l088ED 011 11
C0111141101 Sfft

V204

L307

1501 OM 111117"1
10.111 SUS

V403 V404 V401 V402 V205
TO LICIT SOCUT MOOS

FOCUS COIL AND DEFLECTION YOKE SOCKETS
AND PLUGS USED ONLY IN 19" SETS.

T

FUSE

O

11900

5111501

ON.OFF SWITCH

10 JUNCTION Of
1132111 AND 4330

111.

TO JUNCTION OF

4315 AID 0300

SOCIET 4301

PLUG

M302
RUE

10 CEMFR liP
Of 0402

TO 0431

TO 0401

14036V
OUT. 0E01

COIL

41.410911
TEI101 COILS 0111T1

1306
FOCUS COIL

SOCKET 4405

TO T501
PRIMARY

TO 1115
OF *404

RED

11403A
!NOR. DEF.

COIL

133. TOTAL

2PA1 can be used di-
rectly with the 5B2 ra-
dio. To operate the
5D2 radio, connect a
3,000 ohm, 5 watt resistor (part 61A1-15)
pin "M" to "N" on power supply socket.

TV VOLTAGE DATA
(Voltages given on schematic)

 Picture control turned fully clockwise. CHAN-
NEL control set on an unused channel. Other
front controls and Vert. Lin. and Height set
at approximately half rotation.

 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.

 Line voltage 117 volts AC.
 Voltages measured with a vacuum tube volt-

meter between tube socket terminals and chas-
sis, unless otherwise indicated.

 Voltages at V101, V102, V306 measured front
top of socket with tube removed.

 Antenna disconnected; terminals shorted.
 Under operating conditions, AGC (Automatic

Gain Control) voltage developed at pin 1 of
V301 (6AU6) should measure approximately
-4 volts. This voltage depends on signal
strength and Picture control setting.

CAUTION
Pulsed high voltages are present on the cap of

the 6CD6 tube, and on the filament terminals andcap of the 1B3/8016 tube. NO ATTEMPT
SHOULD BE MADE TO TAKE MEASURE-
MENTS FROM THESE POINTS UNLESS
SUITABLE EQUIPMENT IS AVAILABLE.

Picture tube 2nd anode voltage can be mea-
sured from the 2nd anode connector and should
be taken only with a high voltage instrumentsuch as a kilovoltmeter. 2nd anode voltage is
approximately 13 KV. Proper filament voltage
check of the 1B3/8016 tube may be made by
observing filament brilliancy as compared with
that obtained with a 1.5 volt dry cell battery.

RADIO VOLTAGE DATA
(Voltages given on schematic)

 Line voltage 117 volts AC.
 Voltages measured with a vacuum tube volt-

meter, between tube terminals and chassis.
 Voltages measured with band switch on FM

position, unless otherwise indicated; an AM
reading is given where difference is significant.

 Volume control set at minimum.
 Dial turned to low frequency end.
 Antennas disconnected.

8

Fo o

OA 410 H 88.1

L

3000 081115,5 WATT

Socket, Rear View
(Inside Chassis).

front
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Admiral SERVICE for models using

21131, 21C1, 21D1, 21H1, 2111 and 5D2, 3C1 CHASSIS

MODEL IDENTIFICATION CHART
*Model Numbers

Model numbers may have
suffix letter "N"

Tube
Size

16" rect.
16" rect.

TV
Chassis

21B1

TV
Tuner

94C18-4

Record
Changer

16R12, 26R12, 26R25A, 26R26A,
26R35A, 26R36A, 26R37A

36R37, 36R45, 36R46 21C1 94C18-4 RC500 or RC550

26X55A, 26X56A, 26X57A, 26X65A,
26X66A, 26X67A, 26X75A, 26X76A 16" round 21D1

21H1

94C18-4

29X25A, 29X26A 19" round 94C18-4

39X17C, 39X25A, 39X26A 19" round 21J1 94C18-4 RC550

39X35, 39X36 19' round 21J1 94C18-4 RC550

Radio

5D2 (AM -FM)

5D2 (AM -FM)

3C1 (AM only)

320R17, 320R25, 320R26 20",20CF4 21J1 94C18-4 RC550 5D2 (AM -FM)

" Important: This manual does not apply to models 26R25, 26R26, 26R35, 26R36, 26R37, 26X55, 26X56, 26X57,
26X65, 26X66, 26X67, 26X75, 26X76, 29X25, 29X26, 39X25, 39X26 (without the suffix letter "A").

The schematic diagram on the next two pages covers 21B1, 21C1,
(16" rect.) 21H1, 21J1 (19" round) Chassis as used with 5D2 (AM -FM

radio). The 3C1 AM radio used with 21J1 chassis is not shown, but
it connects to the television chassis through the same type of cable
and employes only three tubes. Chassis 21D1 is for television re-
ception only, and its circuit is almost identical to the television
section of the models shown on the next two pages.

The IF and AGC circuits of these television sets are similar to
the circuits of the 20X1, 20Y1, described on pages 17 to 22 of the

1950 Television manual. The material in this earlier volume may be
used to help you with the alignment. The sweep circuits are similar
to the circuits of the 24D1 series covered in this manual beginning
with page 5.

Admiral Television Chassis 20T1, and 20V1, are similar in many
ways to the sets described here. You will find that this material
can be used as a guide in servicing these additional models.

CHANGE TO IMPROVE SYNC STABILITY
Run 5 in 21C1 Chassis, Run 2 in 21B1 Chassis
An RC filter consisting of a parallel combination of a

270,000 ohm, 1/2 watt resistor (part number 60B3-274)
and a 150 mmfd, mica condenser (part number 65B21-
151) is connected between resistor R323 and condenser
C308. Resistor R323 was changed from 8,200 ohms to
18,000 ohms, 1/2 watt (part number 60B8-183).

C433 CHANGED to OBTAIN SUFFICIENT WIDTH
Run 2 in 21D1 Chassis, Run 2 in 21J1 Chassis

C433 is .002 mfd, .0047 mfd, or .01 mfd, 600 volts, as
required to obtain sufficient width. Increasing the size
of condenser C433 provides greater sweep width with
slight reduction in picture brightness. When adding or
replacing C433 use the smallest capacity possible which
will produce sufficient sweep width.

* This change was incorporated at beginning of production of all other chassis.
 The 21B1 chassis is being run at two plants. Sets produced at the Cortland

Sets produced at Bloomington have "Bloomington Plant" printed on the m

DIFFERENT IF TUBES (V301, V302, V303)
Runs 3 & 4 in 21B1 Chassis produced at Cortland*
Run 5 in 21131 Chassis produced at Bloomington*
Run 1 in 21 D1 Chassis, Run 1 in 21J1 Chassis

In later sets, a 6AG5 tube is used as an alternate for
the 6AU6 tube in the 3rd IF stage, in the 2nd and 3rd
IF stages, or in the 1st, 2nd and 3rd IF stages. The
6AU6 and 6AG5 tubes are not directly interchangeable.
When the 6AG5 tube is used, tube socket terminal 2 is
unused (not grounded) as pins 2 and 7 of this tube are
connected internally. A tube shield is used with 6AG5
tube in 3rd IF stage (and in the 1st IF stage if all 3
stages use the 6AG5 tube).

Note that when the 3rd IF stage uses a 6AG5. an
18,000 ohm grid resistor R330 is used in that stage.

Align IF stages after any tube replacement.

plant have "Cortland Plant" printed on the model label.
odel number label. 15
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USED ONLY Well
0303 IS SACS

5

WV I

4 2

I4 174
INS

2311

150
C303I

1904

ear
VERT.

1/2 6SNT GT
VERT. OSC if /NY1401 V40IA

VEIL
85v -----1-r---, 6405

INFO

VERT. HOLD

C405

(Ll 6

1406

1406

041 I""
1NEC

INFO

1401
HEIGHT

2.511E0

0200
R401

* 3301

Op'

571 1
33000

100 NCO.

71;11.

549
REN T.

4201.
11.1 42111.

6S4
VERT. OUTPUT

V402 BLUE

1402
1300A11:

13X.11: YEL

C3124 03131
1004 .001 I

10 7 mar SETS.

1403 NAT BE CSN7cr.
M(SHOW

AT 171C11 065117

t PIN NUNDERINC
1=-' 1

550
VEIT. Ell

r--
550
000.

2(//i'

TM LIN.

RED

R4II
520

1412

4
T403A

560. r VERTICAL

DEC. YOKE

411.5.11

TOTAL

'-.11078
120110

TS,
VENT

1

1000

12AU7
SYNC. SEP
& CLIPPER

V403

0411

221100
11416

2 MC

6:- 'NOR.

2N
ivvst

R415
020

9420
271 0419

1/265N1GT
SYNC. ANY.
V4018

2200 1301

0422
ISO IN

(C30710

200114IV

1426
1001
597

5425 0413

0425
121
21

C4i4

.471 141
1./NEG

6AL5
SYNC. DISC.

V404
-IV

0416

1041

T

lv 1104

HON
(P/N

-f SNOI1

01.
V INI\

1431

5600

L401
HOR. oe

LOCI TV 7.003
cI

16
TO OBTAIN SI

Schematic for 2151, 21C1 (16" rect.), 21H1, 21J1 (19" round) Chassis; 5D2 (AM -FM radio)
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6AL5

FM PATIO DETECTOR

ON

1612 52621
1000 I .01

ani 1610

2501 4701

V604

! 100 1

0624 1

'I 1001

St 60IC

1603 --CARIRID0( -
M607

M601 M602 M60511606

IN UT _M604 21101=1--
PM 110

0621
.0l

0625 1

0628
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4616
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C629
.001

116196
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.01

16198
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IN 19 SUS, 4203 NAr BC 6501
(8)6 NuN010I60 5110414 AT 2(241)

6AV6
SOUND Me

V203
81Y

2

4209

.005

9Y

C210

1209 <SONE -
4.111E0, C217.E1211 23510

M.41T C 17K

6AL5
IDEO DET. 6 ACC

V304

5 OA -.Jr

5

0306

.22

2

1314

6301

L301

L302

314 720229011Y

MY PAW
USA Ti 0214
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L303
VIDEO AMP

V305 8320
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4/55Y - 33N -

H..CY

1315
(120611) 1316

COO (500

5% P101 RE

V
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1.5
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_i___..1 1.1

10307A F,
T20.0 42161
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8323
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11311
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0
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1
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SOCKET MID
IOTTOM VIER

TO 1501
II EARLY SETS

TO $5501
LATER SETS

PLIC 11464
Pa VIE!

TO END TERMINAL
TOOf 1446, CENTER TAP

OF T402

TO CENTER TERMINAL To

OF 1446 c451

C4T0O 1C C40TO/B

TE11.011

RAE

ISO

T403AI
VERT. DEF.1

COIL

41.5A TOTAL I

RED 9
COILS 010'1

1404
TOM COIL

THESE CONNECTIONS AND 1111/PE8

5004 0011406 DIIITTEP LR
lea SETS.

TO 55501

TO PIN 5 Of V408

SOCKET M405
1011011 VIEW

PLUG 11408
FIN VIE11

FOCUS COIL and
DEFLECTION YOKE CONNECTORS

USED in 19" SETS

ALTERNATE CIRCUIT WHEN
V402 IS 6SN7GT

1/2 6SN7 sr El 6SN7cr
VERT. OSC. VERT. OUTPUT

1401 V40IA V40232 S

I60*.

1501.

1E1101

CREEM

-5518

0404
1.5 MEC

R405
'MEC

VERT. 1101.0

2 1318

3

1401
2.5

NEC

C405

.1 0406

6406
2.4
NEC

4401
04015

8200
100 WO.

Or

2

.040
rop09 6

4

I EC

ALIGNMENT

18

5141.

680

TO

6410

3000

1402

11403E1
IHOR. DEF.

I COIL

14.A.TOTAL

1

21.25MC
AMER

(SOUND IF)

AT LEAST 95/.

GROUND

Admiral Corporation
2161, 21C1, 21D1, 21H1, 21J1, 5D2, 3C1

SERVICING RADIO SEPARATELY
The radio can be operated without the television chassis if a 2PA1

power supply (used in TV-radio-phono models employing the 20Z1 (12")
television chassis) is available. To operate the radio, connect a 3,000
ohm, 5 watt resistor (part 61A1-15) from pin "M' to "N" on the power
supply socket as shown in the adjacent illustration of the rear (inside)
view of the socket.

SERVICING TV SEPARATELY

o o

0A 0 H J
N M

L

3000 OHNS,SIATT

In combination models, to service the television chassis with the radio disconnected, it will be
necessary to complete the heater circuit by connecting a jumper wire between pins "L" and "K"
of socket M503 on the TV chassis. See schematic.

TV VOLTAGE DATA
(Voltages given on schematic diagram)

 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.

 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).

 Line voltage 117 volts AC.
 Voltages measured with a vacuum tube voltmeter between tube socket terminals and chassis,

unless otherwise indicated.
Voltages at V101, V102, V306 measured from top of socket with tube removed.

 Antenna disconnected from set with terminals shorted.
 Under operating conditions, AGC (Automatic Gain Control) voltage developed at pin 1 of

V301 should measure approximately -3 volts. This voltage depends on picture signal strength.
CAUTION

Pulsed high voltages are present on the cap of V406, and on the filament terminals and cap of
the 1B3GT tube. NO ATTEMPT SHOULD BE MADE TO TAKE MEASUREMENTS FROM
THESE POINTS UNLESS SUITABLE TEST EQUIPMENT IS AVAILABLE.

Picture tube 2nd anode voltage can be measured from the 2nd anode connector and should be
taken only with a high voltage instrument such as a kilovoltmeter. 2nd anode voltage is approxi-
mately 123 KV. Proper filament voltage check of the 1B3GT tube may be made by observing
filament brilliancy as compared with that obtained with a 1.5 volt dry cell battery.

RADIO VOLTAGE DATA
 Line voltage 117 volts AC.
 Voltages measured with a vacuum tube voltmeter, between tube terminals and chassis.

L302 Volume control set at minimum.
 Dial turned to low frequency end.
 FM antenna disconnected; AM antenna connected.
 In AM -FM sets, voltages measured with band switch on FM position, unless otherwise indicated;

6AC730 5 V_.......10,000 an AM reading is given where difference is significant.
fe" OHMS A When R602 is 240 ohms, voltage on pin 1 of V601 is 152 volts, pin 2 is -.5 volts, pin

3 30 MMFD...1/4... -O 6 is 152 volts and pin 8 is 1.9 volts.
TO CHASSIS -0- SCTOPE When R602 is 1500 ohms, voltage on pin 1 of V601 is 160 volts, pin 2 is -3 volts, pin

CHASSIS GROUND - -Aw 6 is 160 volts and pin 8 is 3 volts.

DECOUPLING FILTER SHOWN IN DOTTED LINES

Bottom View Showing Test Point Connections.

4 SRC -I

NOT IN EARLY SETS
(WITHOUT TRAP 00T)

25.1511C MARKER

_ _
 so%

DIFFERENCE IM HEIGHT OF PEAKS

SHOULD NOT EXCEED 30'4

MEASUPED MN HIGHEST PEAK

IF Response Curse.

18

V

AI2INDIVIDUAL ADJ.

All OVERALL OSCILLATOR ADJ.

L103

C104 6AG5
6C86

6J6 66C 5
C110 0102

V101
C107Q \S.:9

T

A4 A2
23.IMC MAX. 25.3MC MAX.

MIXER PLATE 1ST IF

,V301

7301

T Z Y
o  io)

2ND. IF

V302

13020
6AL5

RATIO DET. V202

A3
23.1MC MAX.

2ND IF

Al
25.3MC MAX.

3RD IF

1303
-N

V0 VIDEOEO DEL 1 ACC

(0j 3IR. 6AL5

L201

T201
6AU6

CV201 SOUNDI IF

(UNDERSIDE)
SECONDARY

A7
4.5MC ZERO

MIXER RF AMP RF AMP
A10 A9 /±6

SOUND PRIMARY
TAKE -OFF RATIO DET.

A6 A5
4.5MC MAX. 4.5MC MAX.)

Top View of Chassis Showing Alignment Data.
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ARVIN TELEVISION
Chassis TE 290, Models 2160, 2161, 2162, and 2164

EMMAEn7Wn

RF CONY
LI L2 560

RFC RFC
L3

RFC

C2 _
1000 ---

AGC

SAND SWITCH SHOWN
IN *LO. POSITION
- LO SAND SWITCH

'HI'

L5

= = IF

TUNER UNIT N 23054-3

r 7

RFC

IQ

SOUND I.F ALIGNMENT TABLE
STEP EQUIPMENT CONNECT TO FREQUENCY ADJUST DISCRIMINATOR CURVE

1

OSCILLOSCOPE
(EXTERNAL HORIZON-
TAL SWEEP FROM
SWEEP GENERA:1'0RJ

JUNCTION CII0
AND R106

4.5 MC/ El

'I"
2. SIGN ALGENERATOREDGEPIN 4 , V9 (AM 4MCMODULATED)

TOP OF TIOI FOR MINIMUM

RPPLE ON SCOPE

3.
GI INGENR AT OR

PIN 4, V9 4.5 MC
±300 KC

L101 AND BOTTOM TIO1 FOR
MAXIMUM APO -EQUAL CURVE
PEAKS.

-1-

El. E2
E

150 KC-.-

4.
DISCONNECT ALL TEST EQUIPMENT; TUNE IN TRANSMITTED SIGNAL; ADJUST CONTRAST,
VOLUME, AND TUNING FOR LOW AUDIABLE SYNC BUZZ ; ADJUST TOP OF TIOI FOR
MINIMUM BUZZ.

VIDEO I.F. AND TRAP ALIGNMENT
I. ALLOW ABOUT IS MINUTES FOR RECEIVER AND TEST EQUIPMENT TO WARM UP.
2. PULL THE R.F TUBE ,V19 OUT -- IF SPURIOUS RESPONSES SHOW CAI THE CURVE. KILL THE OSCILLATOR BY GROUNDING THE STATOR

SECTION OF THE OSCILLATOR GANG.
3 CONNECT A BIAS BATTERY (-3V) TO THE AGG POINT-- JUNCTION 0134 AND RI35 - - POSITIVE TERMINAL OF BATTERY GROUND.
4. USE A NON-METALLIC ALIGNMENT SCREWDRIVER TOOL.
5. GOOD GROUND CONNECTIONS BETWEEN RECEIVER AND TEST EQUIPMENT IS VERY NECESSARY - - A METAL SURFACE BENCH

TOP FOR THE EQUIPMENT TO BE BONDED TO IS HIGHLY DESIRABLE.
6. L109 ADJUSTS SOUND PORCH AMPLITUDE --SHOULD BE 20 TO 30 TIMES DOWN FROM TOP CF CURVE.

STEP EQUIPMENT CONNECT TO FREQUENCIES ADJUST INSTRUCTIONS

I. VTVM
JUNCTION LIDS &
L106 ( ING4 DETEC-
TOR LOAD I

USE LOW SCALE AND 27K

ISOLATING RESISTOR

2
R.F.SIGNAL
GENERATOR

TUNER TEST POINT 4 1. 4 M C
BOTTOM T103 FOR MIN

VTVM DEFLECTION ( DIP I

INCREASE OUTPUT SO THAT

DIP IS ON VTVM LOW SCALE

3. SAME SAME 47. 2 5 MC BOTTOM TI04 FOR MIN.
VTVM DEFLECTION (DIP)

SAME

4. SAME SAME 42.5 MC
TOP 7103 FOR MAX.
VTVM DEFLECTION ( PEAK )

REDUCE OUTPUT SO VTVM
IS LESS THAN 2V

5 SAME SAME 45 75 MC TOP 710 4 FOR MAX.

VTVM DEFLECTION
SAME

6. SAME SAME 42.9 MC L7 (TUNER) AND L109
FOR MAX. VTVM DEF.

SAME

7 SAME SAME 45.0 M C L 108 FOR MAX. VT VM

DEFLECTION
SAME

8 OSCILLOSCOPE
JUNCTION L105 13 L106

(11464 DETECTOR LOAD)

USE 27N ISOLATING RESISTOR AND
250 MMF BY PASS TO GROUND
USE EXTERNAL HORIZONTAL SWEEP
VOLTAGE FROM SWEEP GENERATOR

9
SWEEP

GENERATOR
TUNER TEST POINT 40 TO 50 MC

TOP T103, 7104, L7, L108, LI O9-

(TOP TI03 FLATTENS
SOUND PORCH)

'TOUCH -Ur FOR CURVE 8 MARKERS
OF I.F RESPONSE. WITH SWEEP
OUTPUT LON B SCOPE GAIN HIGH
MARKERS WILL SHOW BETTER.

NOTE INCREASE SEXPE GAO TO SEE.SOUNO-PORCH*CLEARLY --ADJUST TOP 1105 93 PORCH IS MOST FLAT FOR RIBS MC

19
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HORIZONTAL OSCILLATOR ADJUSTMENT (COMPLETE)

1. Tune in an available station. ARVIN INDUSTRIES, INC.
2. Set the Horizontal Hold Control mid -range.
3.
4.

Set the Horizontal Lock Adjustment one turn from tight.
Connect the oscilloscope to Terminal "C" of T106. Television Chassis TE 290

5.

6.

Turn the T106 Blocking Waveform Adjustment maximum counter -clockwise and
then 3 turns clockwise.
Turn the T106 Frequency Adjustment until only a 1/2" or less of the screw

Models 2160, 2161,
and 2164.

2162,

protrudes.
7. Turn the T106 Frequency Adjustment counter -clockwise until the picture is

in sync.
8. Adjust the T106 Blocking Waveform Adjustment until the waveform is correct

as in illustration. (Picture must be in sync when adjusting waveform - keep
in sync with Frequency Adjustment.)

9. Turn Horizontal Hold Control maximum counter -clockwise.
10. Adjust the T106 Frequency Adjustment so that the picture just breaks sync

(the ideal is to have a wide vertical blank bar representing horizontal blanking
showing somewhere in the picture).

11. Turn the Horizontal Hold maximum clockwise. If picture doesn't break sync,
momentarily short the antenna terminals. Picture will now be out -of -sync.

12. Turn the Horizontal Hold Control slowly counter -clockwise and count the diagonal
bars just before "pull -in".

13. There should be 2 bars-adjust Horizontal Locking Range until only 2 bars
are present before "pull -in".

14. Repeat steps 9 thru 13 if necessary to obtain conditions of Steps 10 and 13.

PEAKS OF WAVE FORM
MUST BE AT SAME
AMPLITUDE LEVEL
ACROSS THE TOP

-CN - OFF VOLUME
PICTURE

CI 16

CI 19

7106
FRED . ADJ

7106
WAVE FO

CI70 A
DRIVE A

C17013
LOCK ADJ.

IN ERLOCK
PLU 0

CHANNEL SELECTOR

BAND CHANGE
U13

HEIGHT

H 0 R IZ VERT
HOLD LIN.

MOLD

TIO2

V4 6BF5
FUSE

VS 6CB6

L I 18 -

YOKE MOUNT ADJ.

ADJ. TIO3
42.5 MC

V6 6C86
V2 GALS

ADJ TIO4
45.7 MC

V7 6CB6
SEC. ADJ. TKN

ADJ. LO
42.9 MC

T 109

V8 6C86
ADJ. L108 45.0 MC

TV- PH SWITCH

PH 0 NO JACK

VI 6AU6

LI01 BRIGHTNESS
4.5 MC
LOCAL- DISTANC E

6A C7

--T102

7103 41. 4 MC
_TRAP ADJ.

AGC. BIAS POINT

__.L118

1104 47.25M C
TRAP ADJ.

TICS PRIMARY ADJ.

L109 4 2 .9 MC

1105

CENTERING VIO

ADJ. V3 CRANK VIZ
I2AU7

LIOI I2AU7 ADJ
4 . 5 MC

TIO9 FIL.
TRANS.

2 TURNS
POINTER
PULLEY

2 TURNS

DIAL/
CORD,
251/2

POINTER
INDICATCR
CARVE PULLEY

DIAL

VII
6C 4

INTERLOCK

STRINGING

Circuit diagram is
on the next page.

V18 16 KP4A

ANODE CONNECTOR

DEFL. YOKE
ADJ. (VERT)

DEFL.YCKE AD.I. ( RADIAL )

V 16 6W 4 GT

1107

VI5 IB3GT

FOCAL' Z ER ADJ.
VI7 5U4.7,

6SN 7 GT

ION TRAP

- VI4 6CD6G

TIO 8

03 D
PUU-ERIYVE

DIAL
CORD

16 314

4 TURNS

LIVE
ARRANGEMENT
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The following differences exist
between the chaSsis used in
early production of Models 3011
and 3012, and the schematic
diagram shown on the next page:

1.

2.

3.

4.

5. Terminal "B" on T209 is con-
nected directly to +235 V.

6. R314, C278, and C283 are not
used.

7. The Vertical M.V. and Output

The junction of R254 and
R253 is connected to ground.
R255 is 22K, 2W resistor.

R286 is 150K resistor.

R242 is 47K resistor.

MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION

CAPEHART- FARNSWORTH CORPORATION
An IT&T Associate

FORT WAYNE, INDIANA

Chassis CX-33, used in Models 3011-M, 3011-B, 3012-M, 3012-B, Production C-281,

Chassis CX-33F, used in Model 323-M, Production No.
6K6 GT

VERT MV 8 OUT PUT
V 215

IC275
v g.

-900

0022
OF C240

...0047mr

C 241

SOS
100K

Vat
-

500

R266
2.2K
Ir

C-286.

8269

GOISK
'ERR
RR

6SN7 GT
VERT. MV
V 2146

12.60

Stage is shown directly above.

R261
62K

C259
.0047

TO
PIN 2
V214A

PIM R256
620 22K

0251 --..-0257

.0047 .0011

112511

2200

.2250

The following differences exist in the CX-33 Chassis, coded with a "-2" and
CX-33F Chassis (which employs a 16 -inch Round metal picture tube)t

1. R286 is a 150K resistor; 2. R267 is a 22K resistor; 3. R262 is a 2.2 Megohm;
4. R266 is connected to plus 295 volts; 5. C283 is not used.

The chassis and models listed below are of similar design. The material
presented on these pages can be used as an aid in servicing these sets.
Some of these sets are combinations and are used with A.M. radio, AM -FM,
and phono pre -amplifier. Standard Coil tuner (Capehart Part Number
850103A) is used in the CX-33 and CX-33F Chassis starting with the series

"-3" production run. The CX-33A, CX-33M, CX-33K, and CX-33L Chassis
employ this tuner exclusively.

Chassis CX-33, used in Models 321-B, 321-M, 322-M, 324-M, 325-F, Production
No. C-281, Series "-3",

Chassis CX-33A, used in Model 327-M, Production No. C-285,

chassis CX-33F, used in Models 332-B, 332-M, 334-M, Production C-286, Ser."-3",

Chassis CX-33L, used in Models 320-M, 326-M, Production No. C-289,

Chassis CX-331, used in Model 337-M, Production No. C-292,
Chassis CX-33M, used in Model 328-M, Production No. C-290.

co

ANT.

AC INTERLOCK WIDTH
RECEPTACLE HORIZ. HORIZ.
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CAPEHART "CX-33" CHASSIS
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THIS SCHEMATIC CORRECT FOR THE FOLLOWING CHASSIS.
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Capehart-Farnsworth "CX-33" Television Chassis, Tuner Schematic Diagram
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Capehart-Farnsworth "CX-33" Television Chassis, Waveform Analysis

The following waveforms were obtained from a production run CX-33, Series "-2" re-
ceiver, with a standard transmitted picture signal connected to the input of the

receiver.

The waveforms shown here have been sized for purposes of reproduction and they are not
intended to show relative amplitudes. Approximate peak -to -peak voltages are shown on

each waveform. These voltages were obtained by calibrating the oscilloscope used to
observe the waveforms. The approximate values of peak -to -peak voltage are those that

may be expected to be obtained with the AGC Set and Shading controls adjusted for op-
timum picture contrast and all other controls adjusted for normal operation.

Two separate waveforms are shown at those points where it is intended to show both the

vertical and horizontal pulses. For viewing the vertical sync pulse or waveforms in
the vertical sweep circuits, the osoillosoope sweep is adjusted to one-half of the
vertical sweep rate (30 o.p.s.). For viewing the horizontal sync pulse or waveforms
in the horizontal sweep oirouits, the oscilloscope sweep is adjusted to one-half the

horizontal sweep rate (7875 o.p.s.).

Slight variations in waveform may be noticed in the sync circuits when the receiver
is switched to different TV stations. This is due to the slight variation which is
tolerated in the transmitted waveform at the station. Some variation in waveform and

in peak -to -peak voltage may also be expected due to the response of the particular

oscilloscope used to observe the waveforms. When using the waveforms in trouble

shooting, these factors should be taken into consideration to avoid possible incorrect

conclusions. CAUTION - No waveforms are shown for points in the Horizontal Output

Stage other tiiKE-Fg7 oontrol grid and cathode due to the high pulse voltages which

exists in the output of this stage. DO NOT attempt to observe waveforms in the
horizontal deflection yoke, Horizonta7-Damper or H. V. Rectifier circuits.

M TM$MMW tWM1
SYNC CIRCUITS

Picture Tube Cathode
(Pin 11 of V211)

Vertical Horizontal

Input to Pre -Sync Separator
(Pin 7 of v212, 2l2AU7)

Vertical Horizontal

Input to AGC Detector
(Pin 2 of V212, 2l2AU7)

Vertical Horizontal

Input to Sync Amylifier
(Pin 2 of V213, 212AU7)

Vertical Horizontal

T

27
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Capehart-Farnsworth "CX-33" Television Chassis, Waveform Analysis, continued

4111/

J

Output of Syno Amplifier
(Pin 1 of V213, ill2AU7)

Vertioal Horizontal

Input to Syno Clipper
(Pin 1 of V214A, 2 6SN7)

Vertical Horizontal

Cathode of Sync Clipper
(Pin 3 of V214A, 26SN7)

Vertioal Horizontal

HORIZONTAL SCAN CIRCUITS

Input to AFC Detector
(Terminal E of T209)

Plate of AFC Detector
(Terminal F of T209)

Grid of Horiz. Discharge
(Pin 4 of V218)

lernput to Horiz-. Output
(Pin 5 of V219)

Plate of AFC Detector
(Terminal D of T209)

Grid of Horiz. Oscillator
(Pin 1 of V218)

Output of Horiz. Discharge
(Pin 5 of V218)

Cathode of Horiz. Output
(Pin 3 of V219)

VERT. SCAN CIRCUITS

Grid of Vertical M. V.
(Pin 4 of V214B, 6SN7)

Grid of Vert. M.V. & Output
(Pin 5 of V215, 6K6)

Output of Vert. M.V. Sc Output
(Pin 3 of V215, EKE)

Input to Vert. Defl. Coils
(Green lead of 1216)
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CROSLEY MODEL 10-421MU

In case you are called upon to service Crosley Model 10-401,
you will find that model similar to the set described here,
but using but one 5U4G rectifier and having other minor dif-
ferences. This set uses a 10 -inch picture tube. Model 10-430
Elt is also similar to the set 10-421 MU described here, but
it uses a 12 -inch tube. Model 10-428 MU is a 14 -inch set and
is also similar to the model covered on the next four pages.

I- F ALIGNMENT

1. Connect a short clip lead from B- (-4 volts) to AGC terminal (white -black lead near V102) of the I -F stages.

2. Connect an electronic voltmeter across R118.

3. Connect "hot" lead of signal generator to grid (pin #1) of V101.

*4. Set signal generator to 25.65 mc. and adjust L107 and L103 for maximum meter deflection.

*5. Reset signal generator to 23.7 mc. and adjust L105 and L102 for maximum meter deflection.

6. Disconnect the electronic voltmeter and signal generator
from grid of V101. Connect a scope to the CRT grid. Keep
scope leads as far away as possible from the IF stages.
Connect a video sweep signal to the adjusting screw (top of
chassis On tuner) of C3. Ground lead of sweep signal
should be connected to main chassis as close as possible
to the hot lead. Remove the oscillator tube V3. Tuner
should be approximately 1-1/2 turns counter -clockwise
from the high end (Channel #13). Contrast control should
be set as low as possible and still obtain reasonable
deflection on the scope.

7. Adjust L101 for 26.4 mc. to fall 6 db down from the peak
with as flat a curve as possible across the bottom.

8. Disconnect sweep signal and clip lead from B- to AGC terminal.

29 db MAX.

21.9' MG

6 db MAX.

22.9 26.4
MC. MC.

$ NOTE: In steps 4 and 5 limit DC meter deflection to 3.5 volts maximum by adjusting
attenuator of signal input.

SOUND ALIGNMENT

6-8db

1. Connect "hot" lead of signal generator to grid (pin #1) of V106. Set signal generator to 4.5 mc. with 400 c.p.s.
amplitude modulated 30% or greater.

2. Connect scope to CRT grid through a detector probe.

3. Connect two 100 K ohm resistors (matched within 1%) in series across R139 (pin 2 and 7 of V110A)
Connect common lead of electronic voltmeter to junction of the matched 100K ohm resistors and the DC lead
to + 150 volt point at junction of C128 (pin #4 of V110).

4. Using a high level signal input and with the contrast control set at maximum, tune the sound takeoff trans-
former (T101) primary adjustment (bottom of chassis) for minimum deflection on the scope.

5. Reduce signal input to below limiting in V107 and adjust sound take -off transformer (T101) secondary (top
of chassis), and ratio detector transformer (T102) primary (top of chassis) for peak meter reading.

6. Repeat steps 4 and 5.

7. Transfer DC lead only of electronic voltmeter to junction of R140 and C131.

8. Return to high level signal input for limiting in V107 and adjust ratio detector transformer (T102) second-
ary (bottom of chassis) for minimum buzz. corresponding with undistorted output.

9. Remove the two 100 K ohm resistors, and all test equipment from the receiver.

AGC ADJUSTMENT

Connect scope (direct) to detector load resistor R118. Tune in a station with a strong signal and adjust
the Automatic Gain Control on the rear apron of the chassis for 5 volts + 1/2 volt peak to peak (white to sync
tip) detector output. 29
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MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION
NOTES:

CROSLEY TELEVISION
IA. SOCKET VOLTAGES MEASURED WITH AN ELECTRONIC MODEL 10-421MU

VOLTMETER CONNECTED FROM SOCKET LUG TO CHASSIS.

B. SUPPLY VOLTAGE II7V. 60 CYCLE AC.

C. VOLTAGE MEASURED WITH CONTROLS SET TO OBTAIN A
NORMAL PICTURE AND .1. 13 VOLTS DC. ON GRID PIN 2

OF THE PICTURE TUBE.

D. VOLTAGES MAY VARY DEPENDING UPON THE SETTING
OF THE VARIOUS CONTROLS.

2. K = 1000
,14 V. PR

3. ALL CAPACITANCE VALUES IN MMF AND ALL RESISTANCE AAA__
VALUES IN OHMS UNLESS OTHERWISE NOTED. FILAMENT VI21

4. TO ELIMINATE NECK SHADOW AND FACILITATE VERTICAL
CENTERING. SOME RECEIVERS HAVE THE ORANGE AND
BROWN LEADS REVERSED AT THE PLUG END.

5. TO PROTECT VERTICAL OUTPUT RESISTOR FROM OVER- 5Y3 GT
LOADING WHEN CONTROLS ARE MISADJUSTED, R104 WAS LV RECT.
CHANGED FROM 1000 OHMS * W. (PART NO. 39373-33)
TO 560 OHMS, 10% * W, (PART NO. 39374-22). V120

L

RI69 WAS CHANGED FROM 560 OHMS. 10%. * W. (PART
NO. 39374-22) TO 1000 OHMS, * W.. (PART NO.

39373-33). W W

CHASSIS CODED "B" HAVE THIS CHANGE.
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MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION

CROSLEY
TELEVISION SERVICE INFORMATION

MODELS: 11-442MIU, 11-444MU, 11-453MU, 11-460MU, 11-470BU,
11-472B1U, 11-474BU, 11-483BU

(Chassis 331)

The material on the next six pages covers service information on
the Chassis 331 used in models listed above. Several other chassis
used in many additional models are very similar to Chassis 331,
and therefore this material may be used as an aid in servicing
these additional sets. These similar sets may use larger or smaller
picture tubes, may have similar type but different number tubes
in some of the circuits, and may differ in other respects. In the
main, however, these service notes will be applicable to:

Chassis 320, Models 11-441 MU, 11-461 WU, 11-471 BU,

Chassis 321, 321-1, 321-2, Models 11-445MU, 11-447MU, 11-459MU,
11-459MIU, 11-465MU, 11-475BU, 11-477BU,

Chassis 323, Models 11-443MU, and 11-473BU,

Chassis 325, Models 11-446MU, and 11-476BU.

SOCKET VOLTAGE TABLE
The following voltages are measured with an electronic voltmeter from socket lugs to ground (chassis) while the set is operating

on a 117 volt, 60 cycle A. C. current. Controls are set to obtain a normal picture with +15 volts D. C. on grid (Pin 2) of the picture
tube. Some A. C. voltages measured between socket lugs as noted.

Vo tages may vary depending upon the setting of the various controls.

Symbol Tube Type Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9

V1 6CB6 -0.1 0.9 Gnd. *6.3 120 115 Gnd. ....
V2 12AT7 140 -2.7 Gnd. Gnd. Gnd. 110 -5 Gnd. *6.3
V101 6AU6 -3 2 Gnd. *6 3 Gnd. 140 140 -2
V102 6AU6 -3.2 Gnd. *6.3 Gnd. 140 140 <0.1
V103 6AU6 0 Gnd. *6 3 Gnd. 135 135 0 9
V104 6AG5 or 6BC5 0 N. C. Gnd. *6.3 135 135 0.8
V105 6AL5 Gnd. -4.8 *6.3 Gnd.  2.3 Gnd. -2.4
V106
V107

6AH6
12AU7

 2.3
6.5

Gnd.
Gnd.

*6.3
16

Gnd.
*6.3

220
*6.3

240
N. C.

2.2
£2.3

....
4.8

....
Gnd.

V108 17BP4 Gnd. 15 (Pin 10) (Pin 11) (Pin 12) Anode
350 45 *6.3 12.31CV

V109
V110

6AU6
6T8

0
-5 2

Gnd.
-7.6

*6.3
-5 2

Gnd.
Gnd.

54
*6.3

58
Gnd.

1

Gnd.
....
-1

....
110

V111 6V6GT N. C. 2 to 7 350 360 135 W. J. 7 to 2 175
*6.3 *6.3

V112
V113

6AU6
6SL7GT

-2.2
120

Gnd.
320

*6.3
155

Gnd.
100

-42
420

130
160

4.8
7 to 8

....
8 to 7 ....

*6.3 *6.3
V114 6C4 N. C. N. C. *6.3 Gnd. 160 -36 Gnd. ... ....
V115 6V6GT N. C. *6.3 360 360 0.1 W. J. Gnd. 33 ....
V116 6SN7GT -80 270 Gnd. -25 140 -5 *6.3 Gnd. ....
V117 6BQ6GT N. C. '6.3 N. C. 120 -19 W. J. Gnd. Gnd. ....
V118 6BQ6GT N. C. *6.3 W. J. 120 -19 W. J. Gnd. Gnd. ....
V119
V120

1B3GT
6W4GT N. C. W. J.

....
515 N. C.

....
350

...
N. C.

....
7 to 8

....
7 to 8

....

....
*6.3 *6.3

V121 5U4G N. C. 400 W. J. *360 N. C. '360 W. J. 400 ....
V122 5U4G N. C. 400 W. J. '360 N. C. '360 W. J. 400

All voltages plus volts unless otherwise noted.
The following symbols denote:

 =A. C. voltage
N. C. =No connection
W. J. =Wiring junction

< = less than
 =A.G.C. voltage (variable with signal strength)
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V
x

o Crosley Models 11-442MIU, 11-444MU, 11-453MU, 11-470BU, etc.

Crosley Chassis 331, continued

F SUB -ASSEMBLY

NOTES:
RF TUNER

DIAGRAM OF VERTICAL
INTEGRATOR SEE NOTE 7

R 168 R169 RI70
22K 1 8200 82001

C149 TCI50 0151
.002 .005 005
MFD. mFa

F

3

CATHODE GROUND
PIN 6
VII3

GREEN
LEAD
TIO4

DIAGRAM OF AUDIO COUPLING
SEE NOTE 8

f

R 1484C 1371 IV8 12501!RI50
5°K -- MFD

250 I

0- -

1

2 3 74

B+ PLATE GRID +140V -4-160V
PIN 9 PINS
VIIO VIII

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

2. SUPPLY VOLTAGE 117V., 60 CYCLE AC.

3. K = 1000

4. ALL CAPACITANCE VALUES IN MMF. & ALL RESISTANCE VALUES IN OHMS UNLESS OTHER-
WISE NOTED.

5. SCREEN VOLTAGE ADJUSTMENT FOR V117 & V118

NOMINAL - TERMINAL B
HIGH - TERMINAL A
LOW - TERMINAL C

6. SOME SETS ARE EQUIPPED WITH A BARE WIRE SHUNTING R207. IF HORIZONTAL DRIVE IS
EXCESSIVE, REMOVE THE BARE WIRE ACROSS R207.

7. IN SOME RECEIVERS, C149, C150, C151, R168, R169, AND R170 ARE A RESISTOR -CAPACITOR
UNIT, (PART NO. W-149878). SEF DIAGRAM ABOVE.

8. IN SOME RECEIVERS C137, C138, RI48 AND R150 ARE A RESISTOR -CAPACITOR UNIT (PART
NO. W-149881). SEE DIAGRAM ABOVE.

9. ON SOME SETS LUG 2 OF V103 IS CONNECTED TO GROUND AND NOT TO LUG 7. THESE SETS
ARE EQUIPPED WITH A 6AU6 TUBE. BY CONNECTING LUG 2 TO LUG 7 AS SHOWN BY THE
SOLID LINES IN SCHEMATIC, EITHER A 6AG5, 6AU6, OR 6BC5 TUBE MAY BE USED IN THE
V103 SOCKET. WHEN REPLACING THIS TUBE, RE -ALIGN THE 3rd. I.F. STAGE.

10. ON SETS LABELED TO USE A 175 M.A. DELAY TYPE FUSE (PART NO. W-150065), C167 AND
R200 ARE DELETED; THE CATHODES OF V117 AND V118 ARE THEN GROUNDED. IN THE
FIELD, IT IS NOT NECESSARY TO REMOVE C167 AND R200 AND TO GROUND THE CATHODES
WHEN REPLACING THE FUSE WITH A DELAY TYPE FUSE.

11. SOME SETS ARE EQUIPPED WITH A 68 OHM, 10%, 1/2 WATT RESISTOR (PART NO. 39374-11).

12. IN EARLY PRODUCTION RECEIVERS, C140 IS CONNECTED AS SHOWN BY DOTTED LINES.
IN LATER PRODUCTION SETS, C14C IS CONNECTED AS SHOWN BY SOLID LINES TO PREVENT
PARASITIC OSCILLATION IN THE AUDIO OUTPUT TUBE.
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CROSLEY
,50"TwiN LEAD CI

TRANSMISSION
27

a
LI aa,aa

1.11

I L 2A L3

ocr 0 600

g COT

27
/

C3I

I

1'1,500

I
L

I

C16

C4 14.7
.8 -5.5 r

82R2

2

6CV8I6

AGC
BROWN

3

NOTES

101000
2 ALL RESISTANCE VALUES IN ONMS AND

CAPACITANCE VALUES IN ANAP UNLESS
OTHERWISE NOTED

R. F. TUNER SCHEMATIC DIAGRAM

36

Crosley Chassis 331,
Model 11-442MIU, etc.

I. F. ALIGNMENT

1. To check I. F. alignment on oscilloscope:

N

C5

51,Za

1500

106

a. Connect a short clip lead from B- (-6.3 volts, white wire on
C141) on the AGC terminal (orange lead) on the terminal
board mounted on the I. F. strip close to L102.

b. Connect high side of scope to the bare lead on pin 1 of the
Video Amplifier V106, and the low side to ground (chassis).

c. Connect sweep signal generator to the grid (pin 2) of the
Mixer tube V2 (see illustration below) making sure that
the leads are as short and direct as possible, connecting
ground terminal of generator to the tube shield and the
"hot" terminal through a 5 mmf. capacitor to the grid pin.

GENERATOR
LEAD

soot.

St- "
TUBE
SHIELD

EAT?

v2

I

PIN 2

d. Set generator to sweep from 20 mc. to 30 mc. and adjust
output to provide a 2 volt peak to peak signal on the scope.

e. Set tuner near the low frequency end of the range approx-
imately 4 to 5 turns clockwise at a point where there are
no spurious responses.

I. Connect marker generator to sweep generator output leads
and adjust to provide markers at 21.9 mc, 22.9 mc, 24 mc,
25.5 mc, and 26.4 mc.

Observe curve and position of markers (see nominal res-
ponse curve in column two), 21.9 mc. should be approxi-
mately 70% down from the peak and 26.4 approximately
43% down. Slight deviation in shape from the nominal
response curve is permissible, but if any great variation
is noted it will be necessary to realign the I. F. Amplifier.
NOTE: The response curve may be distorted unless care
is used in the method of connection to prevent feedback
and regeneration.

C8

I 
a 6
a IA

1c9
re -5.5

aL2B

76MEG.

0'/ 1(1500

/3R5
, 68

V24 L6
1/2 12477 L5

2 0

000 000064 8LuE

a
a L7
a

Co,

:5

CII

II
1500

TO L101.

LLBaa,=1' L2C

\ ,;-30

Cl2
I

uo
a

C13

it 
1014

R71re SS

15 IT

V29
1/212477

5 
CIS

T6

NOMINAL OVERALL 1,-F RESPONSE CURVE

1-8
RED

/. HIGH HEATER
81-K SYEL.

h. Disconnect the generators, scope and the clip lead from
B- to AGC terminal.

2. Connect a short clip lead from B- (-6.3 volts, white wire on
C191) to the AGC terminal (orange lead) on the terminal board
mounted on the I. F. strip close to L102.

3. Connect an electronic voltmeter across the 2nd Detector load
resistor R117.

4.

5.

Connect signal generator as in (c) of "I. F. Alignment Check."

Set tuner near low frequency end of range approximately 4 to
5 turns clockwise at a point where there are no spurious res-
ponses.

6. Set signal generator to 24 mc. and adjust L105 for maximum
meter deflection, limiting meter deflection to 2 volts d.c. by
adjusting Input attenuator.

7. Reset signal generator to 22.2 mc. and tune L104, in a simi-
lar manner.

8. Next set signal generator to 26.55 mc. and tune L103 for
maximum meter deflection.

9. Reset signal generator to 22.9 mc. and tune L102.

10. Set signal generator to 25.5 mc. and tune L101 for maximum
meter deflection.

11. Repeat steps 6, 7, 8, 9, and 10.

12. Disconnect signal generator, electronic voltmeter and clip
lead from B- to the AGC terminal.



MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION
Crosley Chassis 331, Models 11-442M113, 11-444MU, 11-453MU, 11-460MU, etc.

SOUND ALIGNMENT

1. Connect"hot" lead of signal generator to grid (pin #1) of V106.
Set signal generator to 4.5 mc. with 400 cps. amplitude modu-
lated signal modulated 30% or greater.

2. Connect scope to picture tube grid (pin #2) through detector
probe.

3. Connect two 100 K ohm resistors (matched to within 1%) in
series across ratio detector load resistor R143 (pin 2 of
V110 to chassis). Connect common lead of the electronic
voltmeter to the junction of the matched 100 K ohm resistors
and the D.C. lead of the voltmeter to ground (chassis).

4. Using a high level signal input and with the Contrast control
set at maximum, tune the Sound Take -off Transformer (T101)
primary adjustment (bottom of chassis) for minimum de-
flection on the scope.

5. Reduce signal input to below limiting in V109 and adjust the

Sound Take -off Transformer (T101) Secondary (Top of
Chassis), and the Ratio Detector Transformer (T102) *pri-
mary for peak meter reading.

6. Repeat Steps 4 and 5.

7. Remove detector probe and scope from the picture tube
grid.

8. Transfer D.C. lead only of the electronic voltmeter to junction
of R144 and C133. (lower of T.V. phono switch terminal to-
ward speaker socket.)

9. Return to high level signal input for limiting V109 and adjust
the Ratio Detector Transformer (T102) *secondary for zero
meter reading.

10. Remove the two 100 Ksohm resistors and all test equipment
from the receiver.

HORIZONTAL DRIVE

The setting of the HORIZONTAL DRIVE trimmer should be
checked to see that no change in linear it y in the center of the
picture occurs with change in Contrast setting. When using two
driver tubes in parallel operation, this setting becomes more
critical than in single tube circuits. In adjusting the HORIZONTAL
DRIVE trimmer it is necessary to observe the picture width and
set the trimmer to the point of maximum width (toward minimum
capacity). To set up this trimmer correctly, turn it counter-
clockwise until the picture width starts to decrease or until a
compression in the center of the picture is noted, whichever con-
dition occurs first. In the extreme case the compression in the
center of the picture will appear as a vertical white line. A check
should then be made to see if the horizontal linearity in the center
of the picture changes with Contrast control setting. If it does.
turn the drive trimmer slightly clockwise just enough to eliminate
this change in linearity.

If the drive trimmer is misadjusted so that insufficient drive
is applied to the tubes, they will draw excessive current which
will seriously shorten their life. This condition corresponds to

the drive trimmer being adjusted too far in the clockwise direction.

When it becomes necessary to replace one of the horizontal
output tubes, two new tubes, matched to draw equal plate current
should be chosen and both the driver tubes should be replaced.

After tube replacement, readjust the drive trimmer as out-
lined in the paragraph above. The best horizontal linearity
coincides with the lowest plate dissipation of the horizontal driver
tubes and this linearity should be obtainea with the adjusting screw
of the HORIZONTAL LINEARITY inductance as far out of the coil
as possible. It should be noted that changing the linearity adjust-
ment makes it necessary to readjust the HORIZONTAL DRIVE
trimmer.

NOTE: In rare cases where low B+ voltage is encountered, it
may be necessary to change the screen resistor connection of
V117 and V118 to obtain sufficient width (see note 5 on schematic).
Do not overdrive the tubes, make this change only if the width of
the raster is not sufficient to cover face of the CRT.

A.G.C. ADJUSTMENT

Tune in a station with a weak signal and adjust the A.G.C.
threshold control on the rear apron of chassis to a point where
the receiver will just begin to overload with the CONTRAST con-

trol set at maximum. If the receiver overloads on a strong
signal, turn the CONTRAST control toward minimum to prevent
overload.

HORIZONTAL BLOCKING OSCILLATOR ALIGNMENT

1. Tune receiver to a television signal and adjust CONTRAST
control fo- normal picture below limiting in the video ampli-
fier.

2. Adjust the HORIZONTAL HOLD control and the HORIZONTAL
FREQUENCY adjustment (top of T106)until picture is in sync.

3. Connect scope in series with a 10 mmf. capacitor to terminal
#5 of the HORIZONTAL BTO Transformer (T106) and adjust
the HORIZONTAL BTO TRAP (bottom of T106) for the follow-
ing wave form; keeping raster in sync by adjusting the HORI-
ZONTAL HOLD control, HORIZONTAL FREQUENCY and/or
HORIZONTAL LOCK adjustment.

4. Turn the HORIZONTAL HOLD control fully clockwise. Adjust
the HORIZONTAL FREQUENCY control (top of T106) by
turning out until the raster is just out of sync, and then turn-
ing the FREQUENCY control slowly in until the raster is just
ready to fall into sync (indicated by a wide black vertical or
diagonal horizontal blanking bar).

5. Turn the HORIZONTAL HOLD control fully counter -clock-
wise. Picture should normally be in sync. Remove the signal
by tuning off the station then retune to the signal. If more
than seven bars are present, adjust the HORIZONTAL LOCK
trimmer slightly counter -clockwise until five to seven bars
appear before the picture falls into sync when the HORIZONTAL
HOLD control is set in the extreme counter -clockwise posi-
tion. If less than five bars are present, adjust the LOCK
trimmer clockwise. As the lock -in trimmer adjustment
effects the horizontal frequency, the adjustments of both the
horizontal frequency control and the lock -in trimmer must
be repeated until the conditions outlined above in steps 4 and
5 exist simultaneously at the extreme positions of the hori-
zontal hold control. Check pull- in range. Pull -in range
should be 120° minimum and 220° maximum.

6. The final setting of the horizontal hold control should be
made with a very weak picture.

Rotate the dial on and off the station and set the horizontal
hold control so that the picture returns completely in sync.

The most important points in the Horizontal Oscillator and
the AFC Alignment for most stable operation are: (1) that the
raster just falls in sync at the clockwise end of the HORIZONTAL
HOLD control, and (2) that the pull -in range is between 120° and
220°.

Transformers (T102) with a red or green color code have the primary adjustment on
bottom and the secondary adjustment on top. Transformers without a color code have
the primary adjustment on top and the secondary adjustment on bottom. 37
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aUMONr
RA -109A

Winslow Hanover
Sherbrooke

V206 I2AU7 1ST. SOUND AMP a
2ND. SOUND AMP.

V 205 6ALT-GT TUNING INDICATOR

V103 6AB4 V.H.F. OSCILLATOR

V 102 6AK5 MIXER

V207 6V6-GT/G 3RD. SOUND

V101 6J6 R.F. AMP

V 204 6AL5 SOUND DISCRIMINATOR

V203 6AU6 3RD. SOUND LE

V202 6AU6 2ND. SOUND I.F.
V201 6AU6 1ST. SOUND I F

V208 6AU6 1ST. VIDEO I.F.

TUBE LOCATION RA -I09 A

V209 6AU6 2ND. VIDEO I.F.

V 212 6AL5 VIDEO DETECTOR a
D.C. RESTORER

V 213 68A6 1ST. VIDEO AMP.

V 214 6AQ5 2ND. VIDEO AMP.

V221 5U4G RECTIFIER

V 222 5U4G RECTIFIER

V219 6SN7-GT SYNC. AMP a VERT. SAW GENERATOR

4Q
/

V 220.6SN7-GT VERT. SWEEP AMP.

NOTES :
I. The fourth video IF tube (V2I1) was changed from

a 6AU6 to a 6BC5 starting with chassis #0925688.
2. The cathode-ray tube (V2I5) was changed from

a I9AP4 to a I9AP4A. ("A" type indicates use of
gray filter faceplate.)

3. The reactance tube (V225) was changed from a
6AG5 to a 6BC5 starting with chassis #0925688.

V2I5 I9AP4 C.R.T.

V2I0 6AU6 3RD. VIDEO I.F.

V2Il 6AU6 4TH. VIDEO I.F.

V 216 6BA6 AMP

V217 6AL5 A.G.C. a SYNC. DETECT

V 218 6AU6 SYNC. CLIPPER

V233 6W4-GT DAMPER

6W4-GT DAMPER

V 224 6AL5 SYNC. DISCRIMINATOR

V225 6AG5 REACTANCE TUBE

--V230 IX2 H.V. RECTIFIER

IX2 H.V. RECTIFIER

6BG6-GT HOR. SWEEP AMP.

V228 6BG6-GT HOR. SWEEP AMP

V226 6AK6 HOR. OSCILLATOR

V227 6SN7-GT. HOR. SAW MAKER
a A.G.C. CLAMP

ION TRAP MAGNET

RESISTANCE READINGS OF COILS
(All readings in ohms)

All coil readings shown were taken with coils disconnected.

Symbol
L201
L202
L203
L204
L205
L207
L208
L216

Reading
1.8
7.2
7.5
2.5
3.6
.1
.02

1.8 39



1NPUTUNER

INPUT

MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION I

ALLEN B. DU MONT LABORATORIES, INC.

2115

TwiP

C504

I201 1.11

1ST SOUND 1 E

V 201
E AU.

L 4

NTRED 7 0- R3611
47

-110-201
100 K

2 205

202
120"

202
003

2 202

r

SEC. 2 REM 2 5 V

3 /

1116V

30V

6206
2.

-°;;111
I.

R2051
'RED

'4'.16 ji

4.7K s R..1000
DOT R 205

' ][ :C3 !5 201 P518 7.-
R 206
50-,

E

205

2 NO 513.150 I F

v 202
606

85 V

1 OV

00

Z 203

DOT j0;.

11;78

4,7K

A 150v 2150

C 205
10 HE,

OV

A vC.

1070°0

209
2 8E6

P 210
210 x

C 209 C210
.005 .05

41

L20/7( Pr'2,3.1.
11 2x11

PUT

1111'.0 R ti DOT

C226 C 901
005 09

A C

BL

TO C 259
v 212w/

L 216

C302

TO J 207
GONTECT

0 v

 V

272

)1

3V

5v

A 236

A 355
0 x

1ST 10E0 1.1

v 206
6 Au6

505V

00

A C

TO C 304
NEAR 0201

FI 223e r

r

2 206

2ND VIDEO I.E.
v 209
6Au6

0 500 V

L 206

00

0

SEC. 1

FRONT

S 201

3RD 909520 IF
LIMITER

V 203
Rol

©00

°
000O

185 r
2 204

R 2 1

1501,

0212
220

95

150 V

IS

g I1 II

III 1

-611II

d (
C 6212 6-

1500,E 005

1 '155,

WECET/T

5215111

XIS v

I

SI

3I

SOUND
CR 50R NA

V 204
9131.9

0

0000

WITG
INDICATOR

V205
SAL? GT

BLE

LLOw

3501

0410
irS.M.O

0
GSM

K2

RED

1 9 V

BLUE

eft.
a 1M

0.02150 I BLUE DOT

259
330

C 2278
004

2433101 1 0
00

C 2.3,0

0

032

ANT

.1201

SYNC
AMP

*6W/7246

IRS V

00 00
0 A

0 0
x2

A 359
270-,

0 0
401

SEC. I
REAR

201

117 V A.C. 40..A
(4 1204.C)

( REF.)

0
0

A GC
CLAMP

V 2278
1/2 6197 GT

C 320AO 215V
DO

Z 210

0 V
C245

R 274
10

273 C 246
10 .005

C12,2

1 201 I 202

0 R 556
12 MEG

C 243
.05

yyV tw I 0 v
A 355

10 MEG

3: 1

MEG

6110 0 2"70lK
55721

C 244
11 358 005

50

S:11%:2
2,,

GALS

OAO
611 0

611.

TO 320i A
SECT. I (FRET
CONTACT I

C 5061
)3
iOxF I

.T5
Be

v

C 247 271
.0052

0 CS
PART OF

VOL CONTROL
5202

INTERLOCK

P201

40

F 201
5 AMR

Eri 5 V
A G C ADJUSTMENT

5278 250
T 03

GREEN

SLY
EL

TWA

O.

GREEN YELLOW

BEEN
K2

cT

0 35

207

C 2290 _E.

68 K "9004

S 3300

 AI TUNER
SOCKET

J201

2150

3RD VIDEO I.F.

v 210
6Au6

ASV

0 0
o 40V

15

Ooe
00MS DO_

R 29,3

302
.005

338 Y

T09201 SEC
REAP CONTACT 5

24s

C 249 A 284
. 1 10 K

37 v

C 251 
.00

1

A 247

G 2318
.004

R 246

Z 204

G 291

215 N41. I

650V 54,

0

eft
SEC 2

REAR

3201

so A 5283C
1.21975 ^ MEG.

YELLOW

YELLOW

SW DT. TOGGLE SWITCH WITH
MAKE ON TELE. POSITIONS ONLY 3TO V

RED

/.5201
C

RED

RECTIFIER

V 221
SUM

YEA -

RED

2 204

R
503856r 310

AC

RECTIFIER

222
5,246

C 222C

-T 0

0

L 20115 202
45- 124 AMP60

6293 ".
30 0

-12 V

TO PIN 5
V 252

11.3 V

911E2 11

S ISO

TO 0 203
NEAR
v 201

c 299
40

TO
V 219
PIN 2 -RH

C 268 311
100 wvf rob

R 305
470 K

NAC .
218

EAU,

21.75 MG TRAP

C 251

 TN VIDEO I.F

V 2o
6865

11101/0Go
BYO

v

C 201

R. 3.5

.290.
01 /Pr

C 232
005

L 201
RED -WRITE

5241
220

30 V 704 205

SYNC AMP
v 219 

1/2 63117GT

0 I

7 V 55

O 04
ga.0 R 287

22 0
LS

C 250C

O WA 0

0 0
0521
.005

R 205
1.2

MEG.

®2159

0
0

0
0 0

290
17K L

352220

40 V

-1.9V

TOR 258
NEAR V214

303

NV,

C 265

0 307
2

52

-1.11 V

SYNC
DISCRIM.

V 224
GALS

G257

115 V

2 2U

rimiT -6591
< II II <I

11SD
C 21r r" II " 

2 I

-052 j
1,20y

R 309
33R

10 14

B

304

6 V _1,
1.6V

140 0

C 233
.004

9150 11

33811

338

C-14.

O
SI

30

292 8292
2OK 0 IT

tZ 9S
-T 0 1- .002 /,

TO C 68
NEAR 0224

7 5 v

310

95
95 24- 00

REACTANCE \\\.
TUBE

v 225
6901

22H

DT)
.01

R 312
470/s

IS

IV

0289

1. C211

0004.30
0 00

.005

02

260 N 314

2259
225

R311
NSA

Iti10 T

338 9



I MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION

N 214
100 1(

5201 PIN I
EC.! REAR

C 215

T
480
TTY,

C 216
02

R 17
1

MEG.

: eeeese04....

6i

OT
v 216
INN

209 C329

.42

1021

4\00 :is v

702

1

C 256
Oi

0293
10 R

COSS
.ot

V 226

370 v

P3040
J 206

SEC. 1
FRONT

5 201

530
4500

VA.E .
0212A

1/2 6ALS
C234

NO T.TTI

OLUME

Ill
5 MEG

222

ve

TONE
ROSS 4

218 A 3..

500 5

261
ION

2

24 V

10 v Tt___
VENT SAM

GENERATOR
2219 0

1/2 6597 GT

-00V

-I2 V

36

C 277 0274330_, 0
O

O
tifft0

R

730
5

OWS
V0 0

.03

533.2

521
2205

0320
6.60

1.201

252
33 TT*,

COIN
.02

-I.1V

N 222
5605

OT SOUND
AMP.

0206 
1/212.137

ST VIDEO :

Am,
v 213
011A6

295 0

1550

290 50uND
AMR

V 206
i/ 2 126117

C 221 R229
.02 390

4 33V
I(

224

O 223
2200

0.24'
22C,

10

7T 1229 0226.005.:

225.1 1,27.000.4724: TPT2

25c50
TO

L 204
CNN -0111.

 5 MC T1131

R 256

0254
560 0255

3.30

3380
CONTRAST

253
1500.

0257

A 350
I 20 TT

351
2206

NOR
SAT.

MAKER

0 227 A
I/2 I5N7 GT

122

.15

1550

C 259

-132

301
2.2 MI6

0 257
Y 70

66 V

1302 4

02 COON
1000
eve

NON. PEA.

RA 109 A
MAIN CHASSIS IS

ewe -120

VERT
SWEEP AMP

V 220
6597 GT

NOM
SW EP

AMP

v 229
6960 6

C 32u0
20 n

.7o

13,7 48,

.1116IrC505

-12V

C 2367I II

cg,

00/051
2 224

2 NOA VIDEO
kIR

V 214
64.05

_2_31 3
22C 6 R 228

5.60
AA^

260V 1500

327
662
4503

T 207
'LTA GREEN

S 31110

347

0330

291
6 II IT

TO 0 373
NEAR 3233

NOR
SWEEP

AM,
0229

6066 6

0332
60 .0.

le 69 235V U

W ISM ak 0
WC° 2 1L

M
0 0 C::' 0

V

331
$20.,

< 3
o

500 X ND

207
606 GT/G

0

P02

A 233
4 On-

OuTPuT 50E010
557 10E7 I

E3

R 235
450,,

202

116 v

USE OF SYMBOLS

Large encircled symbol indicates source of voltage.

Small unencircled symbol indicates point to which
voltage is applied.

C 236

330 0

02113 
ISO

R 374
1500,-

A 264
270 0

R 263
!NEG.

V 2.5
I9AP4 TA

C 2.4

S 338 V

500E

90163T NESS

A 265
00

266
220 It

334 V

01
OEELECT106 CCILS

960

06

700
343

700
R 344
470 5

IT 345
470

fr

0 267
500 0

R 769
560 0

TO 1,202
NEAR 2220

L

z -

E

DAMPER

V 232
691

GT

NOR IAN.
L 21,1

0

000

1114:11TCRE0 2.96I2C-l(
C 299 C 300

03 .1

3

TO
7 202
NER

2 222

4900

C 303
100

SI:EE 1)
232

73

T -1(-
C 2115

!SS., 5

2

1800V

41



MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION
ALLEN B. DU MONT LABORATORIES, INC.

156 27,7-

114 IPPf TRAP!
L 113 100 ppf

V 101
6J6

C 100
8 -50

L 103

_L

20 ppf
C 103

L104

R 101
82 4\-

j

C 105
470 pp f

=C I06
470

p f
R102
100 K

C104
470 ppf

L 101

T 101

C 102
15 ppf

C 109
100 ppf

R103
10 K

L108

L 102 13

L 105

C III
100 pj../P.I

CII0
POLY
.5-5
MPC

L 102 C

C 115
I prf

L 107

V102
6AK5

R 108
I MEG.

R 104
100 K

0

00 0 R 109
150 K

C 116

(-
C 107 .005
470 ppf

C 12 3
2470 ppf L III

47 K

5000
P/if

T 202
1Z

TO
205

PIN 2

TO
GND. AT

I L 215

L _ _ _ _ _ J

no

RED

YELLOW
A.G.C.

C 108
470 yyf

L 109

V 103
6AB4

L102 D

pb

pb LII0

C 118

T1.5- 7
ppf

R.F. ASSEMBLY
(FOUR CIRCUIT BOTTOM COUPLED INPUTUNER )

C 119

5 PP f
R III
12 K

0
0

0

R110 CII7
10K 2.005

V101 V102 V103

0 0 0 0 0 0

I. Issue I, June 3, 1950.

2. Unless otherwise specified,

all capacitors are ceramic.

NOTES

_C121 C122
470 470rrf rPf

200 V.

L 112

1 1 I IC125
11

L 106 1470 'VC 124
ypf -1-4 70

pkrr

RESISTANCE MEASUREMENTS - ALL READINGS TO GROUND
RA-I09A CHASSIS

TUBE 1 2 3 4 5 7

6.3 V
A.G.

8

V201 1.7M 0 .1 0 7.4K 10K 120
V202 1.7M 0 .1 0 7.4K 10K 150
V203 270K 0 .1 0 7.4K 28K 150
V204 0 100K .1 0 200K 0 100K
V205 3.3K .1 7.5K 1.5M 0 0 0 3.3K

V206 150K 130K 1.5K 0 0 200K 850K 0
V207 0 0 OK 8.5K 270K .1 .1 235
V208 1.5M 0 0 .05 10.5K 28K 39
V209 1.5M 0 0 .05 11K 75K 39
V2I0 .7 0 0 .05 9K 6.5K 120
V211 6.8K 220 0 .05 7.3K 0.3K 220
V212 .6 0 0 .05 1M 0 5.2K
V213 5.2K 0 0 .05 13.6K 70K 33-1.5K
V214 110K 33 .05 0 10.5K 36K 110K

V215 0 1.3M
V216 .5 0 0 .1 7.3K 6.4K 338
V217 5.2K 5.2K 0 .1 24K 0 1M
V218 1.2M 0 0 .1 24.2K 2.2K 0

V219 1.2M 8.4K 0 470K -IM 1.2M -5.5M 220 .05 0
1. Issue No. 19 through P-124. V220 2.2M 430K 1K -2.5K 2.2M 430K 1K -2.5K .05 0

2. Voltage, resistance, and waveform measure- V221 N.C. 7.5K N.C. 64 N.C. 64 N.C. 7.5K
ments. V222 N.C. 7.5K N.C. 64 N.C. 04 N.C. 7.6K
a. Instrument used -RCA Model 195-A Volto- V224 1M 500K 0 .06 33K 0 500K

hmyst (for voltage and resistance). V225 1.5M 22 0 .05 33K 27K 22
b. Voltage measurements taken to ground, no V226 220K 0 .05 0 15K 55K 20

signal input. V227 220K 660K 56 1.8M 1.8M 0 0 .05
c. Voltage measurements made with switch in .V228 N.C. 0 140 600K 500K N.C. .05 12.6K

TV position, lights on. ..V229 N.C. .05 140 12.5K 600K 500K 0 12.5K
d. All coil readings were taken with coils dis- tV230 INF. N.C. INF. N.C. N.C. N.C. N.C. INF.

connected. ttV231 INF. INF. INF. N.C. N.C. N.C. N.C. INF.
e. Video waveforms measured with contrast set V232 N.C. N.C. 450K N.C. 7.4K N.C. 450K 450K

for 30 volts p -p at grid of CRT. V293 N.C. N.C. 450K N.C. 7.4K N.C. 450K 460K
3. Switch sections viewed from front end of switch.

Rotor in extreme CCW (AM) position. Switch 10 11 12 V206 5V230 ttV231
positions: I. A.M. 2. Phono. 3. P.M. 4. TV, **V215 8K -240K 70K .1 Pin #9 .1 INF. N.C.
light on. 5. TV, light off. °V228 ..V229 tV230 ttV231

42
Cap 400K 400K 450K INF.

Selector switch in 'Television light on' position.
Instrument Used -RCA Model 195-A Voltohmyst (for voltage and resistance)
All readings in ohms K = thousand M = million

Two readings for a given point indicate en adjustable resistance is in the measured circuit.
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Emerson Radio
MODELS 662B AND 6638
CHASSIS MODEL 120127-B

120128-B

10 % 10% MAX. 10.4

22.25 25.75
MC.

CURVE A

-r
60%

25.75
MC.

M% MAX

22.25
MC

CURVE 8

FIGURE 1. I.F. RESPONSE CURVES

4.5 MC

CURVE C

Circuit modifications found in sets coded with a triangle:

Sets coded with Triangle 1, R-90, and C-68 omitted;
Triangle 2, use a 6CB6 in place of a 6AC7 (V-5 video amplifier).
These tubes are electrically the same, but require a different socket.
R-47 (10 ohms) is replaced with a jumper when a 6CB6 is used;

Triangle 3, use a 6AG5 in place of a 6AU6 for V-2, also the following
changes are made in the circuit: C-5 and R-8 are removed, jumper wire
between pin 2 and center pin shield has been removed, a 100 ohm, 2 w.
resistor is added between pins 2 and 3 of V-2 (6AG5).

REAR OF CHASSIS

T-6
4.5 MC. MAX.(TOP)r---1
4.5 MC. M1N.(BOT,) "

T-1

25.2 MC. MAX. (TOP)
21.25 MC. MIN. (BOTTOM)

C-11
T-5

4.5MC. MAX.

11* --24.5 MC. MAX.
Ei T-4

22.8 MC. MAX.
(TOP)

0
T -A

_J

TUNER

FIGURE 2 - LOCATION OF ALIGNMENT POINTS (TOP VIEW) 43



MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION I
Emerson Radio, Models 662B and 663B, Chassis 120127-B and 120128-B

T. V. TUNER
PT. NO. 470652

i.x8810

1

V-19 6A65 1ST S.F.1A.,OR 6905
1 OR 6086
1 V-20 6J6 o5c.61
I cony. 1

I 1.x.m5 '

I
RETURN

F L. ONO AOC 5+
0 ) 0 0

J

T 12

1ST VIDEO
V -I 6A06

5600
2

470

-

R 

SLUE

(.2. SLUE

RED

10

SW -1

.047
C-72

44

P-3
X-3

iSo
+130V

ISO
AAA .I

R - 1500
mmr

LOW -_-
VOLTAGE

RECTIFIER

V -IS
5040

+130V

R-55
2500

R-56
SIC

II? VAC
LINE

40-

END VIDEO
V-2 6AU6

SAC LINE

-130 V

+230 V

R-34
IN

=gut

350 VIDEO I.F.
V-5 6066

7-2 7-4

+130 V me6
R -I2
1A/4

+130V +130V

R-37
10k

R - 3I4

2.2
ME6

R-313
47K

2129F

2.2
MEG
R-40

110 tow.00 7

C 27 x C - 28

Syn. SEPARATE.
U-11

6AU6

R-6.1
1404

-130V

VIDEO Oft
V-4 6AL5

+ 130V

047

I(
C-29 1

SYNC.
AISP.

R - 41
loo

VERT. SIZE

R-62 4704
2 8E6

R-65
VERT. OSC.

V-12 12AL17
224 8200 8200

1-56 S9 -60 1
1 C-45

11 4-5 680K
2_57 _202 .005 .005 1

R 64.

22K
C 41 C I42 C 143

R-78 C-57
504 vOS

C 55 1 V -14 :

)/ , 6587-07 ,

C-54 ,"
HOLD 330K s

s
.05

824 C-56 7

NOR. OSC.
82 Mnr &CONTROL

TUK
82 FinF

R-71 IX.74 4-75
504

+230V

3

+110 R-76
10

02 ,."
.5

R =I C S8

R - 42
474.

IOK

R-43
3

1/2 V-10
12AU7

R-4,7
2200

VERT. HOLD

HOR1Z.
FRED.
7-9
40.

S
R-65too

4

ISO
MMF

I(( GREEN
DOT

YELLOW
DOT

ON L-7

- 84
ISO K

1000 880

HORIZ
R -83 PHASE
330 K.

C 422
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Emerson Radio, Models 662B and 663B, Chassis 120127-B and 120128-B

L -I
113
um

L-2
550
UN

R -4H
15E6

C - 44.

550
MMF

SOuNoi.7.
V-6 6AU6

43181
L3

5-351415

I(
R

C -I2
1500 MAP

VIDEO
AMP

V-5 6AC7

1500

R -481-

CONTRAST

- 47

0200

ft be

SOUND LIMITER
V-7 6AU6

7.5

T-6

47K R-54

+"0"&---VV2TC7K---
440UH BRIGHTNESS
L-5 .047

Tow

3.1
ME4

fie

V -I3
K6G7

L-6
GOO

US

C-44
. 01

R-70

C-31 .05
220

C -12

R -S1
'Boo

R-72 e
IA

-

RED

5.1
BOTTOM VIEW

Of SOCKET

+ 40
- o

C 45 /R-71 10

VERT. LIN.

to

HORIZ. OUTPUT
AMP.

HORIZ.
DRIVE
ES. SOO

NMI
C 1,4

V-15 6866-0

F I

V-17
I 03GT

RECTIFIER

10 PIMP

C 67

1500 PIMP

5WPIMP

CT B

C..71

'1-GREEN

IP T 10

R-90

35-
L-10
NOR.
LIN.

souNownR.
S AMPLIFIER

V-0 6113

I MEG

VOLUME
CONTROL

FOCUS
CONTROL

PICTURE TUBE
V-22 14BP4 OR I6R P4

+ 230 V

HORIZ.
L -9

VERT.
L-8

rn9

HORIZONTAL
DAMPER

.0,e NOR. SIZE
C-70
)1--J 0 0

-,,\i'Vv-
c R-91
.022 750

HIGH VOLTAGE
LEAD

SOUND OUTPUT
V-9 6 V6GT

.00S

czs
T 7

11
'RED

R-31
560

4o

-fl;*

'51.

L-14
FOCUS ',00
COIL

R-32

R-53
era

SP -1

45



MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION
Emerson Radio -- Voltage and Resistance Measurements, Models 662B & 663B

CONDITIONS FOR TAKING VOLTAGE AND RESISTANCE READINGS:

I. Antenna disconnected and antenna terminals shorted.
2. Line voltage 117 volts.

3. Ali controls in posit ion for normal picture.
4. All measurements taken with a vacuum tube voltmeter and ohmeter.
5. All readings listed in tables were taken between points shown and chassis.
6. Resistance readings are given in ohms unless otherwise noted.
7. N.C. denotes no connection.

VOLTAGE READINGS

SYMBOL T U B E P I N N 0
PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 FIN 9 PIN 10 PIN 11 PIN 12

V-1 -0.7 0 0 6. 3 A. C. 140 140 0

V-2 0 C 0 6. 3 A. C. 135 135 1. 2

V-3 0 2. 2 6.3 A. C. 0 135 135 0

V-4 0 -1. 1 C 6. 3 A. C. -0. 4 0 0. 7

V-5 0 0 1. 0 -1. 5 1. 0 150 6. 3 A. C,

V-6 -120 -135 -135 -135 0 0 -130
V-7 -130 -130 -130 -130 0 -95 -130

V-8 -9.2 -6.4 2. 2 6.3 A. C. 0 0 0 -0.7 73

V-9 N.C. -130 90 100 -110 50 -130 -110
V-10 31 -0.6 0 C 0 -12 -130 -130 6.3 A. C.
4-11 -7 0 0 6. 3 A. C. 120 23 0

V-12 -29 -135 -130 -135 -135 -34 -170 -130 -135
V-13 N.C. -135 200 200 -115 -100 -135 -95
V-14 -2CC 47 -135 -120 6C -133 -135 -135
v-15 N.C. -135 -125 -130 -150 -135 -135 110

V-16 D 0 N 0 - MEASO RE
4-17 DO NOT MEASURE
4-18 N.C. 235 N.C. 350 A. C. N.C. 350 A. C., N.C. 235

v-22 0 50 215 58 6.3 A. C

RESISTANCE READINGS

SYMBOL P I N NUMBER
PIN 1 PIN 2 I PIN 3 PIN 4 PIN 5 6 PIN 7 PIN 8 PIN 9 PIN 10 PIN 11 PIN 12m.1

V-1 1M 0 0 0 35K

_PIN
35K 62

V-2 0.2 0 0 0 35K 35K 140

V-3 1.5 200 0 0 35K 35K 0

V-4 1.0 100K 0 0 25K 0 4.5K

V-5 0 0 5 151 15 35K 0 35K

V-6 1M 5K AK uK 2 0 5K

V-7 45K 5K UK 14K 2 8K 5K

V-8 90K 90K 200K 0 0 0 0 9M 220K

V-9 N.C. UK 30K 30K 500K 300K 4K 4.5K

V-10 70K 15K 0 0 0 1K 2M 4K 0

V-11 2M 0 0 0 70K 10K 0

V-12 150K 60K 6K 4K 4K 1NI 1N1 6K AK

V-13 N.C. 4K 30K 30K 3M 6K 441( 6.5K

V-14 500K 100K 4K 1.5M 70K 400K uK UK

V-15 N.C. UK 14K 1M 1M 4K UK 40K

V-16 N.C. N.C. INF. N.C. 30K N.C. INF. INF.

V-17 I N F I N I T Y

V-18 N.C. 35K N.C. LiK N.C. 4K N.C. 35K

V-22 0 60K 45K 200K 0

46 N.C. denotes "No Connection"
INF. denotes "infinity
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EMERSON RADIO AND PHONOGRAPH CORPORATION

2 c, n P-3

POWER
TRANSFORMER

T-12

12AU7

6AU6

6AU606V6

El

MODEL 666-B
CHASSIS MODEL 120132-B (RADIO)

120135-B (TELEVISION)

ION TRAP

FOCUS
COIL I

I L-14 I

V-14
6W4
GT

ANTENNA
CONNECTION

V15
183-GT
8016

V17
6SN7

GT

12AU7

6AU6
V2

6AU6

V-16

68666

V-12
6SN7
GT

TO CENTER PICTURE VERTICALLY
OR HORIZONTALLY ON SCREEN.
ADJUST THIS LEVER EXTENDING
FROM BACK COVER

V-20
166 P4

( TELEVISION TUBE)

6AG5 or
68C5 of
6CB6

6AG5 or
6BC5 or
6CB6

HON HOD MOO HOD VENT VERT
LIN SIZE ()RIVE P905155 SIZE Ltr4

REAR CONTROLS

TUBE LOCATIONS DIAGRAM FOR CHASSIS 120135-B

0 T-3
L-2

L- I / (25.75 MC. P,
21.9 MC. is .°A-- i ti Rs AmP5

T-4
4. 5 mc (TOP(TOP) r---1f

8°D To -rF" )
0 ;25.741C (TOP)

(TOP l) BOTTOM)"..,./ C- a z

T-1 / CB
4.5 MC.27..mcc ((r o 1 T- 5

00 IX:: (TAKEOFF) r-145mC
TUNER L _ _Ir -A-ii-- -I

I
e I

1A-ISo
.N.

T -A
1

?OTC A-2 TO A-13
I 01 I DEPENDING OM POSITION

_., OF CHANNEL SELECTOR.
I "" Tour4Y
A-16

(A-2 ' CHANNEL 2).

SEE NOTE LOCATION OF ALIGNMENT POINTS (BOTTOM VIEW)

CHASSIS 120135-B



MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION I

Emerson Radio, Television Chassis 120135-B, used in Model 666-B

Circuit Modifications

Sets coded Triangle 5, have
the following modifications
to improve synch stability
in fringe areas:

1. R-37 changed from 10K
ohms to 47K ohms.
2. R-56 is removed.
3. C-55, R-55, and C-56
are removed.
4. A 2.2 megohm resistor in
parallel with a 110 mmfd.
condenser are added between
pin 7 of V-10 and R-54 (old
junction of C-55 and R-55).

5. A .05 mfd. 400 v. conden-
ser is added between pin 1
of V-10 and R-54 (10K ohms).
6. A 100K ohm i w. resistor
is added from pin 9 of V-10
to junction of R-54 and the
110 mmfd. condenser added.

Sets coded Triangle 6 have
the contrast control wired
differently.

Sets coded Triangle 7 use
a 6AL5 and 6AV6 instead of
a 6T8 for the discrimina-
tor and 1st audio ampl.

Sets coded Triangle 8 use
a 6S117 instead of a 12AU7
(V-18).

TV. RECEIVER CHARACTERISTICS

ITEM DESCRIPTION

Volt aye Rating 115V - 60 Cycles A .C.

Power Consumption 195 Watts
Frequency Range 54-88 mc; 174-216 cc

Intermediate Frequencies
AVuidd.))

-
2/51..575 rmr C.

Antenna Input Impedance 300 Ohms, balanced

Channel Selection TNel ye position rotary
Ch assi S
Model

12013..)-6
666-13

48

NIGH SIDE.
I OF TRANSF-

LOW SIDE
OF TRANSF4

T.v.TUn$ER
PART No 470651

V - 21 676 OSC
AND Lo.1v C-

I v-21 6A45) R F 1500
o.

,-'-;.1:.2.`5Poe ,1A -PI

,"2

Abc.
1L

-VAC -
I K

IT

TO RADIO
CHASSIS
120132 8

P-4

P-5

-

1500
Mt,

cT
M

T-12

R-

C -45
OS

1ST VIDEO
I F. AMP

v-1
C7RUko

220
NN-
R-105

LOW VOLTAGE
RECTIFIER

V-19 5040

48 -155

2ND VIDEO
I F. AMP.

V-2
(DRUG, c

2 1-1- '2'74

125

C17

`1°4p_- AO
+ o 0
C 49 C St

.==
L.13
100,

PILOT

,

NOTE:
1. CAPACITORS RE IN Alf AND RESISTORS

ARE IN CHM UNLESS INDICATED OTHERWISE.

Z. VOLTAGES MEASURED AT II? V AC LINE
AND 3 VOLTS AGC .LAS.

SCHEMATIC DIAGRAM (CHASSIS 120135-B)

C - 7
1500
NHF

1500
MMF

8-51
IMEG

R-44

K

R -50

L -14
FOCUS
COIL

3RD VIDEO

V-3
6ALI6

- 155V

-

220

[-a
070,1741

IK

2

LINE

55

C-56

3.3 <,
MEG

R1

(-1.j

R86 F
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Emerson Radio, Television Chassis 120135-B, used in Model 666-B

R.mCi

2E0
+Fs

K
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MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION

EMERSON RADIO AND PHONOGRAPH CORPORATION
CHASSIS MODEL 120129-B MODELS 669B AND 675B 8886, 8896 AND 890B

(Chassis 120129-D used in MODELS - 692B, 693B, 694B is similar.)

Information for I.F. and Sound Alignment is given below and on page 54.
Using suitable equipment, follow instructions in Table 1, on page 54,
for I.F. alignment, and in Table 2, below, for Sound alignment. Align-
ment points shown in figure below. Set receiver to Channel 3, connect
3 volt bias battery from junction of R31 and C37 (negative terminal)
to ground (positive terminal), follow instructions. Figures 1 and 2 are

on page 52, over.

TABLE I I SOUND AL !GWENT

STEP
SIGNAL GENERATOR INPUT

MEASURING INSTRUMENT ADJUST PROCEDURE
CONNECTION FREQUENCY

1 Marker generator
through .001 mfd.
to pin 5 of V5. Low

side to chassis.

Marker -4.5 MC.

(400 cycle
mod.)

Connect v.t.v.m.
through R.F. det.
probe to junction
of C-42, R-48. Low

side to B -(155V.)

L2 Adjust for minimum output, with
contrast control set at maximum.

2
. Marker -4.5 MC.

(400 cycle
mod.)

Connect v.t.v.m.
to junction of
T-4 and R-18. Low
side to B -(165V.)

C22 Peak for maximum response. Adjust
generator input to produce one
volt at grid of V7.

3
. Marker -4.5 MC.

(400 cycle
Mod.)

. 74

(Top

and

bottom)

k

4 Connect sweep
generator in
parallel with
marker gen.

Sweep -4.5 MC.
(450 KC. sweep)

Marker -4.5 MC.

Replace v.t.v.m.
with scope connected
through 10K resistor
to junction of R24

and C29. Low side
to chassis.

75

(Secon-
dory)

Position 4.5 MC. marker at center
of S -curve, by adjusting secon-
dary. Trans. 0708031 (Sickles):
secondary is at bottom of chassis:
trans. #7080318 (Automatic);
secondary is at top of chassis.
Curve F

5
. . 15

(Primary)

Peak primary for maximum ampli-
tude and linearity. Repeat step 4.

._ Curve I.

T.., c27.25 MC.(BOTTOM)
''' 24.1 MC. TOP)

L-2
4.5 MC.TRAP 0

0 0 L -I

-3

25.0 MC.(TOP)

IT-4
4.5 MC. (TOP AND

0 21.9 MC.,25.75MC. MC.(BOTTOM)
BOTTOM) (TOP AND BOTTOM) 0T

< e )

121.2"5-I{2,522.2 MC.( TOP)

,
I

.\/ 9 A-14
T--5 0

..

1

-\
4.5 MC. DISCRIMINATOR 4.51AC, TAKE -OFF 16

T -A (1.-A1 I

(UNDERNEATH)

TUNER'1
1

L®
e-*---

15

A - 16

DO NOT TOUCH 51LOCATION OF ALIGNMENT POINTS (TOP VIEW)



MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION
Emerson Radio, Chassis 120129-B Television Schematic Diagram

Circuit shown is code
Triangle 1; Triangle 2
sets have the following
modifications:
R-37 changed to 47K, 1.110wcIDE

R-55, R-56, C-55, C-56
I OF TRANS

have been removed,
OF"

SIOELOA 2.2 meg. resistor in OF

parallel with 110 mmfd.
I T v rut+ e

added between pin 7 of i

PART mo 470 651

V-10 and R-54,
V-21 4.76 05c.

Am, cow
I V-22 GAGS

A .05 mfd. 400 v. cond. 1.1:;-:Itecic.t;Amei

added from pin 1 of V-10;  3V B. AGC

to R-54, also a 100K re -L _
I Ksistor added from pin 9

to junction of R-54, 2.2 5

meg. resistor, and 110

1ST VIDEO
I.F. AMP

V- I
6AUR,

T -I

C-2 C - 5

500 1500
NKIF = 1HTT.

R-4
IK

mmfd. condenser. CT

In Triangle 3 sets, R-50
and R-46 are removed,
R-20 changed to 39K, 2 w.,
and has one end connected
to chassis instead of to
R -108-C-36, a 2K, 4 w.
connected in parallel with
R-52, R-49 changed to 9K,
4 w., R-53 to 1.7K, 4 w.

Sets coded Triangle 4, use
6AL5 and 6AV6 instead of
6T8 (V-8).

Sets coded Triangle 5, use
a 6SN7 instead of a 12AU7,
(V18).

20K

TO
SCOPE

12134

T-12

TO TEST POINTS .05
ON CHASSIS.

(KEEP LEADS ffie
VERY SHORT) 1-

P

FIGURE 1 - SCOPE DETECTOR

x

4.5 MC.

GREEt'
6.3V

RD/

220

R -I05

2nD V,DEO
F AMP
V-2

(..AL16,

115 IK

R- io4 R-

 155

R 9

3EDvIDEO
F AMP

ce

170
MHF

B 12
C.-19

CC 1.

= , IK

R I II R 12

n°

C-12

770 MelF

2700

R 13

55 V

LOW vOLTAE,e
RECTIFIER - 1657

+ BO

C 48

1500
MMF

0123

25

C57

R-31

I MEG

R-50 R-52

BR III

65

F 2,0 V

AGC D

1/2 V-5 6

AGC LIN

210 V

+ 40
+ 40- - 41K

C 53 -
C 54 R 49

YELLOW

RED

V-19 S1J40

4

YELLOW

YLLLOW

A

V
BLUE

BLUE T v.
1500
MAW

- 40

C  49

230

- 40 _ 40

+ +Th
C 50 C SI

®
TO

SOCKET
K-4

ROM(

100K

R.41

C 45
05

V-23
PILOT -

Z LIGHT

110J
L-13

.1 210

IK
R-6

R 53

541

0/2V -K,

106

ST

57

A..' .-
C-54.

- 40,

220

165 V

3.3
NEC.

R 56

Io

R-

22
SYNC

12ALI7

0 v

2300

NOTE:
I. CAPACITORS ARE IN ME AND RESISTORS

ARE IN OHM UNLESS INDICATED OTHERWISE

2 VOLTAGES MEASURED AT HT V AC LINE
AND 3 VOLTS AGC BIAS, ALL REFERRED
TO THE CHASSIS.

52 FIGURE 2 - CURVE F DIAGRAM (CHASSIS 120129-B)

A
150K

52- . 82
rIP.,mmE

C 744

U 85
150K,'

Y Z

1

390C

-1657

310K

0I68Riel
F. 210 v
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Emerson Radio, Chassis 120129B, used in Models 669B, 675B, 688B, 689B, 690B

:iv,

15
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'kV -5 4,5 MC
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C 17

7 - 3

1500
MMF

C 115
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21

SOUND
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V-6

6 AU6

Z71.2 7

C 4
MMF

1500
C 20 MMF

C-40

L-3 20UN

5
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C-44

7

.005

16 CT6 IMEG
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52
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4lS
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MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC

MODELS 12T3, 12T4, 12C107, 12C108, AND 12C109
(B -VERSION)

TELEVISION RECEIVERS

The earlier production runs of the models listed above (not the
B -version) are identical to these later models (B -version) except for
the front-end circuit. The early version front-end section schematic
is shown below to permit comparison to the main schematic diagram which
covers the B -version of Models 12T3, 12T4, 120107, 12C108, and 12C109.
Should you be called upon to service Model 12T7, you will find it almost
identical in circuit to the 3 -version models covered on these pages.
The 12 -inch Models 12T1, 120101, 12C102, and 120105, as well as the 10 -
inch Models 10T1, 10T4, 10T5, 10T6, 100101, and 100102, have circuits
that correspond closely to the earlier version of the sets described.
Model 12K1 is also similar to these "earlier" Models 12T3, etc., but
this set incorporates a radio tuner and phonograph, and therefore has
a different audio circuit and uses a type 25L6 tube as a separate focus
control. Some of these earlier models also may differ in a small degree
in their filament circuits.
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Schematic of the front-end circuit used
in early -version models described above.
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Block Diagram, Models 12T3, 1274, I 2C 107, 1 2C 100 8 12C109

SPEAKER

The video i-f is stagger tuned to pass the video i-f of 45.75 mc
and the sound i-f of 41.25 mc. As this receiver uses intercarrier
sound i-f, the video signal is detected at Y1 as well as a 4.5 mc
FM television sound signal which is the beat frequency between
the 45.75 mc video i-f and the 41.25 mc sound i-f.

Horizontal and vertical sync signals are tapped off on the plate
load of V7B and fed into the sync amplifier and clipper, V10. The
vertical sweep generator and output is a 12SN7 connected as a
multivibrator. The horizontal sync circuit contains a 6AL5 (V11)
tube which is the automatic frequency control discriminator.
V12A is a reactance tube which is one section of a 12SN7 tube.
Tube V12B operates as a sine -wave oscillator and saw -tooth
generator. V13 is a 19BG6 tube and serves as the horizontal
sweep output tube. V15 (25W4GT) is a damper tube in the
horizontal sweep output circuit. V14 (1B3GT/8016) is a rectifier
tube to supply high voltage d -c from the kick voltage during the
retrace period of the horizontal sweep developed at the horizontal
output transformer, T351.

The 4.5 mc FM sound signal is taken from the diode load of Y1
and is fed into tube V16 (6AU6) which is a sound i-f amplifier.

Tube V16 is coupled by a transformer T401 to the tube V17
(6AU6) which is a limiter amplifier. Tube V17 is coupled to
tube V18 (6AL5) ratio detector by the ratio detector trans-
former T402. The television audio is then amplified by V19 tube
(6SQ7) and coupled to the audio output tube V20, (25L6GT)
which delivers its power to the loudspeaker coupled by the out-
put transformer. 55
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MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION

General Electric Models 12T3, 12T4, 12C107, etc. (Continued)

VIDEO I -F

I. Connect a bias battery from junction of C261, R263 and
the contrast control to B -. Connect positive of battery to B - .
Adjust contrast control to give a -4 volts bias at the grid pin
1 of V4 measured with a VTVM. Disconnect VTVM leads during
alignment.

2. The sweep generator should be properly terminated in its
characteristic impedance. Couple the signal to the point of input
through a .01 mf. capacitor.

3. Before attempting to align the receiver, obtain an i-f curve
on the scope. If suitable amplification of the scope is applied,
the trap L265* will cause a dip in the i-f curve. Turn the slug of
the trap, L265, in such a way that the dip will move towards
the low frequency end of the curve and leave the slug at a
resonance point of approximately 40 mc.

The traps L227 and L253 must be detuned before aligning
the amplifier by turning the cores all the way out of the coil.
Retune these traps to 47.25 mc (as in step 6) for minimum
amplitude. This adjustment is greatly enhanced by increasing
the scope gain.

4. Set the Channel switch to Channel #12 or #13. Check for
oscillator influence by turning the tuning control. If the shape

ALIGNMENT

of the response curve changes, switch to another channel where
oscillator influence is not noted.

5. In most cases it is only necessary to perform an over-all
alignment of the video i-f, as in Step 7 of the Video Alignment
Chart, to obtain i-f response curve of Figure 21-E.

When aligning the i-f coils, L251 will adjust the audio or low
frequency side of the i-f response curve, while L252 will adjust the
video or high frequency side of the i-f response curve. L226 and
L254 should be adjusted simultaneously to reduce the saddleback
at the peak of the curve and to give maximum gain and retain
45.75 mc and 42.50 mc markers at the 50% mark.

6. 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.

7. The 45.75 mc marker should fall at the 50% point to give
proper sideband response.

8. The slug of the sound trap L265 is adjusted for minimum
amplitude of the 41.25 mc marker.

9. After adjustment of the three sound traps, readjust the i-f
curve to obtain the proper curve and marker as illustrated.

10. Adjust the signal input to give a video response curve of
Yi volt, as shown in Figure 21.

VIDEO I -F ALIGNMENT CHART

Step

1

Marker
Generator
Frequency

Sweep
Generator
Frequency

Signal Input
Points

Between

Connect
Oscilloscope

Between
Adjust

See
Note
No.

40.00 MC

40 to
50 MC

Junction L230 and L216 on sec-
ond r -f switch wafer thru .01 mf.
and B - on head -end shield.

Junction

C268 thru
10K ohms

and B- on
V7 socket.

Detune L227 and L253 by turning
cores out of coil, and tune L265* to
approximately 40 mc.

3

2 44.50 MC V6 grid (pin 1) thru .01 mf. cap.
and B- on head -end shield.
Pins 5-6 shorted on V5.

Core of L254 for curve of Fig. 21-A.

1, 2, 5,
6, 10

3 45.75 MC V5 grid (pin 1) thru .01 mf. cap.
and B - on head -end shield.
Short L251. Remove short on V5.

Core of L252 for curve of Fig. 21-B.

4 42.50 MC
45.75 MC

V4 grid (pin 1) thru .01 mf. cap.
and B- on head -end shield.
Short L226. Remove short on
L251.

Core of L251 for curve of Fig. 21-C_

5 44.2 MC

Junction L230 and L216 on sec-
ond r -f switch wafer thru 0.1 mf.
cap. and B - on head -end shield.

Core of L226 for curve of Fig. 21-D.

6 47.25 MC,
41.25 MC

Cores of L227 and C253 for min. out-
put at 47.25 MC (Fig. 21-E). Core of
L265* for min. output at 41.25 MC.
Increase scope gain (Fig. 21-F).

1, 2, 4,
5, 8, 10

7 41.25 MC,
42.50 MC,
45.00 MC,
45.75 MC,
47.25 MC

Cores of L251, L252, L254 and L226
for curve of Fig. 21-E, or Fig. 21-F
if L265 is incorporated.

1, 2, 4,
5, 6, 7,

9, 10

*A number of receivers do not contain this trap.
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Fig. 21. Video I -F Curves
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General Electric Models 12T3, 12T4, 12C107, etc. (Continued)
AUDIO I -F ALIGNMENT

1. Audio i-f alignment is performed by putting in a 4.5 mc
500 kc sweep and viewing the response curve as noted in the

audio i-f chart. The primary and secondary of T402 should be
aligned to give equal amplitude of the positive and negative
peaks of the response curve with as straight a trace as possible
connecting the peaks. The 4.5 mc marker zero beat point should
be placed at the cross -over point of the base line and the curve.

2. As a final check, step 12, the secondary of T402 adjustment,
should be checked on a television signal if possible. Try several
operating television stations and if buzz in the audio is heard,
the secondary of T402 should be readjusted as follows.

Tune in the station and adjust the contrast control for a weak
sound ouput. Readjust the secondary of T402 until the buzz
is a minimum or disappears and the best quality audio is ob-
tained.

3. Keep the input of the sweep generator low enough so that
limiting does not take place, otherwise the response curve will
broaden out, permitting slight misadjustment. Check by increas-
ing the output of the sweep generator; the response curve should
increase in amplitude.

4. T401 is adjusted for maximum amplitude and symmetry
of the response curve about 4.5 mc marker as shown in Fig. 23-A.

5. The secondary of T402 is adjusted for the curve of Figure
23-B. This adjustment should give as straight a slope as possible
between the positive and negative peaks of the curve with the
center of the 4.5 mc marker falling midway between the peaks.

6. The primary of T402 is adjusted for maximum of the positive
and negative peaks with as straight a trace as possible between
the peaks. If necessary, readjust the secondary of T402 so that
the marker falls midway between the peaks.

7. An alternate method to the visual alignment is the sound
output method using an operating television station, preferably
when transmitting tone modulation during the test pattern.

(a) Tune the receiver for optimum detail.
(b) Keep the input below limiting level by reducing the con-

trast control or by using a resistor pad in the antenna
circuit.

(c) Adjust primary and secondary of T401 for maximum
sound output. Adjust primary of T402 for maximum audio
output.

(d) Adjust the secondary of T402 for best quality audio (low
distortion, least noise) and for minimum buzz in the out.
put.

SECONDARY
TOP

PRIMARY
BOTTOM

AUDIO I -F ALIGNMENT CHART

[T401)
'ST AUDIO
IF TRANS

V7
12AT

L260

L254

SHIELD

CHANNEL.II TRAP

O i "5
20C2 `C219:

(TOP)L253
1.

C-206 (BOTTOM)

L251 (TOP)

L64( EI0 4)

S)14- L226 (TOP)

L227
(BOTTOM)

X452

Fig. 22. Tube and Trimmer Location

X 451

Step
Marker

Generator
Frequency

Sweep
Generator
Frequency

Signal Input
Points

Between

Connect
Oscilloscope

Between
Adjust

See
Note
No.

8

4.5 MC

4.5 MC
500 KC

keep signal
below limiting

level of
receiver.

Pin 1 of V16 through
.01 mfd. cap. and B -.

Junction of R404 and
C404 8s sec. of T401
through 10K and B -.

Primary and secondary of T401 for
max. amplitude and symmetry of
curve. See Figure 23-A.

1, 3

9

Pin 1 of V17 through
0.1 mfd. cap. and B -

'

Junction of R408, C411
1

and B -
and R41. through 10K

Secondary of T402 to place zero beat
of 4.5 mc marker and sweep at the
cross -over of the curve and base line.

10 Primary of T402 for equal amplitude
of the positive and negative peaks
with a straight line connecting these
peaks. See Figure 23-B.

1, 3, 4, 5

11 Secondary of T402 to place zero beat
of 4.5 mc marker at cross -over and
sweep point of curve and the base
line. See Figure 23-B.

12 Recheck a ignment of step 11 on operating station as in note 2.

Fig. 23. Audio I -F Curve
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GENERAL ELECTRIC
MODELS 16T3, 16T4, 16C113

AND 16C116

You will find that Models 16T1, 16T2, 16C110, 16C111, and 16C115,
are almost identical to the models listed above and described in these
pages. However, these earlier sets used an electro-magnetic focus
coil and associated circuits. Models 14T2, 14T3, 14C102, and 14C103
are also almost identical to the models described on these pages, but

use a 14 -inch picture tube. Models 16K1 and 16K2 are similar to Models
16T3, etc., described on these pages, but since these sets have a radio
tuner, there are the following main differences: 1) for TV audio output
stage that section of the radio chassis is used, 2) there is a separate
25L6 tube used as the focus control. For alignment help refer to the
previous few pages where such material on other General Electric sets

is presented. This material is not intended for other sets, but can

be employed as a guide. Models 17C101 and 17C102 resemble 16T3 described.

TROUBLE SHOOTING

This trouble shooting chart is divided into sections for quick trouble shooting. In most cases a trouble may be localized by noting

the condition of the picture or test pattern and the presence or absence of sound.
In general, the tubes in the defective circuit should be checked first since they are fairly easy to check. When substituting tubes

in the RF or video IF circuits, the original tube should be replaced in the socket if it is found not to be defective. When a tube is re-

placed in the video IF or RF circuits, alignment should be checked.

Defects of the R -F and I -F Circuits
A. NO PICTURE, NO SOUND, RASTER NORMAL

I. Check the R -F head end circuits of VI and V2.
2. Check to see that local oscillator, V3B, is operating prop-

erly.
3. Check Video I -F amplifier circuits of V4, V5 and V6.
4. Check crystal detector, Yl.
5. Check channel switch.

B. SNOW IN PICTURE.

1. Open input circuit in C278, C279 or L201.
2. Defective antenna installation or transmission line.
3. Antenna orientation.

C. LACK OF PICTURE DETAIL (FOCUS SATISFACTORY).

1. Misalignment of Video I -F.
2. Misalignment of R -F amplifier.
3. Mismatch of input impedances at antenna input terminals

of receiver.
4. Overloading of r -f stages.

D. MOTORBOAT OR FLUTTER IN PICTURE AND AUDIO.

1. Open by-pass, C251.
2. Open filament by-passes C222, and C458.
3. Misalignment of video I -F and R -F amplifiers.

E. WIGGLES IN PICTURE BACKGROUND, TRAIUNG WHITES ON PICTURE,
SOUND NORMAL

1. Misalignment of R -F and I -F amplifier.
2. Improper tuning of receiver.

F. SOUND BARS IN PICTURE (BLACK HORIZONTAL BARS).

1. Microphonic tubes, V3, V4, V7 or picture tube V8.
2. Misalignment of adjacent channel sound traps, L253, L227.

Defects of the Video Amplifier
A. NO PICTURE, SOUND SATISFACTORY, RASTER SATISFACTORY.

1. Open chokes L263, L261, L264.
2. Shorted capacitor C270, C272, C273.
3. Open capacitor, C268.
4. Open resistors R269, R272.
5. Short from pin 2 to pin 11 of V8 picture tube.

B. POOR LOW FREQUENCY RESPONSE (TRAILING WHITES AFTER. BLACK).

1. Low value of resistors R269, R272, R265.
2. Low capacity or open capacitor C272.
3. Low capacity of C268, C275.

C. LACK OF PICTURE DETAIL, FOCUS SATISFACTORY (SMEARING OF VER-
TICAL WEDGES OF TEST PATTERN).

1. Shorted chokes L259, L261, L262.
2. Open chokes L259, L262.
3. High resistance of R272, R269, R265.

D. BRIGHT PICTURE WITH BLACK LINES.

A shorted capacitor C275 will give a very bright picture with
black lines across the picture. The picture control will have no
effect.

E. PICTURE DISTORTED AT HIGH SETTINGS OF PICTURE CONTROL

Check for high resistance of R273.

Defects of the Sync Section
A. NO VERTICAL SYNC, HORIZONTAL SYNC SATISFACTORY.

1. Check waveform of sinc input, V9 pin 5.
2. Check C303, R301, R302, C301 for leakage or shorted.
3. Check components C306, R304, R305.
4. Check for leakage of C305.

B. WEAK VERTICAL SYNC, HORIZONTAL SYNC AND PICTURE NORMAL

1. Leakage or low value of capacitor of C303.
2. Leakage of C301, C302 or incorrect values.
3. Check frequency determining components C306, R304,

R305 for value or defective.

C. WEAK OR NO VERTICAL AND HORIZONTAL SYNC, PICTURE INFORMA-
TION PRESENT AND SOUND NORMAL

1. Check waveform at pin 4 of Vii for proper waveform from
video amplifier.

2. Improper B+ voltage on VI 1.
3. Incorrect value of R354.
4. Open or low capacity of C351.
5. Defective coupling capacitor C353, C354.

D. WEAK OR NO HORIZONTAL SYNC, VERTICAL SYNC SATISFACTORY.

1. Check waveform at pin 2 of V12.
2. Check sweep frequency determining components L351,

C366, C364, R365, R364.
3. Check for leakage in V12 components, C356, C357, C360,

C358.
4. Check for proper value of resistors R356, R357, R358, R361.
5. Check C359, R359 and R360 in the feedback circuit.
6. Check coupling between V13A and V13B (C363, C365, R366).

Defects of the Vertical Sweep

A. KEYSTONING (PICTURE NARROWS AT TOP OR BOTTOM).

1. Defective vertical deflection coil, D301.
2. Check R314, R315.

B. NO VERTICAL DEFLECTION (SINGLE WHITE HORIZONTAL LINE ON
SCREEN).

1. Open deflection coil, D301.
2. Defective sweep output transformer, T301.
3. Multivibrator V9 and V10 defective, no B+ to VIO, open

R312 or shorted C310.

(Continued on page 62) 59
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General Electric Models 16T3, 16T4, 160113, and 16C116.

PRODUCTION CHANGES

I. TO CORRECT BENDING AT TOP OF PICTURE.

In early production receivers R273, R274 and the sync voltage
take -off capacitor C351 was connected as shown in Figure 28.

In late production R274 was deleted. R273 was changed to
220 ohms and is reconnected in series with R272. C351, the sync
coupling capacitor, is now connected at the junction of R272 and
R273 as shown in the schematic diagram.

2. EUMINATION OF VERTICAL UNES AT LEFT SIDE OF PICTURE (ADDI-
TION OF C371).

Capacitor C371, .05 mfd., 600 volts, was added to later produc-
tion receivers, to by-pass transient voltages developed by the
horizontal sweep circuit at the B+ supply. These voltages would
produce the effect of vertical, light and dark bars in the left
part of the picture.

The capacitor, C371, is connected from the B+ terminal of
the terminal strip adjacent to the damper tube, V16, on the
chassis side apron and to the B - bus connection of C374.

V 7B
2 rioVIDEO
'/2124T7

0275
(--6. TO L264

TO REO IMF
PIN I
OF V7A GREEN

C270 L262 7

TO C.:"

Fig. 2t. C351, R273, R274 C thins...
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General Electric Models 16T3, 16T4, 16C113, and 16C116, continued.

C. INSUFFICIENT HEIGHT.

1. Open C310.
2. High resistance of R307.
3. Excessive leakage of C308.
4. Defective T301.
5. Incorrect voltage values on V10.
6. Low capacity of C309 (this also results in poor vertical

linearity).

D. POOR VERTICAL LINEARITY, SIZE NORMAL

1. Leaky or improper value of C309.
2. Check B+ to VIO (leaky capacitor C310).
3. Check C303 for leakage.

E. POOR VERTICAL LINEARITY, INSUFFICIENT HEIGHT.

1. Defective output tube, V10.
2. Inadequate drive voltage from V9. Check waveform at pin

5 of V9.
3. Low plate voltage to V9 or V10.
4. Open or low capacity of C309.

F. EXCESSIVE VERTICAL SIZE, SYNC SATISFACTORY.

1. Low value of R307 or defective size control R308.
2. Open or low capacity of C308.
3. Low picture tube anode voltage.
4. Open R309.

G. NO VERTICAL SYNC, VERTICAL HOLD HAS NO EFFECT, INSUFRCENT
HEIGHT.

1. Shorted capacitor C306.
2. Shorted R305.

H. POOR VERTICAL LINEARITY, FOLD -OVER AT BOTTOM OF PICTURE,
TOO MUCH HEIGHT.

1. Shorted or high leakage of C303.
2. Low capacity of C308.

I. CURTAIN RAISING EFFECT (PICTURE IOUS UP FROM BOTTOM AS VER-
TICAL HOLD IS ADVANCED).

1. Leaky capacitor, C304.
2. Low resistance of R303.

DEFECTS OF THE HORIZONTAL SWEEP

A. Inodeqvat Swoop Width.
I. Low B+ boost to plate of V14 or low B-1- to screen of V14.
2. Shorted turns of width control, L353.
3. Shorted turns or arc -over in T351.
4. Parasitic oscillations in V14 (open filament by-pass C462,

or defective V14).

B. Too Groat Swoop Width.

1. Open width control, L353.
2. Low value of picture tube anode voltage.
3. Check voltages of V14.
4. High value of C382.

C. Poor Horizontal Linsparity.

1. Check for short, or shorted turns of L352.
2. Leaky capacitor C370 in grid of V14.
3. Check screen by-pass capacitor C380.
4. Defective transformer T351.

D. Sim& Whit* Vertical Lino on Sc,..,,.
1. Open deflection coil, D351.

E. Black Body Vertical Line or Lines (Barkhayson Osalation).
1. Check sweep output tube, V14.
2. Check for open C382.

F. Keynoting (Picture Narrows of Top or Bottom).
1. Check for shorted capacitor, C378.
2. Shorted turns of Horizontal Deflection coil D351.

G. No Horizontal Sync, Brigid Vortical Bar or Bars in Pichno.
1. Shorted, open or leaky C365.
2. Shorted R366.
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the hallicrafters Co.
The circuit cn the next two pages is exact for Models 810A and 815.
Models 822, E70, 871, and 880 are practically identical. All of
these models are for television reception only. Models 811, 818,
820, and 821 incorporate a three -tube A.M. radio tuner with a switch
system for using audio stages of the television set. The television
section of these sets are almost identical to the ones described.
Models 860, 861, 890, 890S, and 894 also have an A.M. radio tuner
and phonograph, and are similar to the sets described here.

DAMPER HORIZ AMP

(6AV5-GT)

H V RECT

VERT AMP

6S4

NCR. OSC.

SYNC CLIPPER a
VERT 03C.

12AU7
( I2AT7)
( 6SN7)

(6X5 GT) ST AUDIO AMP

6AX5
GT

L V RECT

6AQ5
AUDIO OUTPUT 12AUT

(12ATT)
(69N7)

6AV6
(6S07

SYNC AMP
a SYNC SEP

TIO6

Top view alignment locations

IF ALIGN.
TEST TERM.

OSCILOSCOPE

TERMINAL

e

Tlio

L.V RECT

06
L°P-...1103 L104
6GB6 6AL50,, LIO

6AU6

6CB6

Tio2

6CB6

073

OSC/
MIXER

6AL5

Q gill'

6CB6
RF AMP

6J6

3RD IF AMP

24.5 MC

VIDEO DET

VIDEO AMP

4.5MC LIMITER GRID ADJ.

4.5 MC TRAP ADJ.

21.75 MC
AUDIO IF AMP

2ND IF AMP

4.5 MC
25.6MC
1ST IF AMP

FM DET

24.75 MC

C-7, ANT. ADJ.
CHANNELS 2-6
L-18,ANT. ADJ.
CHANNELS 7-13
C-9,RF PRI. ADJ.
CHANNELS 2-6
L -II ,RF PRI. ADJ.
CHANNELS 7-13
C-10,BAND WIDTH ADJ.
CHANNELS 7-13
C-13, BAND WIDTH ADJ.
CHANNELS 2-6
L-13,0SC. ADJ.
CHANNEL 13

L -I2 ,RF SEC. ADJ.
CHANNELS 7-13
C-22,RF SEC. ADJ.
CHANNELS 2-6
G-19,0SC. CAP ADJ.
CHANNEL 13 63
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the hallicrafters Co.
MANUFACTURES', OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 24, U.S.A.

Models 810A, 815, 822, 870, 871, and 380.

TO MAIN CHASSIS

J

24.75 MC

T101

Z

0
re

.102
00

Is000

50101

7PL ioz

.NTE*1.006
CONNECTOR

P1.101

105.1252. 60 , AC
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1:D '* Nro I

NOTE - CAPACITOR VALUES ARE IN MMF.
UNLESS OTHERWISE SPECIFIED.
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RATING UNLESS OTHERWISE SPECIFIED.

Tv- PHONO SWITCH SHOWN IN TV POSITION

* SOME SETS MAY USE 625 RECTIFIER TUBE.

FILTER
LIC

!tau 2

I2Vo

FOR IF ALIGNMENT CONNECT THE HIGH SIDE OF THE SIGNAL GENERATOR TO THE OSC./MIXEP
TUBE (V2) BY REMOVING ITS SHIELD AND SLIPPING A TIGHT FITTING TUBE SHIELD OVER TM
BULB OF THE TUBE AND CONNECTING THE GENERATOR TO IT. USE ENOUGH SIGNAL GENERA)
OUTPUT TO MAINTAIN APPROXIMATELY 2 VOLTS AT THE VOLTMETER, WHICH IS CONNECTED
ACROSS R -I16. THE 21.75MC. SOUND TRAP ADJ. (BOTTOM SLUG OF 7-103) IS ADJUSTED FOR
MINIMUM VOLTAGE AS OBSERVED ON THE VOLTMETER. ALL OTHER IF ADJ. ARE ADJUSTED FC
MAXIMUM VOLTAGE.
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the hallicrafters Co.
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The Hallicrafters Co. Models 810A, 815, 822, 871, and 880.

Chassis in which minor changes or substitutions were made during production may be identified as follows:

CHASSIS STAMP CHANGE OR SUBSTITUTIONS

66

RI50

1.
2.
3.
4.
5.

A.
1

2

3

4

Fuse added to the circuit
Tube type 6SQ7 substituted for type 6AV6
Tube type 12AT7 substituted for type 12AU7
Both of the above tube substitutions
Tube type 6SN7 substituted for type 12AU7

CI41

C142

7141

RI56

R118

qbRia
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R115
61, rio

RH6 11:;

`101 6106 R112
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00 OLI04 L112 C1

0
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CONNECT VOLTMETER 0
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I R 146 I
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CI43
RI40

R166-"--.-1723
R171
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C:(),R183

CI59
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CRLI02 CI52 RI75 R179

RI259

L_
R176
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CII

R126

RI58 1 1C140

R164

R130

CI48U

0153

&R155

LH I

L_
CI49

J
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C158

C147 RI69Ra,
gA177 cura

CII6 RI67
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0136

6R163138
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R159
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RI29 4k.
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CRLIol an a
8142
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R165
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CI57

Ci45
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CI56
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L=IV CI23 c42)

8145

chassis view, component location.

(427138
SIO2A

1 1

R154

R119
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Efrain'SERVICE DATA
an

TELEVISION CHASSIS

170, 171, 173, 175

CHASSIS 170 FOR MODELS 630, 631, 810, 871, 812

CHASSIS 111 FOR MODELS 632, 633, 816, 811, 818

CHASSIS 113 FOR MODELS 866, 861, 868

CHASSIS 115 FOR MODELS 890,891, 892

The Chassis 170, 171, 173, and 175, used in models listed above, are
identical except for the picture tube size, mounting, and a couple of
resistor changes in horizontal deflection system. Since these sets
were originally released minor changes have been made to produce im-
provements or because of procurement difficulties. The circuit on the
next page includes revisions, but at times other vacuum tubes may have
been used and minor changes may have been required in this matter.

Two types of tuners have been used with these chassis. These are the
RF6 turret type, and the Hoffman continuous type. These tuners require
adjustment or service only on rare occasions.

Hoffman Chassis 172 used in Models 950, 951, and 952,
Chassis 174 used in Models 950A, 951A, and 952A,
Chassis 176 used in Models 960, 961, and 962,

are similar to the chassis described on these pages. The Chassis 172
and 174 are combination TV and radio receivers with provisions for
connecting an automatic record player. A selector switch is wired
with some changes so that TV, radio, or phono operation may be obtained.
Chassis 176 is identical to Chassis 175 (TV only), but also having the
selector switch circuit changes and instead of TV audio a separate
audio section is added on a small separate chassis.

A. C. Lock

Ant.
F ocus Coil

Vertical
Centering

Horizontal
Centering

E3 T. V..

A. C. - Phono
A ® cILT IC/

1
Q 0 0 0 II

Horiz.
-------

Vert. Vert.

Phono °
.

20 - Watts Width Fuse Hold Hold Size Converter
U. H. F.

Input
Phono

Focus Horiz.
Drive

Vert.
Linearity

Rear Chassis Controls

67
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CHASSIS 170 SERIES

REVISED SCHEMATIC DIAGRAM
CHASSIS 170, 171, 173, 175
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REAR VIEW
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8111
I MEG P1 -ONO

INPUT

V104
6SQ7GT

AUDIO AMPLIFIER

CONTRAST

LI07,471 37 8140
350 -ph 3.9K 1.2K

R 207
680

#180

8167, 470 K FOR CHASSIS
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--2 2 n. 170 CHASSIS ONLY.
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3.3K

LIN

8188-

H V
TO CRT

C165
500 MMF
20KV

1105
6K6GT

AUDIO OUTPUT
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CHASSIS 170, 171,173, 175
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17 BP4 (FOR CHASSIS 173)
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RED RED ORGE BL
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(REAR)
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NOTE
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6A116
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B 4

3 3

£4 4

3

L 114

6J6 RE AMP
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TUNER

WAVEFORM NOTES:
H - indicates scope sweep frequency of 15,750 cps.
V- indicates scope sweep frequency of 60 cps. Figures at
bottom of waveforms are peak to peak voltage measure-
ments of waveforms obtained with "normal" setting of all
controls, "normal" signals imput, and rated line voltage.

REVISED SCHEMATIC DIAGRAM

CHASSIS NOS. 170. 171, 173, 175
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Hoffman Television Chassis 170, 171, 173, and 175, Voltage Chart

BOTTOM VIEW TUBE LAYOUT

CHASSIS Mt 171, 173, 175
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1E3

GAL5
V103

1:131
111
Itki

MN
rdEo.

GAUG
V102

epIMO
ligl

201

6C66
VI09 163

111:1

6
160

PIN NO.
D.C. VOLTAGE UNLESS
OT1-1EPW15E SPECIFIED

180

GAUG
V101 4
3
'50

6Au6
5 J VII0 7

205

8.1"
6

290

All voltages measured with set receiving picture and sound adjusted for normal operation, medium

signal, medium volume and contrast level.

Line Voltage = 115V AC

All bus voltages run about 10 to 20 volts higher than shown on circuit schematic.

Slight variations in voltage values are to be expected due to variations in line voltage and variations

from component nominal values.

A - Varies with signal level. E - No connection on chassis 175.

B - Pin used as tie point only. F - About 40V. less on chassis 170.

C - Contrast set at minimum. G - Depends upon setting of hold control.

D - Measured to other heater pin. V - Measured with V.T.V.M.



MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION

MAJESTIC RADIO & TELEVISION, INC. (Formerly Garod)

101 and 102 SERIES
Television

The material on the next six pages
presents service information on
Majestic 101 and 102 series, models
as listed at left. This material
can be used in servicing Majestic
99 and 100 series which have a dif-
ferent tuner and somewhat different
high voltage supply. The circuit
of the tuner for the 99-100 series
is shown on the last page of this
section following the alignment in-
formation. Sets of series 101A, 101B,
101C, 101D, 103, 103A, and 105 are
almost identical in most respects to
the 101-102 series, but uses other
sizes of picture tubes and has some
differences in the high voltage supply.

Series 101, Models 160, 160B, 162,
1600, & 1600B.

Series 102, Models 1605, 1605B,
1610, and 1610B.

Series 99, Models 120, 121, 121B.
Series 100, Models 141, 141B, 1400,

1400B, 142, 142B.

Series 101A, Models 7P1, 7P2, 7P3,
7P10, 7P11, & 1710.

Series 101B, Model 141C.
Series 101C, Models 7PR12, 7PR13.
Series 101D, Models 17DA, 17GA,17HA.
Series 103, Models 902, 903, 910,

911, 9P4, 9P5.
Series 103A, Models 9PR8, 9PR9.
Series 105, Model 1401.

TUBE COMPLEMENT AND VOLTAGE READINGS-SERIES 101 AND 102
Item
No. Function Tubs

TM*
Pin I Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9

VI R.F. AMPLIFIER GAGS/6BC5 - 0.7 0 6.3 AC 0 115 115 0

V2 OSCILLATOR -CONVERTER 6J6 103 75 6.3 AC 0 -3 to -4.5 -4 to -9 0

V3 AUDIO OUTPUT 6K6 N.C. 0 263 275 0 N.C. 6.3 A.C. 19

V4 RATIO DET.-AUDIO AMP. 6T8 -0.8 -1.5 -0.8 6.3 A.C. 0 -0.8 0 -0.7 53

V5 RATIO DETECTOR DRIVER 6AU6 -0.1 0 0 6.3 A.C. 265 85 -0.6
V6 1st VIDEO I.F. 6BC5 -0.5 N.C. 0 6.3 A.C. 130 130 0.7
V7 2nd VIDEO I.F. 6BC5 -1 N.C. 0 6.3 A.C. 130 130 0.7

V8 3rd VIDEO I.F. 6AU6 0 0 0 6.3 A.C. 130 130 1.1

V9 VIDEO AMPLIFIER 12AU7 100 -0.7 0.2 6.3 A.C. 6.3 A.C. 150 -1 0 0

V10 SYNC. AMPLIFIER 12AU7 135 0 3.8 6.3 A.C. 6.3 A.C. 285 -23 4 0

V11 A.G.C.-SYNC. LEVELER 6AL5 2.6 -23 0 6.3 A.C. 0 -0.2
V12 VERT. OSCILLATOR 6C4 105 0 0 6.3 A.C. 105 -29 0
V13 VERT. OUTPUT 6V6/6W6 N.C. 0 270 270 0 270 6.3 A.C. 33

V14 NOR. OSCILLATOR 6SN7 -6 175 10 -65 170 0 0 6.3 A.C.

V15 NOR. OUTPUT 6AV5 5.8 6.3 A.C. 28 360 0 175

V16 HOR. DAMPER 6W4 230 N.C. 365 285 230 365
270 270

 6.3 A.C.
V17 N.V. RECTIFIER t 1 X 2 11KV 11KV 11KV 11KV 11KV 11KV 11KV

V18 POWER RECTIFIER SU4G N.C. 290 N.C. 295 A.C. 270 295 A.C. 270 290

V19 PICTURE TUBE Ss*
Diagram

270
150

Pin 10
320

Pin 11
175

270
 6.3 A.C. Pin 12:  6.3 A.C.

NOTES
1. Tune receiver to unused channel-no signal applied.
2. All front panel controls set at maximum clockwise positions.
3. Maintain line voltage at 117 volts A.C.
4. Values shown are D -C voltages, measured from socket pin

to ground, unless otherwise stated.

5. D -C voltages measured with V.T.V.M. unless otherwise stated.

T Use high voltage insulated probe.
Top value is D -C voltage to ground; bottom value measured
across filament (Y -Y). 71



MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION I

MAJESTIC RADIO & TELEVISION, INC.

101 and 102 SERIES
Television
Receivers

ELECTRICAL SPECIFICATIONS

Power Supply

Power Consumption

Antenna Input Impedance

Tuning Range

I.F. System

I.F. Frequencies

Sound I.F. Aligned

-Loud Speaker

Voice Coil Impedance

TI

117 Volts A.C.
60 Cycles Only

175 Watts

300 Ohms, Balanced

Channels 2 to 13

Intercarrier

Picture -24.75 Mc
Sound -20.25 Mc

at 4.5 Mc

5" P.M. or 10" P.M.

3.2 Ohms @ 400 c.p.s.

PICTURE TUBE

V 19

ANTENNA
TERMINAL

STRIP

L21

REPLACEABLE
ANTENNA COIL
ASSEMBLY

(CONSISTS Of
LI B L2)

BUILT-IN ANTENNA
GB EXTERNAL ANTE/01.4

300A INPUT
IMPEDANCE

TO wINNECT EXTERNAL AMTEIWA:

I- LOOSEN ANTENNA TERMINALS.
2 -REMOVE THE BUILT -FA ANTENNA LEADS.
3-COINECT 300A LEAD -W FROM EXTERNAL

ANTENNA TO TIN ANTENNA TERMINAL
STRIP, AND TIGHTEN THE SCREWS.

TURRET SWITCH SETTING SELECTS COILS.
LIA2,L3,8L5 FOR CHANNEL DESIRED.

T-

SAGS/6606
RF

AMPLIFIER
vi

C2
.5-3

NOTE NUMBERS NEAR
TURRET COIL TERMINALS
CORRESPOND TO SEQUENCE
Of CONTACTS ON TURRET
SWITCH READING FROM
FRONT TO BACK

L STANDARD COIL R F. TUNER

/

T3 ®

®

SPEAKER
LOUTLET

REMOVE THIS
SCREW AND
RAISE HINGED
CAGE FOR
ACCESS TO
TUBE OR F

SEE NOTE ON

SCHEMATIC

I/4 AMP PIGTAIL
FUSE UNDER
PROTECTIVE
CAGE.

TUBE LOCATION DIAGRAM - TOP VIEW

72

3 AMP
LINE

FUSE

T..?7 L 22
REPLACEABLE
RFS OSC.C.,01L
ASSEMBLY

RR j0 IL3 ( CONSISTS OF 6.16 vz

*

K r L.1.1.4aL9)

Kic%0
6 I - 780- T1-

R3 CO
1- .5-31 UN

SPEAKERS

TABLE
MODELS PM.

CONSO-
LETTES

10.

RE

I YTQO

LAS, 0)
:POUT

rA

CIT
.00161F

&L AC

117,
60 CYCLE
A.C. ONLY

117V At
PNWPD-MOTOR

OUTLET

INTER-
LOCK

ON
BACK

ON -OFF SWITCH
GANGED TO
VOLUME CONTROL

FOCUS
CONTROL

VIM

POWER
RECTIFIER

5U 4G

Y

6.3v. AT IRMO'S.

6.31 AT IS AMPS.

L20
4 90V.

150V 45001
AL.

C W VERT ON

CIRCUIT SCHEMATIC DIAGRAM
101 SERIES 16.RECTANGULMI TUBE 102 SERIES 11"NOUND TUBE

MODEL CABINET MODEL CABINET

160 TABLE MCCAL,NAHOGN V 1605 CONSOLETTE, MAHOGANY

1106 TABLE MODEL,OLEACNED 16050 C.ONSOLETTE, BLEACHED

142 TABLE 1100ELLEATHERETTE 1610 CONSOLE, MAHOGANY

400 CONSOLETTE NAMCGANY 4108 CONSOLE, BLEACHED
IA006 OCIAISOLETTE, REACHED

MAJESTIC RADIO & TELEVISION
(Formerly GAROD )

140



I MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION
MAJESTIC RADIO & TETRVISION, INC. Series 101 and 102.

V3
NUM
OUTPUT

61( 6

V6
1ST VIDEO IF.
6 6± 5

4. "I 10:10 %

IM
.9

100

330 !,0%

5000 929

C3411

ERT. SIZE
CONTROL

VERT L
CONTROL

4.4100 BOOS

C20
.02WF

V A
AUDIO
AMPLIFIER
146T8

C23
.005MF

vERTIOWL
DEFLECT..

COILS

LISA

1 ION
Als 42- 6 T8

RATIO
DETECTOR

010%
10K
R32

to%

71

TEST POINT

V

31110. VIDEO

6AU6

520K ±10%

NON. HOLD
CONTROL

V14
NOR OSC.
6 S N 7

I. F ALIGNMENT DATA

T I -24.961C-1
T2-24.1 NC

'0E°T3-22.390

L15-4.5 NO -50.1.0 TAKE -OFF
* T5 -4.5111C- RATIO DETECTOR

VIDEO
DIET

I N64

TS
RATIO CET. TRANS

4.5 NC

220

LI
 SLUE DOT

TEST
PONT

t10%

I.I
W

ID%

Be3

RBI
1000
IS%

R00
ISOK

1'10%

1,5000
1026

R23

V9A
1ST.

110E0 AMP

I62-12AU7

1110%
eT

GREEN

DOT RW
MOR.
FRED.
ADJ.

T9 10%
1600IL65

VS
RATIO
OCT.
DRIVER

5 6AU6

CONTRAST
CONTROL

C66
56090%

40-370
C67

.DRIVE

* To ALIGN PRYOR SEC OF T5, OBTAN TWO RESISTORS
OF APPROXIMATELY 100,000 0465 EACH. WHICH HAVE
B EEN MATCMED ACCURATELY WITH OHMMETER. CONNECT
THEM IN SERIES, ACROSS IRK RATIO DETECTOR RESISTOR

(R IN). USE JUNCTION OF MATCHED RESISTORS AS TEST
P PM/.

C /3 AS 500WAI,111 SERIES 101 RECEIVERS
673 CONNECTED BETWEEN PINS OF V17 AND GROUND IN
SERIES 102 RECEIVERS.
605 ON SERIES 101, 656 00 SYS ON SERIES 102

030 39110%

V9B X2.2
2ND.

VIDEO AMR
12AU7

C3 5404040 0%0

R49
ISOK t

V15
HOR.OUTPUT

6 AV5 5

100

1.5 IN

ISENES 1021
166.4 METAL CONE -ROOM

(SERIES 101)
411.4 16RP4 OR ISTP4

ArcnGuLM

I . 12

R34  
70

"6 SR.ITN SS C32 1_
CONTROL

526
10OK
F10%

v10 B
SYNC. OUTPUT

I2AU7

VIOA
SYNC

.lo_Lpo
115 T411

VIT
H.V. RECT.

I X 2

S00
2000

wmTE

06
DEFL.
COLS

L1613

BLUE

CTS
55.F OPEA .FOR S636 766" CASE FOR

ACGES S TO

.0510
- 600V.

V. AMP. FUSE

v19
PICTURE
TURF

VIIII
SYNC. LEVELER

6AL 5

HIGH
VOLTAGE

R95 TO

4700 PICTURE TUBE
2 ND .0136

[ KILONMS

513 IR R100 L17

AMP. FUSE "X 16A

IV"

ALL MGM AND MCA CAPACITORS ME RI
(NEC. AND RATED 500111.V., MASS OTICInNSIE
SeEcarICIA

ALL AIESSIONti AIM YAINTT AND ALL PAPER
CAPAGITONA ARE 4005.0, ISE.ES$ OTEMANIE
firEGIFIED.

30 (±Ko%
2000,

73
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LLS

6.16

6AG5
L--1- 6A K5

R -F UNIT

6AG5

6BA6

6A05

SHIELD

6AG5

6AL5

PICTURE TUBE
DANGER

FRASILE PICTURE TURF IS
DANGEROUS 70 SERVICE. REFER
SERV/C/NS TO OVALIAIED SERV/Cl/WAN.

6AL5
SHIELD

6AU6

6K8 -G7

6SW7-GT

N 6A15
WELD

12AT7 12AU7
v R

8AU8

5Y3-GT

,4
6B08-GT

cr)

614GT
vn

6W4-GT

1B3-GT

,A7
RED

81448-GT\

Akt4
ASSEMBLY - -SHIEL-D1;14.

6 31,17-GT

BLU

 4
5U 4 -GT

Tube layout-I6" Pix Tube Receivers

r-7 HOR.
WAVE FORM

I
Hn
C -6.3A

LOCKING
RANGE

cfmr.

C63B
HOR.
DRIVE

0

No re:
L-23 NOT USED IN

SOME RECEIVERS.

2-23
HOR.
SIZE

0 4*
NOT USED

coi

Rear Chassis Adjustments
(121/2" Pix Tube Receivers)

16" TELEVISION

RECEIVER

MODEL NOS.

OSWG-3030(
05WG-3036A&B
OSWG-3039A&B

Models 05WG-3030A and 05WG-3030B,
using 16" round picture tubes,
Models 05WG-3031A and 05WG-3031B,
using 122" round picture tubes,
and Model 05WG-3032A, using a 16"
square picture tube, are all very
similar to the television receivers
described on the next six pages.
The alignment information given
will apply exactly, while the cir-
cuit diagram on pages 80 and 81,
is very close to these additional
models.

nor USED DRIVE

ALIGNMENT PROCEDURE

TEST EQUIPMENT -To service this receiver properly, it is

recommended that the following test equipment be avail-
able:

R -F SWEEP GENERATOR meeting the following requirements:
(a) Frequency ranges:

18 to 30 mc, 10 mc sweep width
40 to 90 mc, 10 mc sweep width

170 to 225 mc, 10 mc sweep width
(b) Output adjustable with at least .1 vo't maximum.
(c) Output constant on all ranges.
(d) Flat output in all attenuator positions.

CATHODE-RAY OSCILLOSCOPE preferably one with a wide
band vertical deflection and an input calibrating source.

SIGNAL GENERATOR to provide the following frequencies:

L-23
HOR.
SIZE NOT USED

c.'10 A® C*

Rear Chassis Adjustments
(16" Pix Tube Receivers)

(Output on these ranges should be adjustable and at
East .1 volt maximum.)

(a) Intermediate alignment frequencies:
*17.0 mc adjacent picture trap
20.2 mc adjacent picture trop
22.7 mc first picture I -F coil

"24.1 mc third picture I -F coil
25.7 mc second picture I -F coil
27.7 mc adjacent sound trap
21.7 mc sound trap (takeoff)
4.5 mc video trap

This frequency is not used in receivers with the turret
type tuner.

If turret type tuner is used the frequency will be

23.7 mc.
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MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION
ALIGNMENT PROCEDURE (continued)

(b) Radio frequencies:

Channel
Number

Picture
Carrier

Freq. Mc.

Sound
Carrier

Freq. me.

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

HETERODYNE FREQUENCY METER with crystal calibrator if the

signal generator is not crystal controlled.

ELECTRONIC VOLTMETER and a high voltage probe for use

with this meter to permit measurements up to 20 kilovolts.

78

01O F FOR
T -I

L-24)°90
25.7 MC

SOUND
TRAMS. km, GAM)

MIAF GA/ILL C)
21.7 MC.

CAO, FOR

L-5OT_2 SOONO rase or,
$00.10 AN'. C"
FRANs.

1_6):Z
7/..---CI:VERFER (1%r PaRCAF, TRAP CRIO COIL

NOT USED 0 TURRET TYPE TUNED

°11L-2.
CONvERCER
ILA, COIL 0

Ol(

Fig. 16. Top Chassis
Video and Audio I -F Adjustments

4. 24.1 (Switch

Type Tuner)
23.7 (Turret

Type Tuner)

5. 27.7

A. CW Carrier into Converter Grid.

VTVM with filter in lead of
10 K ohms and 5000 uuf con- 5000 vrvm
nected to pic. det. load resis-

tor, (R-31) 4700 ohms, in r 0

series with peaking coil (L-9)

from Pin 7 of 6AL5. Input
level should be such that output is less than 2 volts DC.

FREQUENCY ADJUST

10 K

Fig. 18-VTVM Connections

1. 20.2 Adjacent pix trap (T-4) - (3rd
P -IF Cathode Coil) (above chas-
sis) for minimum dc at picture
detector.

2. 22.7 1st pix IF (L-5) (Sound Take -off
Coil) primary (below chassis) for
maximum dc at picture detector.

3. 25.7 2nd pix IF (L-24) (top of chassis)
for maximum dc at picture det.

3rd pix IF (L-7) (below chassis)
for maximum dc at picture de-
tector.

2nd pix IF (L-24) transformer
(below chassis) for minimum dc
at picture detector.

6. 21.7 Sound Take -off Coil (L-5) (1st
picture IF) (top of coil) For mini-
mum dc at picture detector.

V-3
0

0

T-2

L-5
SOUND
TAKE OFFR-9 R-10

SOUND COIL
DISC.

21.7 MC i TRANS.

gs
ADJ. FOR ZERO
DC A r PIN .1 OF V-3

T-1
21.7 MC

ADJ. FOR MAX. GAIN

L-24
2 ND PIX. I -F COIL

SOUND I -F TRANS.

ME,

L-7
3 RD PIX. TRANS.

T -7
HORIZONTAL FREQUENCY ADJUSTMENT
NOrE.

USED ONLY IN I21 " P/CrURE TUBE RECEIVERS.
2

REAR APRON

Fig. 17 -Bottom Chassis
Video and Audio I -F Adjustments
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ALIGNMENT PROCEDURE (continued)

7. 21.7 3rd pix IF (L-7) (top of can) ad-
just for minimum dc at picture
detector.

*8. 17 MC Converter plate trap coil (L-3)

(2 volts required) for minimum dc at pic. detector.

*Step 8 omitted in Receivers with turret type tuner.

B. I -F Sweep Generator into converter grid (through tube
shield insulated from chassis) with markers at 21.7 MC,
and 26.2 MC.
Connect oscilloscope probe to plate of 1st I -F tube
V-6 (Pin 5 of 6AG5).
Ground A -G -C Line.

5000 XTAL
MMF.

150.,

10 K.n.

=Es
'"5000 MMF.

100Krt

-L

SH/ELDED CABLE

Fig. 19-Oscilloscope Connection

SCOPE

SWITCH TYPE TUNERS
Adjust converter plate coil (L-2) and 1st Pic, I -F grid

coil (L-4) (top of chassis) to give the response shown
below in figure 20.
A slight re -adjustment of L-3 converter plate trap may
be necessary.

TURRET TYPE TUNERS
Adjust converter plate coil (L-2) to give response shown
in dotted line in figure 20.

/21.7 26.2\

Fig. 20-Response Curve

SCOPE

10 Kyl_

5000
MMF.

SH/ELDED CABLE

Fig. 21 -Oscilloscope Connection

C. With same I -F sweep input, connect scope probe to
second detector (junction of peaking coil (L-9) and
4700 ohm resistor (R-31) off Pin 7, 6AL5). Input should
be adjusted to give 2 volt P to P output.
Apply 3 V, bias (dc) to AGC line. (battery).

Observe overall I -F response, which should be as

shown in Figure 22. Slight touch-up may be required.

22.6 25.25

22.4 26,2

21.7
Fig. 22-Overall Response Curve

50%

D. Sweep generator with balanced 300 ohm output into
antenna for each channel. Adjust fine tuning to receive

sound and observe overall response at second detector

as in C. above.

If 26.2 marker is not at 50% point, a slight touch-up

of 2nd Pix-IF transformer (L-24 on top of chassis)

is required.

If there is a noticeable peak near 23 MC, a slight

touch-up of 1st Pix-IF transformer (1-5 sound take -off

coil on bottom of chassis) is required.

If the top of the curve is tilted, a slight re -adjustment
of the 3rd Pix-IF transformer L-7 (bottom of chassis)

may be necessary.

AUDIO I -F
With 21.7 CW Carrier into converter grid as in A., and
VTVM connected to terminal "C" of sound discriminator

transformer, adjust sound I -F transformer (T-1) pri. and

sec., and pri. (top of can) of discriminator (T-2) for max.

dc. Input should be adjusted for 2 volts out.

Connect VTVM to Pin 1 of 6AL5 discriminator and adjust

secondary of discriminator (T-2) (bottom of can) for cross-

over. (Zero voltage).

VIDEO
With 4.5 MC CW Carrier from a high impedance source,

(10,000 ohms in series with generator), into grid of 1st

video tube (Pin 7 of 6AL5 second detector) and VTVM
on picture tube grid, tune 4.5 MC trap L-8 (top of chassis)

for minimum response.
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ON TG OM ER Y W A R D

ALL RESISTANCE
VALUES IN OHMS.
KT ICOO

ALL CAPACITANCE
ALUES LESS THAN
10 IN MF. AND ABOVE
10 IN MMF, UNLESS
OTHERWISE NOTED -

COIL RESISTANCE
VALUES LESS THAN
10 OHM, ARE NOT
SHOWN.

IN SOME RECEIVERS
TERMINALS ON THE
TRANSFORMERS ARE
MARKED NUMERICALLY
INSTEAD OF
ALPHABETICALLY

BARE 4,41-

AGC

I

R -F UN/T

BOTTOM VIEW OCTAL SOCKET. A -I
ON CHASSIS TO RECEIVE PLUG
FOR YOKE AND FOCUS
COIL CABLE.

TOP VIEW PLUG
FOR YOKE AND
FOCUS COIL CABLE.

11-101

10 K

L-46
10001

V6
6AG5

/ ST P/X. /-F

R-19
47

R-24
1 K

v I

6BA6
1ST SOUND /-F

C 7

1003
E2

C-24
270

T-1
SOUND I -F

_TRANS.
f moo

I C

03

01:

V2
6AU6 T-2

SOUND LIMITER SOUND DISC.

A I

O9
Ion 5 K

R-6
470 K

C I?
000

R 7

22 K

41500 #1500

C25
47
R-20
8.2K

L-5 :-
SOUND
TAKE OFF
COIL

1C-88
1000

R-25
150

C26
1330 1%26

NW?

3

V-6
6AG5

-47T C

1000

V-7

6AG5
ZND PIE. /-F

C29
270

film% 7i

tfirok,-,'
LNA.v.P.90.400

3 T21 C-27
1000

R-27

C-30
56

V8
6AG5

3RD P/X. I -F

R-8
1000

R-23
22 K

R 2L-24 I2K2
Z ND P1X.
/-F COIL

-1 H IC00303"
I I

I T-4 ,.C3j. ' ' 1"."6 !CATHODE
I .9= c:"

I

=, I TRAP
1471 '4,

J

C-32
1000

-20
'000

C -I5
1000

*.
cy

C34
270

L-6
PLATE
CHOKE I.

R28 R-30
150

R29
2.2K I

330
*150

30 1 0 0 0

L-16
1111

C-48
S1000

v
RAGS

3

C-49
T. woo

L-17
11,1

V8
6AG5

4 3

C-50
T 1000

L -I8III

rEAL0,
V -13A 65 N7-GT 40,070

PHASE VERT.

1 17-56A 1

SPLI r TER osc.,
he.I 22 15 1

V -13B "
T-6 OR E W41.01

VERT. OSC.
I I

R -56B R -56C rRIAC-N5-58."C

I I

I 8.2 K 8.2 K 14700 1 0
I - - -

, RED

T-5 1
C 55A C-55 B C -55C R-59 R-62

POWER.T.002 7.005 7.005 I MEG, 1.5 MEG.
.I-_ _TRANS - - -4._,_- ,.

BR .,
801, 8

C-59

800. I

dv

VERT.
HOLD

R-60
1.5

MEG.

R-61
100 K

V23

5U4 -G
L. V. RECT.

<1

R-63
2.5 MEG

1C-64

R-64
4.7 K

R-65

R-69
1 MEG

R-67
3.3K

IK

C-66
1K

R 66 3 3 K V-22 6AL5
so' NOR/Z. PHASE DISC.

C-67

R 7I

7 ,
MEG.

115
0.25

HEIGHT
CONTROL

TO PIA/ "8 OF TO PIN"! OF P -I
3,00 TO PIN "2 OF 0-1

56" L-15
FOCUS COIL

C-60 cnN

L-14
FILTER C-6IA C -62A

CHORE 41 ricm,,F

4500 T

I I

R-57
1000

0 PI '8
OF P -I

R-108
1000

R-82 0275V P-83
500 1.5 K

R -8I
C 62B

4 K I 4°.
FOCUS r es o

F

v
CONTROL

8 0 NOTE-In later production R-78 is 3.3 ohms.

4,500

C.618
30

7130v
MF.

R84
10 K

R70734K :o' 07 Rs

-C -BR
.05

C -7I
330

V14

654
VERT.

OUTPUT

C 72 R-86
.01 2 27 K

R-79

4 7K

41r  OP I

C 69

4W0.111I0W1.05

65N7-GT
NOR/Z. OSC.

R-74
22 K

iSAAAT

0-79

3900

R-90
1.8

MEG.

T-8 VERT. OUT PU7
TRANS.

I

BLUE

<
<

C-22 B
40 MF. L

820T 50y
RED

R-88

R 87
5K

VERT.
LIN.

C-98
20 MF.4001,1_
C-22 C
10 MF.

TTTT

450V

s4)kir.
L-25

HORIZ.
FREQ.
R-109 looK

R-II0 C-75
50 K 270

NOR/Z.
HOLD

R-85
270 K

if- 76

390 / R89

DRIVE
NOR/ITC." I MEG.
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V 3

6AL5
SOUND DISC.

R-10

100 K

C-16
005I

1.36

rs6

R 12

68 K

V 93

6AL5
P/ X. DE T.

00
O.,itaito

C-3715 T
L-9
10.6..

390 MU. H.
GREEN DOT

1-36 R -3I
4.16

iC-19
1 270

R-Il
I MEG.

V-4

6AV6
157 AUDIO

C-20
.01

SOUND
VOLUME
CONTROL
ON -OFF

.7 SWITCH

r
C-21 A

250

R -I6
47

R -I4
10 MEG.

L-8
TRAP

16" ROUND PIX TUBE

T-21 1101

R-15 A
500 K

8-156
500 K

CG 91

.05

4273 V

4 775 V

R-43

C 421 0.

103 12AT7 v R-44 R-46
/ ST VIDEO SYNC. 3 K 100

AMP. AMR

V 5

6 AQ5
AUDIO OUTPUT

034-)
tosq,4Iva.*

R -III
C -21C 390
250

T-3
AUDIO OUTPUT

TRANS.

C -73A
I40 MF.

SO V

4,50

i) .05 T CONTROL
CONTRAST

2.2

11-4!

106

-VOA/A I 0 L -I1
C' 33 K1ME RECEIVERS 95 MU H. .4zoq 196 MU. H.

1 MARKINGS OF YELLOW Dor BLUE 00r
AS ABOVE

4150 V
R-34 2.72.7

R F
U-9 A &B

6AL5

go. 6 v

M 7

A C R 35
C-95 I K
1000 T

C-90
.05

I MEG
45 12AU7

VIDEO v IIA
OUTPUT

SYNC.V II B
SEPARATOR

B4 OE

C-23
.005

R-47
820 K

V -I2 6AU6
A.G.C.

C-52
R-364

0.5
C-53

0.1

4150 V

.273 v411

R-94
470

RED

TO ME.

C-22 A

430 V

R-16
1K

*275 V

4275V

CC

8-51
3.9 K

1K

V 9B

6AL5
D.C. RESTORER

4130V

R50 043

10 It .05

L-12
7,,

83 MU H
REO oor

C-44

L-13 °
5

125 MU H
WRITE DOT

5.106
68 K

-1-390 V

R-52
1 MEG

R-53
100 K

11

C-45
.01

2

R -114

100 K

1

CCAT1NGR-37

22 K

95 C 546 C-83
1000 .05

C-9370.5 8206

-19 L-20
111

560
.6 OF P-1
.6 OF X -1
.7 OF 14-1

VERT.
DEFLECT/ON
CO/L

TO PIN e,OF P-1

RED

R-78

1.0

V-15

1X2
H. V. RECT.

R-97
410-,AAAN-a.,-12.5

1 MEG.
C-86."
500

V20
PICTURE TUBE

TO r-6

1

C-651 0.25

IC -6-4

R-62 R-64 8-90
470 K 4 7K 1.8

,"
MEG TO T ,

TO HEIGHT /N SOME RECEIVERS V-14 To vt-or.
CONTROL IS 6AQS AND R-62,470 K; LIN. CONTROL

R-76,15 K

16" TELEVISION
RECEIVER

MODEL NOS.

05WG-3030(
05WG-3036A&B
05WG-3039A&B

R 54

50C
BRIGHTNESS
CONTROL

R 55
1006

R -9I
150

V IB

6BG6-G
HORIZONTAL OUTPUT

BLUE

C -8I
R-93 0.25
150

R-92

C-76 ."-~0-
.05 106

R-76 6.8 K-~A

T-9
HOR/Z. OUTPUT
6 H.V. TRANS.

1

(=>

4'
irx- TO P/N .1 OF X-1

CO
.C7' ,C-93 0.1
C41# 111.,

,...,..eLitHOR/Z. SIZE L-23
I 1-4-eTtr

C-96
.03

TO P/N .1 OF P-1

C-84..0.25

C82
R 103 4.7 CO

L-26

HOR/Z. L /N.

V-19

6 W4-GT
DAMPER

L-22

R-68
HOR/Z.
DEFLECT/0:
COIL

C -B5
56

TO PI 73 OF X I TO PIN...? OF P 1 -
CAUTION: Do not permit the kinescope second -anode

lead to become shorted to the chassis. To do so will cause

a considerable overload on the high voltage filter resistor

R-79 on 121/2" receivers or R-97 on 16" receivers. 81
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MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION
CHASSIS

TS -14
TS -23
TS -52

Chassis TS -14 is used in Models 10VT10, 10VT10B, 10VT1OR, 10VK12, 10VK12R,
10VK22R, 10VT24R; while 10T2 uses TS -14B.

Chassis TS -23 is used in Models 12VK11, 12VK11R, 12VK11B, 12VT13, 12VT13B, -R

Chassis TS -23B is used in Models 12T1, 12T1B, 12K1, 12K1B, 12K2, 12K2B.

Chassis TS -23 and TS -23A are used in Models 12VF4B, 12VF4R, 12VF4R-c.

Chassis TS -23A and TS -23B are used in Models 12VF26B, 12VF26R, and with -C.

Chassis TS -52 is used in Models 16VK1B, 16VK1R, 16K2L, and 16K2LB.

Explanation of Chassis Differences

Chassis TS -14, for which a schematic is provided, uses 18 tubes, plus a
type 10BP4 picture tube. All the circuits are contained on a single chassis.
The chassis TS -23 differs from the TS -14 in that it uses a 12LP4 picture tube
and a different high voltage transformer. In the TS -14A and TS -23A, the 3rd
I.F. tube (V-5, 6AU6) was replaced by a 6AG5 tube and a bi-filar I.F. trans-
former replaced coil L-13. In the TS -14B and TS -23B, the video amplifier
(V-6, 6AU6) was replaced by a 6AH6 tube and additional compensation was added
to the contrast control. The TS -52 chassis is basically the same as the TS -14B
and TS -23B with the exception of an extra 6BQ6GT horizontal output and high
voltage generator tube, a 25L6GT for the vertical output tube, and a 16AP4
picture tube.

- - - - RESPONSE OF 3 IF STAGES
RESPONSE OF MIXER 8 3 IF STAGES

IF & MI ER RESPONSE CURVES

-FRED. LOW
MIXER

TRANSFORMER
T-1 TUNED TOO LOW

MIXER TRANSFORMER
CORRECTLY TUNED

MIXER
TRANSFORMER

T -I TUNED TOO HIGH

RESPONSE OF MIXER TRANSFORMER Ei 3 IF STAGES

MIXER TRANSFORMER TUNING CURVE

FINE TUNING POWER SWITCH a
VOLUME

CHANNEL SELECTOR CONTRAST

0
C-4

@TRIRMFMER

0

TOP VIEW
OF CHASSIS

T -I o. T-9
MIXER I -F

4,(PRI TOPI
(SEC-BOT /

TRIM
OSC V-3

L-20

OSC.

I I-
IO

S -T

(::)
'2ND

R V-20

Li3
3RD I -F

(ON BOT
OR T-8

(DOR V -2I
L -I5 L -I8

4.5 mC.O. %SOUND TAKE -OFF
TRAP

IN TS -52 ONLY

V-18

OR V-22

7 e-2

(

RATIO

PRI TOP)
DET

(SEC BOT),...

kL)

T-5

J

TUBE AND ALIGNMENT ADJUSTMENT LOCATIONS

See page 85 for diagram of TS -14, TS -23,
and page 86 for diagram of TS -52. 83
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ANTENNA

2
RF AMP MIXER

a R OSC
2 -TUBES

V-1 8 V-2

MOTOROLA CHASSIS TS -14, TS -23, TS -52
3

IF AMPS a DET.

3 -TUBES
V-3, V-4, V-5 a

1N34 DET.

FUNCTIONAL BLOCK DIAGRAM
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6J5
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CHASSIS
TS -89
TS -94
TS -95frh,-&A,04

16K2H 16T1H
16K2BH 16T1BH
17K1A 17T1A
17K1BA 17T1BA
16F1H 17T2A
16F1BH 1 7T2BA

1 7F1A
17F1BA
17FZWA
17F3BA
1 7F4A
17F5A

I7F5BA
17K3A
17K3BA
1 7K4A
17T3A

PRODUCTION CIRCUIT REVISIONS
COMPENSATION CHANGE

An improvement in picture quality is achieved with
a change in compensating coils. See Figure A. L-17 is
changed from a red dot coil to a yellow dot coil; L -I9 is
changed from a red dot coil to a black dot coil, and L-Zl is
changed from a green -black dot coil to a green dot coil.
With this change in compensation, the RC network on the
tapped contrast control, R -31A, is eliminated.

VIDEO AMPLIFIER TUBE ALTERNATE
In some sets, a 6CB6 tube is used as a video ampli-

fier (V-7) instead of a 6AH6. In this case, the screen drop-
ping resistor, R-35, is changed from 33K ohms to 22K ohms.
See Figure B.

VERTICAL SYNC STABILIZATION
The RC network, C-92 (100) and R -100(470K), which

has a short time constant, has been added in the grid input
circuit of the 1st clipper. This short time constan.t keeps
noise pulses, most of'which have a much longer time dura-
tion, from reaching the clipper, resulting in more stable
syncing of the vertical oscillator. The grid resistor, R-51,
changes from 1 meg to 2.2 meg with the addition of this net-
work. See Figure C. The addition of this network in noisy
areas will also be advisable in existing sets.

VERTICAL OUTPUT TUBE ALTERNATE

In some sets, a 6AS5 tube is used in the vertical out-
put stage (V-14) instead of a 6W6. No component changes,
except the substitution of a miniature tube socket are made.
The connections for the 6AS5 miniature socket are shown in
Figure D.

ELIMINATION OF VERTICAL COLLAPSE
The addition of the 100 ohm screen isolation resistor,

R-101, in the vertical output stage, V-14, prevents a ten-
dency of some tubes to break into momentary oscillation.
See Figure E. Where a momentary collapsing of the raster
is troublesome, this resistor may be added in existing sets
and will remedy this condition.

SPEAKER REVISION
As the AM -FM chassis in the combination models re-

quire PM speakers, a filter choke is mounted on the speaker
frame to serve the TV chassis. See parts list for correct
speakers. See Figure F for speaker wiring.

HORIZONTAL RADIATION REDUCTION
A 10,000 mmf ceramic disc type capacitor has been

added from each side of the AC line to chassis. These ca-
pacitors are installed right on the power input receptacle.
A paper-backedfoil shield to cover the upper half of the pic-
ture tube has also been added. These changes help to mini-
mize horizontal oscillator interference in broadcast recei-
vers and may be added to existing sets where this condition
is troublesome.

TE
3RD. IF

IlLU; -

1

5+

V6
GALS

VIDEO DET.

4

1 -TEL

LIS 1.17

CST

AUD10-.-izmr

C43
V7

6/1146
VIDEO AMP.

Ii MF
2

30

C6/3D

6G

'A'

ELK
DOT
LIS

LIS
4.5 MC
TRAP

GRN

T44 1.21
DOT

4700--
R37 e

5+

10K
R50

1001 Ciri47OK

9
R100

VISA

.001111, SSN7GT
1ST CLIPPER

CS6

2.2
MEG
R51 CI37

60
V14

VERT. SWEEP OUTPUT
SASS

( IN SOME SETS)

YI4
VERT. SWEEP OUTPUT

11W111

(SHOWING 100 IL
ISOLATING RESISTOR

TO SCREEN)

VI3
6SN7

VERT. SWEEP OEN.
( IN SOME SETS)
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MOST -OFTEN

GENERAL

The chassis
(Motorola
adjustments

Since
when the
obtain an
tacle in order
Order Motorola

Equipment

-NEEDED 1951 TELEVISION SERVICING INFORMATION
CHASSIS
TS -101

MODELS
19K2
19K2B

and ORDER OF ALIGNMENT 19K3
1. Audio Take -Off & Ratio Detector 19K4
2. 4. 5 Mc Trap

to 3. IF Coils & Mixer Transformer 19K4B
4. Osc & RF Sections

.

Diagram on page 94.

RATIO DETECTOR ALIGNMENT

DC Meter: Low range electronic volt-
meter

If a signal generator is used, the following instructions
should be followed:

should be mounted
Part No. 7X700210)

may be made easily.

the power cord circuit
cabinet back is removed,

extra power cord with
to make a power

Part No. 30B470756.

Required:

ALIGNMENT

on angle iron brackets
so that all connections

is broken by the interlock
it will be necessary

the female interlock recep-
connection to the receiver

AUDIO TAKE -OFF &

calibrated at 4.5

Output

AM Signal Generator: Accurately
(Optional) mc

Adjustable

STEP

SIGNAL
GENERATOR
CONNECTION

OUTPUT
INDICATOR

CONNECTION

SIGNAL
GENERATOR

SETTING SPECIAL INSTRUCTIONS
ADJUST

(See Figure 3)

1.

2.

3.

* The
found

** If desired,
produced,
in each
(6AL5).

If possible,
will
The
preferably

1. Connect
2,
focus

2. Connect
resistor,
chassis.

Pin 7 of 12AU7
1st audio IF,
and chassis

II

primary of the ratio detector
with the greater part

the symmetry of
reversing the meter

direction should be

it is desirable
be exact. The fine tuning
same connections are

be the single tone

the signal generator
of the video detector

control at mid -range.

the electronic
between either

Either side of
C-47 (10 mfd)
to chassis

"

Junction of
R-37 (33K) &
volume control
and chassis

transformer has two
of the adjusting screw out
the curve may be checked

connections as necessary.
approximately equal. If

to align the audio section
trimmer should be tuned

made for the output indicator
transmitted with a test

AUDIO SENSITIVITY

to the plate, pins
tube V -6A (12AU7). Set

voltmeter, through a 1
side of C-47 (10 mf)

4.5 MC

4.5 mc crys-
tal-controlled

"

II

points of resonance.
of the coil can.
by tuning the generator±

For proper balance
not, recheck alignment.

from an actual station
off the station slightly,
and the same trimmers

pattern although a regular

MEASUREMENT

1 or 3. Set
the

4. A
volts

meg the
and

TRAP ALIGNMENT

Generator output set at
10, 000 microvolts.

.,

The correct setting is the

25 kc from 4.5 mc and
of the ratio detector

If necessary replace ratio

signal, since the 4.5 mc
to prevent overloading
are adjusted as above.

picture transmission

the generator at 4.5 mc.

generator output of not more
should give a meter reading

contact potential.

L-21 for max.

*Primary of T-4
for max.(top)

**Secondary of
T-4 for zero out -
put (bottom)

one which is

noting the voltage
system, the voltage

detector tube V-9

alignment frequency
the ratio detector.

The signal should
can be used.

than 10,000 micro-
of 5 volts above

STEP

SIGNAL
GENERATOR

CONNECTION

OUTPUT
INDICATOR

CONNECTION

SIGNAL
GENERATOR

SETTING SPECIAL INSTRUCTIONS
ADJUST

(See Figure 3)

1. Pin 1 of 6AH6
video amp de-
coupled by LOCO
mmf, maximum
output,

Germanium crystal det.
with voltmeter (lowest
scale) from cathode
(yellow lead) of CRT
and chassis.

4.5 mc crys-
tal controlled.

Connect the VTVM as shown
.in Figure 4.

L-1 for maximum
attenuation.
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Motorola Television Chassis TS -101, Models 19K2, 19K3, etc. (continued)

IF ALIGNMENT

Equipment Required:

IF Sweep Generator meeting the following requirements:

18 to 30 mc approximately 12 mc sweep width. Output
constant and adjustable to at least 0.1 volt maximum

with accurately calibrated adjustable markers.

Cathode Ray Oscilloscope: Preferably one with a cali-
brated input attenuator.
Bias battery (-3 volts).

STEP

SIGNAL
GENERATOR

CONNECTION

OUTPUT
INDICATOR

CONNECTION

SIGNAL
GENERATOR

SETTING SPECIAL INSTRUCTIONS
ADJUST

(See Figure 3)

1. Pin 1 of V-3 Scope connect- *Sweep gen Remove V-17 (6BQ6) and insert a 2500 T-1 for proper
(6CB6) 1st IF ed to pin 4 of 18-30 mc ap- ohm 25 watt dummy load from pin 8 of placement of 26.4
amp & grd test socket prox. 12 mc

sweep width
test socket to chassis. Apply a -3 volts
bias from AGC line to chassis. Open

mc marker. See
Figure 5.

to chassis R-7 (1000) or use a 12AT7 tube with pin
6 removed to disable oscillator. Set
contrast control at minimum and focus
control at center position.

2. n n n n T-2 for proper
placement of 22.9
mc marker. See
Figure 5.

3. /I II II II T-3 for a flat top
or symmetrical
response curve.
See Figure 5.

4. Pin 2 of 12AT7
converter and
chassis,

" " Same as 1 and also increase sweep gen.
output so trap setting can be observed
on low side.

L-9 for max at -
tenuation at 21.9
(32-40 db down).
See Figure 6.

5. /f II II Same as 1 and 4. L-13 for max at-
tenuation at 20.4
mc. See Figure 7.

6. Same as 1. .. ,. Same as 1. Return sweep gen output
to normal.

L-10 & 12 simultaneously
for flat response & pro-
per placement of 22.9 &
26.4 mc markers. Care
should be taken to place
the 26.4 mc marker 6 db
down. A slight variation
in placement of the 22.9
mc marker is permitted.

7. Recheck traps after L-10 & L-12 alignment

* If there is no marker built in the sweep generator, loosely couple the output of an accurately calibrated AM signal genera-
tor to. the IF strip.
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CAUTION:

1. At all times, keep the marker output low enough
to prevent the marker from distorting the re-
sponse 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
size will affect the shape of the curve.

2. Do not reduce the scope gain and increase signal
input so that the top of the curve is flattened, due
to limiting in the IF or scope amplifiers.

3. On the IF coils and on the traps, the resonance
point will be found at -two settings of the slug.
The correct setting is the one which is found with
the greater part of the adjusting screw out of the
coil.

BANDWIDTH

The bandwidth may be determined by connecting an AM
generator to the mixer grid. Apply a -3V bias from AGC
bus to chassis. With the generator frequency at 24.6 mc,
adjust the output for 1 volt reading on a VTVM connected at
pin 4 of the test socket and chassis. Double the output of
the generator. Now by tuning either side of 24. 6 mc and
noting the frequencies at which the VTVM again reads 1 volt
the 6 db bandwidth points are indicated.

REGENERATION CHECK

After the above IF and mixer transformer alignment has
been made, a check for regeneration in the IF amplifier
should be made. This is done by removing the battery bias
and observing the output response curve on the oscilloscope,
as taken between the picture tube cathode and chassis. The
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Motorola Television Chassis TS -101, (continued)

Models 19K2, 19K2B, 19K3,
19K4, and 19K4B.

Alignment Information
Continued

NO. TYPE FUNCTION

VI 6156 R5 AMA

VI /5.477 M/AER-055

V! 6186 /ST. h. AMA.

VP 6476 ENO. IF AMP.

VS 6186 300. /5 ANA

VI I0ALI7 VIOZO oer. $ /sr ,4ao/0 IF

V7 PAHL VIDEO AMR

VE EMIL SHE Aosvo IF

V9 [ALS RA7/0 Der

wo 51 $/67 /57 AUDIO ANA!

VII 6V6/PT AI/0/0 OUTPUT

V/2 6.5N761 /sr. it 2ND. cch.Refes
V/3 6SN7E7 3RD. GL/PIER 4 PERT. szoe.,N. O.

V/6 5 w. 67 VIET OUTPUT

V/F EAL f PHASE Offr.

PM ESA/761 NOR/1. 051.
V/7 594661 NOR/2. OUTPUT 4 Ii.v. PEN.

vhc 614661 oAmA/N6 0100E

VI9 /0.161 NV RECT.

V20 51/16 C.V. RECT.

VTVM

FINE 7LINIM6 POWER SWITCH
VOLvAIE

CHANNEL SELECTOR cov7RAST.

37,

TOP VIEW OF CHASSIS

ANTENNA
AIN/T

RF rAwinex -CE

Osc TR/mMER-C1.0

* OLIO
L5 TUNER

SI.ONc OUTPUT
1RAR

244/7c.

*/1W
05 7/ /..17 ,

0
7.#

RAT/0 Oar
EAR/- rA)
(sic - 9.)

O
sovNalAvs05.5

r
VIP 13

L24
Oft

8

VN

EtEcT
015

0

0

FIGURE 3. TUBE AND ALIGNMENT ADJUSTMENT

OC PROBE E2OR "X""F-CFAMW--1

1154 -

FIGURE 4. ELECTRONIC

22.9 26.4

FIGURE 5.
VOLTMETER CONNECTIONS IF RESPONSE CURVE

bandwidth may change with the bias removed but should not
change more than 0.2 mc. Set the contrast control to maxi-
mum gain. Decrease the input until the output signal shows
a marked decrease. Any regeneration present will be indi-
cated by sharp peaks on the overall response curve. The
oscillator should be stopped, as described above, during
this procedure.

IF SENSITIVITY MEASUREMENTS

IF Stages Only

1. Remove the battery bias from 1st IF tube grid.

2. Connect an AM signal generator, set at 24.6 mc,
through a blocking capacitor of 5000 mmf, between
the grid (pin 1) of the 1st IF tube V-3 (6CB6) and
chassis.

20.4
21.9

25.9 24.4

1.Ddb
44111

FIGURE 6. OVERALL
RESPONSE CURVE FROM MIXER

3. Connect an electronic voltmeter between pin 4 of test
socket and chassis.

4. Stop the oscillator tube by disconnecting resistor R-7
(1000) from the plate (pin 6) of the tube V-ZB (I2AT7)
or by substituting another tube with pin 6 removed.

5. The signal required to produce 1 volt (negative) above
contact potential on the meter should be less than 600
microvolts.

Mixer & IF Stages

The preliminary preparations are the same as for check-
ing the sensitivity of the IF stages except:

1. Connect the AM signal generator, set at 24.6 mc
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Motorola Television Chassis TS -101, Alignment Information continued,

through a 500 mmf capacitor, between the grid (pin 2)
of the mixer tube V -2A (12AT7) and chassis.

2. The signal required to produce lvolt (negative) above
contact potential on the meter should be less than 60
microvolts.

OSCILLATOR, ANTENNA AND RF ALIGNMENT

NOTE: The IF Must be aligned before the RF section
can be properly phased.

Equipment Required:

Sweep Generator: Frequency range 40-220 mc; 10 mc
sweep width.

Output constant and adjustable
Adjustable markers(markers should
be calibrated occasionally by check-
ing against an accurate signal gen-
erator)

Oscilloscope: Preferably one with a calibrated input
attenuator.

Signal Generator: Frequency range 40 to 220 mc
Accurately calibrated
AM modulated, 400 cycle

FREQUENCY CHART -

Chan Frequency Picture Sound Oscillator

2 54-60 55.25 59.75 81.65
3 60-66 61.25 65.75 87.65
4 66-72 67.25 71.75 93.65
5 76-82 77.25 81.75 103.65
6 82-88 83.25 87.75 109.65
7 174-180 175.25 179.75 201.65
8 180-186 181.25 185.75 207.65
9 186-192 187.25 191.75 213.65

10 192-198 193.25 197.75 219.65
11 198-204 199.25 203.75 225.65
12 204-210 205.25 209.75 231.65
13 210-216 211,25 215.75 237.65

L113
CHANNez 5
CHANNEL 6

L1.4

5/A
C 82

0

CHANNEL 7
L 3E -
L 30

51C

ISE
t50
5/0

18E
180
Lee

= I

11`

y.

CHANNEL

L C
CHANNEL 3

CHANNEL
51.8
L 3A

L-3,9
L 3 C

14
C7

L58
L SC

L7

184

188

FIGURE 7. ANTENNA, RF & OSC COIL LOCATIONS

ANTENNA AND RF ALIGNMENT

STEP

SIGNAL
GENERATOR

CONNECTION

OUTPUT
INDICATOR

CONNECTION

SIGNAL
GENERATOR

SETTING SPECIAL INSTRUCTIONS
ADJUST

(See Figs 3 & 7)
1. Across ant term Oscilloscope connected at Channel 10 Remove 6BQ6 and insert a 2500 C-5 for properstrip on chassis junction of R-5 (22K) and dummy load from pin 8 of test bandpass for chan-with short ant R-6 (22K) and chassis de- socket to chassis. Open R-7 nel 10 -also adjustlead-in removed &

couple marker in.
coupled by 150K resistor. (1000) or use a 12AT7 tube with

pin 6 removed.
*C-4 if necessary.
See Figure 9.

2. ,, ,, Channel 13 ,, Position C-1 (220)
for max gain. See
Figure 9.

3. ..
" Channels

6,5,4,3,
2, in this
order.

Compress or
spread the RF and
antenna coils to ob-
Lain proper response.
See Figure 8.

See Figure 7 for coil locations.

* Check channels 7 to 13 for response and, if necessary, adjust L-4. This will have more effect on channels 10 to 13than 7 to 9. If this is done, it is necessary to readjust the plate trimmer, C-5, and recheck the high channels.
The antenna coils are tuned on the picture side and the RF coils are tuned on the sound side of the response on lowchannels (2-6).
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Motorola Television Chassis TS -101, Models 19K2, 19K31 19K4

Alignment Information, continued,

A-

SOUND\

COI/ CHANNEL RESPONSE WITH L/h1/7-5 H/efH CHANNEL
FIGURE 8. RF RESPONSE
CURVES, CHANNELS 2-6

RESPONSE

sz

WITH

FIGURE 9. RF RESPONSE
CURVES, CHANNELS 7-13

OSCILLATOR ADJUSTMENT

1. Remove 6BQ6 and insert a 2500 ohm 25 watt dummy
load from pin 8 of test socket to chassis.

2. Put oscillator back in the circuit.

3. For each channel, the marker generator is tuned to
that channel's sound carrier frequency. When the
oscillator is properly aligned, the marker pip should
fall into the 21.9 me trap dip on the overall response

L/h 1/TS

.5-01.//V0

1//27E0

FIGURE 10. OVERALL
RECEIVER RESPONSE

curve. The shield over the tuner must be removed
but the side plate on the chassis should be left in
place. Removal of the shield lowers the oscillator
frequency and to compensate for this, C-15, the fine
tuning control, should be tuned about 15° off mid -
capacity point toward minimum capacity. The shield
detuning effect is more marked on the low channels
and these coils should be dressed as far from the
shield as possible to minimize the detuning effect.

STEP

SIGNAL
GENERATOR

CONNECTION

OUTPUT
INDICATOR

CONNECTION

SIGNAL
GENERATOR

SETTING
ADJUST

(See Figs 3 & 7)

1. Across ant term Oscilloscope pin 4 Channel 10 *C-14 until sound marker falls in

with short lead-
in disconnected.

and
chassis.

Z. " II Channel 13 L-7 by spreading or compressing
until sound marker falls in trap
dip.

3. .. " Channel 10 Repeat 1 & 2 until no improvement
results and then check each high
channel in turn.

4. If Channels
6, 5, 4, 3,
Z in this
order.

Set osc coils by spreading or
compressing so that audio marker
is in the trap dip. See Figure 10.

* C-14 is adjusted on channel 10 since this is mid -channel of channels 7-13. All high channels must
be checked to be sure that they fine tune within plus or minus 30 degrees of the setting of the fine
tuning capacitor as explained above.

OVERALL RECEIVER SENSITIVITY MEASUREMENT

An overall measurement of sensitivity is made as fol-
lows:

1. Connect an AM signal generator to the input termi-
nals of the receiver chassis after removing the short
300 ohm lead which connects to the antenna input
strip on the back of the cabinet. To match the gen-
erator to the receiver input, a resistor matching net-
work should be used. In the case of a generator with
a 50 ohm output impedance, for example, place a 100
ohm resistor in series with the output terminal of the
generator and a 150 ohm resistor in Series with the
ground terminal.

2. From cathode of picture tube to chassis, connect a
calibrated oscilloscope.

NOTE: To calibrate scope, connect it across 6.3 volt
filament supply. The peak -to -peak amplitude
on the screen will then be approximately 18V
(6.3 x 2.8).

3. Set contrast control for maximum sensitivity (fully
clockwise).

4. Tune signal generator to the video carrier frequency
of the channel being checked. Generator signal
should be 30% modulated at 400 cycles. The signal
from the generator to produce 20 volts peak -to -peak
at picture tube cathode should be less than 50 micro-
volts on all channels.

5. If sensitivity is down onhigh channels, reverse gen-
erator and matching resistor network and recheck.
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MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION
CHASSIS
TS -118
MODELS
See Chart

Below

The models in which Chassis TS -118
is used are listed at right. The
schematic and a page showing circuit
changes follow this page. Chassis
TS -115, used in Model 14K1H, is al-
most identical, but uses a 14 -inch
picture tube and has other minor
differences such as variations in
focus coil circuit. Chassis TS -114,
used in Model 14T3, is also similar,
but here other differences are, V-13
is 6SN7GT, R-63 is 100K, chassis lay-
out is somewhat different.

EXT. 8C ANT.

ENT ANT
CONNECTIONS

(REPROVE LINK))

LiNx

POWER
RECEPTACLE

SPEAKER
PLUG

ION TFt

FOCUS COIL
POSITIONING

ADJUSTMENT STUD

PICTURE
CENTERING

LEVER
FOCUS COIL
ECCENTRIC

ADJUSTMENT STIR

FOCUS COIL
POSITIONING

ADJUSTMENT STUD

AM

ANTENNA

EXT.
2

3
STRIP

RADIO
CHASSIS

(REARVIEW)

ION TRAP

CABLE CONNECTIONS ON

COMBINATION MODELS

CAW
CAPACITOR

POWER CORD USED AS
FPI NTENNA

ti,EAC
PD VEN

iNPUT

PRONOLXOTOR PROW
RECEPTACLE PICK-UPPl..

VOICE ADJUSTMENT
THUMB

TO LEVEL PICTURE

PICTURE TUBE ADJUSTMENT LOCATIONS

Model Type of Receiver

AM -FM
Chassis

Used

Record
Changer

Used

17F1
17F1B
I7F2W
I7F3B
17F4
17F5
17F5B
1710
17K3B
17T1
17T1B
17T2
l7T2B
17T3

Combination, red-brn mahogany
Combination, limed oak
Combination, walnut
Combination, limed oar(
Combination, red-brn mahogany
Combination, red-brn mahogany
Combination, limed oak
Console, red-brn mahogany
Console, limed oak
Table, red-brn mahogany
Table, limed oak
Table, red-brn mahogany
Table, limed oak
Table, molded astic

HS -253
HS -253
HS -253
HS -253
HS -253
HS -261
HS -261

RC -36A
RC -36A
RC -36A
RC -36A
RC -36A
RC -36A
RC -36A

PICTURE
CENTERING

LEVER

TEST
SOCKET

H R
OSC

01.0 vEnt.,EE yEr

YOKE ADJUSTMENT
THUMB SCREW

 0 0 0 0

SERVICE ADJUSTMENT CONTROLS

HORIZONTAL OSCILLATOR ADJUSTMENT

POWER
INPUT

The HORIZONTAL HOLD control should have a sync
range of approximately 180 degrees. If the control is'too
critical, adjust as follows:

1. Short out HORIZONTAL OSCILLATOR coil L-23. This
may be done with the chassis in the cabinet by shorting pins
3 & 8 of the test socket on chassis rear.

2. With the centering lever, move the picture to the left so
that the right edge of the raster can be seen. Adjust the
HORIZONTAL HOLD control to about the middle of its range
and note the width of the blanking pulse. (The blanking pulse
appears as a gray bar at the right edge of the picture).

3. Remove short from HORIZONTAL OSCILLATOR coil.

4. Adjust HORIZONTAL OSCILLATOR coil until the same
amount of blanking pulse can be seen as was noted in step 2.
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Motorola Television Chassis TS -118

TE
3RD. IF

1N60
V6

6ALS
VIDEO DET

XTAL USED
IN PLACE OF V6 IN
SOME SETS

1 A

AUDIO+,

6AH6

2.21_

C43
V7

BLU? ,

3 t GRN
5 LI6 LI7

(Alf_
VIDEO AMP. 5

2
X

3 11
RFC YEL

DOT
RED-
GRN

038 BLK
DOT

1 O
4

7 1
'(NOT USED) -

9._

C3.71 5600j,
R261

DOT

!MEG},
Rg9

1070
3

MF

C68D
OR
860

12K
R36 L19

33K 111E.4.4.
R35

30 LI8

4

4.5 MC042 TRAP1008

120L YEL
MF

C35

.1

C9I CONTRAST
R102 IN

LATER
SETS 2700

GRN
DOT10000 i

R3IA- - - 096 R99

FRED
A.G.0 2000

120
R103 TO

9+ 4700
CLIPPERS

47 R37

R30

B+

96

V14
VERT. SWEEP OUTPUT

6AS 5

( IN SOME SETS)

8

V15
6H6

PHASE DET.
(IN SOME SETS)

PIN VIEW OF
PLUG ON SPEAKER

FRAME
(USED IN COMBINATION MODELS ONLY)

CONTRAST

R3IA

CR2

10091.

120

2 "r "N`-'

L_ 120wr
10001

CR2 REPLACES C95, C96, RI02 a R103
IN SOME SETS

'F'
TI

MIXER
IF

V3 v4
6AG5 6A65

1 ST. IF AMP. 2 NO. IF AMP.
ON SOME SETS) (IN SOME SETS)

5 5

R19
56

X

NTT BOTH 1ST 62ND IF
COILS 11_11 6 LI5 CHANGE WHEN
6A65 TUBES ARE USED.

'H'

VIO

CR1

.005 MF

- /---;
470K 4701

2 3 4'

C68C
TOR
C868

VII

CR1 REPLACES R46, C54,8, R47
IN SOME SETS

CR3 REPLACES C59, R58, R59, C60, R60 a C61
IN SOME SETS
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MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION
Motorola Television Chassis TS -118, I.F. Alignment Information

1. Remove the high voltage generator tube V-17 (6BQ6GT)
from its socket to eliminate horizontal pick-up in the oscil-
loscope. Replace 6BQ6 with dummy load of 2500 ohm 25
watts connected from B plus side of fuse to chassis.

2. By means of an external battery, apply a negative 3.0
volt bias from the bottom of the 1st IF tube grid coil damp-
ing resistor, R-13, to chassis.

3. Using leads as short as possible, connect the hot side of
the sweep generator to the grid (pin 1) of the 1st IF tube V-3
(6AU6) through a 5000 mmf capacitor (do not use the loose
or "spraying" method of coupling). The low side is connect-
ed to chassis. Set the center frequency of the sweep to about
24.6 mc and adjust initially for a sweep deviation 01 ap-
proximately 12 mc. However, a sweep of from 8 to 10 mc
may be found better for overall alignment.
4. Using R-26 (lbOK) as a decoupling resistor, connect the:
scope to pin 4 of test socket and chassis. If a stronger out-
put is required, connect the scope between the picture tube
cathode and chassis. The curve seen at this position will be
the reverse of the polarity shown in Figure 6.

5. Set the contrast control at minimum.
NOTE: If a distorted or unstable picture is seen on the os-
cilloscope during alignment, it may be necessary to stop the
oscillator by disconnecting resistor R-9 (1500) from the
plate (pin 6) of the oscillator tube V -2B (12AT7), or by sub-
stituting another tube with pin 6 removed.

NOTE: The 1st & 2nd IF traps are tuned from bottom of
chassis while IF cores are adjusted from the top.

6. Tune the low frequency trap L-14 located on the 2nd IF
coil for maximum attenuation on the curve at 21.9 mc.

7. Tune the high frequency trap L-12 located on the 1st IF
coil for maximum attenuation on the curve at 27.3 mc.

8. Adjust the 1st IF coil, L-11, to place a 26.6 mc marker
on the high side of the response curve 60% down from max-
imum response. See Figure 6.

9. Adjust the 2nd IFlcoil, L-15, to place a 22.7 mc marker
on the low side of the response curve 60% down from maxi-
mum response.

10. Adjust the 3rd IF plate transformer T-2 to provide a
flat top or symmetrical response curve.

11. Reset the traps (steps 6 and 7) and again check the IF
for proper response.

NOTE: It is suggested that the bias be removed for accurate
setting of the traps.

12. With bias applied, connect the sweep between the grid
(pin 2) of the mixer tube V -2A (12AT7) and chassis.
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21.9 27.3

22.7 26.6

A

FIGURE 6. IF RESPONSE CURVE

13. Disconnect the trimmer, C-14, in LC circuit in the
grid of the mixer tube, or short the trimmer thru a 10,000
mmf ceramic disc type to chassis.

14. Bring both cores of the mixer transformer, T-1, si-
multaneously from the outside towards the center. The
half -way markers should be 26,4 mc and 22.9 mc.

NOTE: In aligning the three IF coils, each coil is adjusted
individually, but when adjusting the primary and secondary
of the mixer transformer, the adjustments should be made
simultaneously. The important point to keep in mind is to
obtain a flat response curve with as much gain as possible.
The sides of the curve should be straight and as steep as
possible. Simultaneous adjusting of the primary and sec-
ondary is the easiest way to obtain this result. The trans-
former by itself is, in effect, tuned for the same pass band
as the three staggered circuits. See Figure 7. The only
difference in the overall waveform should be that the sides
of the overall wave are steeper. Constant use of the 50%
markers (22.9 mc and 26.4 mc) should be resorted to, since
it is absolutely necessary to obtain the proper curve. A
slight dip (not exceeding 10%) is permissible in the mixer
transformer response curve.

FINE TUNING POWER SWITCH B
VOLUME

CHANNEL SELECTOR CONTRAST :11

INPUT

C-60 R -F
TRIMMER

T -I
MIXER

opr_
c-12 (SEC -ROT)
OSC°TRIM

MIXER
LC TRIM

L-23
NORM

05C

TOP VIEW
OF CHASSIS

L ;I (TOP) L-1211307)
1150 TRAP

(1) L2-1.5017 r I

(:)
T-2

'10'31110 I.F
ION ROT)

L-14 (80T)
LOW TRAP

L-18 L-20
45 MC LI'," SOUND TAKE -OFF
TRAP

V-19

T-3 0
RATIO

OET
(PRI. TOP),
(SEC 8011

TUBE AND ALIGNMENT ADJUSTMENT LOCATIONS

2t.9 27.3

22.9 26.4

A

FIGURE 7. OVERALL RESPONSE CURVE FROM MIXER
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Ilkuuntz TV
VIEW OF C R T. - PICTURE TUBE ADJUSTMENTS

RUBBER
CUSHION

CD) VERT. DEFLECTION
YOKE ADJ. FOCUS

COILtv

INTERNAL TUBE
FLAG BASE

A
ION TRAP

ADJ.
GROUND HOR DEF.

YOKE ADJ. FOCUS COIL
f4 CR.T. CUSHION ADJ. HOR. ADJ. ARM
ADJ. BOLTS PLANE-FOCUS COIL

NOTE: The 4 nuts "E" on Fig. No. 1 are welded
positions on the 19" model and not
adjustable.

FIG. NO. I

REAR VIEW OF CHASSIS

A
N
T

SPEAKER
10 of

© Z 0 (S)

RANGE
(0) 0 0

P HONO H.DRIVE H.LIN.

FIG NO. 3

L_
300 OHM

INPUT

Chassis Models Kinescope

17A2 M31, M32 16" Rect.
17A3 M31R, M32R 16" Round
17A3A M41, M42 17" Rect.
17A4 M33, M34 19" Round
17A7 M46, M49 20" Rect.

6AU6 6T8 6AQ5
SOUND ), FM. DET. AUDIO

I.F. 1ST AUDIO OUTPUT

6A55 6J6 6/1005AU66AU6 XTAL. DET.
RF OSC. SOUND

AMP. MIX. VID. I.F. AMP MIXER

AGO.'

BLOCK CIRCUIT

DIAGRAM

12AT7
SYNC. AMP.
SEP. 8.
LIM. LIM.

6SN7
VERT. VERT.
OUT. OSC.

6SN7 6866
HOR. HOR. );HORIZONTAL
A.F.C.
CONT.

OSC. OUTPUT

6AU6

VIDEO
AMP.

6W4

DAMPER

M33

P

E

E

KINESCOPE

IB3

HIGH VOLT.
RECTIFIER
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Kuntz TV
This circuit applies to the
following chassis:
No. 17A2 above serial 71440
No. 17A3 above serial 85800
No. 17A4 above serial 57629
and all Nos. 17A3A & 17A7.

Modifications:
Resistor R12, 820 ohms, in the
low voltage power supply, is
shunted in aprallel with an
additional 820 -ohm 2 watt re-
sistor in Chassis 17A4 and
17A7 which use 19 and 20 inch
picture tubes.

In some sets type 6BC5 or
6AG5 tube is used instead
of 6AU6 shown as the 1st I.F.
amplifier (V7). When these
tubes are used, pin 2 is not
grounded, but is connected
back to pin 7.

Besides the kinescope tube
types stated under V17, 17"
and 20" types are used on
some of the chassis.

Please note that C71 is
.04 mfd. for use with type
16DP4-A only; when other
picture tubes are used
this condenser is :1 mfd.

BACK OF CABINET
0 O 0 0

O 0
0

0
O 0

PICTURE
CENTERING
LEVER

100

INTEMM

Fl

F-
RAIIET 511121 1E11111 SELECTS COILS

T 701 CAREL 1E51110

Int
4500

T3 n,

6AG5 cot 6BC5
OF ARP

VI

I/2 6SN7GT
OSC

V124,

TEE

C50
Os 2

110

500

051°

N

5

0200

°
100.F 

1110

T4
TM DER 021100

IKE

5U461,W
V.3

[-'ti40
-c 1 /1

654
II

AN T5 to

155 B
151 P.

027.

111

2191 6200

1500 1500

LO

MO
COIL

TUNER

MI 
10.1
450

VENT NOLO

1/2 6SN7GT
VEI7 OUTFIT

V126
C5I

At

155

IN
UO

050

152 rM1.111

MN

III 1102

111 .

005.. 005 002

C52

7
157

uumm

101 20
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6AU6
SOUND

V4

Z2
626621IT111

022
5000

,AU6
1 1(01(
V7

631
5000

In

164 its 639
T2

C23
50001

+150 3.

1115

110
020%

1114

02 RIO

0.20
21

+1501 +316 V.
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210 12 AND

VS

131

CST 32
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CO.
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Aft S ISC
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1 A
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J 663
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1

J
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310 1 ARP
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115

v01.111011

C43
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100/0 001P01

632 V6

A22 01

Ay T2

920
120115%
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4100

1St

+1501. +3163. +4153
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01000 AMP

VIO
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11-111

ION OAHE

ITS
1260

CST

111 is

5500

6BG6G
MON. 0111(31
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MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION
Alignment Instructions for Muntz TV 17A2, 17A3, 17A3A, 17A4, 17A7
A 22,000 ohm isolation resistor, for scope or VT meter, is provided beneath the chassis at point "E" Figure

No. 5.

VIDEO I.F. ALIGNMENT CHART

DUMMY
ANTENNA

SIGNAL
GENERATOR
COUPLING

SIGNAL
GENERATOR
FREQUENCY

CHANNEL CONNECT
V.T.V.M.

FIG.
NO. 5
ADJUST

REMARKS

#1 .001 Pin #1 of V8 25.7 MC 2
DC probe to Test
Point "E"

D (Z6)

#2 .001 Pin #1 of V8 24.7 MC 2
DC probe to Test
Point "E"

C

#3 .001

High side to un-
grounded tube shield
floating over con-
verter tube (V2).
Low side to chassis.

22.7 MC 2
DC probe to Test
Point "E"

B (Z4)

Short Antenna connections. To
avoid distortion in the response
curve which may be caused by AGC
action, keep the attenuator of
the signal generator to a mini -
mum, below 2 volts on the vacuum

#4 .001

High side to un-
grounded tube shield
floating over con-
verter tube (V2).
Low side to chassis.

21.8 MC 2
DC probe to Test
Point "E"

tube voltmeter. Adjust for max -
imum reading.

#5 Repeat above operations until no further improvement can be made.

OVERALL VIDEO I.F. RESPONSE EMPLOYING I.F. CURVE

DUMMY
ANTENNA

SWEEP
GENERATOR
COUPLING

SWEEP
GENERATOR
FREQUENCY

MARKER
GEN.
FREQ.

CHANNEL
CONNECT
SCOPE

FIG.
NO. 5

TOUCH-UP
REMARKS

#6 .001

High side to un-
grounded tube shield
floating over con-
verter tube (V2).
Low side to chassis.

24 MC
10 MC
Sweep

20.6 MC
22.6 MC
24.3 MC
25.1 MC

2 Point "E"

A

B
C
D

Short antenna connections.
Check response curve to Fig.
No. 6 and touch up where
necessary.

DISCRIMINATOR AND SOUND I.F. ALIGNMENT

Connect two matched 100K ohm resistors in series from Pin #2 of the 6T8 to chassis ground. Fig. No. 7.

ANTENNA

SIGNAL
GENERATOR
COUPLING

SIGNAL
GENERATOR
FREQUENCY

CHANNEL
V.T.V.M
ONYCNECT

.

FIG.
NO. 5

ADJUST
REMARKS

#7 .001
Pin #1 of 6AU6

V10
4.5 MC

(unmod.) 2

Pin #2 of 6T8 and
Chassis Ground
(Fig. No. 7)

F, H, I

Turn picture control (contrast)
all the way counterclockwise.
Maximum reading. Use non-metallic
screwdriver.

#8 .001
Pin #1 of 6AU6

V10
4.5 MC

(unmod.) 2
Move to Point S and
T, Fig. No. 7 G

The correct setting is when the
VTVM pointer is at zero "cross
over point." Use non-metallic
screwdriver.

20.6 MC.

L K LIMITt 500
C11 ®® C9 APPROX.

251

f:A J
N (I) vf) C

A
Mii)

25

L5

®Z40 MAX

226 24.35
1

FM Z3 - BENEATH
ci 26 OD e CHASSIS

FIG. NO. 6

PIN NO.2 IE ,(3), G-ABOE
____, V2 OF 6T8I

I

VIII

DETECTOR CHASSIS I co Ki_ I
NOA

ALIGN. TIE
POINT

4.5 MC.

Z20< H -ABOVE
El-i-->w

I

1

iooK 1
- 4 :191

MFD K
I-

c-..TRAP -
CHASSIS I__ _ _ _ _..

ADDED --
FOR

_
- ,I -BENEATH

CHASSIS
-

TEST -
005 MFD 47K 220 OHMS Nay

ALIGNMENT POINTS
FRONT OF CHASSIS TOP VIEW

ETC -1

T000 T500
.- MMF -L- MMF

-10 2 FIG. NO. 5 FIG. NO. 7
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PHILCO TELEVISION RECEIVER MODELS
50-11600, 50-T1632, AND 50-T1633

The circuit diagram on the next two pages is exact for the above listed
models made under Code 122. The same models made under Code 121 are very
similar and the differences are explained on page 104. Other Philco models
which are the same or very similar to these models are listed below, with
a brief explanation of correspondence.

51-T1606, Code 131, same as 50-T1600, Code 121.
51-T1606, Code 132, same as 50-T1600, Code 122.
51-T1604, 51-T1606, 51-T1634, Code 122, same as 50-T1600, Code 122, + pilot.
51-T1604, 51-T1606, 51-T1634, Code 125, same as 50-T1600, Code 122, plus

pilot lamp, and 7N7 replaces 6SN7.
51-T1604, 51-T160 in some cases uses #76-5747 tuner instead of #76-5411.

All Philco material in this manual is copyrighted by the Philco Corporation
and is reproduced through their courtesy.

0

50

100

IMMEMOMMEMMEMEMMOMMEMEMMANSMEMM
IMEMMOMMOMMEMMEMMWOMMEMEMMOMMEMOME
IMMEMEMEMEMMOMMMINIMMEMMEMMIMMEMMO
IMMOMOOMMEMOMOMMEMOMMEMEMEMMEMMOMMmmmommommmummommommummummumms
IMMM=171110MMEMMOMMIIMMEMOMM11IWAVOMME
IMMOISIMEMOMMICOMMEMMEMMWAWAMMEM
IMIIMMOMVAMOMMMEMOMMEMMEMWMAMEMS
IMMINISKIIIMMOOMMEMMEMMEMMINMEAMEMME
IMMEMEWAMMEMMIMMEMEMOMMINIVAMMEMMO
immommUmmimmONWIMMEMMINWIFAMMEMOU
IIIMMEMMIRVEMMINMEMMIMMEMIAVAMMEMMEM
MEMMOMBUIMMEMEMOMMEMMEMACOMEMMOMM
IMMEMOMOVIMMOMMEMMEOMMEVIPAOMMMOMMMmommossmismommmlimmommuirammmumm
IMMEMMEMIIIMEMMEMMEMEMMFAHMEMEMMEME
IMMEMOMMAUMMIMMOOMMEMENMAMMEMEMMOM
IMEMOOMMIIRMEMMEMMEMMOVAMIMMOMMEMME
IMMEMOMMIIMIMMOMMOMMIWAMWMOOMMIMOMM
IMMOMMINIAMMOMMOMMIWAWAMMOOMMINIMM
IMMEMOMMUMMOMMOOMM,AMMIMMEMMSMOMMlinimmmomminvemmwdmmwammummomm
MIMEO NMI IIIMMb;7111INEr.d1111ONN IMIIIMEM
IRMO NMI /MEW /WM 11111MMIIMmis IN WM.. AIME, AMIN EMMEN
111111M111 7" NNW MINIM IIIMMIENMEI
INOMM1 111111111/ BIM MEIN 1111111111111111M
1=111111111 =EL mINIMPAIN 1111FAIMEINI =MOWN=MEUSE
'MEN 1111111111M1011111M1 11111111N11011/

01111MMMIll 51111111111=111111p !MEW

X +4.1MC X+2.IMC XMC

XMC = PICTURE CARRIER FREQ.-
OF PARTICULAR CHANNEL

Over-all Response Curve

PHILCO PART NO
66-2228340

TO

METER

2200
OHMS

METER

-7
J CLIP

PHILCO PART NO
27-4787

ALIGN TEST Jack Adapter

TO -10 VOLT
SUPPLY

0,000 OHM
POT

PHILCO PART NO
45-5030

VIDEO SYNC AND SWEEP
VOLTAGE MEASUREMENTS

Since the actual value of peak -to -peak voltage in the
video amplifier depends upon the strength of the signal
being received, no value is given on the schematic.
However, the relative gain of the stages is given, to
serve as a standard for comparison. The gain is cal-
culated by measuring the input and output voltages,
and dividing the output voltage by the input voltage.
The 1st sync separator, which is a cathode follower,
has a gain of I 2.

The combined output from the horizontal and ver-
tical sync separators is approximately 18 volts, peak -to -
peak. If either separator is inoperative, the output
drops to one-half, or 9 volts, peak -to -peak. The output
at the sync inverter plate should be approximately 30
volts, with either 9 or 18 volts input.

Below each wave form shown on the schematic, the
frequency for synchronizing the test oscilloscope is

given.

PHILCO PART NO
45-3505-41

01

7100,000 OHM RESISTORS
PHILCO PART NO
66-4106340

V14 i V TVIA OR
L_ 20,000 -OHMS -PER -VOLT

VOLTMETER

PLUG PHILCO PART NO 27-4785-3

FM TEST lack Adapter

 GND

 SCOPE

103
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PHILCO TELEVISION RECEIVER MODELS 50-T1600,
50-T1632, AND 50-11633

ALL CODE 122
Philco Television Receiver Models 50-T1600, 50-

T1632, and 50-T1633, all Code 122, are similar to Code
121, first production of these models. The main differ-
ences are as follows:

1. The dual sync separator was changed to a single
separator with a series noise gate.

2. The 6AL5 video detector and a -g -c rectifier was
changed to a 12AU7, which is used as a video detector,
a -g -c rectifier and 1st sound-i-f ( intercarrier) ampli-
fier.

3. The 4.5-mc. trap was moved from the plate of
the video -output tube to the output of the video de-
tector.

4. The intercarrier sound take -off point was moved
from the plate of the first video amplifier to the output
of the video detector.

5. The a -g -c damper was removed, and the a -g -c
system was changed to variable -delay a.g.c. with sound
a -g -c boost.

6. The 6/10 -ampere delayed -action fuse was moved
from inside the high -voltage cage to a point between
the high -voltage cage and the chassis power deflection
socket, J5.

7. A balancing condenser was added to the FM
detector circuit.

J4 SPEAKER

TC12(SIF )

TEST JACK '203 0 0
TCIO(23.6MC)

TCWELIMC TRAP)
1,9(26.01,)

TC)(28.3MC) .0

TC6(23.1 C)

0

J2 VOLUME CONTROL
SOCKET

GS

C2
G3

TCS (25.734C) LA)
TC 4 ( 20.664C TRAP) Gt

TC2(22.BMC)

TC3(22.13AC TRAP)

0

CII TCI

C103

TC13(1-M DET PRI )

TC14(rU DET SEC)

TCII (4514C TRAP )

R-F/I-F Chassis, Showing Locations of Adjustments

104

TB1

DI

0 LL IAJ

(1117
000

BAGS
RF AMPL

cx
10,000

(I
Ir

122

MI
6../S

XER 145

R6
220,000

1/26-762S
0 OSC

12

2.52 TO

0 A., R

± 10,000

ABCS
°L. 1ST IF (COMMON, C24

ISOY 25.) MC
1002,2

TRAP 6

RI
0137 39

100,000

500

C17.. oT
15007

R15
5600

22

613C5
2ND IF (COMMON/

I50,/
; 5600

1623
7680

04

R16

330
R.

RFC C25 C26 470
1500 T1500 T 1500

=

CI
50

AL _ VOLTAGES MEASURED WITH NO SIGNAL INPUT

* *V( LTAGES MEASURED THROUGH 100,000 OHM
ISOLATING RESISTOR

ALL RESISTOR VALUES IN OHMS AND ALL CONDEN
SCR VALUES IN °OF UNLESS MARKED OTHERWISE

RF/IF CHASSIS

POWER-
T4

DEFLECTION
CHASSIS

(PART
OF

8643

J6

PL I

115V AC

WI

SY AC

6

PL

ST5GT
LV RECT

250V

6/10 AMP DELAYED A TIO

.12

2

R66
200

FOCUS

FOCUS
24

SYSGT
LV REG`

-26V

-9V
0

PL 6123

L A 10,000
-12' 669

2I9 H IOUr r.

C70

TC2

LS

119

4,00

6130,
3RD IF CC

ISOY

- C32
680

651170
SYNC .

R69 SA

DC6BA
SOO'

-.7573

C95

22
CSC

LOCI
IN

ALL WAVE FORM VOLTAGES ARE PEAK TO PEAK VALUES C611
*INDICATE° AMPLITUDE VARIES WITH NIGH -FREQUENCY RESPONSE OF THE OSCILLOSCOPE

_LMEASURED WITH PIN 4 OF VERT 05C AND DISCHARGE TUBE MOMENTARILY GROUNDED = 4011F
IF MEASURED WITH 135N70, (PHASE COMP AND HORI2 OSC) TUBE REMOVED
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1/2 124U7
_ 1ST SIr

(INTER -
CARRIER)

R133
1800

C 110

-IV 1341.16
SIF (INTERCARRIER)=4.5 MC

26051f Z3 1 1/2 ITS
651 IINTERCARRIER)r F M DET

tr.

O 1

I

nTC1

e 11 .116.e
1

''''S; 1

rcJ

I Z.! le.

L _ _- - - --I
rc 4 I

_Ii

A 475, 7 c..lis =R55
R52 C56 C114 270 =-:  70,000 0.--11--*--*

1000
14000

RS31
1500 M.0022

.003 Ur F R56R54 R50
R13 22,000 vaziz 33,000

DU r

se TC6

7;:rTRAP
761s C35

00 R2I
3300

620
6200

L13

1500
: L15

C311
1500

r
MOUNTER
ON POWER
DEFLECTION
CNA 5515

4.7 750
CG

0113

VOLUME- CONTROL
SOCKET

ILUG VIEW)

1

CONTROL PL
665 (PRONG I

VIEW,
ARCS L_ 67,000 .OIUF

4TH ir (COmr606)

145v

470

VIDEO CARRIER IF = 26.6 MC
SOUND CARRIER IF = 22.1 MC

65F o00

1300

C1111

.0068
4'

TOO
23.6
MC

1500

1/2 124U7
VIDEO OCT AND
AGC RECT

L11

ro
40

6139
100,000

C101
M..221.1F

R3 R75 '/2 41470T
VERT 05C AND10.000 4700

10 CPS '05 DISCNARGE
0.0.13 90:E TO

R/1 674
RED asu j6LUE

8800 2700 R76 .75GaRnez=
HP

',2456741.
PHASE COMP

60V r0,
1105 _

a,
 IV TO
-3V
Is
.60,000

504

.022
Ur

680
8200

C 72
.0047
MP

2 '/9 'VOGT
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6766
50,000
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612
-5.evvv,

330,000 695

8764
250,000
VERT HOLD

IP VIEW)

NOR OS C
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'PIS CPS

21E. 1. : 7
O

_ 3 z RED .S0
4 -SS ,/ SIMI:I 3t 1_ -.. 1-r , o STAII I l,,-1 _ 6
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I : 3 II- '
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0114F !,:+gi siII 93

'.7
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I/46/6
15T AUDIO

60
330
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lLUGVIEW)

2_ J3

0 00
4.5 MC TRAP

C49 32:
11  9
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o 10011H

0108
1500

i---k-I
" `4"

-10 ?
1/31S CPS -

6806 GT
005 OUT

41506GT
NOR OUT

9 .101
47

250

R102
12,000

MODELS 50-T1600, 50-T1632 and 50-T1633

OVISGT
AUDIO OUTPUT

750 t
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2 1.IF
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MEG

Va 12407
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C 1161
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Philco Television Receiver Models 50-T1600, 50-T1632, and 50-T1633, All Code 122, Schematic 105
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MODELS 50-T1600, 50-T1632 and 50-T1633 PHILCO

I -F ALIGNMENT CHART

STEP

SIGNAL -GENERATOR
CONNECTION

OUTPUT -INDICATOR
CONNECTION

SIGNAL -GENERATOR
SETTING

ADJUSTMENT
INSTRUCTIONS

1 Connect output of AM gen-
erator to G2.

Connect v.t.v.m. or 20,000
ohms -per -volt voltmeter
through ALIGN TEST jack
adapter to the ALIGN
TEST jack. Disconnect
bias source.

23.6 mc.
See Note 3.

Tune TCIO for maximum
output. See Note 4.

2 Same as step 1. Same as step 1. 28.1 mc.
See Note 3.

Tune TC8 for minimum in -
dication. See Note 4.

3 Same as step 1. Same as step 1. 28.3 mc.
See Note 3.

Tune TC7 for maximum out -
put. See Note 4.

4 Same as step I. Same as step I. 26.0 mc.
See Note 3.

Tune TC9 for maximum out -
put. See Note 4.

5 Same as step 1. Same as step 1. 23.1 mc.
See Note 3.

Tune TC6 for maximum out -
put. See Note 4.

6 Same as step 1. Same as step 1. 20.6 mc.
See Note 3.

Tune TC4 for minimum out -
put. See Note 4.

7 Same as step 1. Same as step 1. 25.7 mc.
See Note 3.

Tune TC5 for maximum out -
put. See Note 4.

8 Connect output of AM gen-
erator to Gl.

Same as step I. 22.1 mc.
See Note 3.

Tune TC.i for minimum out-
put. See Note 4.

9 Same as step 8. Same as step I. 22.8 mc.
See Note 3.

Tune TC2 for maximum out -
put. See Notes 4 and 5.

10 Repeat step I of PRELIMINARY ALIGNMENT CHECK CHART

11 Connect output of AM gen-
erator to pin 3 of J3.

Connect v.t.v.m. or 20,000
ohms -per -volt voltmeter
through FM TEST jack
adapter to volume -control
socket. Connect vertical
input of oscilloscope to
same adapter.

4.5 mc. ( modulated ). Tune TCI2 and TC13 for
maximum indication on
oscilloscope. Tune TCI4
for zero volts on voltmeter.

12 Same as step 11. Connect r -f probe (crystal
detector) to grid (pin 2)
of picture tube. See Note 6.

Same as step I I. Tune TC11 for minimum in -
dication on oscilloscope.

NOTE 1: Attenuate the signa -generator output to keep the output at the ALIGN TEST jack below 2 volts, peak -to -peak.
NOTE 2: The following information should he used to find the adjustment required:

TC5 Adjusts the position of the video carrier on the curve.
TC6 Sags or bulges the top of the curve.
1 CIO Tilts the top of the curve.

NOTE 3: The generator output should be adjusted to maintain between 2 and 3 volts of a -g -c voltage, as read at the
VIDEO TEST jack.

NOTE 4: When making this adjustment, the core should be rocked, and the meter indication observed very carefully.
NOTE 5: Two peaks may be obtained while tuning TC2. Starting with TC2 at maximum counterclockwise, the cor-

rect peak is the second larger one obtained while turning the core clockwise.
NOTE 6: The r -f probe, Philco Part No. 76-3595, is used as a detector, and the oscilloscope as an indicating device.
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PHILCO TELEVISION MODELS 51-T1443B,
51-T1443M, 51-T1443L, 51-T1443X,

AND 51-T1443XL

The models listed above employ a new type dual chassis. Although the
circuit is similar to 50-1600 Code 122, covered on the preceding four pages,
there are sufficient differences to warrant a special treatment of this
material. There are a number of additional television models which are
similar to the 51-T1443 sets which are described on the next four pages,
and information on the similarity of these models is given below:

51-T1443PM, 51-T1443PL, 51-T1443PW use the same "1443" chassis plus a phono-
tuner connections to form combination sets.

51-T1601, -02, Code 121, 51 -T1607,51 -T1634, Code 123, differ slightly from
"1443" in that the RF chassis has a 7C5 in
place of 6V6GT, and two 1X2 tubes as a
doubler are used instead of a single 1B3GT,
two 5U4G tubes replace two 5AX4GT, and an
improved horizontal linearity circuit.

Code 124, same as above, but #76-5411 tuner instead of #76-5747.
51-T1835, differ slightly from the "1601" series; rearrangement of

of the B+ circuit is the main change; less
horizontal sweep voltage is needed by the
17", 65° deflection, rectangular tube.

in "1443P" and power chassis as in 51-T1832
except for the phono and tuner provisions.

51-T1874 as 51-T1870 plus the RT-4 tuner to provide AM radio.
ame as above, but uses RT-2 AM -FM tuner instead.

51-T1634,
51-T1832,

51-T1870 uses RF chassis as

51-T1872,
51-T1875 s

HORIZONTAL SWEEP
ADJUSTMENTS

The range of the horizontal hold control is sufficient
to compensate for normal variations in the frequency
of the horizontal oscillator, and no other adjustments
are ordinarily required. However, if the tube or any
of the components are replaced in the horizontal -oscil-
lator circuit, it may be necessary to make the following
adjustments to maintain proper synchronism and de-
flection.

1. Preset the adjustments as follows:
a. Lock -in trimmer, C612, one turn counterclock-

wise from the maximum clockwise position.
(Continvcd oft p.ige I/O)

Figure 1. Horizontal Sweep-Horizontal
Stabilizing Core Properly Adjusted

1B3 GT
H V RECT

BSN7GT
HOR OSC

PHASE
COMP

C612
LOCKIN

J600
HOR TEST

J601
DEFLECTION SOCKET

F100
FUSE

OFF -ON
VOLUME

VERT
LiN HEIGHT

VERT
HOLD

SA X 4 GT
LV RECT

JI01
CHASSIS POWER

6W4 GT
DAMPER

5AX 4 GT
LV RECT

654
VERT OUTPUT

DRIVE 0630

6 SN 7GT
SYNC INV
VERT 05C L
DISCHARGE

6CD 6G
HOR OUTPUT

Figure 2. Power, Deflection Chassis, Top View
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PHILCO TELEVISION

311.1f. an

"`7:°

2400

S I r CINTERCARRIER1- 4.51.4C

SECTION 4 -SOUND

JOTS

1012. OR ...TER

8011
3,000

A 4,0
10 INEG

50
OHMS

RED

J.101

SOG.1
.20180111 8/E01 L 04 00

02
NaO 0.

2220
3300

iile

2011

611/10,0
loomm

.5 oxio,
112.0
3300

-1°
J200
lit4T511..L.JC

5418 I

41111 VIDEO 12

 -0
VIDEO CARRIER IF = 26.6MC
SOUND CARRIER IF = 22 INC

3.02

330

R303
270D

C 303A
101.1f

1302

30,5

,011,/

1119

Ol - I MEG
r:ILL/1a

CONTROL

nto.311L PLUG 1.0.44 010141.

DEF
POw

LECTION CmSSISER,

R302
MEG k

j100

oiiMr

1.2 MEG

___ JI

.,14401

AIM

> TO 72

v'G CUT .00 T 223v

100v TO 1.1.

 7.0,0%

o.:;i i'gn?.

757... 1
CO TTTTTT

SECTION 3- VIDEO

aev i I .2.7
322C SEP 17

060

SSA. 2431 11012 .34
11

C 01

1241./7

NOISE GATE

300
2200

R 310
.0,000

..!f0.

7AC11124

44,100
roCuS.

113.2
470,000 TELL.

1. TO 11.

11 313

2 2 0,000

" " "
-4- 0 !GAT NESS

C307

la

230

310

40146.0 71401
1604

.4....z°zv
1

 A.

148.7
. 0,000

:01-°

8,78

7723

40 3

CO.

- 3300 T 1100
50,000

.021
2.48,8

VE

r\_

220v TO

V 2:r022 %VOL. T401
14 Cps

850
OHMS a II07

.. NI

04E GMT

1 012EG

4100

23v

1C.10
5.0 3200

3
40LIF01/F

R22 23
070

ao0 vu,SSSSS

g!,

MN,
,,,, R37 ":4,,, 715 CPS

DAVE T0
r7

t2 C11. .
1.000 5110, 113.

III. .-0.1 C4101 I V
11-37.
Ell.

100 43

TC00 1. w '2"' NM(

s

J
14007E3T

OTTEM viEve nij

120000 v..-_ R.*
G4120 .0,00

poo 11.7
60

14,:.11TC...1E0

2 7

23

C21
.047

C1124
.052 111.

L02 .0214
0111,- 4E*

 021.40
ft /

-4
L

741

C824

2.44 000 00

C31

.0411"

L07 L1104

200 0 2 7

SECTION 6- SYNC AND DEFLECTION

0 ON
230v

Schematic Diagram, Models 51-T144311, 51-T1443M, 51-T1443L, 51-T1443X, and 51-11443XL 109



MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION
MODELS 51-T1443B, 51-T1443M, 51-T1443L, 51-T1443X, AND 51-T1443XL

b. Stabilizing core, TC601, extending 5/8 -inch
above coil mount.

c. Drive trimmer, C630, 1 turn counterclockwise
from the maximum clockwise position.

d. HORIZ. HOLD control, center of its range.
2. Tune in a station, and adjust TC600 (see figure

2) so that the picture is brought into sync.

3. Connect an oscilloscope to pin 3 of J600, and
adjust the scope sweep so that two complete cycles of
the pattern are stationary.

6AU6 6T8
2ND SIF FM DET 1ST AUDIO

12 AV7
157 VIDEO

157 SYNC SEP

,2AU7
VIDEO DET
AGC RECT

1ST SIF

2 6ND
3 VIDEO

I AGC

6BC6
4TH IF

6AU6
3RD IF

6AU6
2ND IF

6AU6
1ST IF

JI02
CHANNEL LIGHT

POWER

CONTRAST

BRIGHTNESS

J400
VOLUME
CONTROL

6V6G7
AUDIO OUTPUT

6A05
VIDEO OUTPUT

J401
SPEAKER

12 AU7
NOISE GATE
2ND SYNC SEP

TC500
FM TRAP

6 BC6
F AMPL

GI

I2AV7
MIXER-OSC

FINE TUNING

CHANNEL
SELECTOR

Figure 3. R -F. I -F Chass's, Top View

4. Adjust the stabilizing core, TC601, so that the
two peaks (see figure 1) are of equal amplitude, re-
adjusting TC600, if necessary, to keep the picture in
sync.

5. Turn the HORIZ. HOLD control maximum
clockwise. Adjust TC600 so that there are from 3 to 5
blanking bars sloping down to the right.

6. Turn the HORIZ. HOLD control counterclock-
wise until the picture comes in, then goes out of sync.
Then turn the HORIZ. HOLD control slowly clockwise
again, counting the number of black (blanking) bars,
sloping down to the left, just before the picture pulls
into sync. If there are more than 3-1/2 bars, turn the
lock -in trimmer, C612, slightly clockwise; if there are
less than 2-1/2 bars, turn C612 slightly counterclock-
wise. If the Receiver does not lose sync when the
HORIZ. HOLD control is maximum counterclockwise,
then remove the signal momentarily, and proceed with
the next step.

110

7. Repeat steps 5 and 6 until the picture pulls in
after 2-1/2 to 3-1/2 bars, down to the left.

8. Turn the HORIZ. HOLD control maximum
clockwise. Adjust TC600 to obtain 4 to 6 bars, sloping
down to the right.

9. Turn the HORIZ. HOLD control slowly counter-
clockwise, and note whether the picture goes in and out
of sync again. Now turn the HORIZ. HOLD control
slowly clockwise until the picture comes into sync. If
this sequence is not obtained. repeat steps 5, 6, 7, and 8.

HORIZONTAL DRIVE
ADJUSTMENT

The horizontal -drive condenser, C630, controls the
amount of drive applied to the horizontal -output tube
(6CD6G), and hence, the picture -tube second -anode
voltage, picture width, and horizontal linearity. Turn-
ing C630 counterclockwise increases the drive; turning
clockwise decreases the drive.

The drive should be as high as possible, consistent
with good linearity, proper width, and the absence of
black line due to Barkhausen oscillation.

In no case should the drive be adjusted below the
point where the second anode is below 8600 volts (as
measured with a Philco Electronic Circuit Master, Model
7001, or an equivalent instrument which has 100-meg-
ohm input resistance). This measurement is made with
the second anode of the picture tube connected, and
zero beam current (BRIGHTNESS control maximum
counterclockwise).

FM TRAP ADJUSTMENT
The FM trap is adjusted at the factory to resonate at

100 mc., and normally requires no further adjustment
unless an FM station with a frequency other than 100
mc. causes interference. In such cases, the interference
may be reduced by tuning in the television station on
which the interference occurs, and adjusting TC500 for
minimum interference.

If the FM station is not on the air, the FM trap may
be adjusted as follows:

1. Connect the output of the AM signal generator
through the aerial -input -matching network (figure 5)
to TB500. Wire the tuner for 300 -ohm input.

FUSE REPLACEMENT

The B supply protective fuse is located in the high -

voltage cage, and is made accessible by removing the
back cover of the cage. Use a 6/10 -ampere delayed -
action fuse, Part No. 45-2656-18.

The filament protective fuse consists of a length of
No. 26 copper wire. This fuse is in series with one of
the filament supply wires (black) from the power trans-
former, and is connected between pin 3 of the 5AX4GT
tube socket and pin 6 of the chassis power socket, J101.
It is important to use No. 26 copper wire when replac-
ing this fuse.
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PHILCO TELEVISION RECEIVER MODELS
51-T1836. CODE 123, 51-T1836L, CODE 123, 51-T1838, CODE 124, 51-T2134,

CODE 124, 51-T2136, CODE 124, AND 51-T2138. CODE 124

PHILCO TELEVISION -RADIO -PHONOGRAPH MODELS

51-T1876, CODE 124. 51-T2175, CODE 124. AND 51-T2176, CODE 124

The diagram on the next two pages is for Models 51-T1836, -L. Models

51-T1800, 51-T1830, 51-T1832, and 51-T1871 are similar. All these sets

have tuner and phono connections. The other models listed above and

the more recent Models 51-T2102, 51-T2130, 51-T2132, 51-T2133, and
51-T2170 (these are similar to 51-T2134) use the same dual chassis,

but have higher picture tube voltage in sets which use 20" rectangular
tubes instead of the 17" size, may include tuners and record changers,

and may use Philco remote control.

HORIZONTAL DRIVE ADJUSTMENT

The horizontal drive condenser, C630 (see figure 1),
controls the amount of drive applied to the horizontal -
output tube (6CD6G), and hence, the picture -tube
second -anode voltage, picture width, and horizontal line-
arity. However, with the new horizontal linearity cir-

cuit, the effect of drive on linearity in most cases is

negligible, and need not be taken into consideration in
making the drive adjustment. The drive is increased by
turning C630 counterclockwise, and is decreased by turn-
ing clockwise.

J103 RADIO CHASSIS POWER
USED IN ALL MODELS EXCEPT 5I-T1536,c0DE 123,
5I -T1838, CODE 124, AND 51-71870
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Figure 1. Power. Defection Chassis, Top View, Showing

Locations of Tubes and Adjustments

The drive should be as high as possible, consistent
with the proper width, the absence of black line due to
Barkhausen oscillation, and the ability of the horizontal
oscillator to start with low line voltage.

In no case should the drive be adjusted below the point
where the second anode is below 13,500 volts for the
17 -inch tube or 16,500 volts for the 20 -inch tube
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Philco Television Models 51-T1836, 51-T1836L
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Philco Television Models 51-T1836, 51-T1836L
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Philco AM Radio Tuner RT-4 used in Television Models 51-T1872, 51-T1874

AM RADIO ALIGNMENT CHART (TUNER RT-4)

STEP
SIGNAL -GENERATOR

CONNECTION
OUTPUT -INDICATOR

CONNECTION
SIGNAL-GENER-
ATOR SETTING

RADIO -DIAL
SETTING

ADJUSTMENT
INSTRUCTIONS

1 Connect signal generator
through .1-4. condenser
to grid (pin 6) of converter
tube.

Connect vertical input of
oscilloscope (or meter
leads) to pins 2 and 3 of
speaker socket, 1401.

Set signal gener-
ator (modulated)

to 455 kc.

Condensers fully
meshed.

Adjust TC700, TC701, TC702,
and TC703
for maximum output indica-
lion.

2 Connect signal generator
through .1-4. condenser
to pin 1 of antenna socket,
1700.

Same as step 1. Set signal gener-
ator (modulated)

to 1620 kc.

1620 kc.
(see figure 19).

Adjust C701 for maximum
output indication.

3 Same as step 2.
(See NOTE below.)

Same as step I. Set signal gener-
ator (modulated)

to 1500 kc.

Tune receiver to
generator signal

(1500 kc.).

Adjust C702 for maximum
output indication.

Steps 4 and 5 should be performed only if it becomes necessary o replace the antenna coil, L700.

4 Same as step 2. Same as step 1. 580 kc. Tune receiver to
generator signaL

Adjust TC704 for maximum
output indication. Rock tun-
ing gang.

5 Repeat steps 3 and 4 until maximum output is obtained on the high and low ends of the band.

RADIO ANTENNA COIL (L700) REPLACEMENT-If it should ever become necessary to replace the antenna coiL L700, the adjustment given
in steps 4 and 5 of the RADIO ALIGNMENT CHART above should be made.

NOTE: The final adjustment of C702 should be made with the chassis in the cabinet and the loop aerial connected. The signal generator
coupled to the Receiver by means of a radiating loop. This loop should be made up of six to eight turns of insulated wire in a

6 -inch -diameter loop. Connect the signal generator to the radiating loop, and place the radiating loop near the loop aerial of the Receiver.
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MODELS 6153, 6154, 6164, 6165,
RCAVICTOR 6171, 6174, 6175, 6176

The above listed models use Chassis Nos. KCS47 and KCS47A. Same chassis
numbers with letter "T" suffix are also used and this is explained later in
this paragraph. Models 9T57, 9T77, 9T79, using Chassis Nos. KCS49 and KCS49A,
employing 19" picture tubes, are almost identical to chassis described here.
Combination 16" and 19" Models 2T81, 6T84, 6T86, 6T87, using TV Chassis KCS48,
and Model 9T89, using TV Chassis KCS60, are very similar to chassis covered
in the following eight pages, and you may use this material as an aid in ser-
vicing any of these sets. The circuits of the sync separator, D.C. restorer,
sync amplifier, and vertical oscillator for the KCS48 and KCS60 is shown di-
rectly below. The same circuits for KCS47 and KCS49 may be observed by re-
ferring to the main schematic of these sets on pages 118-119. The "Modified
Circuit" of the same stages as shown at the bottom of this page, is used in
the "T" versions of all of these chassis; that is, every chassis number men-
tioned in this paragraph and followed with a letter-IrT7 For example, KCS47T,
KCS47AT, KCS60T, etc. The alignment information given, beginning on page 1,
applies equally well to all chassis mentioned here.
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Figure 13 H -F Response
PRODUCTION CHANGES IN KCS47 AND KCS47A

In some receivers C160 was .022, C161 was 250, C105A and
C105B were 1,500, R129 was 390 k, R180 was.22 k, R176 was
8.200, C141 was connected between 8151, R154 and plus 120
volts. C144 and 5226 were omitted.

In some receivers the connections to terminals 1 and 3 of 8177
were reversed.

In some receivers R142 was 1.2 meg and was connected to
plus 250 volts.

In some receivers C198 was 4.7, 5134 was 470 k, C190 was
connected at 8135.

Islam. receivers R113 was 3900,11119 was 8,200, and 1.114 was omit-
ted, 7104 bottom was tuned to 24.35MC and L103 was tuned to 22.5MC.

8203
too

R118
2.2 MEG

+120 V.

C 144
.01

-0 IV I

Vt15

ST SOUND
I -F AMPL.

C 185
. 0 I

I

C168 R184
1500 T 82

Tilt
50 um) !-

TRANSr - - -
C I7C
50

Rise
100K

L

It MS
1000

+ 120 V.

T101
1ST RIX I -F

TRANS.

Cl02
1500

R201
R202 3315
100

VIOI

6A U 6
t5T PIX I -F
AMPL. C107

270
+121 V.

7 7102.

2';''PRAPINK5H.-F -0396 ,

4

RIo

1,it: 3 c41704

1.01 64C33K

0.102 003 r R104 C1058 R2I9
1000 1500 1000 I.01 1000

+250V. L101

clue C2110

r 1".II5-C1844 0204
1500 T 39-

+250V

C145
82

RI37
189

5138
189

R206
39K

+375V +1209

0113
15.0

9102

6C E
2ND. Pi

MARL

R106
8200

5112007f

CIC88
11500

CIO!
ISO

107 B

12AU7
SYNC. SEP

AMPL

R142 R 39

14
390 K

12K 2'200°

+1209

R144 8145 R140 C140
22K 8200 8200 .01

R143 1CI37 10138 1CI39
22K 1'7°22 10047 10047

C135

IP-'

R166
SO K

L/012 HOLD
RIGS 9158
82K 6816

.--"A.13"..----'VA .11.
81 4I-
_ 150

.04.7

R 147
I MEG

VERTICAL
HOLD

CONTROL

vI10

65N7- GT

R149
1 1.2

MEG

9148

MEG,_

4400. SWEEP NOR. SWEEP
05C.CoNTR. 050.

R214
I MEG:

T108
/106412 0

TRAM!

152 v 225 V rA- - -

c.t8 Ng1,,

C1474
10-160
NORix
LOCKING
RANGE
CONTR

3

CI49
047

RIGO Z 0152 R1G4 Ci51 -1 I RIG7
1509 820K 82K 0221 3900- ,

R165
330 K

C152
0.47

RIGS
85v 8200
4

8 7

SOK
C165

zi7
I NCORRECT CORRECT
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Figure 7 --Bottom Chassis Adjustments
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RCA Victor Models 6T53, 6T54, 6T64, 6T65, 6T71, etc., continued

FOCUS
CONTROL

ION
TRAP

MAGNET

CENTERING
ADJUSTMENT
LOCK SCREW

FOCUS MAGNET
MOUNTING SCREW

CENTERING
ADJUSTMENT

LEVER

KINESCOPE FOCUS MAGNET
SOCKET COMPRESSION SPRINGS

KINESCOPE
CUSHION

ADJUSTMENT

Figure 1-Yoke and Focus Magnet Adjustments

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT. -
Turn the horizontal hold control to the extreme counter -clockwise
position. The picture should remain in horizontal sync. Momen-
tarily remove the signal by switching off channel then back.
Normally the picture will be out of sync. Turn the control clock-
wise slowly. The number of diagonal black bars will be grad-
ually reduced and when only 2 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
when the control is approximately 90 degrees from the extreme
counter -clockwise position. 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 be out of sync and should show 1 vertical or diagonal
black bar in the raster.

ALIGNMENT OF HORIZONTAL OSCILLATOR. -
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 T108 horizontal frequency adjustment
on top 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.

Horizontal Lock in Range Adjustment. - Set the horizontal
hold control to the full counter -clockwise position. Momentarily
remove the signal by switching off channel then back. The pic-
ture may remain in sync. If so turn the TI08 top 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 pic-
ture pulls into sync.

FOCUS MAGNET
OUNTING SCREWS

CENTERING
LEVER

CENTERING LEVER
LOCKING SCREW

FOCUS
CONTROL
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ADJUSTING
SCREWS

icLg1111_
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SWITCH ,AE, SWITCH CONTROL LINEARITY LOCKING RANGE

Figure 2-Rear Chassis Adjustments

If more than 2 bars are present just before the picture pulls
into sync, adjust the horizontal locking range trimmer C147A
slightly clockwise. If less than 2 bars are present, adjust C147A
slightly counter -clockwise. Turn the picture control counter-
clockwise, momentarily remove the signal and recheck the
number of bars present at the pull -in point. Repeat this pro-
cedure until 2 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 Hori-
zontal Oscillator Alignment" the oscillator is properly adjusted.

STATION SELECTOR
FINE TUNING

TO REMOVE.i,
CLIPTOLEFTESCUTCMEON,SLIOE

Figure 3-IiF Oscillator Adjustments

CHECK OF R -F OSCILLATOR ADJUSTMENTS. - Tune in all
available stations to see if the receiver r -f oscillator is adjusted
to the proper frequency on all channels. If adjustments are re-
quired, these should be made by the method outlined in the
alignment procedure on page 4. The adjustments for chan-
nels 2 through 12 are available from the front of the cabinet
by removing the station selector escutcheon as shown in Fig-
ure 3. Adjustment for channel 13 is on top of the chassis.

ALIGNMENT PROCEDURE

SOUND DISCRIMINATOR ALIGNMENT.-Set the signal gen-
erator for approximately .1 volt output at 21.00 mc. and con-
nect it to the second sound i-f grid, pin 1 of V116.

Detune T112 secondary (bottom) to the extreme counter-
clockwise position.

Set the "VoltOhmyst" on the 3 -volt scale.
Connect the meter. in series with a one-megohm resistor. to

pin 7 of V117.
Adjust the primary of T112 (top) for maximum output on the

meter.
Connect the "VoltOhmyst" to the junction of R192 and 5103.

Adjust T112 secondary (bottom). It will be found that it is
possible to produce a positive or negative voltage on the meter
dependent upon this adjustment. Obviously to pass from a
positive to a negative voltage, the voltage must .go through

zero. T112 (bottom) should be adjusted so that the meter in-
dicates zero output as the voltage swings from positive to
negative. This point will be called discriminator zero output.

Connect the sweep oscillator to the grid of the second sound
i-f amplifier, pin 1 of V116.

Adjust the sweep band width to approximately 1 mc. with,
the center frequency at approximately 21.00 mc. and with
an output of approximately .1 volt.

Connect the oscilloscope to the junction of R192 and S103.
The pattern obtained should be similar to that shown in Fig-

ure 9, If it is not, adjust T112 (top) until the wave form is
symmetrical.

The peak -to -peak band width of the discriminator should
be approximately 400 kc. and the trace should be linear front

20.925 mc. to 21.075 mc.
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RCA Victor 6T53, etc. ALIGNMENT PROCEDURE ( C ont inue d )

Note. - The bottom core and stud in the discriminator trans-
former are at plus B potential.

SOUND I -F ALIGNMENT. - Connect the sweep oscillator to
the first sound i-f amplifier grid, pin 1 of V115.

Insert a 21.00 mc. marker signal from the signal generator
into the first sound i-f grid.

With the oscilloscope connected as above, adjust T111 for
maximum gain and symmetry about the 21.00 mc. marker on
the discriminator pattern. The pattern obtained should be simi-
lar to that shown in Figure 9.

The output level from the sweep should be set to produce
approximately 1 volt peak -to -peak at the junction of 8192 and
5103. when the final touches on the above adjustment are
made. It is necessary that the sweep output voltage should
not exceed the specified values otherwise the response curve
will be broadened, permitting slight misadjustment to pass
unnoticed and possibly causing distortion on weak signals.

The band width at 70% response from the first sound i-f
grid to the second i-f grid should be approximately 530 kc.

PICTURE I -F TRAP ADJUSTMENT. - Connect the "Volt-
Ohmyst" to the junction of 11102 and R201.

Obtain a 4.5 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 of 11102
and 8201. Adjust the potentiometer for -3.0 volts indication
on the "VoltOhmyst."

Set the channel switch to the blank position between chan-
nels number 2 and 13.

Connect the "VoltOhmyst" to pin 2 of V106 and to ground.
Connect the output of the signal generator to terminal D

of T101.
Set the generator to each of the following frequencies and

with a thin fiber screwdriver tune the specified adjustment
for minimum indication on the "VoltOhmyst." In each instance
the generator should be checked against a crystal calibrator
to insure that the generator is exactly on frequency.

(1) 21.00 mc.-T103 (top) (4) 27.00 mc.-T104 (top)
(2) 21.00 mc.-T105 (top) (5) 19.50 mc.-T101 (top)
(3) 27.00 mc.-T102 (top)

In the above transformers using threaded cores, it is pos-
sible to run the cores completely through the coils and secure
two peaks or nulls. The correct position is with the cores in the
outside ends of the coils. If the cores are not in the correct
position, the coupling will be incorrect and it will be impos-
sible to secure the correct response.

PICTURE I -F TRANSFORMER ADJUSTMENTS. - Set the sig-
nal generator to each of the following frequencies and peak
the specified adjustment for maximum indication on the "Volt-
Ohmyst." During alignment, iaduce the input signal if rieces-
sail, to prevent overloading.

*24.35 mc.-L103 21.75 mc.-T103(bottom)
22.5 mc.-T104(bottom) 25.3 mc.-T102(bottom)
*Son note on Figures 6 and 7.

R -F UNIT ALIGNMENT. - Disconnect the co -ax link from ter-
minal 2 of the r -f unit terminal board and connect a 39 ohm
composition resistor between lugs 1 and 2.

Detune T1 by backing the core all the way out of the coil.
In early production units in which L44 is adjustable, back the

L44 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 IA 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, or by feeding
a signal into the receiver at the r -f sound carrier frequency
and adjusting the oscillator for zero output from the sound
discriminator. In this latter case the sound discriminator must
first have been aligned to exact frequency. Either method of
adjustment will produce the same results. The method -used will
depend upon the type of test equipment available. Regardless

of which method of oscillator alignment is used, the frequency
standard must be crystal controlled or calibrated.

If the receiver oscillator is to be adjusted by the heterodyne
frequency mew method, couple the meter probe loosely to
the receiver oscillator.

If the receiver oscillator is adjusted by feeding in the r -f
sound carrier signal, connect the signal generator to the
receiver antenna terminals. Connect the "VoltOhmyst" to the
sound discriminator output (junction of 11192 and S103). Also
couple the link loosely to lug 2 of the r -f unit terminal board
so as to permit measurement at sound discriminator.

Set the channel selector switch to 13.
Adjust the frequency standard to the correct frequency

(236.75 mc. for heterodyne frequency meter or 215.75 mc. for
the signal generator).

Set the fine tuning control to the middle of its range.
Adjust Cl for an audible beat on the heterodyne frequency

meter or zero voltage from sound discriminator.
Now that the channel -13 oscillator is set to frequency, we

may proceed with the r -f alignment.
Turn the AGC control to the counter -clockwise position.
Connect the bias box to terminal 3 of the r -f unit terminal

board and adjust the bias box potentiometer for -3.5 volts.
Connect the oscilloscope to the test connection at R5 on top

of the r -f unit.
Connect the IA 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 cir-
cuit diagram. If the sweep oscillator has a 50 -ohm single -
ended output, 300 -ohm balanced output can be obtained by
connecting as shown in Figure 4.

50 OHM
UNBALANCED

SWEEP OUTPUT
CABLE

120 Al

Figure 4 -Unbalanced Sweep Cable Termination

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 B.
Insert markers of channel 8 picture carrier and sound car

rier, 181.25 mc. and 185.75 mc.
Adjust C9, C 1 1, C16 and C22 for approximately correct

curve shape, frequency, and band width as shown in Figure 13.
The correct adjustment of C22 is indicated by maximum

dinplitude, 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 circuit
and affects the tilt of the curve most noticeably (assuming that
C22 has been properly adjusted). C11 is the coupling adjust-
ment and hence primarily affects the response band width.

Set the receiver channel switch to channel 6.
Adjust the frequency standard to the correct frequency

(108.75 mc. for heterodyne frequency meter or 87.75 mc. for
the signal generator).

Set the fine tuning control to the middle of its range.
Adjust L5 for an audible beat on the heterodyne frequency

meter or zero voltage from sound discriminator.
Set the sweep generator to channel 6.
From the signal generator, insert channel 6 sound and pic-

ture carrier markers, 83.25 mc. and 87.75 mc.
Adjust L42, L45 and L49 for proper response as shown In

Figure 13.
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.
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RCA Victor 6T53, etc. AUGNMENT PROCEDURE ( C ont nue d )

Connect the "VoltOhmyst" to the r -f unit test point at R5.

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 is present at the
test point.

Set the receiver channel selector switch to channel 8 and
readjust Cl for proper oscillator frequency.

Set the sweep oscillator and signal generator 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

channel 13 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 ad-
justment 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 13 for typical re-
sponse 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 adjustment 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 cf 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. In later production
units, L44 may be fixed and not require adjustment.

Turn the sweep oscillator off and check the receiver 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. If

necessary adjust C7 to give -3 volts injection. If C7 is ad-
justed, switch to channel 8, and readjust C9 for proper curve
shape, then recheck channel 6.

Switch the receiver through channel 6 down through chan-
fret 2 and check for normal response curve shapes and oscilla-
tor injection voltage.

Likewise check channels 7 through 13. stopping on 13 for
the next step.

With the receiver on channel 13, check the receiver oscillator
frequency. Correct by adjustment of Cl if necessary.

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel
and adjusting the appropriate oscillator trimmer for the speci-
fied indication. It should be possible to adjust the oscillator to
the correct frequency on all channels with the fine tuning
control in the middle third of its range.

Channel
Number

Picture
Carrier

Freq. Mc.

Sound
Carrier

Freq. Mc.

Receiver Channel
R -F Osc. Oscillator
Freq. Mc. Adjustment

2 55.25 59.75 80.750 LI
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 LIO
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 Ti clockwise while watching the change in response.

When Tl 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 fre-
quency on all channels should be made.

Remove the 39 ohm resistor and 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.
merits when the tubes are changed.

If the 6CB6 r -f amplifier tube is changed, it may be neces-
sary to readjust CI6 and C22.

If the 6J6 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 6J6 tube is changed. It may be pos-
sible, however, to try several 6J6 tubes and select one which
gives satisfactory performance without realignment.

SWEEP ALIGNMENT OF PIX I -F. - Set the r -f unit bias to
-3.5 volts.

Connect a 47 ohm resistor across the link circuit at T101
tenninals C and D.

Remove the second picture i-f amplifier tube, V102.
With the oscilloscope connected to the r -f unit test connec.

lion and the sweep oscillator connected to the antenna ter.
minals, set the sweep output to give 0.1 volts peak -to -peak on
the oscilloscope.

Switch through the channels and select one that is essen-
tially flat and with the two carriers at 90% response or higher.
Channel 6 is usually the Most desirable for this test.

Remove the 47 ohm resistor and replace V102.
Connect the oscilloscope to terminal 2 of V106 socket.
Clip 330 ohm resistors across R106, R108, R113 and R119.
Connect the bias box to the junction of R102 and R201.

Adjust the box for' -1 volt.
Adjust the sweep oscillator output to give 0.5 volts peak -to -

peak on the oscilloscope.
Connect the signal generator loosely to the i-f amplifier.
Adjust T1 and T101 bottom core to obtain the response curve

shown in Figure 11. 121
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Remove the 330 ohm resistors across R106, R108, R113 and
R119.

Set the i-f bias to -4.5 volts.
Adjust the sweep output to give 3 volts peak -to -peak on the

oscilloscope.
Retouch Tl, T101 bottom, T102 bottom, T103 bottom, T104

bottom and L103 to obtain the response curve shown in Fig.
ure 12.

HORIZONTAL OSCILLATOR ADJUSTMENT. - Normally the
adjustment of the horizontal oscillator is not considered to be
a part of the alignment procedure, but since the oscillator wave-
form adjustment requires 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 readjust.
ment in the field. However, the waveform adjustment should
be checked whenever the receiver is aligned or whenever the
horizontal oscillator operation is improper.

Horizontal Frequency Adjustment. - With a clip lead, short
circuit the coil between terminals C and D of the horizontal
oscillator transformer T108. Tune in a television station and
sync the picture if possible.

A.-Turn the horizontal hold control R166 to the extreme
clockwise position. Adjust the T108 Frequency Adjustment
(atop the chassis) so that the picture is just out of sync and
the horizontal blanking apppars in the picture as a vertical
bar. The position of the bar is unimportant.

B.- Turn the hold control approximately one quarter of a
turn from the extreme clockwise position and examine the
width and linearity of the picture. If picture width or linearity
is incorrect, adjust the horizontal drive control C147B, the width
control 8177 and the linearity control L110 until the picture is
correct. If C147B, R177 or L110 were adjusted, repeat step A
above.

Horizontal Locking Range Adjustment. - Turn the horizontal
hold control fully counter -clockwise. The picture may remain
in sync. If so, turn the T108 top core slightly and momentarily
switch off channel. Repeat until the picture falls out of sync
with the diagonal lines sloping down to the left. Momentarily
remove the signal by switching off channel then back. 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 9 bars are present just before the picture pulls
into sync, adjust the horizontal locking range trimmer C147A
slightly clockwise. If less than 7 bars are present, adjust C147A
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 pro-
cedure until 7 to 9 bars are present.

Horizontal Oscillator Waveform Adjustment. - Remove the
shorting clip from terminals C and ID of T108. Turn the hori-
zontal hold control to the extreme clockwise position. With a
thin fibre screwdriver, adjust the Oscillator Waveform Adjust-
ment Core of T108 (under the chassis) until the horizontal
blanking bar appears in the raster.

A.-Connect the low capacity probe of an oscilloscope to
terminal C of T108. 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 Fig-
ure 14. Adjust the Oscillator Waveform Adjustment Core of
T108 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.

122 Remove the oscilloscope upon completion of this adjustment.

Check of Horizontal Oscillator Adjustments. - Set the hori-
zontal hold control to the full counter -clockwise position.
Momentarily remove the signal by switching off channel then
back. 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 2 bars are present just before the picture pulls
into sync, adjust the horizontal locking range trimmer C147A
slightly clockwise. If less than 2 bars are present, adjust
C147A 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 bars are present.

Turn the horizontal hold control to the maximum clockwise
position. The picture should be just out of sync to the extent
that the horizontal blanking bar appears as a single vertical
or diagonal bar in the picture. Adjust the T108 Frequency
Adjustment until this condition is fulfilled.

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 ob-
tained 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 con-
trast picture is obtained when the picture control is at the maxi-
mum clockwise position. Only carbon type resistors should be
used to construct the pad.

RESPONSE CURVES. - The response curves shown on page
MO and referred to throughout the alignment procedure were
taken from a production set. Although these curves are typical,
some variations can be expected.

The 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.

NOTES ON R -F UNIT ALIGNMENT. - Because of the fre-
quency spectrum involved and the nature of the device, many
of the r -f unit leads and components are critical in some re-
spects. Even the power supply leads form loops whichcouple
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 without being
troublesome. When the r -f unit is aligned in the receiver, no
trouble from resonant loops should be experienced. However,
if the unit is aligned in a jig separate from the receiver, atten-
tion should be paid to insure that unwanted resonances do not
exist which might present a faulty representation 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 r.f
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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RCAVI C TO R MODELS TC124, TC125, TC127
Chassis Nos. KCS 34B

The service material presented on the following six pages is exact for
Chassis KCS34B used in the models listed above. Chassis KCS34C used in
Models T120 and T121 differs from the chassis described in very minor de-

tail. Chassis KCS40 and KCS40A are used in Models T164, TC165, TC166, TC167,

and TC168, and a different Chassis KCS40B used in Model 6T72, are all very
similar to the sets covered on these pages and this material will be of help
to you in servicing these additional RCA Victor television models. Television
Chassis KCS42A used in Model TA128, and TV Chassis KCS43 used in Model TA169,
are combinations, but except for audio circuits, separate tuners, speakers,
and switching arrangement, are similar to the television chassis described
on these pages.

The following Models 9T256 (Chassis KCS38c, 10" table model), 9TW309
,TV Chassis KCS41, combination), and TA129 (TV Chassis KCS41A-1, combina-
tion) incorporate Electronic Magnifier deflection circuit by which the
center portion of the picture may be enlarged to fill the screen. For
the most parts, however, these sets are similar to the models described.
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R4/46E

5174
12010

VIII

65N7-GT
NOR SWEEP N0R.SWEEE
05C CONTR. OSC.

v.

R175-12.0.4 6200

C155- 0157
.022 0.22

fg,701.

3 le iT

ITg?<

O

0156

All resistance values in ohms. K = 1000.
All capacitance values less than 1 in

MF and above 1 MMF unless other-
wise noted.

Coil resistance values less than 1 ohm
are not shown.
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CIRCUIT SCHEMATIC DIAGRAM TC124, TC125, TC127
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22 K 8200 8200 .0047 ; 12158

i A,A. i MEG.
RIi7 1 VERT
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-.0022

I
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c
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2
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C

T
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Direction of arrows at controls indicates
clockwise rotation.

In some receivers, substitutions have
caused changes in component lead color
codes, in electrolytic capacitor values and
their lug identification markings.
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2
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VIEW VIEW

8131
50 K

BRIGHTNESS
CONTROL
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CI30
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GRN
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0.000 V
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12 L P4
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- CI65

All voltages measured with "VoltOlunyst"
and with no signal input. Voltages should
hold within ±-20% with 117 v. a -c supply.

Some early receivers were connected as
shown in the partial schematic.
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nected as shown above for powdered
iron core yokes.

5 Yet -G

C 148A
40 MF

C 147A
40 ME

i
a 1

C1704
40 MD

6.3V TO
HEATERS

Y
C

N
zstil, z
e 9A. lt,ti

1:9 TI 7:
0.5 TO I .n. - - -

MS102
INTERLOCK

11511.604
SUPPLY

125



MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION

TC124, TC125, TC127 SERVICE SUGGESTIONS RCA Victor

Following is a list of symptoms of possible failures and an
indication of some of the possible faults:

NO RASTER ON KINESCOPE:

(1) Incorrect adjustment of ion trap magnet. Magnet reversed
either front to back or top to bottom.

(2) V112 or V113 inoperative. Check waveforms on grids and
plates.

(3) No high voltage - If horizontal deflection is operating as
evidenced by the correct waveform on terminal 4 of
(106, the trouble can be isolated to the 8016 circuit. Either
the T110 high voltage winding is open, the 8016 tube is
defective, its filament circuit is open, or C168 is shorted.

(4) V111 circuit inoperative - Refer to schematic,

(5) Damper tube (V114) inoperative.

(6) Defective kinescope.

(7) R131 open.

(8) No receiver plate voltage-filter capacitor shorted-bleeder
or filter choke open.

NO VERTICAL DEFLECTION:

(1) V107B or V110 inoperative. Check voltage and waveforms
on grids and plates.

(2) T107 or T108 open.

(3) Vertical deflection coils open.

SMALL RASTER:

(1) Low Plus B or low line voltage.

(2) V112 defective.

(3) Defective yoke.

POOR VERTICAL LINEARITY:

(1) If adjustments cannot correct, change V110.

(2) T107 or T108 transformer defective.

(3) V107B defective - check voltage and waveforms on grid
and plate.

(4) C150, 11164, C146B, C1476 C148 -C

(5) Low bias or plate voltage - check rectifiers and capacitors
in supply circuits.

POOR HORIZONTAL LINEARITY:

(1) If adjustments do not correct, change V112 or V114.

(2) T110 or LIII defective.

(3) C164 or C165 defective.

WRINKLES ON LEFT SIDE OF RASTER:

(1) C169 defective or incorrectly connected.

(2) C141 or C191 detective.

(3) Defective yoke.

PICTURE OUT OF SYNC HORIZONTALLY:

(1) T109 incorrectly tuned.

1 2
6(2) 11172, 11173 or 11174 detective.

TRAPEZOIDAL OR NON -SYMMETRICAL RASTER:

(I) Improper adjustment of focus coil or ion trap magnet.

(2) Defective yoke.

RASTER AND SIGNAL ON KINESCOPE BUT NO SOUND:

(1) R -F oscillator off frequency.

(2) Sound i-f, discriminator or audio amplifier inoperative-
check V116, V117, V118, V119, V120 and their socket
voltages.

(3) T114 or C186 defective.

(4) Speaker defective.

SIGNAL AT KINESCOPE GRID' BUT NO SYNC:

(1) AGC threshold control 11138 misadjusted.

(2) V105B, V107A, V108 or V109 inoperative. Check voltage
and waveforms at their grids and plates.

SIGNAL ON KINESCOPE GRID BUT NO VERTICAL SYNC:

(1) Check V107B and associated circuits-C145, T107, etc.

(2) Integrating network inoperative-Check.

(3) R154, 11155, R157, R158 or 11159 defective.

SIGNAL ON KINESCOPE GRID BUT NO HORIZONTAL SYNC:

(1) T109 misadjusted-readjust.

(2) VIII inoperative-check socket voltages and waveforms.

(3) T109 defective.

(4) CI40, C153A, C154, C155, C157, C161 or C200 detective.
(5) If horizontal speed is completely off and cannot be adjusted

check C158, C159, R172. 11173. 11174, 11179 and R182.

SOUND AND RASTER BUT NO PICTURE OR SYNC:

(1) Picture i-f, detector or video amplifier inoperative - check
V103, V104, V105 and V106 - check socket voltages.

(2) Bad contact to kinescope grid.

PICTURE STABLE BUT POOR RESOLUTION:

(I) V105A or V106 defective.

(2) Peaking coils defective - check for specified resistance.

(3) Make sure that the focus control operates on both sides
of proper focus.

(4) R -F and I -F circuits misaligned.

PICTURE SMEAR:

(I) R -F or I -F circuits misaligned.

(2) Open peaking coil.

(3) This trouble can originate at the transmitter - check on
another station.

PICTURE JITTER:

(1) AGC threshold control 11138 misadjusted.

(2) If regular sections at the left picture are displaced change
V112.
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TC124, TC125, TC127 VOLTAGE CHART RCA Victor

The following measurements represent two sets of conditions. In the first condition, a 2200 microvolt test pattern signal was fed into the receiver,
the picture synced and the AGC threshold control properly adjusted. The second condition was obtained by removing the antenna leads and short
circuiting the receiver antenna terminals. Voltages shown are read with "Jr. VoltOhmyst" between the indicated terminal and chassis ground and
with the receiver operating on 117 volts, 60 cycles, a -c.

Tube
No.

Tube
Type Function

Operating
Condition

E. Plate E. Screen E. Cathode E. Grid
I

Plate
(ma.)

I
Screen
(ma.)

Notes on
MeasurementsPin

No. Volts
Pin
No. Volts

Pin
No Volts

Pin
No. Volts

VI 6AG5
R -F

Amplifier
2200 Mu. V.

Signal 5 140 6 142 2 & 7 0 1 -4.2 .72 .33

No
Signal 5 67 111 2 & 7 0 1 -.5 14.0 5.0

V2 SAGS Converter
2200 Mu. V.

Signal 5

130
to 140

130
to 140 2 & 7 0 1

*-3.0
to -7.0

'7.1
to 7.7

*2.3
to 2.7 'Depending

No
Signal 5

104
to 109 6

'104
to 109 2 & 7 0 1

*-2.0
to -6.0

*5.3
to 5.9 to 1.0

upon channel

V3 616
R -F

Oscillator
2200 Mu. V.

Signal 1 & 2
88

to 95 - - 7 .19 5 & 6
"-5.1

to -7.3
*1.9

to 2.7 - Depending
upon channel

No
Signal 1 & 2

'68
to 81 - - 7 .16 5 & 6

'-4.5
to -6.6

'1.8
to 2.1 -

V101 6BA6
1st Pix. LF
Amplifier

2200 Mu. V.
Signal 5 125 6 125 7 .4 1 -11 2.8 1.3

No
Signal 5 95 6 95 7 1.1 1 0.0 7.5 3.5

V102 6AG5
2d Pix. I -F

Amplifier
2200 Mu. V.

Signal 5 115 6 115 2 & 7 .75 1 0 8.2 2.5

No
Signal 5 100 6 100 2 & 7 .65 1 0 6.8 2.1

V103 6BA6
3d Pix. I -F

Amplifier
2200 Mu. V.

Signal 5 110 6 135 7 .25 1 -4.2 4.0 3.8

No
Signal 5 60 6 100 7 .75 1 11.0 4.8

V104 6AG5
4th Pix. I -F

Amplifier
2200 Mu. V.

Signal 5 170 6 135 2 & 7 1.35 1 0 6.5 2.0

No
Signal 5 175 6 120 2 & 7 1.2 1 0 5.9 1.8

V105
A 6AL5

Picture
2d Det.

2200 Mu. V.
Signal 7 -113 - 1 -112 - - .48 -

No
Signal 7 -120 - - 1 -120 - - -

V105
B 6AL5

Sync
Limiter

2200 Mu. V.
Signal 2 -107 - - 5 -56 - - -

No
Signal . -80 - - 5 -60 - - -

V106 12AU7
1st Video

Amplifier
2200 Mu. V.

Signal -23.2 - - 3 -111 2 -113 4.38 -
No

Signal -19.2 - - 3 -117 2 -120 3.82 -
V106 12AU7

2d Video
Amplifier

2200 Mu. V.
Signal '166 - - 5.3 7 '-12.2 6.2 - 'At average

contrast
No

Signal 6 *134 - - '-5.6 7 '10.3 6.9 -
V1C7

A
6SN7
GT

AGC
Amplifier

2200 Mu. V.
Signal 5 -11.0 - -. -55 4 -56 .9 -

No
Signal 5 - 6 -60 4 -64 .3

V107
B

6SN7
GT

Vertical
Oscillator

2200 Mu. V.
Signal 2 76 - 3 -111 1 -158 .2

No
Signal 2 62 - 3 -120 1 -169 .2

V108
6SN7
GT

AGC
Rectifier

2200 Mu. V.
Signal 5 97 - 6 -3.4 4 -19.3 .3

127
No

Signal 5 81 -8.7 4 -19.3 .28



MOST

128

-OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION

RCA Victor VOLTAGE CHART TC124, TC125, TC127

Tube
No.

Tube
Type Function

Operating
Condition

E. Plate E. Screen E. Cathode E. Grid
I

Plate
(ma.)

1

Screen
(ma.)

Notes on
MeasurementsPin

No. Volts
Pin
No. Volta

Pin
No. Volts

Pin
No. Volts

V108
6SN7
GT

1st Sync
Separator

2200 Mu. V.
Signal 2 96 - - 3 -1.8 1 -19.5 .1 -

No
Signal 2 81 - - 3 -9.7 1 -19.3 .1 -

V109
6SN7
GT

Sync
Amplifier

2200 Mu. V.
Signal 2 158 - - .3 0 1 -4.7 5.25 -

No
Signal 2 154 - - 3 0 1 -5.2 3.75 -

V109
6SN7
GT

Sync
Separator

2200 Mu. V.
Signal 5 230 - - 6 -51 4 -106 .4 -

No
Signal 5 215 - - 6 -59 4 -80 .35 -

V110
6K6-
GT

Vertical
Output

2200 Mu. V.
Signal 3 223 4 223 8 -67 5 -91 7.85 *Screen

connected to
plate

No
Signal 3 208 4 208 8 -79 5 -101 7.7

V111
6SN7
GT

Horizontal
Osc. Control

2200 Mu. V.
Signal 2 48 - - 3 -110 1 -92 .2 -  Variation

of hold gives
-21.9.to +56

volts on plate
No

Signal 2 33 - - 3 -120 1 -108 .2 -
V111

6SN7
GT

Horizontal
Oscillator

2200 Mu. V.
Signal .5 70 - - 6 -111 4 -185 2.4 -

No
Signal 5 54 - - 6 -120 4 -192 2.4 -

V112 6BG6G
Horizontal
Output

2200 Mu. V.
Signal Cap 8 180 3 -90 5 -110 68 9.4 '6000 volt

pulse presentNo
Signal Cstp

Do Not
Meas. 8 170 3 -100 5 -115 67 9.2

V113
1B3GT
/8016

H. V.
Rectifier

Brightness
Min. Cap - - 2 & 7 10200 - - 0 - '9700 volt

pulse presentBrightness
Average Cap

Do Not
Meas. - - 2 & 7 9700 - - 1 -

V114 6W4GT Damper
2200 Mu. V.

Signal 5 - - 3 290 - - 66 -  1200 volt
pulse presentNo

Signal 5
Do Not

Meas. - - 3 280 - - 65 -
V115 5U4G Rectifier

2200 Mu. V.
Signal 4 & 6 '335 - - 2 & 8 250 - - 210 - A -C measured

from plate to
trans. center tapNo

Signal 4 & 6 '335 - - 2 & 8
245
230 - - 215 -

V116 6AU6
1st Sound 1-F
Amplifier

2200 Mu. V.
Signal 5 134 6 134 7 .9 1 0 8.2 3.3

No
Signal 5 110 6 110 7 .7 1 0 5.7 2.6

V117 6AU6
2d Sound 1-F

Amplifier
2200 Mu. V.

Signal 5 148 6 90 7 0 1 -9 1.6 .8

No
Signal 5 115 6 60 7 0 1 -.65 3.35 1.15

V118 6AL5
Sound
Discrini.

2200 Mu. V.
Signal

2
7

-8.4
-3.7 - - 5

1

5.8
0

-- -- -- --
No

Signal
2
7

-2.0
-1.08 -- - 5

1

.41
0 - - - -

V119 6AV6
1st Audio
Amplifier

2200 Mu. V.
Signal 7 85 - - 2 0 1 -.89 .49 -

No
Signal 7 83 - - 2 0 1 -.89 .4 -

V120
6K6-
GT

Audio
Output

2200 Mu. V.
Signal 3 102 4 113 8 -99 5 -108 19.3 3.3

No
Signal 3 72 4 80 8 -111 5 -120 18 3

V121 12LP4 Kinescope
2200 Mu. V.

Signal Cap '9700 10 339 11 51 2 20 .1 - Average
Brightness

No
Signal Cap - 10 322 11

42
34 2 14 - -
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RCAVICTOR
Combination Model 2T81 using
Chassis KCS46 is similar to
models described here except
for the audio system.
CHASSIS REMOVAL.-To remove the chassis for repair or

installation of a new kinescope, remove the cabinet hack and
the control knobs, unplug the speaker cable, and remove the
four chassis bolts under the cabinet. Withdraw the chassis from
the back of the cabinet. The kinescope is held on the chassis
by means of a special strap, so that the chassis and the
kinescope can be handled together, as a unit.

To remove the kinescope, remove the kinescope socket, the
ion -trap magnet, and the second -anode connector. Loosen the
cross -recessed head screw on the kinescope strap. Withdraw
the kinescope toward the front of the chassis.

INSTALLATION OF KINESCOPE. The kinescope second
anode contact is a recessed metal well in the side of the
bulb. The tube must be installed so that this contact is up
but rotated approximately 30 degrees toward the high -voltage
compartment.

Insert the neck of the kinescope through the deflection yoke
and focus magnet. If the tube sticks, or fails to slip into place
smoothly, investigate and remove the cause of the trouble. Do

not force the tube.
Slide the kinescope cushion toward the rear of the chassis.

Loosen the deflection yoke adjustment, slide the yoke toward
the rear of the chassis and tighten.

Slip the ion trap magnet assembly over the neck of the
kinescope.

Connect the kinescope socket to the tube base.
Connect the high voltage lead to the kinescope second anode

socket.
Wipe the kinescope screen surface and front panel safety

glass clean of all dust and finger marks.
To replace the chassis in the cabinet, first tighten the cross -

recessed head screw on the kinescope strap. Slide the chassis
into the cabinet, then insert and tighten the four chassis bolts.
Loosen the kinescope strap from the rear of the cabinet. Push
the kinescope forward until the face of the tube is against the
mask. Push the yoke cushion forward against the kinescope
flare, then tighten the cushion adjusting screws. Tighten the
kinescope strap. Then replace the knobs, and the cabinet back.

FOCUS MAGNET ADJUSTMENT.-The focus coil 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.

The axis of the hole through the magnet should be parallel
with the axis of the kinescope neck with the kinescope neck
through the middle.

FOCUS MAGNET
MOUNTING SCREWS

CENTERING LEVEE/

CENTERING LEVER
LOCKING SCREW

FOCUS cortraot.

10)
mil ban

I I \

CO SPRESSIONPRING
ADJUSTING

SCREWS

5105
G C

CONTROL
SWITCH

0

C 1438
HOW ZONTAL

DRIVE

0 CI43A
RIS3

NeiGirr WIDTH
COW' Re L

CONTROL

1:7=1 L113

8157 OMR LOCKING AOR LIN
vERT LIN. RANGE < 0.1- ROL
CONTROL

Figure 3-Rear Chassis- Adjustments

TELEVISION RECEIVERS

MODELS 2151, 2T60
Chassis Nos. KCS45, or KCS45A

CENTERING ADJUSTMENT. No electrical centering con-
trols are provided. Centering is accomplished by means of a
separate plate on the focus magnet. Some centering plates
include a locking screw which must be loosened before cen-
tering, and others are held in adjustment by friction. Up and
down adjustment of the plate moves the picture side to side
and sidewise adjustment moves the picture up and down.

If 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 elimi-
nate a center 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 counter -clockwise as
far as possible without stretching the left side of the picture.
As a first adjustment, set the horizontal drive trimmer C143B
one-half turn out from maximum capacity.

Turn the horizontal linearity coil out until appreciable loss
in width occurs, then in until nearly maximum width and the
best linearity is obtained.

Adjust the width control R178 to obtain correct picture width.
A slight readjustment of these three controls may be neces-

sary to obtain the best linearity.

AGC CONTROL.-The AGC control switch is provided as
an installation adjustment. The normal position for strong sig-
nal areas is with the switch in the number 1 or counter-
clockwise position. If impulse type of interference is expert.
enced, turn the switch to the number 2 or center position. In
very weak signal areas in which impulse type interference
is experienced, turn the switch to position number 3 or fully
clockwise. In this position, all AGC is removed and the re-
ceiver will overload if the input signal exceeds 200 microvolts.
However, for signals under 200 microvolts, this position of the
AGC control switch gives best noise immunity of sync.

FM TRAP ADJUSTMENT.-In some instances interference
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 r -f unit 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 5 or 6 are to be received, check
L203 to make sure that it does not affect sensitivity on these
two channels.

050 es
Clio

TI10
21.00w

s.

T103m 1102 TiOtm
HO vLOOC 2.Es Rix 27.0opc ic

C

,s-SoC
O appont FANIO. 27. Pm 14 AMP 19: PIA ,r4.

01
TRANS

3F AMP.

As. PIA L102

.1/40.9 Ste PIA
I-VCOIL

e, TRANS.

217,05,2

51.:16..?RACH

AUDIO
OUTPUT

AMR

1.7 AUDIO
AMP. G
BIAS

CLAMP

c4s ce:

C22 Q-FEST°U.
AMP. Conn. MINER

NOTE -IN EARLY PRODUCTION RECEIVERS
IN WHICH RII3 WAS 3900, RII9 WAS 5200
MIT L114 OMITTED, LI03 5L PIA 1-F COIL
WAS TUNED TO ELSAIL AND T. BOTTOM
4111 PIP 1.5 TRANS. WAS TOMES TO 24.3S1AD

Figure 8-Top Chassis Adjustments 129
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ANT T B

t CI.' 4n NCED

P300A-M
REAR
VIEW

72 IL
COAX.

P30013 -M
REAR
VIEW

ANT. MATCHING
UNIT

L200 1201
L203

MODELS 2T51, 2T60
Chassis Nos. KCS45, or KCS45A

C20
270

J200 -F T200 C202 C200 N C201 C203 IFRONT ANT 100 18 18 39
VIEW TRANS.

L37

136
S1-4 LIS
FRONT

L33 o.5

T

12.-F UNIT
vz

6C B 6
R -F AMPL.

C22
7-30

-.315

3 1

51-4 REAR L52

05

132

R9 10

3900100

L38
139

C24 R8
90 140 12 27

7 *''141 ,
042

5 +1975.
7

1
R11 510

3900
AAAA.A150A---0-3

Cl 21
R7 1500022K =

1+1145

3 4
L51

C1713
I 1500

C 17A
1500

C14
'1500

330o

C12
270 -*

o

too

9°

51 -
FRONT

O

51-3 REAR
127

128 L26

L29 L25

130 L24

.° rb 69L49 L3I L23
L22

.--AA/V--) I
R5 C10

100K 390

0
TEST
CaIN.

S1-2
FRONT

/ 04

os

.!CII
r 50-75

L49
CCIS 16

270 0.8-3.8

J

C6
1500

HI
2. 6J 6

10 K2 05C. 8 MIXER

VI

L46

c 15
11500

CONY. WI
TRAM. 75.4.

COAX.

CI 4 402 C41 +104V. 1 - 2 +1305.

" -3' 7.-TFUZE. 4I -3.1 V.115
7

117

L16

LI

114

L13

L12

3 II Rot,
ra,,

03 1 110

R12 1.°
)8200 90

04
' 05

=
51-2
REAR

L18

L19

120 I

L21

L47
5.

L43

3 4

7
C18

ti 15001

L50
ON WI)

SWITCH (51) VIEWED CS riR,CHANNEL SELECTOR 0.8-1.4

SHOWN IN CHANNEL
FROM FRONT AND 39 / 100K

/13 2 (.54 - 60 MC.) POSITION.

L4 C23
T 0.68

C7

10 K
R3

I C8
6.8

of L44

2

-A- C19
11500

1 CS
r- 0.8-3.8

cZ3

O v. I

C165
1500 T

V115

GA U6
I sr SOUND
I -F AMPL.

C166
= 15001

R183
82

ct91
Tt5oo

T110
SOUND I -F

TRANS.

12I85
1000

+ 270 V.

O
I

VI

6.0
2ND
I -F

4

7101
1ST PIX. I- F
TRANS.

T2g. ti

2

0

6
0

All resistance values in ohms. K =
1,000.

All capacitance values less than 1 in
MF and above I in MMF unless other-
wise noted.

All voltages measured with "Volt-
Ohmyst" and with no signal input.
Voltages should hold within ±-20%
with 117 v. a -c supply.

In some receivers R130 was 390K.
In some receivers C105A was 1500,

C110A & B were 1500 and C156 was
.033.

In some receivers R219 was omitted.

130

In some receivers, substitutions have
caused changes in component lead color
codes, in resistor and capacitor values.

Coil resistance values less than 1

ohm are not shown.
Direction of arrows at controls indi-

cates clockwise rotation.

C102 A
1900

C103
1500

S6 T

0101
82

A -0.6V.

V101

GA U6
1ST FIX. I -F
AMPL.

8101
10 K

C B
44 9104

120

5 .112V.

4 3

5105
33K

6

1-1
5102 CI028-
1000 1500

C107
270

7102
2ND. FIX. I -F

TRANS. 0.6

Hi
C1054

I.°1
25.3 27.0
MC. MC.

C105 5107
47 8200

V102.

6C B 6
2ND. PIK. I -F
AMPL.

R106 C10513 9216
1000 1.01 1000

+2705. - 1101

R108
120

C1088
11500

C1084
1500

+1225.
CI104 C

RI
47,

4

R103 R206
33K 100

R2
R2 4.713 RI81
68007 MEG. 5600

C1328
R205
100

5 MF.

4

In some receivers 8155 was 12K.
R130 was connected between pin 7 of
V106 and gnd.

In some receivers C197 and C199
C144were omitted.

In some receivers R115 was 3900,
R119 was 8200, R120 was 1000 and
L116 was omitted. T104 bottom was
tuned to 24.35 mc. and L102 was tuned
to 22.5 mc.

75

C 143A
10-160
HORIZ.

LOCKING
RANGE

C 104 -CI24 C185
1500I 11500 11500

0135
39

-1
Ruto
10 K

RI39
33 K

r
.6 270V.

84
1500

V1078
12AU7
SYNC. SEP.

AMPL
42.8 V.

5146 R147 C140 R200
8200 8200 .001 68K

R145
22K C137 C138 0139T00227047 T,0047
6.1 V.

- 4-

R144 R 43 R
141IA MEG. 12 K 2200 10.47

+ 270 V

C136

R148
470 K

R149
I MEG.

VERTICAL.
HOLD CONTR

R 168
50K VIII

R 167 CON
40RTROL.HOLD

9169 65N7-GT
100K

3 22 K HOR12. HORIZ

11495 2 .- .2325.Mr--..

C145
.047

- RI62
330 K

RIGI
150K

C146
0.1

5181 V.

-2 9V. I

.16 V.

C148
0.47

R163i/RI65 C147 _._ RI66
820K 82K -r

_
.022 3900

L.

3

RI6 4
330 K

+2705. SWEEP SWEEP
05C. 050.

CONTR.
2

V109

GAVE
VERT. SWE

0 SC.

R 151
2.2
MEG.

5 +158 V.
R171

5AV. 12 K

C149
220

2'20 10K

Y

R2011
2.2
MEG

TI
MORI!
TRA
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Till
SOUND DISCR.

TR AN S
r-

380.

5.io1_88
5 C1E9 tt

87 C/68 CI90
5K T 1500T 1500

-7 4
c 137

°

R189

61

VIII
GALS

SOUND
DISCR.

6

_CI
C
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100 K
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2
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9 172
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MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION
2T51, 2T60 ALIGNMENT TABLE RCA Victor

STEP
No.

CONNECT
SIGNAL

GENERATOR
TO

SIGNAL
GEN.
FREQ.
MC.

CONNECT
SWEEP

GENERATOR
TO

SWEEP
GEN.

FREQ.
MC.

CONNECT
OSCILLOSCOPE

TO

CONNECT
"VOLTOHMYST"

TO

MISCELLANEOUS
CONNECTIONS

AND
INSTRUCTIONS

ADJUST
REFER

TO

DISCRIMINATOR AND SOUND I -F ALIGNMENT

1 2nd sound i-f grid
(pin I, V116)

21.00
.1 volt

output

Not used - Not used. In series with 1

meg. to pin 7 of
V117

Meter on 3 volt
scale

Detune T111 (bot.)
Adjust Till (top)
for max. on meter

Fig. 12
Fig. 9
Fig. 8

2 " .. " - function of R192
6 5103

Meter on 3 volt
scale

T111 (bottom) for
zero on meter

Fig. 12
, Fig. 9

3 " " 2nd sound i-f grid
(pin 1, VII6)

21.00
center
1 mc.
wide

.1 v. out

Junction of R192
6 5103

Not used Check for symmetr
form (positive 6
equal adjust Till
equal

cal response wave-
negative). If not

(top) until they are
Fig. 12
Fig. 9

4 let sound i-f grid
(pin, 1, VII5)

21.00
re-

duced
output

let sound i.f grid
(pin I, Vl15)

21.00
reduced
output

" Sweep output re-
duced to provide
1.0 volt p -to -p on
scope

TI10 for max. gain
and symmetry at
21.25 mc.

Fig. 12
Fig. 10
Fig. 8

PICTURE I -F AND TRAP ADJUSTMENT

5 Not used Not used - Not used junction of R102
6 R103

Connect bias box to
junction of R102 dr

R103 and to ground

Adjust potentiom-
stir for -3.0 volts
on meter

Fig. 10

6 Terminal D of
1101

21.00 " - - Pin 2 of V106 and
to ground

Meter on 3 volt
scale. Receiver be-
tween 2 6 13

T103 (top) for min.
on meter

Fig. 10
Fig. 8

7 " 21.00 " - . " " T105 (top) for min. Fig. 8

8 " 27.00 " - .. .. ,..

" T102 (top) for min.

9 " 27.00 " - " " " T104 (top) for min. "

10 " 19.50 " - " " " T101 (top) for min. ..

11 ' 24.35 " - " " " L102 (top) for max. ,,

12 " 22.5 " - " " " T104 (bot.) for max. Fig. 9

13 " 21.75 " - " " " T103 (bot.) for max.
-...-

Lo

LS!

1,01
0

---V-.
 ...

AMP

Tr'
TI,2,,LiS.

T.
8

SZ C

ME:lit
. 60

AMP 7 C

13
Ite F 474'

N
SOUND 22.3 25.4 2:;41.5 ----2,,toi-p

DISCRIMINAXOR C MC
TO

RESPONSE
90%

I-'2M5.50C45

APPROX
.300 KC
BETWEEN , 26.25cy-...

OSCILLATOR INJECT.. \
A. AM

--:.11
MARKERS

MOTE-

8Aurp.o

IN EARLY PRODUCTION RECEIVER AMP
W11101 RII3 WAS WAS 3900, 509 WAS

8200 AND LIM OMITTED, 1103 SID Px
.r COIL WAS TUNED TO 22.5MC AND T104 Il.4.200
BOTTOM 41.2 PIX I -F TRANS. WAS TUNED m.a.B.
TO 14.35 MC. CLAMP

Figure 9 -Bottom Chassis

4 :II Tw

`,..........._, TRANS,3wc -MA.. 100N

10e .,n
MP

Adjustments

Figure 12 Figure 13 Figure 14
Discriminator T1 and T101 Overall 1-F

Response Response R -F ResponsePS P S

ID 0 a a 0 0 P
.01

IC
TIOR . 0

0

T103
0 0

g 0
0110

CONNECT
SIGNAL

GENERATOR
TO T. ,.,j ' ° SICI7EVEPTO3 ON 12- .. CONNECT
UNIT 5 SWEEP O SC. HERE TO

TERM SS ALIGN SOUND
r  0

ALIGN

DISCI=F?ATOR
CONNECT BIAS

BOA AMPL.-, "vo,c4.0yi-HEaf To
NO MEASURE

.V116:
0 0_VILA

II 1:111 c, -\
II

CONx NECT BIVOLTOHmTSTAS

0 0

Tic,*
0 0

=IV
A-'"SOUND

SCR.

0 0

Till
1 0

13r AND
ERE TD ADJUST AND

MEASuRE R -E BIAS 0 0

11111*CONNECT%00 0

IVY.

i 01\ O 10

1.1141 OSCILLOSCOPE
HERE TOo 0 PLioN --4 0 00 ,,,, ._, 0 CNNECT

V tO oym, POLTORMYSTO. OR SCOPE
0 ° 0 0 HERE

ALIGN
TO

SOUND

SNORT TERMINALS
C 6 TO ADJUST
HORIZONTAL 03C.

I

107DI 11 12 11

_______,
FREQUENCY DJ.

132
Figure 10 -Test Connection Points

Figure 15 -R -F Response
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2T51, 2T60

1114=.41.
.

1147 111114PIT',

WAVEFORM PHOTOGRAPHS

Plate of Picture Detector
(Pin 2 of V105) (6AL5)

Figure 34 Vertical (Oscilloscope
Sznced to % of Vertical Sweep

Rate) (5.5 Volts PP)FEE
Figure 35 Horizontal (Oscilloscope

Synced to % of Horizontal Sweep
Rate) (5.5 Volts PP)

Grid of 1st Video Amplifier
(Pin 2 of V106) (12A1.17)

Figure 36- -Vertical (5.3 Volts PP)ESE

Figure 37 Horizontal (5.3 Volts PP)

Plate of 1st Video Amplifier
(Pin 1 of V106) (12AU7)

Voltages depend on setting of
Piz control

Figure 38- Vertical (2-18 Volts PP)

Figure 39- Horizontal (2-18 Volts PP)
-0110--1.

Grid of 2nd Video Amplifier
(Pin 7 of V106) (12AU7)

Voltages depend on setting of
Pix control

Figure 40- -Vertical (2.18 Volts PP)

Figure 41 Horizontal (2-18 Volts PP)
1$000-0.

Plate of 2nd Video Amplifier
(Picture Max.)

(Pin 6 of V106) (12AU7)
Voltages depend on setting of

Pix control

Figure 42-Vertical (15-90 Volts PP)

Figure 43-Horizontal (15.90 Volts PP)

Input to Kinescope (Junction of RI21
and C192) (Picture Max.)

Voltages depend on setting of
Pix control

Figure 44-Vertical (15.90 Volts PP)
4-444

Figure 45-Horizontal (15.90 Volts PP)
".010-0.-

WE'r-PritiFes ;
- 1 '

d4k- kipenime:i I.

tiFt rget"

133



MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION
2T51, 2T60 WAVEFORM PHOTOGRAPHS

111111r. 311.111117

11144vsso"di."6"""mtzwsze

4111011mISMIog---___

41111ftwomjad,

411111MMIIModiammimilimmb

13

Cathode of D -C Restorer
(Pin 3 of V107A) (12AU7)

Voltages depend on setting of
Pix control

Figure 46 --Vertical (11.80 Volts PP)FEE
Figure 47-Horizontal (11.80 Volts PP)

Grid of D -C Restorer
(Pin 2 of V107A) (12AU7)

Voltages depend on setting of
Pix control

Figure 48- Vertical (0.4.7.5 Volts PP)

Figure 49-Horizontal (0.4-7.5 Volts
PP)

Grid of Sync Separator
(Pin 7 of V1078) (12AU7)

Voltages depend on setting of
Pix control

Figure 50-Vertical (2.5.16 Volts PP)

Figure 51-Horizontal (2.5.16 Volts
PP)

Plate of Sync Separator
(Pin 6 of VIO7B) (12AU7)

Voltages depend on setting of
Pix control

Figure 52-Vertical (18.22 Volts PP)

Figure 53-Horizontal (18.22 Volts PP)

Figure 58-Grid of Vertical Output
(90 Volts PP) (Pin 1 of V110)

(6AQ5)

Figure 59 --Plate of Vertical Output
(600 Volts PP) (Pin 5 of V110)

(6AQ5)
-04010-0-.

Figure 64-Junction of R163, R164
and R170 (70 Volts PP)FEE

Figure 65- Grid of Horizontal Oscil-
lator (290 Volts PP) (Pin 4 of VIII)

(6SN7GT)

r

law
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C 29

C26
CA
C16

C8

C7

16

6SN7/GT
14

6SN7/GT

5U420/G

RAYTHEON
T

16AY211 CHASSIS

VISION
M-I611A, M -1612A, M -1613A, C -1614A
C -1615A, C -1616A, RC -1618A, RC -1619A

17AY24 CHASSIS M -1711A, M -1712A, M -1713A, C -1714A
C -1715A, C -1716A, RC -1718A, RC -1719A

The 16AY211 and 17AY24 chassis are identical except for the cathode-ray tube and mounting hardware.

Eacn of these chassis is used in models listed above, to the
right of the corresponding chassis. Models having the prefix
"RC" designate a television, radio-phono combination receiver.

The two chassis listed below and used in models enumerated
adjacent to them, are very similar to the chassis described
in this manual. There are certain differences of part place-
ment, values, and circuits, but much of the service material
presented here will be of help in servicing these additional
sets. If two models have an identical number except for the
suffix "A" or "B", they will appear the same, but of course
will use different chassis as catalogued.

2
12AT7'

ANTENNA INPUT

16AY28 CHASSIS

17AY21 CHASSIS

6AU6
3 4 5 6

L11 L12 L13

6AG5

DEFLECTION
YOKE SOCKET

VERT. LIN.
VERT. SIZE

HORIZ. HOLD

13

6K6/GT

L14

\PHONO PHONO
INPUT SWITCH

M -1611B, M -1612B, M -1613B, C-16148
C -1615B, C -1616B, RC -1618B, RC -1619B

M -1711B, M-1712B,M-1713B, C -1714B
C -1715B C -1716B, RC -1718B, RC -1719B

12
SPEAKER LEADS

6T8

HORIZ A C INPUT
DRIVE 117 VOLTS

I6AU6

T

T2

TI
8

12AT7

7
6AL5

9
6SN7/GT

19

I X2

15

6AL5

18
6 W4/GT

17
68G6/GT

HORIZ SIZE

HORIZ. LIN.

TUBE COMPLEMENT

1 6AG5, RF Amplifier
2 12AT7, Converter, Oscillator

3-4-5-6 6AU6, IF Amplifier
7 6AL5, Detector, D.C. Restorer
8 12AT7, Video Amplifier
9 6SN7, Sync Amp. -Sync Sep.
10 6AU6, AGC Amplifier
11 6AU6, Sound IF Amplifier
12 6T8, Audio Detector -

Audio Amplifier
13 6K6, Audio Output
14 6SN7, Blocking Osc. Pulse Amp.
15 6AL5, AFC Discriminator
16 6SN7, Horizontal Multivibrator
17 6BG6, Pulse Amplifier
18 6W4, Damper
19 1X2, H. V. Rectifier
20 5U4, L. V. Rectifier

{16" Rectangular Picture Tube
21 17" Rectangular Picture Tube

16AY211 and 17AY24 Tube Layout 135



MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION

Raytheon Television Chassis 16AY211 and 17AY24, continued,

WAVE FORM ANALYSIS
The drawings in this section illustrate the wave shapes at various positions within the set. These wave shapes are

not theoretical but exact copies of the oscilloscope wave shapes taken with a transmitted signal.
The peak -to -peak voltage indicated was measured by a calibrated oscilloscope under typical operating conditions.

When analyzing a particular wave shape, the peak -to -peak voltage may vary somewhat depending upon the setting
of the contrast control and the strength of the signal. The wave shapes may vary somewhat in video section de-
pending on the picture being transmitted.

When checking these wave shapes connect the ground lead from the oscilloscope to the chassis and the hot lead
to the position shown in the chart.

The chart below lists the test point, peak -to -peak voltage and the corresponding wave shape number. Under each
drawing is the wave shape number, type of wave shape H-15,750 cycles and V-60 cycles and the position taken at.

Test Point Schematic Reference Taken At
Peak -to -peak

Voltage
Wave Form

Number

1 Pin 7 of Tube 7 Detector plate 8 1 and 2
2 Pin 7 of Tube 8 Grid of 1st Video Amp. 8 1 and 2
3 Pin 6 of Tube 8 Plate of 1st Video Amp. 42 3 and 4
4 Pin 2 of Tube 8 Grid of 2nd Video Amp. 12 3 and 5
5 Pin 1 of Tube 8 Plate of 2nd Video Amp. 32 1 and 2
6 Pin 4 of Tube 9 Grid of Sync Amp. 26 3 and 5
7 Pin 5 of Tube 9 Plate of Sync Amp. 11 6
8 Pin 1 of Tube 9 Grid of Sync Sep. 11 6
9 Pin 2 of Tube 9 Plate of Sync Sep. 40 7

10 Pin 5 of Tube 10 Plate of A.G.C. Amp. 410 20
11 Junction of R77 and C90 Vert. Intergrating Network 13 8
12 Junction of C90 and C95 Vert. Intergrating Network 27 9
13 Pin 1 of Tube 14 Grid of Bloc Osc. 40 10
14 Pin 2 of Tube 14 Plate of Bloc Osc. 76 11
15 Pin 4 of Tube 14 Grid of V. Pulse Amp. 28 12
16 Pin 5 of Tube 14 Plate of V. Pulse Amp. 650 13
17 Pin 5 of Yoke Socket Vertical Yoke 42 13
18 Pin 1 of Tube 15 Cathode of AFC Discrim. 8 14
19 Pin 2 of Tube 15 Plate of AFC Discrim. 7 22
20 Pin 7 of Tube 15 Plate of AFC Discrim. 11 21
21 Pin 4 of Tube 16 Grid of H. Mult. 1 15
22 Pin 5 of Tube 16 Plate of H. Muff. 48 16
23 Pin 1 of Tube 16 Grid of H. Mult. 32 17
24 Pin 2 of Tube 16 Plate of H. Mult. 45 18
25 Pin 5 of Tube 17 Grid of Pulse Amp. 50 18
26 Pin 3 of Tube 18 Cathode of Damper 1500 19

1-V-Detector plate, grid
of 1st Video Amp., plate

of 2nd Video Amp.

111111111111111111111111111111111

136
4-V-Plate of 1st Video

Amp.

2-H-Detector plate, grid
of 1st Video Amp., Plate

of 2nd Video Amp.

5-V-Grid of 2nd Video
Amp.

3-H-Plate of 1st Video
Amp. Grid of 2nd Video
Amp. Grid of Sync Amp.

6-H-Plate of Sync Amp.
Grid of Sync Sep.
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Raytheon Television Chassis 16AY211 and 17AY24, continued,

WAVE FORMS

7-V-Plate of Sync Sep.

10-V-Grid of Bloc Osc.

13-V-Plate of V. Pulse

8-V-Vert. Intergrating 9-V-Vert. Intergrating
Network Network

11-V-Plate of Bloc Osc. 12-V-Grid of V Pulse
Amp.

Amp. Vertical Yoke Discriminator

16-H-Plate of H. MuIt.

19-H-Cathode of
Damper

17-H-Grid of H. MuIt. 18-H-Plate of H. ivlult.
Grid of Pulse Amp.

20-H-Plate of AGC 21-H-Plate of AFC
Amp. Discriminator

22-H-Plate of AFC
Discriminator



MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION I

RAYTHEON TELEVISION 16AY211 AND 17AY24 SCHEMATIC DIAGRAM

1fr
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L15 2.5
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L19 1.5
L20 8
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L26 13
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L28 35
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Sec. (speaker out) .4
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Sec. (yoke plug out) 9

T5A (yoke plug out) 65
B (yoke plug out) 14
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6BG6 to term 6) 32
term 6 to 4) 15

term 1 to 4) 9
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term 7 to 8) 12
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Sec. 65
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Sec. 1200
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6
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C6 '1C7 Tn

L
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TTj

,,T2,1149)11s4
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0.
6 

18 V22
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'TIT" Ilf`

FM.
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SYNC SEP
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.6 26.
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0575-A111 ygpa
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#350V

689 T

R100

DE LECT 00.
YOKE

R 45

PICTURE
TUBE

10011
SYTA S.

1.10,1FC'C'OZ ROL/ R47
R46
SOK

6B a

I AUTOMATIC
I FREQUENCY

CONTROL

C 100
6130

IS

6AL5
i.FC D1SCR
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220

C102
220
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10111
R82
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.-'r,r-4-
L 23
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IC I
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350v71. C111
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2
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60-1160
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.00112
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R97

RoR =C 10 /
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ICE .0 V

1i 4.0 y,
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The DC resistance readings shown in the chart above have been taken with an ohmmeter directly across the
coil being measured. Only a few of the coils were disconnected to obtain a correct reading and these are indi-
cated by an asterisk after the coil reference number. All the coils not listed in the chart have a DC resistance
reading of approximately zero ohms.
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RAYTHEON TELEVISION CHASSIS 16AY211 AND 17AY24 SCHEMATIC DIAGRAM
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R56
120

C73

7 7C'4

INPUT

0106
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T6 NOTE: The 16AY211 chassis may be equipped with either C -12M-19533 or C -12M-19407-2 T6 transformers.
The C-201-19533 is wired as shown for 17AY24. On I 6AY211, C-135 is no+ incorporated.

Toe C -12M-19407-2 is wired as shown with the following exceptions: R97 is 470,000 ohms: R132 is not used.

The following terminals of C -12M-19407-2
are wired 1 2 3 4 5 6 7

to the following schematic points
numbered at 16 1 2 4 6 7 10 8

The wire connecting to Lug 5 of C-201-19533 is not used on C-12 M-19407.2.

17

BLACK

1C7.1n;
50-40 CYCLES

139
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Raytheon Television Chassis 16AY211 and 17AY24, continued,

VIDEO IF ALIGNMENT
Turn to any high band channel. Connect the generator thru a 1000 mmf capacitor and set contrast to maximum.

Step

No.

Signal
Generator

Freq. (mc.)

Sweep
Generator
Freq. (mc.)

Signal
Input
Point

Output
Point

Adjust Remarks Response

1 26.5 Converter VTVM at pin L-11
Adjust generator

for Maximum
Grid 7 of tube 8 L-13

output of
approx. 1 volt Reading2124.1 Converter VTVM at pin L-12

Adjust generator
for Maximum

Grid 7 of tube 8 L-14
output of

1 approx. 1 volt
I

Reading

3 25.4 Converter VTVM at pin T-1
Adjust generator

for Maximum
Grid 7 of tube 8 output of

approx. 1 volt Reading

4 25.5 Converter VTVM at pin
SENSITIVITY

Generator output should be
1 volt VTVM

Reading
Grid 7 of tube 8 less than 100 microvolts

(If not repeat alignment) (above noise )

5
26.75

25.0
Converter

Grid
Scope att pin
7 of tube 8

Ti for proper
ratio asin #6

below

SELECTIVITY
Markers should be as

shown in response
column (If not repeat

alignment).

'

I

edb

6

Connect
ator until
adjust
the response

scope and sweep
marker reaches

marker generator
V1 /V2 should

generator
peak. Record
until marker

be between

as in step 5. Connect VTVM as in step 4. Adjust marker gener-
VTVM reading (V1), keeping generator output constant,

reaches shoulder. Record VTVM reading (V2). The ratio of
1.4 to 1.6.

7 Channels 2-4 Antenna Scope at pin Check channels
for band

00%

6-7-10-12 Terminals 7 of tube 8 width
(2.8 mc to 3.2 mc)

_1

'ARVE.

Picture I.F. frequency 26.75 mc - Sound

Short antenna to

I.F. frequency

SOUND
ground and

22.25 mc.

I -F ALIGNMENT
connect generator thru a 1000 mmf capacitor.

1 4.5 Pin 1 of
VTVM junc-
tion R-53

T-8 and
1-2 Maximum

Tube 11
of

and C-77
primary

(bottom of can)
Reading

2 4.5
Pin 1 of Scope junc-

tion R-58

T-2
secondary

Sweep approx.
±100 kc. Adjust

Tube 11 of
and C-77 (top of can) for max. linearity

3 4.5 Pin 1 of
Scope junc-

tion of R-58
T-2

primary
Sweep approx.

±100 kc. Adjust for
Tube 11 and C-77 (bottom of can) symmetry of peaks

4 4.5
Pin 1 of VTVM across Generator output should

be less than .025 volts with Approx
Tube 11 speaker voice

coil
Sweep of ±25 KC and
sweep freq. of 400 cycles

1.25 volts

140
Video Trap Coil (L-19) Adjustment (c) Turn L-19 slug all the way out (counter -clockwise .

(a) Tune in a station.
(b) Adjust the tuner until sound bars just appear.

(d) Turn the slug in (clockwise) until the horizontal
scanning lines are smooth and continuous.
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Ifieitione
SEARS, ROEBUCK AND CO.

121/2", 16" AND 19" DIRECT VIEW TELEVISION RECEIVERS, NINETEEN AND
TWENTY TUBE TYPES IN TABLE, CONSOLETTE AND CONSOLE MODELS

CHASSIS NO. DESCRIPTION
110.700 19 TObe Television Receiver chassis for 121/2" round picture tube, including rectifiers.

110.700-1 19 Tube Television Receiver chassis for 16" rectangular picture tube, including rectifiers.

110.700-10 20 Tube Television Receiver chassis for 16" rectangular picture tubs, including rectifiers.

110.700-2 19 Tube Television Receiver chassis for 16" rectangular tube With provision for connecting
507 AM/ FM chassis and record changer, including rectifiers,

110.700-20 20 Tube Television Receiver chassis for 16" rectangular tube with provision for connecting
507 AMi FM chassis and record changer, including rectifiers.

110.700-40 20 Tube Television Receiver chassis for 19" round tube, including rectifiers.

110.700-50 20 Tube Television Receiver chassis for 16" rectangular tube with provision for connecting
703 AM ,FM chassis and record changer, including rectifiers.

The chassis listed above were sold in various style cabinets
under the following catalog numbers: 111, 113, 127-12, 116, 131,
134, 139, 140, 162-16, 173-16, 189-16, 191-16, 177-19. kll these
models have substantially the same circuit. In the 110.700 chassis
there is only one pentode stage of video amplification, while all
other models use two triode stages. The actual circuit diagram
on pages 144 and 145, is for Chassis 110.700-10 and 110.700-40.
Other chassis may have minor differences, connections for radio
and phonograph, or may use a single 6T8 tube for sound detector
and 1st audio (instead of 6AL5 and 6SQ7).

ANTENNA

"q777

R.F NEP

6065

V 2

I CONT.

6J6

T.V. BLOCK DIAGRAM

V 4

1.r. AmI.

611M6

V 9
DETECT.
DR ITER

6066

0 100

.010DETECT.
618

V 108
AuDIO
A ur

6T8 6.86

11 PAR,

V S

I.I. Amr

6AU6

V 6

I.F. AMR

6AU6

V 7A

VIDEO DET

6AL5

V 6A
1ST vIDEO

Aur.

in./17

V BB
2ND VIDEO

72657

ON 110.700 CHASSIS, OMIT BLOCK VII AND
CHANGE 'LOCK VBA TO 6C116

ON 110.700-10, -40 AND -50, CHANGE BLOCK
V1OA TO 6016 AND 0108 TO

6S07, AS ILOCK V21

V 78

A.G.C.

6AL5

V 130

i 12107

V 13B

,

126147

V IS
NOR. PK.
DETECTOR
6AL5

V 16

NOR. OSC.

12867

V 14A

VERT. OSC

125H7

V 148

VERT,OUTPUT

i 121417

V 19

NOR.

684

V 16

ml.vOLT
RECTIFIER

IX2A

V 12

PICTURE
TUBE

141
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MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION
Sears, Roebuck and Co. Chassis 110.700 continued.

RATIO DETECTOR DRIVER AND RATIO DETECTOR ALIGNMENT
In aligning this section of the television receiver, the sound trap must be resonated at 4.5 mc. to separate the sound from
the picture information, and +he ratio detector transformer must be adjusted to complete balance in the secondary wind-
ing for maximum AM rejection. The sound trap is TI, located between the video amplifier (V8B) and the detector driver
(V9). The discriminator transformer is 12, located between the detector driver (V9) and the ratio detector (VI OA). A 4.5 mc.
signal is fed into the final video amplifier, and the sound trap and ratio detector are adjusted in proper sequence to obtain
VTVM readings across the detector plate load resistor R23, as specified in the step-by-step procedure below;

1 - Connect the VTVM across R23, with the positive lead from the meter to the chassis and the negative lead to
the other side of R23. On those chassis utilizing a 6T8 tube as the detector VI D, this latter connection will
be at pin 2 of the 6T8. On those chassis utilizing a 6AL5 as the detector, this connection will be at pin 7
of the 6AL5.

2 - Connect the signal generator output through a .001 mfd mica capacitor to the junction of L5 and L6 in the
mput to the first video amplifier, V8A. Ground the other side of the generator to the chassis.

3 - Set the signal generator to 4.5 mc. and adjust its output to provide about 10 volts reading on the VTVM.

4 - Adjust sound trap TI for maximum reading on the VTVM. Two types of sound traps were used in the pro-
duction of the models covered herein, i.e., a single -ended coil, and a double -ended coil. The single -ended coil
is adjusted from the fop, and the double -ended coil, from the bottom, since the top half of this coil is
not used. Both of these coils can be peaked at two points, and the peak point selected should be the one
closest to the full counter -clockwise position of the slug. This setting minimizes the possibility of intercarrier
buzz.

5 - Adjust the top slug on the discriminator transformer T2 for maximum reading on the VTVM.
6 - Connect two 100k resistors across R23

7 - Reconnect the VTVM, running one lead to the junction point of these two 100k resistors, and the other lead
to the tertiary winding lug (pin 6) of the discriminator transformer T2.
Adjust VTVM for zero center at 5 volts.

8 - Adjust bottom slug on 12. Note that during this adjustment, a point will be found where the VTVM will
swing rather sharply from positive to negative, or vice versa. The correct setting of this adjustment is ob-,
tained when the VTVM pointer reads zero, setting as per (7) above, as the slug is passed through this point.

9 - Repeat steps 4, 5, 6, 7, and 8. This completes the ratio detector alignment.

I.F ALIGNMENT:

The I.F. alignment of the models covered in this manual is based on peaking one set of I.F. coils at 23.0 mc. and the
other set of I.F. coils at 25.4 mc. A signal generator feeds these frequencies to the. I.F. strip, and a VTVM connected
across the video detector load resistor RI6 in proper polarity, serves as a measuring device for this peaking operation.
The pair of 23.0 mc. coils are L401 on the tuner sub -chassis, and L2, located between the second and third I.F.
stages. The 25.4 mc. coils are LI, located between the first and second I.F. stages, and L4, located between the third
I.F. and the video detector. A recommended step-by-step procedure is given below;

1 - Set front panel "CONTRAST" control 1/4 turn clockwise.

2 - Connect the VTVM in proper polarity across the video detector (V7A)Joad resistor RI6. One connection
_should be to the chassis, and the other to the junction of shunt peaking coil L6 and R16. See Figure 9B.

3 - Connect the signal generator through a .001 mfd capacitor to the test loop located between the two tubes
on top of the tuner sub -chassis. See Figure 9A.

4 - Inject minus 3 volt bias to A.G.C. terminal on tuner, Figure I3C.

5 - Set the signal generator to 23.0 mc. and adjust its output so that the VTVM shows a reading of 2.5 volts
maximum.

6- Adjust L2 and L401 for maximum reading on the VTVM.

7 - Reset the signal generator to 25.4 mc. and adjust its output so that the VTVM shows a reading of 2.5 volts
maximum.

8 - Adjust LI and L4 for maximum VTVM reading.

9 - Repeat steps 4, 5, 6 and 7 in sequence to achieve further peak readings on the VTVM. If the VTVM pointer
goes off scale, lower the signal generator output accordingly.
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TEST INSTRUMENT CONNECTIONS FOR I.F. ALIGNMENT
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SUB -CHASSIS
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.001 Mil).
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V.T.V.M. CONNECTION FOR NEIATIVE

VOLTAGE DEVELOPED ACROSS DETECTOR

LOAD IN 16" AND IV" CNASSIS

FIG. A. II & C

TUNER
SUB -
CHASSIS

V.T.V.M. CONNECTION FOR POSITIVE VOLTAGE

DEVELOPED ACROSS DETECTOR LOAD IN 12i"

CHASSIS MODEL 110.700

GRND. TO
CHASSIS

In

cr

cr
w
3

4--

(3 0.Z N ak
ow o 0

O

ar

C) 4

CD
Ul

O1
O
O
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V 20

5U4G
RECTIFIER

T7

%31,Eayi)LrciT41;4GRE0Di.

7 VAC
1.01

L

TB401

Ti

06013
IOW
R29

Silvertone Schematic of tuner 54946, Model TT3-X,

and Diagram Chassis 110.700-10 and -40.

L 13
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ZMFD
450 V
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6.3 VAC

63v

V16
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C54
I 00 12887
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69L8 ALE 1211117 A
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LE L 15

AGC

1402

30015

SWITCH AT
GNO. FOR HIS
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INPUT CIRCUIT
TUNER NO.54798
USED ON EARLY
PRODUCTION MODELS

144
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VS 4e Cl.
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1500T6106
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L_ _ __J
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6806

V6 CEI.
T 1500
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8401 R407
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10417
1000

 NOTE,
IF 6805 OR SAGS RF TUBE IS USED, PINS 2 S 7 GROUNDED
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2

13.2K
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6AU6
1ST IF

LI 25.4MC

22K
R3

'054°°

0
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1n. 3R390 200V- C6

V5
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RF TUNER NO. 54946, Model TT3-X

TB402

IF

6CB6

L402
47.8

C4038
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C53

82
R7

2.281 22

IN

R I

1O

PICTURE 500110
CARRIER CARRIER

2 5525 5975
3 61.25 6575
4 6725 71.75

S 7725 81.75

6 8325 87 75

7 17525 17375

8 181 2 5 18575
9 18725 191.75

10 193.25 19775
19925 20375
20525 20975

13 211.25 215.75

-NOTE
ALL CAPACITORS IN MMF UNLESS NOTED
ALL CAPACITORS RATED 6003 UNLESS NOTED
ALL RESISTORS IN OHMS UNLESS NOTED
ALL VOLTAGES TAKEN WITH 117 AC LINE
AND NO INCOMING SIGNAL.VOLTAGE MEASURED
WITH A DC VACUUM TUBE VOLT METER. CONTRAST
CONTROL AT MIN1MUM POSITION
SOME SETS USE TWO IN SERIES
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Sears, Roebuck and Co. Schematic Chassis 110.700-10 and 110-700-40.
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W
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4.7K 111
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P8
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25 MFD
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10" SPEAKER
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Sears, Roebuck and Co. Chassis 110.700 continued.

TUBE SOCKET VOLTAGES AS INDICATED ON V.T.V.M.

Tub*
Location

Tab*
Typo

PIN NUMBERS
1 2 3 4 5 6 7 B 1

*VI 6CB6 -0.7 0.4 5.4 0 95 100 0 - -
VI 6A05 -0.7 0 5.4 0 95 100 0 - -
Y2 6J6 80 75 0 5 -2.4 -4.4 0 - -
V4 6AU6 0 TO A

-1.5 0 5 0 120 121 0.2 - -
VS 6AU6 0 TO 

-1.5 0 5 0 120 121 0.2 - -
Y6 6AU6 0 TO A

-1.5 0 5.2 0 120 121 0.2 - -
Y7 6AL5 0

-1.0 TO 
-4. 0 0 5.4

0 TO A
22.0 0

-1.0 TO 
-4.0 - -

YB 121H7 110
0.2 TOA

0.3
2.3 5.4 0 250 5.8 13 0

**VS 6016 -0.2 7 0 5.4 110 120 7 - -
Y9 6AU6 0 .2 TO

2-0. 0 0 5.4 220 210 0 - -
V10 6T8 -4.0 TO

-9.0
-10 TO 

-20
-3.5 10 A

-8.0 0 .44 0 0 -10 60 TO A
70

***V10A 6AL5 -10 TO 
-20

-10 70 A
-20 4 0 0 0

-10 TO A
-40 - -

***VI 011 6SQ7 0 -1 0 0 0 50 0 5.4 -
V11 6V6 0 5.4 220 220 0 0 0 10 -
V13 121H7 90 20 24 0 0 24 0

50i0TO
5.2

VI 4 1211H7 400
-0.4 TO 

+0.4
16 TO 

29 5.2 5.2 95 --21 0 0

V15 6AL5 +15 -15 4.4 0 -0.2 0 -0.2 - -
V16 121H7 150 3.5 15 5 5 100 -6.0 15 0

V17 6196 0 0 0 150
O T11.5

-25 5.5 12 -
V19 6W4 - - 450 - 275 - -1 - -

NOTES:  NORMAL VOLTAGE RANGE INDICATED - VALUE DEPENDS UPON SETTING OF CONTROLS.
* 6C16 USED AS R.F. AMPLIFIER INSTEAD OF 6AGS ON SOME SETS.

** 6C16 USED AS FIRST VIDEO AMPLIFIER 014 12'/z" CHASSIS 110.700 ONLY.
*** GALS AND 6SQ17 SUBSTITUTED FOR 6111 ON SOME 16" CHASSIS AND ALL 11" CHASSIS.
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Sentin

MODELS 412, 413, 414, 415, 1U412, 1U413, 1U414 & 1U415

MODELS 421, 422, 1U421 & 1U422

Many other Sentinel television models using 16" and 19"
picture tubes are similar in circuit to the models covered
on these pages. If you are called to service any of the
models listed below, you will find this material of help.

Similar Sentinel Television Models: 416, 420, 420B, 423,
424, 117416, 117420, 117420B, 117423, and 111424.

PC66 OR ABCS

62CS
cAAA,A

AxeSE ARA AS NC

6066 OE ARCS

,CruRE OR

3LOCK DIAGRAM
MODELS 412 413 414 415,

421 1 422

GAGS SAGS SAGS
I AAA u pr AA Ir A

AAA SAL 5

6E64

RAT.,

C 

GALS ISITITST ----- 6306

00100,34 0CIA ATO 0.0,11,11.

sim1.07.4 ItO OKA

SAYS

1116

0  IGNINEAS 000,100A . TS

y

";;"65000. 64601

vg,10Al
OAFIT,

reATIcAA

OSCPALA00.1

AOA100ATAL

444

1011P4 / IELP
PICTURE TUGE

AA00.1(010,1. 6114

(NOTES-Coi2tivard from page 149)
R-II4 a 1,50C Ohm resistor added in series wi-h the output side of the focus coil L-17 in "SERIES YE".

Focus Control R -I01 rewired across Focus Coil L-17 and resistor R -I 14 starting with "SERIES YE".
R-102 was 2,000 Ohms in "SERIES YA thru YD". CHANGED to 1,000 Ohms with a 10,000 Ohm 10 Waft bleeder resistor
connected across the 250 Volt line in "SERIES YE" chassis. The 10,000 Ohm bleeder resistor not used starting with
"SERIES YF".
Focus Coil L-17 was 1,300 Ohms, part number 2E93, in "SERIES YA thru YE". CHANGED to 3,000 Ohms, part number
2E104 starting with "SERIES YF".
R -I14 was 1,500 Ohms in "SERIES YE" only. CHANGED to 3,000 Ohms starting with "SERIES YF".
C-55 not used starting with "SERIES YG".
R-56 not used startirg with "SERIES YG".
R-55 and R-59 were 100,000 Ohms in "SERIES YA thru YF". CHANGED to 470,000 Ohms starting with "SERIES YG".

C-85 and C-86 added starting with "SERIES YG".
R -I16 and R -I17 added starting with "SERIES YG".
R-II8 added in Models 421 & 422 only starting with "SERIES YA".
Pin No. 2 on 12AU7 socket removed from ground and connected to junction of R -I06 and R -I 18 in Models 421 & 422
only starting with "SERIES YA".
R-89 removed from ground and connected to junction of R-106 and R-II8 in Models 421 & 422 only starting with "SERIES
YA" 147
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NOTE: A 6C86 or 6AG5 or 68C5
is used in the R. F. amplifier and
modulator tube sockets. Always
use the same type tuba for re-
placement. Intermixing these
tubes may result in loss in sensi-
tivity caused by the differences in
tube capacities detuning the cir-
cuits and making it necessary to
realign the R. F. amplifier and
modulator stages by spreading or
squeezing turns on the coils. The
6CB6 cannot be used in the video
I.F. amplifier stages.

148
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SAUS ITS AUDIT

LE AMP  AU010 OUTPUT
A -P.AC VOLTAGE
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Sentinel /e.&)--e;ii:own.
CIRCUIT USED ON MODELS 412, 413, 414, 415 "SERIES YA, YB, YC" INK STAMPED ON BACK OF CHASSIS

NOTES

C-51 was .02 in SERIES "YA". CHANGED to .1 Mfd starting with SERIES "YB".
R-72 was 22,000 Ohms in SERIES "YA". CHANGED to 10,000 Ohms starting with SERIES "YB".
R-74 was 470,000 Ohms in SERIES "YA". CHANGED to 220,000 Ohms starting with SERIES "YB".

R-79 was I Megohm in SERIES "VA". CHANGED to 500,000 Ohms starting with SERIES "YB".

L -I3 or L-14 were used in both 10" and 12" models in SERIES "VA" & "YB".
C-82 500 Mfd not used in SERIES "VA" & "YB". Added in sets starting with SERIES "YC".
R-48 and R-49 connected as shown by dotted lines used in SERIES "VA" &"YB". CHANGED to R-109 and R -I10 starting with SERIES "YC".

F -I, stancard type fuse, in SERIES "VA" & "YB". CHANGED to Slo-Blo type in SERIES "VC". ALWAYS REPLACE WITH SLO-BLO TYPE.

C-45 used in "SERIES YA, YB, YC" only.
R -III added across R-47 starting with "SERIES YD"
L-7 and h-24 replaced with 20E363-10 Video Load Choke Assembly starting with "SERIES YD"
R-29 was 47 Ohms in "SERIES YA, YB, YC". CHANGED to 10 Ohms starting with "SERIES YD". NOT USED in Models 421 & 422.

R-31 was 47 Ohms in "SERIES YA, YB, YC". CHANGED to 100 Ohms starting with "SERIES YD".

R-20 was 680,000 Ohms in "SERIES YA, YB, YC". CHANGED to 330,000 Ohms starting with "SERIES YD".

R -I4 was 470,000 Ohms in "SERIES YA, YB, YC". CHANGED to 220,000 Ohms starting with "SERIES YD".
VIDEO I.F. Alignment frequencies changed starting with -SERIES YD",
R-106 was 6,000 Ohms in "SERIES YA thru YD". CHANGED to 5,000 Ohms starting with "SERIES YE".

R-36 was 180 Ohms in "SERIES YA thru YD". CHANGED to 270 Ohms starting with "SERIES YE".

R-103 was 30 Ohms in "SERIES YA thru YD". CHANGED to 60 Ohms starting with "SERIES YE".
C-82 was 500 MFD in "SERIES YC & YD". CHANGED to 1,000 MFD starting with "SERIES YE".

take -off point for audio section moved to variable tap on horizontal centering control starting with "SERIES YE".

(Sec additional notes on page 147 )
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Television, continued, APPLIES TO ALL MODELS AND SERIES LETTERS

VOLTAGE TABLE BOTTOM VIEW OF CHASSIS
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SonoCiarr
01r71

TELEVISION RECEIVERS
MODEL 302 - TABLE MODEL CABINET MODEL 303 - CONSOLETTE CABINET

VOLTAGE READINGS: The voltage readings to be obtained at various locations in the receiver have been
indicated on the schematic diagram. These voltages will be very advantageous when "trouble shooting".
Check voltages, tubes, and inspect for damaged or burned parts before attempting to re -align receiver.
All voltages were taken with a 117.5 V. line and with no signal input. The contrast control set at its
maximum clockwise position; the brightness control at 50% rotation and all other controls in normal oper-
ating position. The tuner set for Channel 2. All voltages are positive with respect to ground unless

otherwise indicated.

CENTERING OF PICTURE: The picture may be centered in relationship with the opening in the glass panel

at the face of the receiver, by loosening the two hexagon nuts which fasten the focalizer to the plate.

The focalizer may then be moved either sidewise or up and down until the picture is centered. After the

picture is centered these nuts must be again secured to avoid shifting of the focalizer.

O

W2
W

FREQUENCY CHART
CHANNEL

NO.

CHANNEL
FREQ.MC.

PICTURE
CARRIER

M.C.

SOUND
CARRIER

M.C.
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M.G.

2 54-60 55.25 59.75 81.35

3 60.66 61.25 65.75 87.35

45 66.72 67.25 71.75 93.35

76-82 77.25 81.75 103.35

6 82-88 83.25 87.75 109.35

7 174-180 175.25 179.75 201.35

8 180.186 181.25 185.75 207.35

9 186-192 187.25 191.75 213.35

ICI)
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198.204

193.25
199.25
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203.75

219.35
225.35
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13 210-216 211.25 215.75 237.35
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Sonora Models 302 and 303
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MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION

SPARTON TELEVISION SERVICE

SPARTON TELEVISION RECEIVERS

CHASSIS TYPE Z65SI60 , 26SSI60L,
265516013 5 265D160

MODELS
5025, 5026, 5029, 5030, 5035,5036 & 5037 (TABLE)
5076, 5077, 5076BB,5077BB, 5079 & 5080 (CONSOLES)
5082 5083, 5088 & 5089 (COMBINATIONS)

The. circuit diagram covers the chassis with SS letters between
the numbers. The Chassis 26SD160 (note SD) used in some table
models and all of the combinations is almost identical; one of
the differences being a built-in dipole antenna instead of a
line cord antenna. Chassis 26SD170, used in Model 5090 and some
of the models carrying numbers in the title, is also very similar.
The combinations have a separate radio receiver, but use a com-
mon speaker for the television and radio receivers.
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MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION

SPARTON TELEVISION SCHEMATIC DIAGRAM
CHASSIS TYPE 2655160, 2655160L & 265S160B
USED IN MODELS 5025. 5026 , 5076.5077,

5029 5030,5035, 5036,
5037.5076BB 50778 B.5079.
5080.5082 .5083.5088.5089.

This circuit diagram
covers the Chassis
types stated above.
You will find Chassis
26SD160 and 26SD170,
used in combination
sets, very similar.
These sets use a built-
in dipole antenna,
and the 26SD170 uses
a 17 -inch picture tube,
type 17KP4A.
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SPARTON TELEVISION RECEIVERS

CHASSIS TYPE 2655160, 2655160L,
26551608 8.. 2650160
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Unless otherwise indicated, the voltages shown in the above chassis
diagram were measured in respect to chassis ground. The line voltage
at 117 volts A.C. Set for no signal on Channel 2. Brightness and
contrast set for maximum (clockwise). Volume and tone controls set
at maximum counter -clockwise. Other controls set for proper operation.
Measurements made with a vacuum tube voltmeter.
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MODELS 9120-A, 9120-B, 9120-C, 9120-D, 9120-E & 9120-F

CHANGE INCORPORATED
IN CHASSIS

"A" There is no performance advantage to a chassis containing
this change -circuit revisions are due to short supply of
certain tubes.

1. Tube V12 (Video Amp.) was changed from a type
6AU6 to a type 6AG5.

2. Tube V16 (Keyer A.G.C.) was changed from a type
6AU6 to a type 6AG5.

In order for this receiver to operate properly,
V12 and V16 must be the same type tube.

There is no performance advantage to a chassis containing
this change -circuit revisions are due to short supply of
certain tubes.

1. Tube VI (1st Sound I. F. Amp.) was changed from
a type 6AU6 to a type 6BH6.

2. Connection point of resistor 70 (82 Ohms) was changed
from pin 7 of tube VI (1st Sound I.F. Amp.) to pin 2
of this tube.

3. Connection point of blue lead from pin 2 of trans-
former 68 (1st Sound I.F. transformer) was changed
from pin 2 of tube VI (1st Sound I.F. Amp.) to pin 7
of this tube.
Tube V2 (2nd Sound I.F. Amp. -Limiter) was changed
from a type 6AU6 to a type 6BH6.

5. Connection point of resistor 79 (82 Ohms) was changed
from pin 7 of tube V2 (2nd Sound I.F. Amp. -Limiter)
to pin 2 of this tube.

6. Connection point of blue lead from pin 2 of trans-
former 74 (2nd Sound I. F. transformer) was changed
from pin 2 of tube V2 (2nd Sound I.F. Amp. -Limiter)
to pin 7 of this tube.

In order for this receiver to operate properly,
V1 and V2 must be the same type tube.

"C" There is no performance advantage to a chassis containing
this change -circuit revisions are due to short supply of
certain tubes.

1. Tube socket for V26 (Vertical Scanning Output) was
changed from 7 pin miniature to octal base.

2. Tube V26 (Vertical Scanning Output) was changed
from a type 6S4 to a type 6SN7GT.

3. Connections to tube socket of V26 (Vertical Scanning
Output) were changed to those shown in schematic
illustrated below.

4. Condenser 353 (.02 Mfd.) was added in parallel
with condenser 327 (.05 Mfd.) as shown in schematic,
illustrated below.

353
02

1

I

326
can

327
.05

328
2.2

MEG.

Vis

6SN7GT
VERTICAL

SCANNING ONTPUT

330
SK

VERTICAL
LINEARITY

GREEN

STfUJORW1-11111RDIR
Models 9121-A & 9121-B incorporate a
record changer and a section for AM -FM
reception. Outside of the switching
arrangement, the television section is
similar to the models described 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 on this page applies to "SERIES DEF"
chassis.

"D"

"E"

This change was incorporated in the chassis to improve
vertical and horizontal sync. stability.

1. Resistor 351 (1800 Ohms) was added in plate circuit
of V17B (12AU7) Phase Splitter. The junction of re-
sistor 246 (1800 Ohms) and condenser 247 (1000
Mmfd.) was formerly connected directly to pin 6 of
this tube.

2. Resistor 258 in plate circuit of V19 (6SN7GT) Hori-
zontal Scanning Multivibrator stage was changed from
5600 Ohms to 3900 Ohms.

3. Fuse 343 (1 Amp. 250 Volt) was added between red
and yellow lead of power transformer 291 and chassis
ground.

This change was incorporated to decrease tube noise level
and improve picture quality.

1. Resistor 161 in the cathode circuit of V7 was changed
from 82 Ohms to 270 Ohms.

2. Resistor 176 in grid circuit of V9 (6AU6) 3rd I.F. Amp.
stage was changed from 4700 Ohms to 8200 Ohms.

3. Resistor 183 in plate circuit of V9 (6AU6) 3rd I.F. Amp.
stage was changed from 8200 Ohms to 6800 Ohms.

4. Resistor 196 in plate circuit of VI IA (6AL5) Detector
stage was changed from 6800 Ohms to 4700 Ohms.

In addition the alignment frequency of the Converter Plate
coil and 2nd I.F. coil was changed from 26.3 Mc. to 26.1 Mc.

"V" In order to reduce the "ringing effect" of the horizontal
sweep transformer and defection yoke, which appears as
white (or black) vertical lines on left side of picture screen,
the following change was undertaken.

1. Trap coil 354 was added in series with yoke lead.

2. Condenser 355 (.003 mfd.) was ploced in shunt across
coil 354.

3. Resistor 356 (680 Ohms) was placed in shunt across
coil 354.

The following change was made to limit Picture tube beam
current.

1. Connection to pin 10 of tube V15 (16TP4 or 16RP4)
picture tube was changed from the 415 BA- Boost

voltage bus to the 340 B+ bus.
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STEWART-WARNER TELEVISION RECEIVER MODELS

508890 R.F. TUNER ASSEMBLY
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BOTTOM VIEW OF CHASSIS SHOWING
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OSCILLOGRAMS

All oscillogroms taken with ground lead of 'scope connected
to receiver chassis (unless otherwise indicated) and with re-
ceiver controls set for normal reception of a station trans -

mining its standard test pattern.

Number appearing below asterisk specifies setting of horizon-
tal sweep frequency control on 'scope.

*-This symbol on illustration indicates that wave form was ob-
served on a 'scope whose vertical amplifier had vary limited
high frequency response (50 to 100 Kc).

"-This symbol indicates that wave form was observed on a
'scope whose vertical amplifier frequency response was flat
to within 20% up to 2 Mc.
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9120-A, 9120-B, 9120-C, 9120-0, 9120-E & 9120-F
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on the circuit diagram.
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Stewart -Warner Models 9120-A, 9120-B, 9120-C, 9120-D, 9120-E, & 9120-F

Information on Alternate Types of Horizontal Sweep Transformers

RESISTANCE MEASUREMENT RESISTANCE MEASUREMENT RESISTANCE MEASUREMENT
Between terminal 1 & 2- 40 Ohms Between terminal 1 & 2- 40 Ohms Between terminal 1 & 2- 40 Ohms
Between terminal 2 & 3-400 Ohms Between terminal 2 & 3-400 Ohms Between terminal 2 & 3-400 Ohms
Between terminal 5 & 8- 13 Ohms Between terminal 5 & 8- 11 Ohms Between terminal 5 & 8- 5 Ohms
Between terminal 6 & 8- 6.5 Ohms Between terminal 6 & 8- 5.5 Ohms Between terminal 6 & 8- 2.5 Ohms

508679

These three types of transformers all carry the
and are directly interchangeable.

114020111l
SCOW. NMI

tr.

11107/1111
DOM.(
sums

508679

same Part No.

LL7

I 114CT
ow NAM

amo

When replacing a #508679 transformer with a #508971
transformer, or vice versa, the following circuit changes must
be made in addition to noting differences in terminal
connections.

508679

Connection terminals are numbered to correspond to similarly
numbered terminals shown in the complete circuit diagram

RESISTANCE MEASUREMENT
Between terminal 1 & 2-138 Ohms
Between terminal 2 & 3-420 Ohms
Between terminal 4 & 7- 2.2 Ohms
Between terminal 7 & 5- 7.3 Ohms
Between terminal 5 & 6-3.8 Ohms

508971

This transformer was also used in some 9120 series chassis but
is not directly interchangeable with the above illustrated units
unless the sweep circuit is modified as indicated here.

ITEM

508679
HORIZONTAL SWEEP

TRANSFORMER

508971

HORIZONTAL SWEEP
TRANSFORMER

Resistor 267
Condenser 272
Resistor 279

Condenser 280
Cond 281

Resistor 286
Coil 354

162

-470,000 Ohms ±10% 1/2 watt
-low potential side connected to cathode (pin 3) of V20 (6CD6G.)
-3.3 Ohms

-.1 Mfd. 200 volt
-Low potential side connected to plate (pin 5) of V22 (6W4GT).
-3000 Ohms 2 watt
-Trap coil

Condenser 355 -.003 Mfd. 600 volt
-680 Ohms ±10% 1/2 watt
-Not used

Resistor 3S6
Resistor 357

-220,000 Ohms 1/2 watt

-Low potential side connected to chassis ground.
-Not used. Pin 7 (filament) of V21 1B3GT/8016 connects directly

to filament winding of horizontal sweep transformer.
-.25 Mfd. 600 volt
-Low potential side connected to chassis ground.
-7500 Ohms 5 watt
-Not used
-Not used
-Not used
-39,000 Ohms ±10% 1 watt
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Stewart -Warner Models 9120-A, 9120-B, 9120-C, 9120-D, 9120-E, & 9120-F

Connections for instruments for

REDUCTION OF INTERCARRIER BUZZ

I.F. alignment, and trimmer location.

Slight "dynamic" unbalance of the discriminator secondary can em-
phasize intercarrier buzz due to incomplete amplitude modulation re-
jection. Therefore it is vitally important to obtain an accurate setting
of the discriminator secondary slug under actual reception conditions.

Disconnect all instruments and then connect an antenna to the receiver
to obtain program reception from a local station. If intercarrier buzz
is prominent, a slight readjustment of the discriminator secondary
slug (fl) should be made to obtain the "dip" point for the buzzing
sound. Note that program sound will be clear and free from distortion
at this point. Buzz should now be at an acceptable minimum if station
transmission is not at fault.

STANDARD

SIGNAL GEN.

(SUPPLIES

ARITER

GROUND TO
TUNER FRAME

SWEEP

GENERATOR

MIXER GRID --
TRIMMER

616

6A65 OR-\
ROCS OR 6CB6 c@

R.F.AMP. 22.4
GRID TRIMMER MC.

GROUNC TO
TUNER FRAME TERMINAL FOR lit SWITCH CONTACT.

THIS CORRESPONDS TO POINT '0 ON
CIRCUIT DIAGRAM.

FIG. 4
Generator Connections

for IF Channel Alignment

10
23 5

MC.

H6)m-

RAUB)

0
IIII 23.5 24.75

MC. MC.

SEE CHART FOR
CORRECT FREQ.

OSCILLATOR
TRIMMER

OpR.F. AMP.

LATE TRIMMER

IIISEE CHART FOR
CORRECT FREQ.

4.5
MC.

SOUND
DISCRIMINATOR

SECONDARY
4.5 MC.

rf
WIDTH CONTROL
located In Nth
voltage compartment.

TOP VIEW OF CHASSIS

FIG. 13

Detailed information in table form
on I.F. alignment is given on the
next page. Some pointers on sound,
R.F., and oscillator alignment can
be gathered from this page.

USE 10, 0 0 0 OHM ISOLATING
RESISTOR IN SERIES WITH

METER AND OSCILLOSCOPE PROBES

GROUND TO
RECEIVER CHASSIS

PLACE 1000 MMFD. CONDENSER
ACROSS 'SCOPE TERMINALS

AS AN R.F. FILTER. -11e.

GROUND TO
RECEIVER CHASSIS

FIG. 5
VTVM and Oscilloscope Connections

for IF Channel Alignment

I SOUND
DISCRIMINATOR

PRIMARY
4.5 MC.

HORIZ.
DRIVE

HORIZ.
INEARITY

4.5

MC.

R.F.
TUNER UNIT

AGC CONNECTION POINT
Connect negative terminal of 3 volt
battery to this point for I.F and R.F
alignment. positive battery terminal
connects to receiver chassis.

BOTTOM VIEW OF CHASSIS

FIG. 14 163
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Stewart -Warner Models 9120-A, 9120-B, 9120-C, 9120-D, 9120-E, 9120-F

IF CHANNEL ALIGNMENT PROCEDURE
1. A special aligning tool designed to fit the stems on adjustable detector load resistor, symbol 196, and is indicated by the VTVM

cores of the IF and Trap coils (see points 8. 9. 10, 11 and 12 in that is connected to this point during alignment. It should be noted
Fig. 13) is available and may be obtained from Stewart -Warner by that voltage due to IF oscillation is unaffected by strength of signal
requesting IF Alignment Tool #507479. from the generator.

2. Turn receiver Channel Selector to television channel #12 and short Where IF oscillation is encountered, it is generally possible to correct
antenna terminals together with a jumper wire. the condition by detuning the IF coils in different directions. If that

3. Connect a 3 volt battery to the receiver AGC system so that nega- does not have the desired effect, increase fixed bias on AGC line by
live terminal of battery connects to the AGC line and positive terminal using a 41/2 volt battery instead of the 3 volt battery referred to in
of battery connects to receiver chassis. See Fig. 14 for convenient instruction #4. After stopping the oscillation in this manner it will
point of connection. then be possible to align all IF stages using the following procedure,

however, the AGC bias battery must be changed back to 3 volts when
4. If the IF channel is badly misaligned and two or more immediately using the oscilloscope to observe band pass characteristics. Once all

adjoining IF stages are tuned to the same frequency, oscillation may stages have been aligned using the 41/2 volt bias, the IF channel
occur. Such oscillation shows up as a voltage across the video should be stable with reduced bias.

STANDARD SIGNAL
GENERATOR SWEEP GENERATOR

VTVM
CONNECTIONS

OSCILLOSCOPE
CONNECTIONS

MISCELLANEOUS
INSTRUCTIONS

TRIMMER
OR SLUG

TYPE OF ADJUST-ADJUST -
MEN AND OUTPUT

INDICATIONCONNEC-
TIONS FREQUENCY CONNED

TIONS
FREQ.

Connect as
shown in
Fig. 4.

26.3 MC.
or

26.1 MC.
E"

Use a 330
Mmf. iso-
lating con-
denser and
connect as
shown in
Fig. 4 but
keep powerswitch
turned oft
during this
step.

Connect as shown
in Fig. 5.

Not used.

#7
verConter

plate
coil

Adjust for maximum
reading on VTVM.

#8
2nd IF.

Adjust for maximum
reading on VTVM.

Same as
above. 24.75 MC. Same as

above.
Same as
above. Not used. 4$9

4th I.F.
Adjust for maximum
reading on VTVM.

Same as
above. 23.5 MC. Same as

above.
Same as
above. Not used.

#10
1st I.F.

Adjust for maximum
reading on VTVM.

#II
3rd I.F.

Adjust for maximum
reading on VTVM.

Same as
above. 22.4 MC. Same as

above,
Same as
above. Not used.

#12
1st IF Trap

Coil

Adjust for minimum
reading on VTVM.

Same as
above. 26.75 MC.

With con-
nections
made as
shown in
Fi 4, turng.
on this gen-
orator and
set controls
for opera-
tionasspec-
ified in
next col.
um n.

9K ma
'''''
Sweeping
".-- 5 Mc.

Same as
above.

Connect as
shown in Fig. 5.

IMPORTANT:
1. Adjust output

attenuator on
sweep generator
soon Illatmre icincling

proximately oneuv.
volt

2. Set attenuator
on standard sig-
nal generator so
that marker sig-
nal does not die-
tort the pattern
on the oscillo-
scope.

3.19e sure that a
3 volt battery
is connected to
AGC line as
specified in In-
struction #3 at
the head of this
chart. Do not use
a battery of any
other voltage.

The IF
displayed
compared
Fig.
erly shaped,
ment
ment
then
Peak
side.
frequency
slugs
frequency
making
tinge
slugs,
correct

20

40

60

80

100
X

The 26.75
er should
amplitude
band
If position
high
of slugs

band pass characteristic now
on the 'scope should be
with the curve shown in

6. If top of curve is not prop-
make a slight readjust -

of slug #9. Should that adjust -
fail to yield the desired result,
note whether the curve has a
on the high or low frequency
Slugs #7 and #8 control high

response (26.3 Mc.) and
#10 and #11 affect the low

response (23.5 Mc.): by
a small change in the set -

of the high or low frequency
it will be possible to obtain
band pass curve.

FREQUENCY
22 24 26 28 Mc.

FIG.
Mc.

now
position

pass characteristic
of the

or too low,
#7, 8

p
40%

26.75

I.E.
RESPONSE

6. CURVE

picture IF carrier mark-
appear at the 40%

on side of the
(see Fig. 6).

marker appears too
slight readjustment

and 9 is required.

Same as
above. 22.25 MC.

Same as
above.

Same as
above.

Same as
above,

Same as
above,

Same as
above.

Adjust the vertical gain control on
the 'scope in order to magnify the
sound portion of the response curve.
The 22.25 Mc. sound IF carrier mark -
er should appear at the position indi-
cated in Fig. 6. If the position of the
sound marker is incorrect, readjust
Trap Coil #12.
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STROMBERG-CARLSON

116 SERIES

TELEVISION RECEIVER
116C 116T 116RP

The circuit diagram on pages 168 and 169 covers receivers 116C and
116T. The 116RP is almost identical to these except for the switch
arrangement for a separate AM -FM radio and phono player. The 17 -
Series television receivers (17, 17RP, and 17RP2) are identical to
the 116 -Series, but use 17 -inch picture tubes. Material on changes
made in various production runs is included on page 170.

Alignment of the "Quadruple".

1. Set the contrast control at the maximum contrast
position.

2. Apply an external of approximately -3V D.C.
to the AGC line at the junction of R-119, 100
ohms, R-73, 27,000 ohms, and C-7, 10 MF.

3. Connect the oscilloscope to the grid of the video
amplifier, pin 4 of V-8 (6AC7). The lead used
for this connection should be a low capacity type
shielded cable. A 47,000 ohm isolating resistor
at the input end of the cable is advisable to mini-
mize disturbances caused by I.F. energy pickup
on the cable. Failure to observe this precaution
may result in incorrect alignment of the receiver.

4. Connect the output of the sweep generator to
the grid of the 1st I.F. amplifier V-12 (6BH6) thru
the network shown below.

INPU4T-AANOUTPUTj .1TPUT

I(

1000 MMF
GARBONL

0

The 47 ohm and 10 ohm resistor network is

recommended to give proper terminaton to the
generator output cable and also to provide a
low grid to ground impedance to minimize feed-
back from other receiver circuits.

5. Adjust the gain of the scope and the signal input
to produce a 2 volt peak to peak output on the
oscilloscope screen. This level of output should
be maintained throughout the alignment pro-
cedure by re -adjusting the bias and/or the input.

6. Adjust the 21.9 mc. trap L-2 so that the 21.9
marker is coincident with the valley of the trap as
shown in Fig. 1.

7. The 21 mc. L-5 trap may then be adjusted (with-
out using a marker) to give the response curve
the approximate shape as shown in Fig. 1. The

response between the 21.9 mc. and 21 mc. should
be kept at a minimum.

8. The tuning slugs are identified in accordance with
their approximate frequency settings as follows:

No. 1 - 1st I.F. Plate coil, T-9 hi -hi frequency.
No. 2 - 2nd I.F. Plate coil, T-10 hi -lo frequency.
No. 3 - 3rd I.F. Plate coil, T-11 lo -lo frequency.
No. 4 - 4th I.F. Plate coil, T-12 lo -hi frequency.

Maintaining these relative frequency positions,
the slugs should be set to produce a curve ap-
proximately as shown below with 26.4 mc. and
22.7 mc. markers at the 70% response.

BEM EZEZI

II
FIG. 1

Alignment of the Double -Tuned Stage.

1. The band switch is turned to the Lo Band position
and the external bias is still applied to the AGC
bus. 165
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116 -SERIES TUBE LOCATION AND TRIMMER CHART

C-IOI

C-102 0c-99 C-860
L-190 0L-20 L240

0C-97 C-780

L-270 (? 0,-3.

L-280 0k-26

HORIZ PHASE SYNC
SET SPLITTER

LI2
0

HORIZ.
OSC

0T-19

I ST IF

T-9

LS

2 ND IF

T-10

HORIZx.40 VIDEO
SWEEP `,11HORIZ, AMP.

OSC.

HORI2.
AMP

O

RATIO DET.
DRIVER

T-6
RATIO DET.

TRANS.

RATIO SET.
AUDIO AMP

V -2I

KINESCOPE TUBE
I6GP4
16R P4
16TP4
16KP4

VIDEO
DET

SOUND
I F AMP

VERT SWEEP
OSC.

B SYNC. AMP

VERT
SWEEP
OUTPUT

T-2

VERT
BLOCK

05C

FRONT

FUSE
1

AUDIO
OUTPUT

T- I

POWER
TRANS

PHONO
JACK

HORIZ
LIN.

L-6

HORIZ
SIZE

L -I

VERT.
LIN.

R-45

VERT
SIZE

R-53

FOCUS
CONTROL

0
R-90

2. The output from the sweep generator is coupled
into the plate of the Lo Band converter tube
V-17, 6J6, by means of the special tube shield.
This special shield is constructed by cutting tube
shield SC No. 151036 in two, 34 " from the base.
Separate the two pieces by 1/8" and secure by
soldering 4-1 meg. ohm 1/2 watt carbon resistors
to each part as shown below.

TUBE SHIELD
S.C. PART NO 151036

LEADS

4-I MEGOHM
RESISTORS

166

REAR

3. Adjust the primary L-26 and secondary T-8 of the
double -tuned pair until the 26.4 mc. and 22.7
mc. markers are at 50% response as shown in
Fig. 2.

4. It may be necessary to make slight adjustments
on the "Quadruple" in order to achieve the de-
sired response, but caution should be exercised
to prevent complete mis-alignment.

FIG. 2
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Sound I.F. Alignment.
1. Apply an unmodulated 4.5 mc. signal to the grid

of the video amplifier, pin 1 of V-9 (6A15).
1000

- 100 -A-MMF IN -34 0 OUTPUT

tl

0

2. Adjust T-5, L-7, and the primary of the ratio de-
tector transformer T-6 for maximum AGC voltage.
This voltage is measured across the 5.0 MF elec-
trolytic capacitor C-56 in the ratio detector diode
circuit.

3. Adjust the secondary of the ratio detector trans-
former for zero voltage from the junction of R-79,
22K and R-80, 22K to the junction of C-58, .047
MF and R-78, 18K. This voltage in adjustment
should pass thru zero between positive and nega-
tive swings on the VTVM.

The following photographs were taker from a Du Mont 208-B Oscilloscope, and were taken on a

standard receiver, adjusted to give a normal picture.

O

FIG. 3

Cathode of video defector (pin 1 of

V -9-A, 6AL5) 50 volts peak -

to -peak -60 cps.

FIG. 4

Grid of Kinescope (pin 2 of V-51 40

volts peak -to -peak -60 cps.

FIG. 5

Plate of sync clipper (pin 1 of V -7-B,

12AU7I 12 volts peak -to -

peak -60 cps.

FIG. 6

Plate of sync amplifier (pin 6 of

V -22-B, 12AU71 20 volts peak -

to -peak -60 cps.

FIG. 7

Plate of sync splitter (pin 6 o4 V -7-A,

12AU71 20 volts peak -to -

peak -60 cps.

FIG. 8

Cathode of sync splitter (pin 8 of

V -7-A, 12AU71 20 volts peak -

to -peak -60 cps.

FIG. 9

Plate and cathode of horizontal phase

detector (pin 1 or 2 of V-6, 6AL5I
13 volts peak -to -peak -15,750 cps.

FIG. 10

Grid of horizontal sweep oscillator

(pin 1 of V-2, 65N7-GTI 43 volts

peak -to -peak -15,750 cps.

FIG. 11

Plate of horizontal sweep oscillator

(pin 2 of V-2, 6SN7-GTI 80 volts

peak -to -peak -15,750 cps.

FIG. 12

Plate of AGC (pin 5 of V-24, 6AU61

160 volts peak -to -peak -15,750 cps.

FIG. 13

Grid of vertical sweep oscillator 1pin 2

of V -22-A, 12AU71 150 volts peak -

to -peak -60 cps.

FIG. 14

Plate of vertical sweep oscillator (pin

1 of V -22-A, 12AU71 85 volts
peak -to -peak -60 cps.

167
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STROMBERG-CARLSON COMPANY
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Horizontal Phase Detector Circuit Modifications.
Coil T13 has been removed. R-113 is not used,
and direct connection is made across. C50 has
one side connected to Hor. Yoke that went to
T13 before. C47 and C51 is series replaced by
a single .068 mfd. capacitor. This capacitor
connects to ground through a 33 -ohm resistor.
The feed connection to the No. 1 and 2 pins of
6AL5 Phase Detector now connects to the junction
of the .068 mfd. capacitor and 33 -ohm resistor.

T
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§
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MODEL 116 and 17 SERIES RECEIVERS - 6SN7GT
Tube Type Substitutions for 12AU7 Type.

Chassis of recent production have been fitted with octal sockets to
employ 6SN7GT tubes in the three positions where 12AU7 tubes
were previously used.

Specifically, these three positions are the (1) V7 -DC Restorer and
Sync Clipper Stage, (2) the V22 -Sync Clipper and Vertical Sweep
Oscillator Stage, and (3) the V1 -Vertical Sweep Output Stage.
No circuit modifications were required to accommodate the 6SN7GT
tubes in these positions except the necessary wiring revisions to
the correct terminals of the octal sockets.

MODEL 17 SERIES RECEIVERS - Resistor Deletions.

The following resistors have been deleted in chassis of current
production:

1. R37, the 4.7-megohm resistor in the V6, 6,415, Horizontal
Phase Detector Circuit has been removed.

2. R69, the 1000 -ohm resistor in series with the screen supply to
the kinescope tube has been removed.

3. R18, the 120 -ohm resistor in the grid circuit of the V8, Video
Amplifier, has been removed.

FRONT

MODEL 116 AND 17 SERIES RECEIVERS - Picture
Blooming.

To reduce "picture blooming" when the brightness control is ad-
vanced, a 100,000 -ohm, 1/2 -watt resistor can be inserted in series
with the picture tube cathode lead, at the tap arm of the bright-
ness potentiometer R19 -B. This modification is being made in
current production of these receivers and the R72, 18,000 -ohm
resistor is being removed so that the end of the potentiometer
now connects directly to ground.

MODEL 16 AND 116 RECEIVERS - Increased Fre-
quency Stability of the Horizontal Sweep Oscillator.

The R59 Resistor in series with the B plus supply lead to the No. 5
pin of the 6SN7GT (V2) Horizontal Sweep Oscillator Tube has
been increased from 2200 -ohm, 1 -watt value to 8200 -ohm, 1 -watt
value (SC Part No. 37200). This increased value lowers the
voltage on the No. 5 pin about 50-75 volts with increased sta-
bility of this oscillator section. Also, 8200 -ohm, 2 -watt resistors
(SC Part No. 149054) or 10,000 -ohm, 2 -watt resistors (SC Part
No. 149276) are permissible substitutions in this position.

MODEL 16, 117, and 17 SERIES RECEIVERS-
Horizontal Picture Pulling or Kinking.

Recent field reports suggest that horizontal picture pulling, picture
kinking, and critical action of the horizontal hold control can often
be corrected by replacing the 6AH6 tube in the 4th I.F. stage.
Other than these symptoms, the operation of the faulty 6AH6
tubes appears normal.

TUBE VOLTAGE CHART

LOOKING AT INSIDE
BOTTOM OF CHASSIS

6.5 VAC
63 V.A.G.

380 V.

12AU7

IS V 54 V

.65V 660.

12AU7

NOTES
I- MEASUREMENTS ARE MADE AT 117 V. LINE USING.I I MEGOHM VACUUM TUBE VOLTMETER.

ALL VOLTAGES ARE D.C. AND ARE POSITIVE WITH RESPECT TO CHASSIS GROUND EXCEPT
WHERE NOTED.

2- ALL VOLTAGES,SHOWN, ARE MEASURED WITH THE RANGE SWITCH IN EITHER HIGH OR LOW
BAND POSITION EXCEPT AS SHOWN IN NOTES 3 AND 4.

3- VOLTAGES SHOWN ARE FOR LOW BAND (CHANNELS 2 TO 6).
4- VOLTAGES SHOWN ARE FOR HIGH BAND( CHANNELS 7 TO 13).
5- CONTRAST AND BRIGHTNESS CONTROLS SET AT MINIMUM, ANTENNA DISCONNECTED.
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28
0

&00eAra9/

Sehigh_ 600 & 900
Circuit diagram is on page 178. Several different tuners have
been used with these sets. The circuits of these tuners may be
found in the description of other sets.
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MOST -OFTEN

Models 12L50,

Tfmv_LER

-NEEDED

14B50,

1951

,Rflolo

14C50,

TELEVISION

16G50, 16R50,

cofipolifulop

SERVICING

16R70, 16T50,

INFORMATION

and 19A50.

The alignment information presented applies to all of these models.
The schematic diagram shows Models 16R50 and 16T50. Model 16R70 is
exactly the same except it also has a A.M. tuner and phonograph.
The other models may use other size picture tubes and differ only
in the output sections to a minor degree. This material, therefore,
may be used by the serviceman for all these models.

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
set must be turned on for service adjustments.

3. Disconnect the five connectors supplying power to the deflection yoke, focus coil, picture tube base con-
nector, second anode, and speaker.

4. Remove the wood screws holding the antenna terminal strip bracket to the cabinet.
5. Remove the two front panel control knobs.
6. Remove four chassis bolts holding chassis to cabinet and slide chassis out rear of cabinet.

Caution:-When reinstalling the chassis in the cabinet, remove the metal front trim panel first. Reinstall
the panel and line up the chassis however, before replacing the chassis bolts.

ALIGNMENT INSTRUCTIONS
Check other possible causes carefully before considering realignment. The following adjustments rarely re-
quire attention and alignment should not be attempted unless the circuits are definitely known to be out of
adjustment and suitable equipment is available to make these adjustments.
Refer to Fig 10. for location of alignment adjustments. Refer to Fig. 11. or the schematics for location of the test
points indicated by the circled letters in the following chart.

PRESETTING IF AMP. COILS TO FREQUENCY
Connect the negative lead of a 3 -volt battery at point (B) shown on the voltage chart or schematic diagram; connect the positive lead
to the chassis. Couple the signal generator to the 1st IF grid coil (L -13A) as shown in Fig. 4. Set the receiver for channel 10 to avoid
local oscillator effects.

DUMMY
ANTENNA

SIGNAL
GENERATOR
COUPLING

SIGNAL
GENERATOR
FREQUENCY

CHANNEL CONNECT
VTVM

ADJUST REMARKS

Direct To 1st IF grid
coil (L -13A)
See Fig. 4

22.9 Mc.
(Unmod.)

10 DC probe to
point (A).

Common to
chassis.

L -13A Adjust for max. voltage.
Set signal generator for approx.
2 V. DC at VTVM.

- " 24.4 Mc L -13B "

" " 26.4 Mc "
.. L -13C "

" " 23 Mc " " L -13D

" " 25.9 Mc L -13E

CAUTION-Setting the IF amplifier coils to frequency as described above does not completely align the IF amplifier stages. The over-
all response must be checked and adjusted as described below, to complete the alignment.

TO SIGNAL

CLIP GROUND
TO FLANGE

GENERATOR

HI
NOTE- I

TO TEST TO DC PROBE
POINT OF VTVM-)

, ,000141Mr. 100.000 f

OF TUNER e
HOUSING ---"

V

GROUND END
OF PICK-UP
COIL IS NEAR-

--
If

TO RECEIVER
R ANT. TERMINALS

..--11------
IN34

OR EQUAL --r"b.

3 I

EST LE. COIL. SIGNAL GENERATOR

22.9MCI_ .1

IF COIL 15 TURN COIL

OUTPUT CABLE.

R150 OHM LESS ONE HALF THE ...COMMON
APPROX.3ADIA. OUTPUT IMPEDANCE OF SIGNAL

GENERATOR

TO CHASSIS
-.or

FIG. 4. Coupling Detail For FIG. 5. Dummy Antenna Detail FIG. 6. Diode Detector Detail 173
IF Alignment



MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION
Tray -ler Models 12L50, 14B50, 14C50, 16G50, 16R50, 16R70, 16T50, 19A50

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.

DUMMY
ANTENNA

SWEEP
GENERATOR
COUPLING

SWEEP
GENERATOR
FREQUENCY

MARKER
GENERATOR
FREQUENCY

CHANNEL CONNECT
SCOPE

ADJUST REMARKS

Direct To 1st IF
grid coil
(L -13A).

See Fig. 4.

24 Mc
(10 Mc

sweep)

21.75 Mc
26.25 Mc

10 Vertical
amplifier
to point (A)

Common to
chassis.

Check for response curve similar to Fig.
7 with markers as shown. It is generally
necessary to retouch settings of L -13A
thru E for proper response. The dip or
valley between peaks should not exceed
30%. Note that the adjustment of L -13A
balances up the peaks of the curve
while the remaining adjustments shape
the skirts of the curve.

SOUND IF AMP ALIGNMENT USING AM SIGNAL GENERATOR AND VTVM

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.

DC probe to
point (C).

Common to
chassis.

L -16A and top
and bottom

adjustments of
L-17.

Adjust for max. voltage at VTVM.

. . DC probe to
point (E).

Common to
chassis.

Adjust top
slug of L-17.

Adjust for zero voltage. A positive
and negative reading will be obtained
on either side of the correct setting.

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
FREQUENCY

CHANNEL 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 (E).

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. 8. 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
chasis.

4.5 Mc
(Unmod.)

Any channel
unused
locally.

AC probe to
cathode of

picture tube.
(Pin 11.)

Common to
chassis.

L -16B Adjust for minimum voltage. A crys-
tal detector shown in Fig. 6 may be
used with the VTVM in place of a
commercial AC probe if desired.

100U--
70-8074- -

50.4--

10%---

-

26.25MC

2I.75MC

4.45 MC

4.5MC

4.55 MC

- - - - i0 0 *i.----- - --70 80U

VIDEO
MARKER - -1- -- 50%

SOUND
MARKER -- 10 %

-ry Li) 8

174 FIG. 7. FIG. 8. FIG. 9.



MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION
Trav-ler Models 12L50, 14B50, 14C50, 16G50, 16R50, 16R70, 16T50, 19A50

Alignment Information Continued

VT -6

L13 -C

VT -7

El)
L-13 D

(i)
VT- 8

L- L3 E

CD

VT -9

CJ'
PICTURE

L -13-A

VT -5

VT -I

VT -4

TC -1

vT-2

0

T-3

eJr-ANTTC:E0ADv

VT -10

VT -13

SEC. ADJUSTMENT
PRI ON BOTTOM)

\RATIO DETECTOR
L -F1

v712

SOUND TRAP
L- 16 A

V-

------.N\FINE TUNING NOR FREQUENCY
CONTROL

LINEARITY

= g

Ce CD e Ek)
RkVV.(2.Y

0 I e it)

u u

VT -I4

FOCUS COIL
SOCKET

SOUND TRAP
L16- B

VT -I I

VT -I5

R.

OFF- SOUND
HO WIDTH

.LINEARITY

VER. NEIGH N

TC- 4 0

HOP DRIVE

Top View

FIG. 10A. Alignment Adjustments

VT -18

V T - 2 1

DEFLECTION YOKE
SOCKET

VT -16

VT -23

VT -22

SPEAKER SOCKET

0 6C06.\ V 7-19

00

0

MODELS -16G50 -16 R50 -16-450 TYPE 3AG 1/4 AMP. FUSE

AC. PLUG

FRONT PANEL CONTROLS AND ADJUSTMENTS

4.10Ft. WIDTH

NOR. LINEARITY HOR. DRIVE
FREQU NCY

OFF SOUND

VER.HE1GHT V E PI.L I NE A R ITY

f_( TUNING CONTROL

EMI

TC-9 TC S I TCISe e ercle

110
7 8 a

2

C )4

3 4

11

5

12

I 6

TC 9

rt,

13

OSC. TRIMMERS

® e 0 0 ---osc TRIMMERS
7( Tc 16 ic )7 T,

PICTURE

Front View, " " 175



MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION I

r

TREIV-Lffl TELEVISION SCHEMATIC DIAL

10 I 1 12 13

[ iTC-3 1TC-4 tTC-5 TC-6 TC-7 -1TC-8

.2

i IA jD /D

6- iTc-I0 TC-II kt-12 ITC-13
LL1..1

5 -÷.- -
I I., I 2V ..-I .2

c, 4C-17 ITC -18 iC-19 7-4C-20

L

cc

5

2

176

C -I

rc3

E
C-2

Li
47 L -I2

4-I 10K

7--ITC- 9

1500
IF

ppm

TC-14 TGI5 -ETC-I6

1500
IF

TC-21. ITC -22 -ITC23,

L-6

K

1500

-741TC-24 ITC-2 5 11C-26 kTC-27 k1C-28

L-5 Ivo

L-2 C6

iTC-29 iTC -31 C-32 ITC-38

47
1---)--1SLrty-1?"-C1-7

ITC-34 ITC-35 iC-36 7037 ITC-38

2 3 4 5 6

SWITCH SHOWN IN CHANNEL I I

POWER
TRANSFORMER

LNE !HITCH ON
VOLUME CONTROL

C -9I s000

C-92/ 24& SLO SLO FUSE

CABINET INTERLOCK

R-4

R -
100K7

IC -8
.5

L -I0

10001C -1 6-A

RFC 1

L-21

L-23
RFC

L-20

R8

C-9

TC 2!

C-10

000

C- I 8
11
47

VT -2
4700

FINE
TUNING

C -II l'W
.6.6 43C-39

Nt...yy...\

R -I, 10K

L-9

R-9 L-8
22

C12_
.6B

MK C -17-A
4.70 K

-13

V T-3
6AU6

aCOO

4 It
-C-1615

I.2VT-4
12AT7h

C-14
=3.3

ty

I/2V-1- I
I2AT7,z

RI7
4700

41151

L21
RFC

Ol5B R-18FAAnn
1000 15 K

"-TUNER TEST POINT

VT -5
6AU6

VT -I5
PM SREAK ER 6K6GT

3
-

4B3068

40UF

EC -17B 4,0
UDC

R-66
390
1W

C -21

x

EC -17A
50 OF
BOVOC

02UF

C-67

R-65 F

470K 4

33K 216

133..Z1 VT-22
.-z 5U4G

P. 5V

6.3V

6.3V

EC -16A C-16-13
.140U F 40U F
450VDC 450 VDOI

L-22

2

CONTROL

-p
SOCKET 1450't DC

03
O PLUG

FOCUS
COIL

R-67
100

HORGBONTAL
YOKE

 \_

-1
sac'
64

VT

RIM-

-C-72
.29-1F

AMP FUSE

TO TUNER

VT5 VT6 VT -8
6AU6 6AU6

c.
L-22L-22

\-.020B 0-11-40 C -23B
*Do

L-22

C-27 B
aca

HEATER CHOKE DETAIL}
L

VT- 9
6AU6 6AU6. 6AL 5 CAPACITY VALUES SHOWN IN MICRO MICRO 1

OTHERWISE SPECIFIED./\ RESISTORS ARE 1,2 W. CARBON UNLESS OTH-31B0 C -35B
MULTI- SECTION CAPACITORS 1NDSCATED - A -B -Ci00

L-22 -4= *MODEL-16R50A -I6RP4 KINESCOPE

RFC. R.F.C. RFC. REG. A
.MODEL-16T50A -I6TP4 KINESCOPE

LAST CONDENSER - C-95 LAST RESIS



1401112CHTAL
LINEARITY CONTROL

1 VII -
.0 3.114 .1 F
C-73 C-74

V -2 I

I MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION

-13C

24

4

23A

C -24
100

Ff25
.2

C25

-MODELS 16R50 or 16T50

V T-7
6AU6

C-28

L -I3 D
2

100

+i
27 R-28 il-i

Ft%
,

re
1003

33K i
11

C-26 C -47-A R-30 C-29
1000

1000

9
boo~V'

R-32

V T-8 C-30
6AU6 Itpp

L-20'",
C-3IA 

1000

L -I3 E

C-32
100

R33 R36
220 . 680K

$1:t-34
..(000 M

VT -9
6AL5\ L- I4

A

C-37
25UF

C-34 R39
4.7 12 K

VT -I0
6BA6

FR
470 K7

1150

-36 r R.44. TC-3 9
68

R-37
P.6414N4

.25UF 1661

11 -EC -23 C
50UF 150 V DC

CONTRAST
VC -33 CONTROL

C-36 T111
3301-R-41

1

38-r 2200
14107 -4
2200

OK

R-42

TRAV-LER

L- I 6-B

L-31 C-ra

C -4I

R-44 -
.te A

R-45
6600
S W

L-32 R-48
100K

R-49

220K

VC -32
100K

"MVOs

PICTURE*
TUBE

VT- 14
6AU6

C-66
100

L

R-63
2$

VERTICAL
YOKE

VT -13
6AL 5 I

\k-34 R-6

&LC
6800

VERTICAL OUTPUT
TRANSFORMER

EC23A
Eau r,,,

VC -28
2-514 2p K

TPUT TRANSFORMER V N R-71AL
19

6C 06G

8200

R-99 2W
1061W

2
71 R'100

.LUF

V T -I6
6S4
VERTICAL
LINEARITY

L -17

C-80
jr.SSUF

IM

1W

VT -23
6C4

= ;
2

C -5I
1 5000

R-58
Imo

VT -12
6AU6

X
R-57-50 

000

C-49

VERTICAL
BLOCIUNG OSCILLATORR-79

TRANSFORMER

4700

6 C-8
lt74

VC -30
VERTICAL

HOLD
IN

R-96 C-77

100 1 .02UF

R-97
1002W

C-81R95 SR94 330
4.7K 2206

C-78
880 9 Tc

HORIZONTAL
DRIVE

MK

VC 31
SOK

HORIZONTAL

VT -18
6 SN7G-r

/

400

C-84 JLLF

R-75

2200

R-76
1000

33

C-48

-1 476 -lc

1/2VT II
R.55 I 2AU 7/t

46sC47

R-56 L- 16 A
666

R-80 R-81

8200 8200 2214

1c -87A C -87B C -87C
SOW 1.5000 2000

R-86
6800

2214

R54

100 IC

R-109

.C-43

It 3N

C-45
01 UF

/2vT-1
12 AU 7/2

R85
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IR-83
IM

C.89
11000 i°°°
C-88

R 84
3600

se
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C -1./F

L 18
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1.=Ir
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1 K 10

elZg
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MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION
O

O

O

TC-28 TC-27

\0
®

6 5

0 0
TC-33 TC-32

TC-26 TC-25 TC-24

0 0 0
4 3 2

® 0 0\
TC 31 TC-\30 TC-29

0

O

Trav-ler Television
Models 12L50, etc.

(continued)

Bottom View
O

FIG. 10B. Alignment Adjustments

VT -6

VOLTAGE CHART

0 5
O

O

110 HO

0

VT -I0

VT -8"°

0

NOTES -
I. LINE VOLTAGE -117 V AC.
a ALL VOLTAGES MEASURED TO' CHASSIS

. AND DC UNLESS OTHERWISE SPECFIED.
3 WHERE CIRCUIT VOLTAGE CHANGES' IN.

TUNER ASSEMBLY WHEN SWITCHING
FROM LOW RANGE CHANNELS TO HIGH
RANGE CHANNELS. TWO READING ARE
SHOWN AS -LOW/HIGH.

4 READINGS TAKEN WITH CONTROLS SET
AS FOLLOWS.

PICTURE -MAX. CLOCKWISE
VOLUME -MAX COUNTER -CLOCKWISE -
BRIGHTNESS- CENTERED

HOLD CONTROLS -CENTERED

VERT. LINEAR- CENTERED

HEIGHT- CENTERED

FOCUS - CENTERED

178

0

VT -II VT -17
H

.2

81C-DiC)

TV.VC 33

C

117 SAC

0 17, 0
vv

6 VT -22
343 AC 12"7770.

40 AC

30
0 A

af.' a.I 8
300 15

o

°

TV TR0

0

35

8

510

300 5'

135 22
0

MIL ";.011

FIG. 11. Voltage Chart
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Weatinyhowe electric Corporation

CHASSIS ASSEMBLY V-2173:

V -2158-3A I -F CHASSIS
V-2162-4 SWEEP CHASSIS
V-2163 AM/FM TUNER CHASSIS

MODELS
11111c)17

AND

II -634C17
(BLOND)

Model H -638K20 (Chassis Assembly V-2178) and Model H -643K16 (Chassis

Assembly V-2179) are almost the
material, but do not have AM/FM

Centering-Centering is accomplished by
varying the position of the magnetic ring
that is located between the plates of the
focalizer. This adjustment is performed by
moving the centering lever horizontally and
vertically until the picture is centered and
there are no "neck shadows" on the face of the
CRT. If "neck shadows" are difficult to
eliminate, make certain that the neck of the

(:ii) NO. 44
PILOT LAMP -1\

PICTURE

OFF -ON
VOLUME

AM -FM
TUNING

PHONO -AM
FM -TV

el NO. 44
PILOT LAMP

same as the models covered by this
tuners.

CRT is centered in the focalizer. To do this,
remove the focalizer from the mounting
bracket, and adjust the length of the stabi-
lizer strap which extends from the CRT strap
to the superstructure for true centering.
Then replace the focalizer.

Focus --Focusing is accomplished by adjust-
ing the threaded slug that is located in the
upper right quadrant of the focalizer. A non-
magnetic screwdriver is required for the ad-
justment.

"B"AM OSC 1ST FM IF 2ND FM IF 2114 AM IF

L201 L202 L203 2201
FM OSE. ADJ.

(PRESET>
AM OSC. TRIM.

AM ANT. TRIM.

BOTTOM VEW OF GANG

FIG. 4-- V-2163-1 CHASSIS ADJUSTMENTS AND

DRIVE STRINGING

T204 ADJ.

T203 ACM

7202 ADJ.

SPRING

MIXER - OSC.

TUBE SHIELD

CAPACITOR

CECEE171

CHASSIS
GROUND

',OPPLR BRAID
(SIGNAL INPUT)

INSULATION BETWEEN
BRAID AND SHIELD

FLARED COPPER BRAID

FIG. 2 --COUPLING SIGNAL

GENERATOR TO TV MIXER TUBE

OSCILLOSCOPE

RESISTOR
47K

VIDEO TEST
TERMINAL

O_ TO SWEEP- GENERATOR

FIG. 3 -OSCILLOSCOPE CONNECTIONS

179



MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION

Westinghouse Electric Models H -633C17 and H -634C17 Alignment Procedure

AM RADIO SECTION

Set the selector switch to the "AM" position.

Connect an output meter across the speaker voice coil.

While making the following adjustments, keep the volume control set for maximum output,
the tone control set for maximum treble, and the signal generator output attenuated to avoid

AVC action.

Step
Connect Signal
Generator to --

.Sig. Gen.

Freq.

Radio Dial
Setting

Adjust for Max.
Output --

1. Stator of AM ant. section
(C239A) of tuning gang through
a U.1 mfd capacitor

Note: If the I -F transformers are
signal generator through a 0.1
and adjust the pri. and sec. of

455 kc.
amplitude
modulated

badly mis-aligned,
mfd capacitor
T204 for maximum

minimum
capacity

it

to the control
output

Primary and secondary of
1201 and 1204

may be necessary to connect the
grid of the 61346 I -F amp.

before attempting step 1.

2. Same as step 1 1615 kc.
amplitude
modulated

minimum
capacity

AM osc. trimmer

3. Radiated signal (no actual
connection)

1400 kc.
amplitude
modulated

tune for
maximum
signal

AM ant. trimmer (rock -in
adjustment)

FM RADIO SECTION

If AM adjustments are required, do not align the FM circuits until the AM

adjustments have been completed.

Step
Connect Signal
Generator to --

.Sig. Gen.

Freq.

Radio Dial
Setting

Adjust --

1. Set the selector switch to the "IV" position.

2. Connect a VIW between points "A" and "C" (shown on Fig. 8).

3. Video test terminal 4.5 mc.
unmodulated

L207 and pri. of T205 for
max.

4. Connect V1VM between points "A'
"B".

and "B" (shown on Fig. 8 with common lead to point

5. Same as step 3 4.5 mc.
unmodulated

Sec. of T205 for zero volt-
age

6. Set the selector switch to the "FM" position, and re -connect the VTVM between points

"A" and "C".

7. Ungrounded tube shield placed
on 12AT7 FM osc-mixer tube

4.5 mc.
unmodulated

maximum
inductance

Pri. and sec. of T202 and
T203 for max. voltage

8. Ant. terminal #3 through a 300
ohm non -inductive resistor

98 mc.
unmodulated

98 mc. FM osc. slug (Z201)for maxi -

mum voltage

9. Same as step 8 90 mc.
unmodulated

tune for
max. sig.

C242, 0243, and C244 for max.
voltage (rock -in)

10. Same as step 8 105 mc.

unmodulated
tune for
max. sig.

L201, L202, L203 for max.
voltage (rock -in)

180
TV SOUND SECTION

The TV sound and ratio detector alignment are accomplished by performing steps 1 through

5 of the FM RADIO SECTICN.



MC JT-OFTEN-NEEDED 1951 TELEVISION SERVICING INFORMATION

Westinghouse Electric Models H -633C17 and H -634C17 Alignment Continued

TV COMM I -F SECTION

Remove the 6AK5 RF amplifier tube from its socket, and turn the
channel selector to channel 13.

Connect the oscilloscope to the video test terminal through the de -
coupling network shown in Fig. 3.

Adjust the sweep generator for a center frequency of 44 mc.withal0
mc. sweep deviation, and couple the marker generator to the sweep gen-
erator.

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 1304 for
max. response and
sec. of 130 4 for
symmetrical curve
shown in Fig. SA.

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 Short across
link between
T101 and
T301

Pri. of T302 for
max. response and
sec. of T302 for
symmetrical curve
shown in Fig. SC.

4. 6J6 mixer
through
coupling de-
vice shown
in Fig. 2.

Check at 44 mc.
Marker pip must
be at center of
flat region on
curve.

Not used. Turn C318 Adj.
completely clock -
wise and adjust
1101 for max. re-
sp onse . Adjust
T301 for symmet-
rical top.

5. Same as pre-
ceding step

Adjust to 41.25
mc. and increase
output until pip
is readily vis-
ible.

Not used C318 to minimize
am p l i t u de of
41.25 mc. marker
pip.

6. Same as pre-
ceding step

Check curve at
ftequencies shown
on Fig. 5.

Not used Re -adjust 1101 and
1 301 to obtain
curve shown in
Fig. 5D.

A

B

C

D

42.25Mc 44.0mc 45.75Mc

4I.25Mc 43.0Mc 45.0Md

41 OMc 430 Mc 45 0Mc 47 OMr

42 OW 44 0Mc 46 °Mc

FIG. 5 ---RESPONSE CURVES
AT VARIOUS STAGES

OF ALIGNMENT

TV HIGH FREQUENCY OSCILLATOR

If the 6J6 oscillator tube is replaced, the different inter -electrode capacity of the new tube
may change the oscillator frequency enough to necessitate realignment of the oscillator.

Alignment of the oscillator on the high band is accomplished by adjusting the brass slug lo-
cated adjacent to the vernier drive wheel on the front of the tuner. Alignment of the oscillator

on the low band is accomplished by adjusting the brass slug on the lower front of the tuner.

The oscillator alignment procedure is as follows:

1. Set the fine tuning control at the middle of its range, and leave it in this position during
the following adjustments.

2. Set the selector switch to the highest of the low -band (channels 2 through 6) stations
operating in your vicinity.

3. Peak the low band adjustment slug (L109) for the best picture detail.

4. Set the selector switch to the highest of the high -band (channels 7 through 13) stations
operating in your vicinity.

5. Peak the high band adjustment slug (L110) for the best picture detail.

6. Check the previously made low band adjustment, and if the tuning has changed, repeat
2 and 3.
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CONNECT V.T.V.M. HERE FOR
1205 ZERO ADJ.

R - F
TUNING UNIT

664 RATIO
EAUDIO PHASE INV. AUDIO

35

0

ICI IF

5 2 34
5

6
7

CONNECT VTVM. HERE FOR
17,2, 1203 I. 207 H PRI 12115

710150

5 9

56
67654 4 3 2

6A L5

228PAAM .3/3Q1F AMP. NOISE CLIPPER
66B6 VIDEO DET.

105 105
1 2 3 45,105

'1

4

T302 T303

6T
304

105 -P-. 105 t-.1 7./I05t 7 6

54 34
5

76

6AH6
VIDEO AMP

7206
OUTPUT

RA NS.I

MEI
L501

FILTER CHOKE

WIMP

340

00
25 5U4-

I 2AT7
L.V. ECT.

SYNC AMP. SEP.

AUDIO- CAPUT

6AU6
KEYED A.G.L.

8

5

6W4/GT
DAMPER

2

7

5

35

PHUE40ET

12AI-17 or 1213H7
HOR. MULTIVIBRATOR

155

L 401
RINGING COIL

6AU5/GT
H OR. OUTPUT

FIG. 8 --BOTTOM VIEW OF MAIN CHASSIS

SWITCH SET l/leso
ON AM 6BE6

AM OSC-MIXER

SWITCH SET
ON FM

12AT7
FM OSC-MIXER

lose,

105

6BA6

45

IF AMP

FIG. 7-.--BOTT011 VIEW OF V-2163 CHASSIS
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CARNET Tv ANTENNA

34,

SECTION I RF

64115

CPA

\ 4_,..13,A

Ita it., Ir.."
60.05 0,64'5 P mt;ri RAT 2 H.26Still IF 122 5.2AOulD

273,0 3 '[.

CR. C108
.22 1001TAF

CLIPTRER

ST AMP STH VriS, '2%;:;
6,4

VI D=IN

o-1 VEF'KcPui

5.2 V 0-

174 P4
C. R.T.

Icotr

=T.',4, 6410

IL.1167cr14k_17

=

fe6.115
K EYED A

I

H.ES.
vOLTALFS MEASURED FROM CHASSIS GROUND .ING  20,000 ONIE / VOLT METER.
LINE VOLTAGE II, VA., READINGS SHOULD RE S SNOWN 2 20 P. cENT.

2 ALL CPACROR vLuES ARE SHOWN IN NED UNLESS OTNERWISE SPECIFIED.

ALL RESIST. TALLAS ARE SHOWN IN OHMS UNT.E. OTHERWISE SPECIFiED.

IN EAR, PROM,. ION CITASSS A FEW COMPONENTS v/ERE OF SLIGNTLE DIFFERENT

vALuE THAN .OWN. REPLACEMENT PARTS SAIOOLD DE . TALUES SHOWN.

4. S.NE E CH.SIS APE WIRED !OA SSW]. INDENT SECTION SNOWS TUBE OAS.

5 SELECTOR SANTO.. ST1.201 IS SHORN IN ENTRE. COUNTER CLOCKWISE POSITION OR PROMO

FiRST NOSITI CLOCIEwl. IS .A
SECO. POSITION CLOCKWISE IS F

POSil NM CLOCKWISE iS T V.

626

RAS.
4.211

4412
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Weatinghouse electric Corporation

Leads which are susceptible to RF pickup
with resulting interaction between stages
must be dressed close to the chassis mounting
plate. Leads in this category include heater,
AGC, B plus, and the 125 volt bus leads. These
leads'must be long enough to permit dressing
most of the path length close to the mounting
plate. The heater wiring arrangement should
not be altered.

Models H -633C17 and H -634C17

Chassis Assembly V-2173

ALIGNMENT TOOL

To adjust the slugs in the common I -F and

4.5 mc. I -F transformers a special tool is
required. This tool must fit into the .035
x .093" slot in the slug. An incorrectly de-
s igned tool will cause chipping of the slug.

A suitable tool is stocked under Westinghouse
part number V-8345.

LA
32O'

SECTION 2 TV SOUND & RADIO
6.104 o. 12AT7

W." A,
1464

6204y12 Mi
.001

roll

AM A

) i'--42
1-- 4

6212A717
-AO-715-6

68E6
M OSC MOCER

.6
ov

C2110.1.01
T201

1 .n
TOO SET On ME

161

C-
434

6BAMP
A

1 AMR,
SOLI. ir.P

VIDEO
G

T203 `1-1
2.1 MAW

RZOT

ISK

_ J
2MO0.

M

T0

X

]2220
68

6AU6
2H0 JON. If MAP

C224

MEL

43:

Say

1.34 l00]

CHASSIS
V-2158-35,

T206
RATIO CIELE,,

678
RATEO WEB .0.

R214

14

r- EuoilE
II

2.2

0235

.64

C RE.6.
zz

6G4

I

_I .Li pz,.
JACK 13020

3.34

2206

REAR
662

Li C234

1-4- 6005

,_

;3,1111

I -

1-
OU

a

TONE T.
nm e

-

J

.30 3,1'
MJO220 "",.

rIL
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116
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6486
SLI /..14

6486
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1
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j

cem
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SrNC AMP 64PEC SEP

.04
03

Gov E
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.901 on
SOME MODELS

\i
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T
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8.E.:,1304TROE
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10439
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SECTION 5 POWER 183
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Westinghouse Electric Model H -626T16

and Model H -630T14

Model H -636T17 using Chassis
Assembly V-2175, and Model
H -637T14 using Chassis Assem-
bly V-2177, are similar to
the sets described on these
pages, but may use a 17 -inch
picture tube and a different
focalizer. Later production
chassis had the 6C4 phase in
verter and 6AL5 horizontal
AFC replaced with a 6C4 phase
detector circuit shown below.

SYNC SEP. PLATE
PIN No. 6

0451
470

MMF

INTEGRATOR
NETWORK

R467
2.2 K

= 0417 R427
330 MMF 100K

KEYED A.G.G.
PLATE

R465 R966
4705 475

4462 0454 4 463 0452
WOK .001 100K .005

+ 325V.

HOR. M.V.
GRID

PIN NO. 2

0445 0449
I.05

PHASE DETECTOR CIRCUIT

Models H-627516, H-628516, &
H -629K16, using Chassis Assem-
bly V-2171, are similar to the
models covered by the circuit
on this page. Here are main
differences: Picture tube type
16JP4A is used, R414 is 560K,
C430 is .06 mfd., C432 is 0.1
mfd.,R424 is 470 ohms and it
returns to junction of C416
and Z402, a 5600 ohm resistor
is added in parallel with L402,
L403 is omitted, R446 is 18K,
C309 a 4.7 mmfd. condenser is
omitted, add a 120 mmfd. capa-
citor in parallel with L201,
R436 is changed to 270K ohms,
220K ohm resistor is connected
in parallel with R434, a 120
mmfd. is connected in parallel
with 0422 between pins #1 and
#7 of horizontal multivibrator.

184

using Chassis Assembly V-2172
using Chassis Assembly V-2176

6AU6
RATIO DET. B SOUND I.F.

IE AUDIO AMP."2 3

1 -
6305 6056

AUDIS OUTPUT 1ST.IP.

fSYNC Awl SER PHASE INvERTER

2677

4.(\j

liqi'r.3
6C4

.T0 T

L404

G43
.005

fr.K.&§I 6AL5
0 _OFR, OUTPUT HON. A.F.C.

2:/:r z3 4 5

SECTION I RF

EWE TUMIND

R104
4.7K

6AU6 641.16
SOUND IF. 010E0 AMP.

4"

3

6066
6AL5

6-9L6 wow CET..
2Na IF 3RD.10 Host CLIPPER

"I 10Moo
C35 C430

000
MEP

I2AL170,12Bro

C431
OHS

I2AU7 or 125117
1.3.4 M.V.

L405

23 oh.
9

ms

6/3L5GT 6Wj,§AIA
HOW OUTPUT DAMPER KEY 440

VOLTAGES MEASURER FROM CHASSIS GROUND USING 20,000 OHM /VOLT
LINE VOLTAGE 1170. C READINGS SHOULD HE AS SHOWN 20 PER GENT
ALL CAPACITOR VALUES ARE SHOWN IN MAD UNLESS OTHERWISE SPECIFIED.
ALL RESISTOR VALUES ARE SHOWN IN OHMS UNLESS OTHERWISE SPECIFIED.
THE VIDEO AMP CATHODE VOLTAGE READING WAS OBTAINED WITH THE PICTURI
CONTROL SET AT MAX. RESISTANCE,
THE 13.1. VOLTAGE WAS TAKEN veITN THE FOCUS CONTROL SET AT MID -POINT.

E ARLy PRODUCTION CHASSIS A Ff.., COMPONENTS MERE OF SLIGHTLY DIFFER
VALUE THAN SHOWN REPLACE NEW PARTS SHOULD BE OF VALUES SHOWN.

6J6 P

GI

MI

r

SECTION z
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WeJlingnouJe
Er 1. 6 2 6 T i 6 El 1. 6 3 0 T 1 4

CHASSIS ASSEMBLY V-2172: CHASSIS ASSEMBLY V-2176..

Cleciric V -2158-1A I -F CHASSIS V -2158-1A I -F CHASSIS
V-2162-3 SWEEP CHASSIS V-2162-6 SWEEP CHASSIS

SECTION 2 SOUND IF AND AUDIO
_________________,.CHASSIS V-2158 - - - -- ---1

6A U6 6AU6 124618 '6 678 61105
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WESTINGHOUSE TELEVISION MODELS

H -626T16 AND H -630T14 (Continued)
ALIGNMENT CHARTS

wa/GT
69.99E9

( 6A0

6AU5/GT

01.1VIZT

RiNG:N7COIL

i24U] OR ri7
muunneRATO0

5.1G
L

RECT

r

T301

0

91 25 Mc

TT

1424
L H V RECT.

T01
L

POWER TRIMS

T we
4Z75\

L20, 4:A -L3,\ 00 iU snvxo L201

FIG. 6 -TOP VIEW OF CHASSIS

FIG. 7 -BOTTOM VIEW OF CHASSIS

CHASSIS
GROUND

VIDEO TEST
TERMINAL

FIG. 3 -

OSCILLOSCOPE

CONNECTIONS

188

10 MOTH

13 I

HOR
I

HOLD
11

REIGHT

14 VERT HOLD

VERT LIR

TO SWEEP
GENERATOR

42.25Mc 44 0Mc 45.75Mc
41.25Mci430Mc 45.0Mci

COMMON I -F SECTION

C

D

I

I

I

I

41 0Mc 43 0Mc 450Mc 47 0Mc
42 0Mc 44 OW 46 0Mc

FIG. 5 -RESPONSE
CURVES AT VARIOUS

STAGES OF ALIGNMENT
Remove 6AK5 RF amplifier tube. Turn selector
to Channel 13. Connect oscilloscope as per
Fig. 3. Sweep generator 44 mc. center, 10 mc.
sweep, couple marker generator to sweep gen.

Step
Connect Sweep
and Marker

Generators to-
Marker Use

Connect
Detuning
Clip to -

Adjust -

1.

2.

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.

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 Short across
link between
T101 and
T301

Pri. of T302 for
max. response and
sec. of T302 for
symmetrical curve
shown in Fig 5C.

4. 6 3 6 mixer
t h r o u g h
coupling de-
vice shown in
Fig. 4.

Check at 44 mc.
Marker pip must be
at center -of flat
region on curve.

Not used Turn C318 adj. com-
pletely clockwise
and adjust TIO1 for
max. response. Ad -
just T301 for sym-
metrical top.

5. Same as pre-
ceding step

Adjust to 41.25 mc.
and increase output
until pip is readily
visible.

Not used C318 to minimize
amplitude 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.

SOUND I -F SECTION
Connect the signal generator to the video test terminal through a .001 mfd capacitor.

Step Signal Gen.
Frequency VTVM Connections Remarks Adjust -

1. 4.5 mc.
unmodulated

Common lead to point "C"
and high lead to point "A"
as shown in Fig. 7.

Use 5 v. (-DC) scale on
meter. Set sig. gen. output
accordingly.

L201, L202, and pri. of
T201 for max. voltage.

2. 4.5 mc.
unmodulated

Common lead to point "A"
and high lead to point "B"
as shown in Fig. 7.

Use same sig. gen. output as
in step 1.

Sec. of T201 for zero volt-
age.
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ZENITH RADIO CORPORATION
1951 TELEVISION RECEIVERS

CHASSIS 22H20 - 23H22 - 23H22Z - 24H20 - 24H21

The chassis listed above are used in a great many different models in
various cabinet styles, using different size picture tubes, and some in
combination styles using a separate radio chassis. All of these models
have a number with a prefix "H", for example H227R. Space will not be
used to list these model numbers since a serviceman will find the chassis
number stamped on the chassis of the Zenith set he may be servicing.

The circuit diagram on pages 190 and 191, is exact for Chassis 22H20.
Waveforms shown there are also representative for the other chassis.
Chassis 23H22 differs in the fact that it uses a 17BP4 picture tube,
and has two 6BQ6GT in the horizontal output circuit. Chassis 23H22Z
uses a 16TP4 picture tube. V19, high voltage rectifier, in either of
these two models may be 1X2 or 1B3GT.

Chassis 24H20 uses a 16GP4 picture tube, while Chassis 24H21 uses
a 19AP4A. Both of these chassis are similar to the 22H20 covered in
the circuit diagram, but these sets have a separate power supply and
a circuit of this is shown on page 192.

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 S17203 step
attenuator 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 attenuator and receiver antenna
terminals and approximately 6 feet of 300 ohm shield-
ed line between the antenna transmission line and the
attenuator. The shield from the transmission line
should be connected to the attenuator and the attenua-
tor itself grounded to the TV chassis under test.

After the connections are 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 L60, input coil L57,
quadrature coil L58 and buzz control R19 for the
cleanest sound and minimum buzz. It must be re-
membered that any of these adjustments may cause
the "hiss' to disappear and further reduction of the
signal is necessary so that the "hiss" never dis -
appears during alignment.

IF ALIGNMENT
When aligning the 40 Mc IF, it is of utmost importance
to keep the sweep generator connections as short as
possible. (See Fig. 5 ). Clip the negative lead of a
4.5V battery to test point "A' and the positive lead to
chassis. Connect the oscilloscope to the grid (Pin 7)
of the 12AT7 limiter -inverter through a 10K isola-
tion resistor. During alignment keep the output from
the sweep generator at a level which develops approx-
imately 3V peak output at the detector as viewed on
the calibrated oscilloscope.

TO RECEIVER ANTENNA TERMINALS

MODIFIED 5-15369
MATCHING TRANSFORMER

HOOKED END
FOR CONNECTING
TO VARIOUS GRIDS

470 MMFD.
CERAMIC
CAPACITOR

6.C1

Y2 W 5%
CARBON
RESISTOR

SWEEP GENERATOR
OUTPUT CABLE

GROUND DIRECTLY
TO CHASSIS. DO NOT
USE LEADS.

Fig. 5 IF - RF Alignment Fixtures. 187
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Alignment Information, continued, for

After the bias and scope connections have been made
and the receiver allowed a 15 minutes warm-up per-
iod, proceed as follows:
1. Feed the output from the sweep generator through
a connector, as shown in Fig. 5, into the converter
grid (terminal "F"). This terminal is immediately ad-
jacent to the 6CB6 converter tube.
2. Remove oscillator tube V3 and switch channel sel-
ector to channel 12.
3. Adjust the IF transformers to obtain an overall
pattern of maximum amplitude with linearity, similar
to the illustration in Fig. 6. It will be noted that ad-
justment of L51, T1 and T3 will have maximum effect
on the low frequency portion of the pattern (42.75 -
43.5 Mc) whereas adjustment of T2 and T4 will have

Zenith Chassis 22H20/23H22/24H20-21

maximum effect on the high frequency side (45.75 and
45 Mc.) T5 tilts the top and is adjusted to obtain best
symmetry.

After the correct overall pattern is obtained, turn the
channel selector to channel 2 and inject a 47.25 Mc
marker into the sweep. Adjust the low channel ad-
jacent sound trap L53 for minimum indication on
the scope or on a VTVM connected to the video detec-
tor,
4. Feed a 4.5 Mc crystal calibrated signal to termin-
al "C" Fig. 20 and connect the RF probe of a VTVM
to the cathode (Pin 11) of the picture tube. Advance
the contrast control for approximately 1 volt indica-
tion on the meter and adjust trap L63 for minimum
indication.

188

Fig. 6 IF Alignment Guide

T2

T4

T5

L 51 CONV: PLATE
(ON R.F. SHELF)

OVERALL I.F
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TILTS TOP OF
PATTERN

45.75 3V PEAK



MOST -OFTEN -NEEDED 1951 TELEVISION SERVICING INFORMATION
Wave Forms 22H20 Chassis. Also representative for 23H22Z and 24H20-21 Chassis.

Pins 7&8 V8A-Pin 6 V12A Pin
1 V11A (60 cps)

Pin 6 V8A Pin 2 V11A Pin 6
V11B Pin 2 V13 Pin 11 V22

Pin 7 V13 (60 cps)

Pin 5 V12A (15.75 Kc)

Pin 4 V14A (60 cps)

Pin 2 V14B (60 cps)

Pin 1 V14B (60 cps)

Pin 1&5 V15 (15.75 Kc)

Pin 2 V15 (15.75 Kc)

Pin 7 V15 (15.75 Kc)

Pin 2 V12B (15.75 Kc)

Pin 5 V16A (15.75 Kc)

Pin 2 V16B (15.75 Kc)

Pin 5 V17 (15.75 Kc)

Pin 8 V17 (15.75 Kc) 189
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Schematic Diagram 22H20 Chassis (Wave Forms Shown Also Representative For 23H22Z, 241120 and 241121).
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Schematic Diagram Remote Control Tuner.
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Service Hints for Zenith Television Chassis 22H20, 23H22, 24H20, 24H21

FRINGE RECEPTION - Vertical synchronization in
weak signal areas may be improved by lowering the
value of the resistor in the grid circuit of the sync
clipper from its normal 1 Meg. value. Values as low
as 10,000 ohms may be used, however, care must be
exercised as too great a reduction of this resistance
may introduce horizontal distortion into the picture
on some signals.

POOR VERTICAL LINEARITY - (221120 - 23H22Z) If
this condition cannot be corrected by adjustment of
the vertical linearity and height adjustments, the fault
will probably lie in a defective 6BL7GT vertical sweep
tube.

S-17268 REMOTE CONTROL UNIT - Locking of the
manual control can be caused by failure of the worm
drive gear to disengage. This condition can be the
result of a weak solenoid armature actuating spring
or misalignment of the magnet mounting bracket. It

will be noted that the solenoid mounting bracket has
slotted mounting holes which allows for horizontal
as well as vertical alignment. Improper seating of
the solenoid clapper plate on the magnet core will
cause excessive buzz.
IMPORTANT: Any receiver equipped with the remote
control unit must be perfectly "bulls eyed" to insure
its most satisfactory operation with the remote control
unit.
TESTING GERMANIUM CRYSTALS - If, after all
normal adjustments have been made, the picture ap-
pears washed out, the cause may be low detector out-
put due to a defective germanium crystal. The crystal
may be disconnected and tested with an ohmmeter for
front -to -back ratio. The resistance in one direction
should be lower than 400 ohms and at least 25 times
this resistance (10,000 ohms) or higher in the other
direction. Any ratio less than 25 to 1 would indicate
a below standard crystal.

PHONEVISION SOCKET A.C.

0 0 0
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Power Supply For 24H20-21 Chassis.
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