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FOREWORD

In this new "1952 Television Servicing Information"
manual are included circuit diagrams and essential service
facts on every popular set of this period of all makes.
The flattering reception given to the previous volumes
of SUPREME TV series, encouraged us to believe that our
selection and editing of factory material for these
manuals fits your liking and requirements.

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

Our sincere thanks and appreciation is extended
to all manufacturers whose television sets are de-
scribed in this manual.

March 1, 1952
Chicago.
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Admiral
Admiral SERVICE NOTES for models using 21T1, 21V1, 21W1, 21Y1

21B1, 21C1, 21D1, 21E1, 21F1, 21G1, 21H1, 2111, 21K1, 2111,

21M1, 21N1, 21P1, 21Q1 and 5D2, 3C1 CHASSIS

THESE IMPORTANT NOTES MUST BE READ AND CLEARLY UNDERSTOOD IN ORDER TO
CORRECTLY APPLY MATERIAL IN THIS ADMIRAL SECTION TO VARIOUS CHASSIS.

The basic circuit of Chassis 21F1, 21G1, 21M1, 21N1, 21P1, 21Q1, 21T1,
and 21V1 of recent production is shown on pages 10 and 11. This is ba-
sically the same circuit as used in all 21 -series chassis, but the main
differences of types and various production runs are explained under the
PRODUCTION CHANGES section, pages 12 to 15, 18, and 19. The early sets
of this series used conventional AGC (V304 was a 6AL5), and are similar
to the sets described in the "1951 Television Servicing" manual on pages
15 to 18. The circuit of recent production sets (in this book on pages
10 and 11) shows the TV chassis with 3C1 AM radio, and this circuit uses
gated AGC (V304 is now a 6AU6). The straight TV sets of this type omit
the radio and the associated connector plug. For sets that use 5D2 AM -FM
radio, refer to the 1951 volume for needed radio data.

Chassis 21W1 and 21Y1 use a similar circuit to those of other sets in
the 21 -series and is shown on pages 16 and 17. The main difference is
in the use of a built-in AM radio tuner.

The alignment material presented on pages 6 to 9 inclusive, is appli-
cable in the main to all these sets.

Since a great many Admiral television models used more than one type
or run of chassis, it is suggested that in each case you locate the
actual chassis number and run number to serve as your guide to the right
service material. Such chassis information is stamped on the back of
each chassis. Because of this fact, model numbers will not be listed
here or covered in the index. In general, model numbers have a special
reference only to the cabinets employed.

TOUCH-UP OF RATIO DETECTOR SECONDARY
USING TELEVISION SIGNAL (A7, BOTTOM

SLUG OF T201)
This adjustment is accessible through the 1/4" hole

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

vance the picture and volume controls until the buzz
is audible.

c. Carefully insert a non-metallic alignment tool through
the opening in cabinet bottom below T201. An align-
ment tool with a screwdriver blade or hexagonal end
is required depending on the transformer used, see

* note below. When the alignment tool engages the
bottom tuning slug A7, adjust the slug for best sound
with minimum buzz level. Do this carefully as only
slight rotation in either direction will generally be
required. Correct adjustment point is located be-
tween the two maximum buzz peaks that will be
noticed when turning the slug back and forth about
1/4 to 1/2 turn.

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

 If ratio detector transformer (T201) has hollow hexagonal core
slugs, bottom slug adjustment A7 can be made from top of
chassis, if you use alignment tool #98A30-7 (available at
Admiral Distributor). Bottom slug (A7) can be reached
through the hole in the core of the upper slug (A5).
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Admiral 2161, 21C1, 21D1, 21E1, 21F1, 21G1, 21H1, 21J1, 21K1, 21L1, 21P1, 21Q1,

TELEVISION ALIGNMENT PROCEDURE

B

GENERAL
Complete alignment consists of the following individual

procedures and should be performed in this sequence.
a. IF Amplifier Alignment.
b. IF Response Curve Check.
c. 4.5 MC Sound IF Alignment.
d. RF and Mixer Alignment.
e. Overall RF and IF Response Curve Check.
f. HF Oscillator Adjustment.

TEST EQUIPMENT
To properly service this receiver, it is recommended

that the following test equipment be available.
IMPORTANT: Many service instruments do not

meet the requirements given below. A list of recom-
mended equipment is available from Admiral distributors.
Oscilloscope

Standard oscilloscope, preferably one with a wide band
vertical deflection, vertical sensitivity at least .5 volt
(RMS) per inch.

Signal Generator
4.5 MC frequency.
18 to 30 MC frequency range.
50 to 90 MC frequency range.

170 to 225 MC frequency range.
Must have a built-in calibration crystal for checking
dial accuracy.

Sweep Generator
Sweep generator must provide sweep frequencies from

18 to 30 MC range:
50 to 90 MC range:

170 to 225 MC range:
Output: adjustable; at least one -tenth volt maximum.
Output impedance: 300 ohms balanced to ground.
A sweep generator not having constant output voltage

over the swept range and linear sweep, will produce
curves which are widely different from the ideal curves
shown in the following pages. If repeated difficulty is
encountered in obtaining these curves, the sweep gen-
erator should be checked. A simple check is to observe
the response curve for a set that is in alignment.

Before suspecting the generator, be sure the alignment
instructions in this manual have been followed carefully.
Vacuum -Tube Voltmeter

Preferably with low range (3 volt) DC zero center
scale and a high voltage probe (30,000 volt range).

ALIGNMENT TOOLS
An alignment tool kit consisting of one metallic and

one non-metallic screwdriver is available under part num-
ber 98A30-3. A non-metallic alignment tool with a screw-
driver point at one end and hexagonal wrench (for hol-
low hexagonal core slugs) at the other is available under
part number 98A30-7.

with at least
10 MC sweep width.

IF AMPLIFIER ALIGNMENT
To service TV chassis with radio disconnected, complete the b. Connect negative terminal of a 3 volt bias battery to test

heater circuit by connecting a jumper from pin "L" to pin "K" point "T", positive to chassis.

of socket M503. See schematic. c. Set receiver to channel 12 or an unassigned high channel
to prevent signal interference during IF alignment. Set

a. Before starting alignment, be sure IF cover shield is Picture control fully to right (clockwise).
mounted to the chassis. If the set does not have a cover d. Allow about 15 minutes for receiver and test equipment to
shield, do not use one. warm up.

Step
Signal

Gen. Freq.
VTVM and Signal

Generator Connections Instructions Adjust

1 25.3 MC
VTVM high side to test point "V",
common to chassis.
Generator high side to 6J6 (V102)
tube shield; insulate shield from
chassis. Connect low side to chassis
near 6J6 tube base.

Use lowest DC scale on VTVM.
When peaking, keep reducing gen-
erator output for VTVM reading of
approx. 1 volt or less.

mAluman.d A2 for maxi -

2 23.1 MC A3 and A4 for maxi -
mum.

3 Make the "IF Response Curve Check" given below.

IF RESPONSE CURVE CHECK
Receiver Controls
and Bias Battery

Sweep
Generator

Marker
Generator Oscilloscope Instructions

Set Channel Selec- Connect high side If an external Connect to test Check curve obtained against
tor on channel 12 to 6J6 mixer-osc. marker generator point "V" through ideal response curve in fig. 9A.
or an unassigned tube shield. Insu- is used, loosely con- a de -coupling filter. Note tolerances on curve.
high channel. Pic- late tube shield ple high side to See figure 7. Mark- Keep marker and sweep out-
ture control fully to from chassis, low sweep generator er pips on scope puts at very minimum to pre -
the right. Connect
negative of 3 volt

side to chassis
ground. Set sweep

lead on tube shield,
low side to chassis.

will be more dis-
tinct if a condenser

vent overloading. A reduction
in sweep output should re -

bias battery to test
point "T"; positive

frequency to 23MC,
and sweep width ap-

Marker frequencies
indicated on IF Re-

from 100 mmfd to
1000 mmfd is con-

duce response curve ampli-
tude without altering the

to chassis. proximately 7MC. sponse curve. netted across the
oscilloscope input.

shape of the response curve.
If the curve is not within
tolerance or the markers are
not in the proper location on
the curve, touch-up with IF
sings as indicated in fig. 9B.
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2161, 21C1, 21D1, 21E1, 21F1, 21G1, 21H1, 21J1, 21K1, 21L1, 21P1, 21Q1, Admiral

4.5 MC SOUND IF ALIGNMENT
See page 4" for touch-up of ratio detector using television signal without test equipment.

a. Connect signal generator high side to point "V" through d. Use a NON-METALLIC alignment tool. If Ratio Det.
a .01 mfd. condenser, connect low side to chassis. Transformer (T201) has hollow core slugs, bottom slug ad -

b. Allow about 15 minutes for receiver and test equipment to justment A7 can be made from top of chassis, if you use
warm up. alignment tool #98A30-7 obtainable from Admiral Dis-

c. Set Picture control fully to the right (clockwise). tributor.

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

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

I

Set to
exactly
4.5 MC

High side to
test point "Y";

common to chassis.
Use lowest DC scale on VTVM.

A5' and A6 for maximum (keep
reducing generator output to
keep VTVM at approx. 1 volt).

2 High side to
test point "Z";

common to chassis.

Use zero center scale on VTVM,
if available.

A7 for zero on VTVM (the cor-
rect zero point is located between

.a positive and a negative maxi -
mum). If A7 was far off, repeat
step 1.

ALIGNMENT HINT
After becoming familiar with alignment procedure, some servicemen simplify subsequent
alignment of sets by merely using the essential alignment data given in figures 7 and 8.

A7-.©

A6-4
TEST POINT L301

T V305
0,000WHITE WIRE LEAD

6AC7 V
OR OHMS65116

330 MMFD-- TO
GROUND TO CHASSIS SCOPE

CHASSIS GROUND

DECOUPLING FILTER SHOWN IN DOTTED LINES

L302

Figure 7. Bottom View Showing
Test Point Connections.

21.25MC
MARKER

OUT NOT

BE VISIBLE)

AT LEAST 9S'/.

4 SIEC

.4-22 MC MARKER

&APPROX.
AS%-1 - -

mfAlutco FROM

Figure 9A. Ideal IF Response Curve.

25.75MC
MARKER

 50.4

-  30 %MAXIMUM
DIFFERENCE IN HEIGHT OF PEAKS
SHOULD NOT EXCEED 30').

HIGHEST PEAK

V

AI2INDIVIDUAL ADJ.

(AllovERAAL OSCILLATOR ADJ.

L1030

C104 GAGS
6C66

6J6 6BC5
C110 ,..,...,-., ,-,,,, C102

@I \;_.--, .5"
,,,,V102

-.I-W
MIXER RF AMP RF AMP

510 A9 A8

V

A4
23.IMC MAX.

MIXER PLATE

A2
25.3mC MAX

1ST IF

v301 0 tie Ir

1301 V302

Z Y

A3 Al
23.1 MC MAX. e5.3s4c MAX.

2ND IF 3RD IF

C
1303 V304 VIDEO NET A 14C (MS)s 04 WM Al (AM

V303
IF

64LS
CO   4O)

RATIO NT V202

L201

6AU6
[0 1 /--N
f- . \....1

Hp if

(UNDERSIDE) j
SOUND PRIMARY SECONDARY

TAKE -OFF RATIO
5
DE T. RATIO

7CET.A6 A A
( 4.5MC MAX 4.5MC MAX. 4.5k10

7201

Figure 8. Top View of Chassis Showing Alignment Data.

25.75 MC
MARKER

TOUCH-UP OF Al AND A2 DILL CENTRALLY INCREASE PEAR.
alt ALSO CHANCE POSITION OF 221IC MAUER.

3

3

25.75MG
MARKER

TOUCH-UP OF At AID Al AU CENERALLE INCREASE PEAR.
SILL ALSO CRINGE POSITION OF 251514C MARKER.

Figure 9B. IF Response Curves, Incorrect Shape.
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Admiral 2161, 21C1, 21D1, 21E1, 21F1, 21G1, 21H1, 21J1, 21K1, 21L1, 21P1, 21Q1,

RF AND MIXER ALIGNMENT
a. Connect negative of 3 volt bias battery to test point "T", erator output at a minimum, marker pipe just barely visible.

positive to chassis. If it is difficult to to obtain a curve of
sufficient amplitude, remove battery and connect a wire c. Connect oscilloscope through a 10,000 011111 resistor to test

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

b. Connect sweep generator to antenna terminals. If sweep d. Set channel selector to Channel 12.
generator does not have a built-in marker generator, loosely
couple a marker generator to the antenna terminals. To e. Allow about 15 minutes for receiver to warm up and test
avoid distortion of he response curve, keep sweep gen- equipment.

Step Marker Gen.
Freq. (MC)

Sweep Gen.
Frequency Instructions

.

I

205.25
(Video Carrier)

209.75
(Sound Carrier)

Sweeping
Channel 12.

See frequency
table below,

Check for curve shown below. If necessary, adjust A8, A9 and A10 (figure 11)
as required. Adjusting A9 will generally shift the center of the response curve
in relation to the video and sound carrier markers. A8 and A10 should be
alternately adjusted for best gain with flat top appearance. Consistent with
proper band width and correct marker location, response curve should have
maximum amplitude and flat top appearance.

2

Set the sweep generator to
sweep the channel to be check
ed. Set the marker generator
for the corresponding video
carrier frequency and sound
carrier frequency.

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

DIP SHOULD NOT

EXCEED 30% OF
101Ai. HEIGHT 4.5 MC

MARKER, VIDEO CARRIER MARKER, SOUND CARRIER

Full skirt of curve will generally not be visible.
Figure 10. RF Response Curve.

V

Al2 INDIVIDUAL CADJ.ADJ.

Al I OVERALL OSCILLATOR ADJ.

LI030/
C104 SAGS

6086
6J6 6BC5

C110 C102

V102 V101

W

RF AMP RF AMP

Lllt12_t_;9r±8j

Figure 11. Top of TV Tuner, Showing
Adjustment Location.

FREQUENCY TABLE

Channel
Number

Channel
Freq.,
MC

Video
Carrier,

MC

Sound
Carrier,

MC
HF Ose.,

MC
2 54- 60 55.25 59.75 81
3 60. 66 61.25 65.75 87
4 66. 72 67.25 71.75 93
5 76. 82 77.25 81.75 103
6 82. 88 83.25 87.75 109
7 174.180 175.25 179.75 201
8 180.186 181.25 185.75 207
9 186.192 187.25 191.75 213

10 192-198 193.25 197.75 219
11 198-204 199.25 203.75 225
12 204-210 205.25 209.75 231
13 210.216 211.25 215.75 237

OVERALL OSC
A4 ADJUSTMENT

All

TUNING ROTOR

SHORN
AT HALF ROTATION

Figure 12.

Ii

3

4 FLAT OF SELECTOR SHAFT CENTERED
'-iETIIEEN CHANNEL COILS 3 AND 4.

Front View of TV Tuner.

616 TUBE SHIELD

A10

Al2
INDIVIDUAL CHANNEL

RH ADJUSTMENT

(TURRET POSITIONED TO
ADJUST CHANNEL TT
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OVERALL RF AND IF RESPONSE CURVE CHECK
(Using sweep generator and oscilloscope)

Receiver Controls
and Bias Battery

Sweep
Generator

Marker
Generator Oscilloscope Instructions

Picture Control ful-
Iv to the right.
Channel selector on
Channel 12 or other
unassigned high
channel. Connect
negative of 3 volt
bias battery to test
point "T", positive
to chassis.

Connect to antenna
terminals. Set gem
era tor to sweep
channel selected.
Keep generator out-
put as low as pos-
sible, to prevent
overloading. Se e
frequency table on
opposite page.

if an external mark-
er generator is used,
loosely couple high
side to sweep gen.
era:or lead. Marker
frequencies are
shown in frequency
table on opposite
p.,ge.

Connect to point
bV" through a de-
coupling network as
shown in fig. 7.

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

ROT IN EARLY SETS

(WITHOUT TRAP 130T)
VIDEO CARRIER

MARKER

- - -..it-"

 50%  AT LEAST

___I --_-_7_ 4

L30% MAXIMUM

DIFFERENCE IN HEIGHT OF PEAKS
SHOULD NOT EXCEED 30'4

NEASURED FROM HIGHEST PEAK

Figure 13A. Ideal Overall BF and IF Response
Note that video carrier (marker) on the "Overall

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

SOUND

MARKER

OAT
VISIBLE)

95%

Curve.

side
figure

Response

CARRIER

NOT BE

POINT

RF-IF
of the

9A.

VIDEO CARRIER
NARTER T,onO

...----'

MORE IRAN 30%

i

:OW NOT WiTRiN TOLERANCE. CURVE CAN CFNERALLy BF

CORRECTED BY INCREASING CON SIDE CT, Al AND A2

Figure 1319. Overall RF and IF

VIDEO CARRIERv[ (
MARKER

SOUND

...---/ CARRIER

MORE THAN 30%

i

DuRBE NOT 011(11 TOLERANCE. MBE CAN GENERALLY BE

coRREDTE0 BY INCREASING TON! SU (III At AO 44.

Cures, Incorrect Shape.

HF OSCILLATOR ADJUSTMENT
(Using a signal generator)

HF oscillator adjustment can be made using a crystal calibrated signal
generator. Note that adjustment "All" (figure 11) is an overall oscil-
lator adjustment and should only be made when the mixer -oscillator tube
is replaced. Generally "All" adjusts with about 3/16" of screw thread
exposed. Make adjustments as follows:

Receiver Control Settings Signal Generator Instructions

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

Connect to antenna terminals. Set
generator to exact frequency of
11F oscillator. See frequency table
on opposite page. Set generator for
maximum output.

Connect a wire jumper from test point
"W" on the tuner to test jack "Z". See
figure 8. Remove the ratio detector tube
V202 (6AL5). Carefully adjust the in -
dividual oscillator slug Al2 until a whistle
(beat) is heard in the speaker of the
receiver.
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SCHEMATIC NOTES
Run numbers are rubber stamped at the rear of the chassis.
Numerical symbols Lj, 1], etc. indicate run numbers for 21B1

chassis, numerical symbols ZL,,zt, .zt.. etc. indicate run numbers for
21F1 chassis (Th, n, ri), etc. indicate run numbers for 21K1 chassis, and
numerical symbols 0, ®, ®, etc. indicate run numbers for all 21 series.

0 0, 0, 0, etc. indicate alignment points and alignment connections.

SERVICING RADIO SEPARATELY
The radio can be operated without the tele.

vision 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.

This resistor drops the B plus voltage for
proper operation.

0 0

01 1  N

A N

I

1000 51415,51111

Power Supply
Socket, (Inside
Chassis View).

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 M503.
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for 21F1, 21G1, 21M1, 21N1, 21P1, 21Q1, 21T1, 21V1 Television Chassis; 3C1 (AM only) radio.
Note: This schematic applies only to chassis stamped Run 18 to Run 20.
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Admiral data below refers to schematic pp. 10-11.

WAVEFORM DATA
(Waveforms given on schematic)

Waveforms taken with picture control set fully to the right, all other controls set for
normal picture (in sync).

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

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

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

TV VOLTAGE DATA
(Voltages given on schematic)

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.

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 MEASURE.
MENTS FROM THESE POINTS WITHOUT SUITABLE TEST EQUIPMENT.

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 approximately 12.5 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.

SERVICE HINTS
REMOVING VERTICAL BARS FROM PICTURE

Shadow -type vertical bars (usually at the left of the
picture) can be eliminated or minimized by adding a
filter (part number A3459S) to the horizontal output
circuit. However, before deciding that a filter is required,
be certain that the horizontal drive and width controls
have been adjusted according to the instructions on
page 8 of this service manual. Also check to see that the
picture tube cathode lead (from pin 11) is not close to
the horizontal output tube V406. This lead should be
dressed as far away as possible from the horizontal
output tube.

If 'tertical bars are still present after picture tube
socket lead dress has been checked, install a filter (part
number A3459S) according to the instructions packed
with each filter. This filter should eliminate the vertical
bars, or reduce the brightness of the bars to a minimum.

12

PRODUCTION CHANGES

B PLUS AND AUDIO COUPLATE
CIRCUIT CHANGE

RUN 18 in 21K1 Chassis, RUN 19 in 21F1, 21G1,
21M1, 21N1, 21P1, 21Q1 Chassis, RUN 20 in
21T1 and 21V1 Chassis

Changes were made in the B+ circuit to the
sound amplifier V203 (6AV6) and to the first anode
(pin 10) of picture tube V306. The schematic in

this supplement has these changes incorporated.
Fuse failure in sets having these changes will result
in loss of both sound and picture.

In some sets audio couplate, part number 63B6-3
was replaced with couplate 63B6-5. When couplate
63B6-3 is used, terminal 3 is unused and R215
(270,000 ohms, 1/2 watt) is connected in series with
terminal 5. When couplate 63B6.5 is used, R210 is
470,000 ohms, and R211 is omitted. Couplate 63B6-5
is shown in the schematic. A sketch of couplate
63136-3 is shown at the left of schematic.
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BUZZ CAUSED BY PICKUP THROUGH
SHIELDED AUDIO CABLE

High buzz level can be caused by pickup through
components in the audio circuit which are spaced too
close to components in the vertical sweep circuits. A
common cause of high sync buzz level is that the shielded
audio cable (connecting to the volume control R208A)
is too close to the vertical output tube (V402). The
shielded audio cable should be dressed so that it will not
come close to the vertical output tube. Also be sure that
one end of the shield is soldered to the chassis.

INTERMITTENT SOUND, PICTURE or SYNC
(in sets with socket M509 and plug M510)

Poor contact between the color converter plug M510
and socket M509 can cause (1) no sound (2) no sync
(3) no picture, sound or raster, or a combination of
these troubles.

If poor socket contact is suspected as being the cause
of trouble, remove the plug and tighten the socket con-
tacts with a pair of long nose pliers.



CHANGE to IMPROVE AUDIO RESPONSE
on RADIO OPERATION

# Run 2 in 21C1 Chassis
R210 was changed from 270,000 ohms to 150,000

ohms, (part #60B8-154) and R211 was changed from
100,000 ohms to 47,000 ohms, (part #60B8-473) to im-
prove audio response on radio operation.

C433 ADDED to OBTAIN SUFFICIENT
WIDTH

*Run 3 in 21C1 Chassis

MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

2161, 21C1, 21D1, 21E1, 21F1, 21G1, 21H1, 21J1, 21K1, 21L1, 21P1, 21Q1, Admiral

PRODUCTION CHANGES
At the start of production, chassis were not stamped with a run number,

therefore some chassis will not have a run number stamp.
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. For example, a 21C1 chassis stamped
RUN 4 will also include the changes incorporated in the 21C1 chassis
under RUN 1, RUN 2, and RUN 3.

RESISTOR R303 CHANGED to INCREASE
B+ VOLTAGE to RF TUNER

In later production resistor R303 was changed from
1000 ohms to 470 ohms, 1/2 watt, part number 60B8-471.
Changing this resistor to a lower value increases the B+
voltage applied to the RF tuner, thereby providing an
increase in sensitivity. This increased sensitivity will be
apparent in fringe or weak signal areas. This resistor
change should be made only in sets having less than 105
volts at the RF tuner B+ lead.

R430 WATTAGE CHANGED

examination of this type of interference will reveal that
the fine lines of the herringbone pattern will vary in
accordance with the speech or music on the adjacent
lower channel. This can be checked by quickly turning
the channel selector to the lower channel.

Since FM interference from other sources will also
produce a herringbone pattern, it should definitely be
determined that the interference is caused by the ad-
jacent lower channel before installing the trap. After
installing the trap, realign slug A4 (mixer plate coil
L103) ; see "IF Amplifier Alignment", page 6.

# Run 1 in 21C1 Chassis CHANGE to IMPROVE SYNC STABILITY

Resistor R430 was changed from 12,000 ohms, 1/2 t Run 5 in 21C1 Chassis, Run 2 in 21B1 Chassis
watt to 12,000 ohms, 2 watt (part #60B20-123) to pre- An RC filter consisting of a parallel combination of a
vent possible increase in resistance of R430. 270,000 ohm, 1/2 watt resistor (part number 60B8-274)

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). These
changes will improve sync stability (immunity to noise)
in areas having low signal strength and a high noise level.

DIFFERENT TUBES USED in 2nd and 3rd
IF STAGES

Runs 3 & 4 in 2161 Chassis produced at Cortland*
Run 5 in 21B1 Chassis produced at Bloomington*
Run 1 in 21D1 Chassis, Run 1 in 21.11 Chassis

Some sets use a 6AU6 tube in the 1st IF stage, andTo obtain sufficient sweep width, C433 (.002 mfd,
600V) was added across width coil L402. Do not make

a pair of 6AG5, 6BC5, or 6CB6 tubes, instead of 6AU6

this change in sets with gated AGC.
tubes in the 2nd and 3rd IF stages (V302, V303). For
complete information on the use of these tubes, see
schematic. Note that these tubes are not directly inter -

HERRINGBONE PATTERN INTERFERENCE changeable, since they differ in pin numbering, in use

t Run 4 in 21C1 Chassis, Run 1 in 2161 Chassis of tube shields, and in use of R330.
IMPORTANT: Alignment is generally required after

Later production sets have an Adjacent Lower Chan- replacing IF tubes. Check the IF alignment, and pre-
nel Sound Trap (L307, C314) added between the con- ferably, also the over-all RF and IF response curve after
nector lug (terminal of C113) on the TV tuner and pin tube replacement.
1 of the 1st IF amplifier tube V301. This trap (part
number 72A102) is pre -tuned to 27.25 MC. C433 CHANGED to OBTAIN SUFFICIENT

This trap will eliminate herringbone interference pat- WIDTH

tern produced by the sound carrier of the adjacent lower Run 2 in 21D1 Chassis, Run 2 in 21.11 Chassis.
channel in the same locality, especially when the wanted C433 is .002 mfd, .0047 mfd, or .01 mfd, 600 volts, as
station is weaker than the interfering station. Close required to obtain sufficient width. Increasing the size

This change was incorporated at beginning of production of all other chassis.
The 21B1 chassis has been run at two plants. Sets produced at the Cortland plant have "Cortland Plant" printed on the model label. 13
Sets produced at Bloomington have "Bloomington Plant" printed on the model number label.
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Admiral 2161, 21C1, 21D1, 21E1, 21F1, 21G1, 21H1, 21J1, 21K1, 21L1, 21P1, 21Q1,

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. Do not make this
change in sets with gated AGC.

VERTICAL OUTPUT TUBE (V402)
CHANGED

Run 4 in 21B1 Chassis produced at Bloomington*

The vertical output tube 6S4 (V402) was changed to
a 6SN7GT. See inset on figure 26 for circuit. Note that
resistance values of R404, R406, and R411 are changed
when a 6SN7GT is used.

Some sets may also use a 6SN7GT tube instead of a
6S4 tube at V402. Note that 6SN7GT pin numbering
differs from that of the 6S4.

DIFFERENT TUBE USED for SYNC
SEPARATOR and CLIPPER (V403)

Run 5 in 21B1 Chassis produced at Bloomington*
A 6SN7GT tube is used instead of a 12AU7 at V403.

Note that 6SN7GT pin numbering differs from the
12AU7.

DIFFERENT SOUND AMPLIFIER TUBE
(V203)

Run 3 in 21D1 Chassis, Run 5 in 21D1 Chassis
Runs 1, 2, 5 use a 6AV6 miniature tube in the sound

amplifier stage V203, while Runs 3 and 4 use a 6SQ7
metal or a 6SQ7GT glass tube. To prevent pick-up of
hum, a tube shield (part number 87A8) is used with the
6SQ7GT glass tube. Note that the 6SQ7 pin numbering
differs from the 6AV6.

DIFFERENT TUBE USED for SYNC
DISCRIMINATOR (V404)

Run 4 in 21D1 Chassis (see same heading at right).

PILOT LIGHT SOCKET ADDED
Run 3 in 21J1 Chassis

A pilot light socket, part #87A6-3 was added, to ac-
commodate the 110 volt phono compartment pilot light.

CHANGES to REDUCE AUDIO HUM on
TV OPERATION

Run 5 in 21B1 Chassis, Run 8 in 21C1 Chassis,
Run 6 in 21D1 Chassis

In some chassis (especially early 21D1 chassis) a
sharp audible hum can be heard in the speaker with and
without a TV station tuned in. Check for trouble as
follows:
1. If the brightness control also varies hum level, it will

generally be found that the sound amplifier (V203)
is a glass 6SQ7 tube which may be used without a
tube shield. To minimize hum level either use a
tube shield or change to a metal 6SQ7 tube.

 The 21B1 chassis has been run at two plants. Sets produced at the
Sets produced at Bloomington have "Bloomington Plant" printed on

2. If the vertical hold control also varies the hum fre-
quency, the hum is introduced from the vertical out-
put stage. Change Condenser C211 from a .047 to
at least a .47 mfd., 400 volt condenser. In many
cases it may be necessary to use an electrolytic con-
denser as large as 10 mfd. to completely eliminate
the hum.

3. If hum (buzz) is only evident when station is tuned
in, check IF alignment. In some 21D1 chassis, three
6AG5 tubes were used in the IF stages. In order to
obtain a good IF curve (with the sound carrier low
enough), it is necessary to change the first IF tube
to a 6AU6, ground pin 2, and re -align the IF stages.
Be sure that the 4.5 MC sound IF adjustments are
aligned with a station signal as described on page
15. Buzz can generally be reduced farther after
alignment on station signal by turning sound take
off coil L201 slug out about 1/4 turn.

INTERLOCK OMITTED FROM YOKE and
FOCUS COIL CONNECTORS USED in
19" SETS

Run 1 in 21H1 Chassis, Run 4 in 21J1 Chassis
The 110 volt AC interlock circuit connections were

omitted from the focus coil and deflection yoke con-
nectors (M404 and M406) used in 19" sets.

SOCKET and PLUG ADDED for ATTACH-
MENT of a COLOR CONVERTER

Run 6 in 21B1 Chassis; Run 9 in 21C1 Chassis;
Run 7 in 21D1 Chassis; Run 5 in 21J1 Chassis;
Run 2 in 21H1 Chassis

A 9 contact socket M509 was added at the rear of the
TV chassis to provide B+ voltages and 110 volt AC
power for attachment of a color converter. See schematic,
figure 26 or 27.

Plug M510 fits into socket M509 to complete the B+
circuits when a color converter is not used. The plug
has jumpers wired between pins 1 and 2, between pins 3
and 4, and between pins 5 and 6.

A few of the early sets with socket M509 had electro-
lytic condenser C432 (60 raid) connected to pin 8 of
V501 (5U4G) tube.

Note: In some later 21B1 chassis, plug M510 and
wiring connections to socket M509 were omitted.

Run
Run

DIFFERENT TUBES USED for SYNC
DISCRIMINATOR (V404)
6 in 21J1 Chassis; Run 4 in 21D1 Chassis
7 in 2181 Chassis; Run 10 in 21C1 Chassis;

A 12H6 tube may be used instead of a 6AL5 tube for
V404 sync discriminator. A 6H6 tube was also used in
some sets. The pin numbering for the 12H6 and 6H6 is
identical; the 6AL5 pin numbering is different.

When the 12H6 tube is used for V404, an auto -trans -

Cortland plant have "Cortland Plant" printed on the model label.
the model number label.
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21 B1, 21C1, 21D1, 21E1, 21F1, 21G1, 21H1, 21J1,

former T502 ( part number 80B32) is used to step up the
6.3 volts to 12.6 volts required for the heater of the
12H6 tube. The low end (black lead) of T502 connects
to chassis ground, the center tap (green lead) connects
to pin 7 of V408, the high end (yellow lead) connects
to pin 7 of 12H6 (V404).

The circuit for the 6116 is the same as for the 12H6
tube except that T502 auto -transformer is not used. Heater
voltage (6.3 volts AC) connects to pin 7 of 6H6 tube
(V404).

Replacing 12H6 Tube with a 6H6 Tube. If a
12H6 is not available for replacement, a type 6H6 tube
may be used in place of the 12H6 if the following
changes to the heater circuit are made:
1. Remove the transformer lead from pin 7 of the V404

(12H6) socket Tape the lead to prevent it shorting
to chassis.

2. Connect a lead from pin 7 of V404 socket to pin 7
of V401 socket.

CHANGE in FOCUS CIRCUIT
Run 10 in 21B1 Chassis

In late 21B1 chassis, a permanent magnet focusing
assembly (part number 94C35.1) is used. The parts
eliminated from the B plus (filter) circuit when the PM
focus assembly is used are focus coil 1A04 and focus
control R446. These parts have been replaced with choke
coil L405 (part number 74B18-4) and resistor R449 (100
ohms, 7.5 watt, part number 61A1-20) connected in
series. The choke with the resistor in series are in the
filter circuit between filter condensers C407 and C432.

21K1, 21L1, 21P1, 21Q1, Admiral
VIDEO DETECTOR and AGC CIRCUIT
CHANGED

Run 12 in 21B1 Chassis, Run 3 in 21F1 Chassis
Late production 21B1 sets and 21F1 sets employ a

1N64 germanium diode (M301) as a video detector
and a 6AU6 tube (V304) as a gated AGC stage. These
sets use a 6AU6 tube in the 1st and 2nd IF stages and
a 6AG5 tube in the 3rd IF stage. A cover shield is not
used on the bottom of the IF amplifier sub -chassis. For
sets with these circuit changes, see figures 18A and 18B.

CHANGE to PREVENT PICTURE CUT-OFF
and to STABILIZE PICTURE BRIGHTNESS

Run 13 in 21B1 Chassis, Run 4 in 21F1 Chassis
The following changes were made to the B+ circuit

to prevent possible picture cut-off due to blocking of
the video amplifier. (This blocking may occur if the
TV set is tuned to a very strong TV signal which could
drive the video amplifier to cut-off. With the video am-
plifier at cut-off, B+ voltage applied to the cathode of
the picture tube will increase thereby making the grid
voltage more negative with respect to cathode, driving
the picture tube to cut-off. Also since the gated AGC
tube is dependent upon voltage from the video amplifier
for its operation, blocking of the video amplifier will
cause no AGC voltage to be developed and the system
will remain blocked.)

Diagrams of voltage distribution and partial schematics
before and after the change was made are shown in
figures 17A, 17B, 18A and 18B. Note the changes made
in the B+ circuit to the 3rd IF amplifier, AGC tube,
video amplifier and picture tube. Resistor R336 (4,000
ohms, 5 watt).

R319 B+ VOLTAGE

C30T8 3000 15;--"E, FROM PIN 8 OF 5040
205101-

C3OTAI

20 IrDI

12

AAA' .4
4000 55

8+ VOLTAGE

FROM L404 OR R449

V101 V102 V201 V204 V301 V302 V303 V304 V305 V40113 V403
6AG5,6BC5, 6J6 6AU6 6V6GT 6AU6 6AU6 6AG5 6AU6 6AC7 6SN7GT 12 AU 7

OR 6CB6 RF OSC & SOUND IF SOUND OUTPUT 1ST IF 2ND IF 3RD IF GATED ACC VIDEO AMP SYNC INV SYNC SEP

RF AMP MIXER & CLIPPER

Figure 17A. Diagram Showing Section of B+ Distribution of 21B1 Chassis Stamped
Run 12 and 21F1 Chassis Stamped Run 3. Partial schematic shown in figure 18A.
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V401 B V403
6SN7GT 12 AU 7

VIDEO AMP SYNC INV SYNC SEP
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Figure 17B. Diagram Showing Section of B+ Distribution of 21B1 Chassis Stamped
Run 13 or Run 14 and 21F1 Chassis Stamped Run 4 or Run 5. Partial schematic shown

in figure 18B. 15
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Admiral Corporation
Al 0 0,0, etc. indicate alignment points and alignment connections.

VOLTAGE DATA
(Voltages given on schematic)

 TV voltages taken with function switch on "TV" position. 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. TV antenna disconnected from set with terminals shorted.

 Radio voltages at V701 and V702 taken with function switch on "Rad" position;
voltages measured from underside of tube sockets. When measured from top of tube
sockets (with tube removed), B plus voltage at pins 5 and 6 of V701 and V702 will be
approximately 275 volts.

 B plus voltages at V203 and V204, will be slightly higher when set is switched to "Rad"
position. Voltages marked with an asterisk will vary widely with control setting.

 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.
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and Radio Chassis. Run 20.
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Admiral
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and 21F1 Chassis Stamped Run 3.
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was omitted from the circuit. Resistor R338 (7,500
ohms, 5 watt) was wired in parallel with R319.

To prevent a decrease in brightness when strong sig-
nals are received, resistor R324 (in the cathode circuit
of the picture tube) was changed from 180,000 ohms to
560,000 ohms.

Adding Changes to Prevent Picture Cut-off
If picture cut-off resulting from blocking of the video

amplifier is experienced with a 21B1 chassis stamped
Run 12 or 21F1 chassis stamped Run 3, the changes
below should be made. See figure 19 and proceed as
follows:

1. Remove resistor R336 (4,000 ohms).

2. Connect a 7,500 ohm, 5 watt resistor R338 (part
number 61A1-18) across R319.

S.

4.

Connect together the positive terminals of filter con-
18densers C307A and C307B.

Change resistor R324 from 180,000 ohms to 560,000

ohms, 1/2 watt (part number 60B8-564).
5. Erase the old run number from the chassis and mark

in the next higher run number.

STEP

STEP
2

STEP CONNECT C30IA 1,C3O7B

3 TOCETHER

CONNECT 7500 OHMS. 55

REMOVE 0336

4000 OHMS

ACROSS 0319

STEP
4

CHANCE 0324 TO

560K IONS

Figure 19. Diagram Showing Changes to be Added to Pre-
vent Picture Cut-off in 21E11 Chassis Stamped
Run 12 and 21F1 Chassis Stamped Run 3.
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2161, 21C1, 21 D1, 21E1, 21F1, 21G1, 21 H1, 21J1,

SOCKET M509 and PLUG M510 ADDED
and

AGC TEST POINT WIRED to a TEST JACK
Run 14 in 21B1 Chassis, Run 5 in 21F1 Chassis

Color Connectors. A 9 -contact socket M509 was
added at the rear of the TV chassis to provide B+
voltages, and 110 volt AC power for attachment of a
color converter. Plug M510 fits into the socket to com-
plete the B+ circuits when a color converter is not used.
The plug has jumpers wired between pins 1 and 2, be-
tween pins 3 and 4, and between pins 5 and 6. In some
earlier production sets, plug M510 and the wiring to
socket M509 were omitted. Note: Sets which have the
B+ circuits wired to socket M509 will not operate unless
the plug (with jumpers connected) or a color converter is
plugged into the socket to complete the B+ circuits.

AGC Test Point. To make test point "T" (AGC
buss) available from the top of the chassis, this test point
has been wired to the test jack adjacent to test jack "Z".
See figure 7 and figure 8 for location of test points.

CHANGE TO IMPROVE FOCUS
Run 8 in 21B1 Chassis

Some long neck 16TP4 picture tubes (Raytheon and
Dumont brands) were used in some 21B1 chassis
stamped Run 8. In order to obtain satisfactory focus
when these picture tubes were used, a 10 watt bleeder
resistor from 12,000 to 15,000 ohms was added from

21K1, 21L1, 21P1, 21Q1, Admiral
junction of resistors R326 and R211 to chassis ground.
Important: It may be necessary to remove this resistor
to obtain satisfactory focus when replacing an original
long neck 16TP4 tube with a short neck tube.

DIFFERENT TUBE USED FOR VIDEO
AMPLIFIER V305

In some late 21B1 sets a 6AH6 miniature tube is used
in place of the 6AC7 tube for video amplifier V305. No
circuit changes arc necessary when substituting tubes
hut the socket will have to be changed.

CHANGE in 3C1 RADIO to IMPROVE TONE
QUALITY

The following changes were made in later production
3C1 radio chassis for improved tone quality.

Resistor 11709 was changed from 27.000 ohms to
82,000 ohms (part number 60B8-823).

Condenser C712 was changed from 250 mmfd. to 100
mmfd. (part number 65B6-3). C713 was changed from
.01 mfd. to .002 mfd. (part number 64B5-25). C714 was
changed from .002 to .005 mfd. (part number 64B5.12).
The schematic figure shows the 3C1 radio with these
changes added.
DIFFERENT TUBE (V703) USED in 3C1 RADIO

Early sets used a 6AV6 tube for V703 (Det-AVC-AF).
Later production sets use the 6SQ7
metal tube equivalent. Note that 6SQ7 pin numbering
differs from that of 6AV6.

SERVICE HINTS
VERTICAL ROLL in 21D1 CHASSIS

In some sets enough 60 cycle ripple from the vertical
output stage may be present in the B+ supply to appear
in the sync circuits. This ripple voltage will occasionally
be strong enough to trigger the vertical oscillator. If this
60 cycle ripple has shifted in phase with respect to the
original vertical output signal, it will cause vertical
"roll" (loss of vertical sync).

This condition can be corrected by changing the B+
connections of the vertical output tube V402 (6W6GT)
as follows:
1. Locate the red lead from vertical output transformer

T402 which connects to the terminal strip directly
below the transformer. Also locate the white lead
with black tracer (from the deflection yoke) which
connects to same terminal. Disconnect both leads
from terminal strip.

2. Connect both leads to the junction of C427 and L403,
through a 5,000 ohm, 5 watt decoupling resistor,
(part number 61A1-8). The decoupling resistor may
be three 15,000 ohm, 2 watt resistors (part number
60B20-153) connected in parallel.

3. Connect a 20 mfd, 450 volt electrolytic condenser
(part number 67A21-1) from the junction of the two
leads and the decoupling resistor to chassis ground.
(Connect the negative of the condenser to chassis
grand.)

SYNC TROUBLE DUE to INCORRECT
VALUE of R323 RESISTOR

If sync difficulty or picture fuzziness is experienced,
check resistor R323 to see that it is 18,000 ohms.

REMOVING RETRACE LINES

In some areas, where the signal strength is low, it is
often desirable to operate a receiver with the contrast
reduced and the brightness turned up.

Under these conditions several bright retrace lines may
be visible in the picture. If the following changes are
made, the brightness control may be turned fully on
without the retrace lines being visible. To add this
change to the circuit proceed as follows:
1. Connect a 270,000 ohm, 1/2 watt resistor (part num-

ber 60B8-274) in series with pin 2 (grid) of the
picture tube and the lead connected from the junction
of C310 and R327.

2. Connect a .05 mfd condenser (part number 64B5-22)
from the junction of C406 and R407 to pin 2 (grid)
of the picture tube.

NOTE: If picture smears on white screen, use a 47,000
ohm resistor in place of the 270,000 ohm resistor. Also,
if shading at the top of the picture is evident reduce the
condenser value in step 2 to as low as .001 mfd.

19



MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION
CBS -COLUMBIA INC. V 4 V5 V7

6BC5 6AU6 1/2 6AL5
2N0 1 F DE T

23.0
MC

C100
270

T7

LINE SWITCH GANGED
TO VOLUME CONTROL

117 VAC

1

1
6.3 VAC

L- 1 -- V - -I

....--wy

.263V

IV I F

5.6K 39
RI R2

270

LI ii 264"6

22K
R3

2 CIO
270

V6
6AU6

3RD

7.f... 1500 82 82-4.7 1500
-.- C4b R5 --1-, C7. R7

C 5b
1500

.V.V33 -r-t -r-1- ,25
R9 -=.'-- - 200V- C6

3.3m

V 20
5U4G

RECTIFIER

VI5

6AL5

TO TUNER

PICTURE

CARRIER

SOUND
CAW LER

2 55 25 5975

3 61.25 65.75

4 6725 7175

5 7725 8175

8325 87 75

7

8

17525 179 75

181.25 18575
9 187 25 191 75

10 193.25 19775
19925 20375

12 20525 20975
3 211 25 215 75

20

- R30
120

t2 IN/ U.S

V 14

1213117

NOTE

L 13

V17

6806

V6 CEI.

cue' 1500

()4

V 11

6116

5 TS6406

0 0150

AAA,
IM
R 10

6 25.4 MC

1500

TC53

82
RI2

CII
22

It-

o RFC
L3

RII
5WHITE 82

L6

5

=1Z
REO

1500
C eb

ALL CAPACITORS MARKED LESS THAN I,
IN MFD.
ALL CAPACITORS MARKED MORE THAN I,
IN MMF, UNLESS OTHERWISE NOTED.
ALL CAPACITORS RATED 600V UNLESS NOTED
ALL RESISTORS IN OHMS UNLESS NOT ED
ALL VOLTAGES TAKEN WITH 117 AC LINE
AND NO INCOMING SIGNAL .VOLTAGE MEASURED
WITH A DC VACUUM TUBE VOLT METER.GONTRAS1
CONTROL AT MINIMUM POSITION.

O C -I00 IS PART OF TUNER IN SOME SETS.
e700 -91 ; -93 ONLY, LOW SIDE OF C52 TO HIGH

SIDE OF L8B, INSTEAD OF AS SHOWN.
la C72 TO BE USED ONLY WITH VERT. OSC, TRAN-PB-10125

-© IS NORMAL CONNECTION:WITH CONTINUOUS TUNER,
IS CONNECTED TO so, C9 IS ADDED, a R100 IS OMITTED;

R I IS 2000 OHMS, 15 W, AND R29 IS 75 OHMS, 15 W.
*SOME SETS USE TWO 60 OHM RESISTORS IN SERIES.

SCHEMATIC

700-100,-120, -140

V4

CT-1-1 2 500 0
1500M. 15 W

R 31

ORANGE

5

I.5K
Pio

CONTRAST

Cie
20AC3450 CI

it
C 1 .1

2 01*0
0450 b

1220K
R 33

V15
6AL5

MORI Z PHASE
DETECTOR

NOTE
R24;R25*R26,C24 C259 C60 IMY
BE SUBSTITUTED FOR BY AUDIO
COU PLATE A.K. PART NtP13 2002
CONNECTED AS SHOWN.
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R5I

R54 R55
100K 100K

C38
C6 I .005

4.7K
R52

005
C39

C40
.005

4I

L7
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V 11 A
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ARVIN INDUSTRIES, Inc.

MODELS 5204-5206-5210-5211-5212

CHASSIS TE 300, TE 315
The circuit diagram on pages 24 and 25, is exact for a recent production

of Chassis TE315. Chassis TE300 uses a 20" picture tube and is almost
identical in circuit to the TE315. The alignment for these two chassis
is the same and is presented here. Refer to the correct chassis views
as given below and on page 23.

You will find Chassis TE286, used in Model 4162, with a 16" tube, and
Chassis TE302, used in Models 5170, 5171, 5172, 5173, with a 17" tube,
are similar to the sets covered in these pages. There are some circuit
differences, as for example, V17 is 6SN7GT and not 6S4, cathode of V12
is returned to ground and not -12 v. In the main, however, these sets
are sufficiently similar for you to benefit through the use of these notes
in servicing these additional Arvin sets.

TONE
PNONO NEIGHT

CN OFF VERTICAL HCRIZ WENT- CNANNEL
VOLUME NO, HOLD NESS SWnt'' DISTarCE SELECTOR

CONTRAI I / I/ IVERTICALI'TUMNG
LINEARITY

22

DEDI KACE 4D41,,EI

AL'iW0 it

FCCAL,E11 AG)

ION

W LTN 02NTIR.

SWET ERG. TV__r Nt',;

TOP VIEW - CHASSIS TE300

[ C17

NIGH .01.TAGCA402'

(V22;

021

,i a
LIN LII

6
NCRIZ RIL
LINEARITY LO

NOCK

7-
1C123

T106
44E5 El T2,5 IL,

tit6

TO?ifa 0<n
01.6M LO CiZruc. (T.)

Irral

4.720 T 113
FOW ER

eq, TRANS.

BOTTOM VIEW - CHASSIS TE300

HI -VOLTAGE WARNING -ON METAL PIT TUBE RECEIVERS UNCOUPLE ANODE CONNECTOR LEAD AT SOCKET BEFORE ALIGNMENT
I. ALLOW ABOUT 15 MINUTES FOR RECEIVER AND TEST EQUIPMENT TO WARM UP.
2 PULL THE AG.C. TUBE, VI4, OUT.
3. CONNECT A BIAS BATTERY (-2V) TO THE A.G.C. -- PIN I OF V13, POSITIVE BATTERY TERMINAL TO GROUND.
4. Ug 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 LOCAL - DISTANCE SWITCH IN " DISTANC E " POSITION.

STEP EQUIPMENT CONNECT TO I FREQUENCIES ADJUST INSTRUCTIONS

I. VTVM ACROSS R138 T

ISOLATE VTVM LEAD WITH
18K ISOLATING RESISTOR.239R.F SIGNAL

GENERam
PIN I , V7 OR TUNER
TEST POINT 75 MC

BOTTOM OF T105 8 TIO7 FOR
MIN.

VTVM ON LOWEST XALE -
TUNER ON CHANNEL 2.

3. SAME SAME 47. 25 MC BOTTOM OF TIO9 FOR MIN, r - ,
11.6

45
42 25

FID 1.

1.145E0 42 75

r I.F. RESPONSE PIN 4 OF via_
416 39 7

FIG.2

SEE NOTE 2

4. SAME SAME 47.25MG FOR MI
BOTTOM

N
OF 7106

.

5. SAME
SAME 41.6 MC BOTTOM OF 7103 FOR IN

TUNER TEST POINT 41.3 MC BOTTOM OF 7104 FOR MIN.

6. SAME SAME 42 25MC TOP OF 7104 8 T 1 05 FOR
MAX.

7. SAME SAME 43.1 MC TOP OF 7107 FOR MAX

8 SAME SAME 45 MC TOP OF 7109 FOR MAX

9. SAME SAME 45.3 MC TUNER UNIT , TI, FOR MAX START WITH CORE IN AND
TUNE OUT.

10. SAME SAME 45.75 MC TOP OF T106 FOR MAX.

II. SAME GROUNDED SHIELD
UNDER V7

45 75, 45, 42.75,
4225 41.6

USED AS A MARKER GENER-
ATOR

12.OSCILLOSCOPE ACROSS RI 38 ISOLATE SCOPE LEAD WITH IRK
RESISTOR. SET BIAS AT -3 VOLTS.

13 SWEEP GENERAlIZR
ANTENNA

TERMINALS CHANNEL 10 TOUCH-UP CORES ON TOP FOR
DESIRED RESPONSE CURVE.

SWITCH TUNER TEl CHANNEL 10.

14. SAME SAME MARKER 41.6
397

TI08 (CATHODE TRAP) SEE NOTE 2

IS. SAME SAME CHECK ALL CHANNELS

NOTE TIO6 6 Ti AFFECTS HIGH FREQUENCY SIDE-- T107 a 0109 AFFECTS TILT ON Top Cl WOVE- - 7104 6 1105 AFFECTS LOW FREQUENCY SIDE

NOTE2. INCREASE SCOPE ON TO SEE SOUND PORCH aeTwEEN 41.6 AND 397 MARKERS DIOS ADJUST TO FLATTEN PORCH - - SEE FIG 2

VIDEO I F AND TRAP ALIGNMENT
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Arvin Chassis TE300, TE315, Models 5204, 5206, 5210, 5211, 5212, continued

SOUND [F. ALIGNMENT TABLE

STEP ECUIPME NT CONNECT TO FREQUENCIES ADJUST INSTRUCTIONS

I. VTVM ACROSS R107 (T101) -5V SCALE

2.
SIGNAL

GENERATOR
PIN 2 OF VII 4.5 MC

TOP B BOTTOM OF T101 8 11DP OF

L101 FOR MAX OUTPUT ON VTVM

SET SIGNAL INPUT FOR

APPROXIMATELY -2V ON OW

3. VTVM
JUNCTION OF RI I I AND
RII2 (DISCRIMINATOR
OUTPUT)

BOTTOM OF T102 FOR MAXIMUM

OUTPUT.
SAME INPUT AS STEP 2.

4. VTVM
JUNCTION OF RII3 a
C115 (DISCRIMINATOR
OUTPUT )

TOP OF TIO2 FOR ZERO. SAME INPUT AS STEP 2.

5. VTVM ACROSS R107 (7101) -1.50 SCALE

6.
SIGNAL

GENERATOR PIN 4 OF V12 4.5 MC ADJUST LI08 FOR MINIMUM.
USE 20K ISOLATING RESIS-
TOR IN SIGNAL GENERATOR
LEAD.

NOTE DISCONNECT ALL TEST EQUIPMENT, TUNE IN A STATION FOR BEST PICTURE IF BUZZ IS PRESENT ADJUST TOP OF TIO2 FOR MINIMUM.

ro
TEST

a
TOG ADJ.
57S NC.
TOOT ADJ

T102 SEC
DISCIMEPECCR

FOCALIZEN 104

KINESCOPE
21111.4

..........

rEtf SOC1iT Efili

OEFL ICIKE SDI (VENT)
DEFL. %SEE SEM.(SEEMM-'

ION TRAP

CN-OFF

CONTRAST--..

TONE LOCAL
LINEARITYPHONO DISTANCE N

VERTICRL HCFRZ 5310.17-
HC/LD HOLD/ NESS/ HEIGHT

FINME
[1 11

'RPM

124 :127 0123

TUNER
UNIT

0177

PPM VOLTAGE CAGE 1
(v227.)

.v21)

'* TtD 4

V15 M.0

@ ("G.

4,Z2.26
r611 iumc.

47M9m-Z. E
11 T 113

POWER
TRANS.

WIDTH
CONTROL

LII6
HORIZ.
LOG(

TOP VIEW - CHASSIS TE315 BOTTOM VIEW - CHASSIS 7E315
TUNER OSCILLATOR ADJUSTMENT

A High -Channels adjustment, A4, and a Low -Channels adjustment, A5, of the R. F. oscillator is accessible when
the channel tuning knobs are removed. These two adjustments are shown on the Tuner Unit View.

HIGH -CHANNELS

1. Set the Channel Selector Switch to the highest available station between channels 7 and 13.
2. Set the Fine Tuning to mid -position.
3. Adjust A4 for best picture definition.

4. The remaining lower "High -Channels" should be within the range of the Fine -Tuning.

LOW -CHANNELS

1. Set the Channel Selector Switch to the highest available station between channels 2 and 6.

2. Set the Fine -Tuning to mid -position.

3. Adjust A5 for best picture definition.
4. The remaining lower "Low -Channels" should be within the range of the Fine -Tuning.

NOTE: The design purpose of A4 and A5 is for optimum adjustment for channel 13 and channel 6-for optimum
High and Low channels coverage. The above procedure gives optimum adjustment for any available stations.
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SCHEMATIC DIAGRAM Arvin

HOMIEST SYMBOL
NUMBERS ASSIGNED

C '206
1227.9

Gi
70 JUNCTION
R216 4 C162

10 KEYED *GC
WINDING, TH1

PIN 6, Y164

COLOR
SOCKET

0 0

01
0 0

COLOR 0,09.Y
PLUG

1 ST. SOUND I.F.

V/ 6AU6 ,
*1205

0913
St
TO JUNCTION
R219 AND
R214

NOTE. 'GREEN DOT' YOKES
0174 IS 68
R223 IS 1000

PIN 5,v11

17- - - - -

I.F
II

CIRCUIT DIAGRAM NOTES,

L RESISTANCES ARE SHOWN IN 046;
K  1000, MEG 1,000,000.

L CAPACITANCE VALUES LESS THAN
(I) ME IN MFD AND MORE THAN (I)
IN MMFD UNLESS OTHERWISE NOTED.

3.0011. RESISTANCE VALUES LESS THAN
(I) OHN IRE NOT MOWN.

4.ARROM AT CONTROLS INDICATE
CLOCKWISE ROTATION.

6.0.C. VOLTAGES ARE READ WITH
VOLTOHNYST USING 100K ISOLAT-
ING RESISTOR ON THE PRAE-ANTENNA
TERMINALS SHORTED -LINE VOLTAGE
117 V -GO-. VOLTAGES SHOULD READ
WITHIN 20% EXCEPT VERY LOW
VALUES AND WHERE NOTED WITH AN
ASTERISK (6).

S.CIAGILLATOR INACTIONS VOLTAGE
MEASMED AT TUNER TEST POINT
(-1.25 V DC. TO -2.5V.D

ECM/WIT WAVEFORMS TAKEN WITH
HMI RESPONSE 900PE STATION.
TIDIED M- PICTURE IN SYNC AND
UNBAR; CONTRAST MAXIMUM.
!DISHINESS MAXIMUM (FOR
APPOSES OF SCOPE CALIBRATION,

6.3 VOLTS itC APPROX. 20 VOLTS P -p).
RESISTMICE VALES SHOWN ARE WM

PART DISCONNECTED FROM CIRCUIT.

ARP

S.

Lb
SWIOX

I RISC,
22K

7195

A  VOLTAGE MEASURED WITH CONTRAST MAXIMUM.

6156
36

WHITE.

WIRE &RAID

YELLOW

ci94T 1000

R161
1201(

4

-ISV.

NOTE

rE315-2 differs from IE315-1 as follower

1. :1206, 5000 EEF, added to pin 7, V14 to ground

2. R210 changed to 8210-1, 47E

3. 0204 *hanged to 0204-1, 8.2 Ma

24

2ND. SOUND I.F.

V2 6AU6
$1105.
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V14
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47 K

5 P

V/3
6A V6
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FOLLOWER

RIM 2
154
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47

Cif?
ICo0

"" 1105
6 4115 59 /SAP

MG

SYNC. SEP SYNC. CLIP

V/5
22K

LIMITER

1/3 6AU6

2ND. PIX I.F. 3RD. PIX 1.1

tost 59311
47.25e15 MC

1112. 455V.

RI73SSS

7SK1U- V 149 1C0"'RIT4315

\ 1,4c.Ovrip

r 50G( ET

L5
LSYmNICT.ER

$315 5.

0166
1.001

350VPP

R113
12115 470K
KOK

12114
4.7.
MM.

T09,0
Ks°

L116

0215

8179
3300

I§

fl7" ISVPP

0 C 6.IPPLV

L

6SN7GT

21.K

CAN
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TELEVISION CHASSIS TE315-2
DISCRI MIN ATOR

V4 GALS
-.4V

:WS 
610

541

L104

0141
ICCO

HORM

155.50 550)

NB
98

011
COO

VERT.
RI 611 MOLD
AMR

R166
103K

I ST. AUDIO AMP.
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0011

P00/40 7005 T.0053
JACK

1104.040 (4.5 MC)

6555.5

41137
10 140.6
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2.5 SEA
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110K

0115
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10 ME4
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17171
HORIZ OUTPUT

MOVPP
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.354 FUSE

TO COLOR SOCKET
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IL-4f-11HPI Z
70 COLOR. SOCKET

011
.01 ,,,

AUDIO OUTPUT
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MODELS 5210-5211-5212

50101

16LACK

SLUE 5 31. V.

L107 A L 0
10.001041 1--,---' 75 1

..--41.-ins n ,._ VIDEO AMP

ciao . 4
V icT1, V/25- 5113 7 I 1 '1° 111116

L110
330 L 6AC 7 41K

v  

2
4111 66 , CI

1,11:1 DE T R156
10

4100

51 VP

V21
IB3GT

H7V
RECT.

6 W4GT

DAMPER CI11

Y OW
450

0114 0703
11 .077

To PM 5 7
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10CKET-

TO 1111N4
COLOR
SOCKET

POWER
RECT

Y _

011

sib
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MSS 350
ISK

PIX
TUBE 2.1AP4

R195 -I 5129
2204 1704

V23
5U 4G

1231V

+15 K. V.

CI14 AY

SUCK RED -SLACK

 507105
SIV104

RIAI9
2100. A

11615 V 1.1.61%1111.4 1.615 V.

0115 5
40

25
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ARVIN TELEVISION
Chassis TE300, TE315,

Models 5204, 5206,
5210, 5211, 5212,

(Continued)

TUNER UNIT

AI

A5
CHANNEL 6'

CENTERING ADJUST
OSCILLATOR

A Centering Crank (see chassis-top view) adjusts centering as follows:
Moving Crank to the right moves picture down.
Moving Crank to the left moves picture up.
Moving Crank up moves picture to the left.
Moving Crank down moves picture to the right.

V26
6AK5
R.F. AMP

- V25
6J6
RE. OSG -MIXER

A4
CHANNEL 13
OSCILLATOR
ADJUST

The Horizontal Hold Control will move the picture horizontally and should be set first to the middle of its range of
movement of the picture. The Centering -Crank should then be used to center the picture within the mask and remove
corner -shadows. If corner -shadows persist, check to see that the Yoke and Mounting Frame are as far forward onto
the cone of the picture tube as possible. When the Yoke and Ion -Trap are positioned properly, the Crank will readily
center the picture without corner shadows.

HORIZONTAL DRIVE
Adjust HORIZONTAL DRIVE TRIMMER (C184) to the point where "overdrive" lines just disappear. "Overdrive"
lines appear as a vertical white line in the left portion of the picture. The Horizontal Driver Trimmer is located in
the control grid circuit of the Horizontal Output Tube (6CD6G) controlling operating characteristics of the tube.
Turning the Horizontal Drive Screw clockwise reduces Horizontal Drive.

WIDTH ADJUSTMENT
Adjust WIDTH CONTROL (T112) to obtain a picture with sufficient width to just fill the picture frame. Maximum
width occurs when the screw protrudes about 1/2" from the coil mounting -clip. This adjustment regulates the amount
of deflection current flowing in the horizontal deflection coils controlling the horizontal dimension or width of the
picture.

HEIGHT CONTROL
When the picture is too large or too small vertically, adjust the HEIGHT control for size. Note that the adjustment
of this control may require a readjustment of the VERTICAL LINEARITY control.

VERTICAL LINEARITY
When the picture is not uniform vertically adjust the VERTICAL LINEARITY control until the picture is symmet-
rical from top to bottom. The HEIGHT control may also have to be readjusted.

HORIZONTAL LOCK ADJUSTMENT
1. Tune in an available station.

2. Set the horizontal hold control at its maximum cour. -_-clockwise position.
3. Adjust the Horizontal Lock adjustment on the middle-rear of the chassis until it is in sync. (See chassis

view).

4. Turn Horizontal Lock adjustment clockwise until the picture goes out of sync.
5. Turn Horizontal Lock Adjustment counter -clockwise until picture just pulls into sync. The picture should now26 hold sync over the complete range of the horizontal hold control.



IF
 A

LI
G

N
M

E
N

T

G
en

er
at

or
Fr

eq
.

Y
 T

Y
M

 C
on

ne
ct

io
ns

.
A

dj
us

tm
en

ts
R

em
ar

ks

23
.2

 M
C

T
o 

V
id

eo
 T

es
t P

oi
nt

 &
 G

ro
un

d
T

3
A

dj
us

t f
or

 M
ax

.

24
.6

 M
C

T
o 

V
id

eo
 T

es
t P

oi
nt

 &
 G

ro
un

d
T

2
A

dj
us

t f
or

 M
ax

.

25
.5

 M
C

T
o 

V
id

eo
 T

es
t P

oi
nt

 &
 G

ro
un

d
T

1
A

dj
us

t f
or

 M
ax

.

22
.5

 M
C

T
o 

V
id

eo
 T

es
t P

oi
nt

 &
 G

ro
un

d
L

55
1

A
dj

us
t f

or
 M

ax
.

21
.2

5 
M

C
T

o 
V

id
eo

 T
es

t P
oi

nt
 &

 G
ro

un
d

L
55

3
A

dj
us

t f
or

 M
in

. w
ith

ou
tp

ut
 o

f 
Si

gn
al

 G
en

.
at

 M
ax

.

V
IM

=
15

11 A
R

K

10

 0
11

11
P

IO
N

E
m

s
f1

T

IM
O

4.
4

01
13

1

14
 1

4

r
M

A
W

R
 -

14
.1

.1
1

R
M

.6

1

.4

T
"

I
Y

.1
.

O
m

 *
ft

1S
T

It

u
m

II
II

11
,7

71
,1

11

10
SI

K
 il

l
*I

A
S

M
T

,

.1
1.

".
...

.."
'

.2
*

13
1

11
13

:I
rl

a,
":

7,
.

.
.1

41
1:

,1
,1

:1
IN

,'
J.

Il
it

5
st

.
,

t 0
.

*I
04

I 
',M

T
V

.
,r

.,, V
I

""
 V

11
:1

1

/1
,j

,..
 ti

ll
,

'
\

ig
z

iil
'

1}
11

1
T

.:1
i

g 
o.

I.r
.

C
FI

cg
s

c*
*I

It
ft

ill
i

gm

gn
,

III
IM

1
....1

.1

I*
M

I
'li

m
a 

''

.
.

i'i
ii4

t

M
3

'

.

61
11

91

33
1

M
IM

I
t t

i
.1

11
.

-:
-':

::1
*

i-
,1

'4
11

g.
::

M
Y2.
14

..4
 -

.3
-

' ;
4V

Il
l

4 
/4

1.
r

i4
4,

P3
1

. M
IM

I,
 .

,1
"!

'

1.

%

''-
'''.

1:
.

'..
:,.

.,1
1,

,,,
,,

".
.

.,

a:
 1

,1
.

14
1 

*.
1

.
am

 s
i..

±
!;

n.

""
"1

T
.

T
er

ua
a.

44
11

11
41

r1
1:

11
1

14
41

lis
t

u

1g
10

41
4.

41
1

"0
"

fn

0 
0,

1g
!

rE
1. g,

IS
I

1.
11

11
11

1.
 W

W
I

11 /1
.

.1
1

*.:3
'n

..M
A

O
.1

;1
4

-,
--

4-
,4

-q
iu

tt

41
1.

W
O

.1
11

 j 
M
I

14
1 IN

I
I
M

11
1

A
n.

an
w

I.
*

m
M

N
T

r.
M

an
. 5

01

w
u

11
.1

1.
1.

1

"f
f

1.
1

C
O

L
I.

 A
la IS

I
N
t

M
L

:.1
71

31
4;

i1
L

V

w
uu

A
tt

.,1
43

It
 n

o 
*c

/s
s

1
41

40
41

31
 W

10
 1

10
:M

IM
I

t.%
I

3 
K

W
 J

ul
4 

16
11

11
1 

11
04

4
m

.

=
X

:1
11

,
N

I
1S

t N
N

W
( 

**
C

M
ft

.1
54

1
I

41
11

1

aM
L

ve
l1

11
1 

44
11

/1
41

.,1
11

13
J.

11
11

41
14

1 
II

I.
II

la
nw

er
a.

sp
...

...
 t,

1 
ve

na
l

s
1.

...
..1

01
11

1.
1.

11
1 

1"
.4 '

T
1T

1
,1

7,
1

7i
0I

u,

PC

f0
01

,,

1,
1,

11
4.

1f
 1

41
k 

IS
 4

,4
11

1
10

.}
10

11
3.

11
11

11
1

D
i

IV
Y

 I
ti 

it 
31

11
1 

11
13

0
2

2

B
E

N
O

IX
 L

O
N

G
 R

A
N

G
E

 C
H

A
S

S
IS

C
)

IN
) O O



MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

BENDIX AVIATION CORP. Bendix Radio Division

Models T170, T173, C174, 0176, C176B, T190, 2060, 2070, and 7001
use the circuit on this page with a 17" picture tube. Additional
Models 2051, 3051, 6001, 6003. and 6100, use 14" and 16" picture
tubes and are almost identical in circuit to the ones described
on this page. Model 6100 uses a separate radio section which em-
ploys only the speaker in common with the TV section.
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CROSLEY

1.

Models: DU-17CDM, DU-17CHB, DU-17CHM, DU-17CHN, DU -1700B,
DU-17COM, DU-17TOB, DU-17TOL, DU-17TOM

(Chassis 356-1)

The material on the next six pages covers service information on
Chassis 356-1 used in models listed above. The suffix -1 indi-
cates a definite production run, so that suffix -2 or others
after this chassis number would suggest a circuit with but minor
variations. Many other chassis used in models of this same period
are very similar to Chassis 356-1, and therefore this material
may be used as an aid in servicing these additional Crosley sets.
Some of these sets use 16", 17", 20", or 21" picture tubes, may have
similar -function but differently numbered tubes in some of the
circuits, some are combinations and have switching arrangements,
and these various sets may also differ in other respects. In the
main, however, these service notes will be applicable to:

Chassis

Chassis
Chassis
Chassis

Chassis

Chassis

Chassis

Chassis

321-4, Models S11-447MU, S11-459MU,
323-3, 323-4, Models 20-CDC1, 20-CDC2, 20-CDC3,
323-6, models 820-CDC1, S20-CDC2, S20-CDC3,
331, 331-1, 331-2, Models 17-CDC1, 17-CDC2, 17-CDC3,

17-CDC4, 17-COC1, 17-00C2, 17-00C3,

331-4, Models 511-442M1U, S11-444MU, S11-453103, S11-472B1U,
S11-474BU, S17-CDC1, S17-CDC2, S17-CDC3,
S17-CDC4, S17-COC1, S17-00C2,9.7-COC3,

357, Models DU-20CDM, DU-20CHB, DU-20CHM, DU-20C0B,
DU -2000M,

Models DU-21CDM1, DU-21CDN, DU-21CHM1, DU-21C0B1
DU-21COL, DU-21COLB, and DIT-21COM1,

359, Models DU-17PDB, DU-17PDM, DU-17PHB, DU-17PHM,
DU-17PHN, DU -17P101,

363 (used with

To Check I.F. Alignment on Oscilloscope:
a. Apply a negative bias of approximately 3.5 volts to the grids

of the I.F. tubes V101 and V102. This oias can 'eobtained
by the use of a 5000 ohm variable control with suitable leads
attached (see sketch). Connect one side of the control to -6
volts on the lug of terminal board TB9 and connect the other
side to the chassis (ground). Connect the center tap of the
control to the AGC terminal (orange lead) on the terminal
board TB1,1ocated close to L102 on the I.F. strip. By adjust-
ing the control, bias voltage may be varied from zero to -6
volts.

b.

c.

d.

To A. G. C. Terminal (Orange)

To -6 rolls

5000 Oam Control only, Part No. 111260

VARIABLE BIAS CONTROL ASSEMBLY
Connect high side of scope to pin 1 of the AGC Amplifier
V108, and the low side to ground (chassis).

Remove R.F. Amplifier tube VI to eliminate spurious res-
ponses,

Lift the shield on the Oscillator -Mixer tube V2 sufficiently
to clear the socket ground clips. Connect sweep signal gen-
erator "hot" lead to the ungrounded tube shield and genera-
tor ground lead to the tuner chassis. Leads should be as
short and direct as possible.

NOTE:

362 and 371), Model DU-20PDM.

I.F. ALIGNMENT'
e. With the generator sweep set at zero, connect an electronic

voltmeter across the detector load resistor RII7, and adjust
output of generator to obtain a reading of 2 volts d.c. on the
meter.

f. Set generator to sweep from 20 mc. to 30 mc.

g. Set tuner near the low frequency end of the range.

h. 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.

NOMINAL OVERALL I. F. RESPONSE CURVE

1. Observe curve and position of markers (see nominal response
curve). The 21.9 mc. marker should be approximately 70%
down from the peak and the 26.4 Inc. marker approximately
43% down. Slight deviation in shape from the nominal res-
ponse curve is permissible, but if any great deviation 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 or regeneration. at
may sometimes be necessary to connect a 1 megohm isolating
resistor at the end of the scope lead to prevent feedback.)

In normal signal areas, align the I.F.'s with the contrast control completely counter -clockwise and the bias as high as possible (re-
duced only enough to permit a suitable deflection on the scope or meter). Keep the signal sufficiently low to prevent overloading of
the 2nd. detector. 29
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CROSLEY Chassis 356-1, Models DU-17CDM, DU-17CHM, and others, continued.

I.F. ALIGNMENT

Disconnect the generators, scope, and the 5000 ohm variable
bias control from -6 volts, the AGC terminal and ground.
Replace R.F. tube and shield and push Oscillator -Mixer tube
shield into grounding clips.

2. I.F. Alignment Procedure.

a. Apply a negative bias to the I.F. tubes V101 and V102 as in
(a) of "I.F. Alignment Check".

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

c. Remove R.F. Amplifier tube VI to eliminate spurious res-
ponses. Connect signal generator as in (d) of IF. Align-
ment Check".

d. Set tuner near low frequency end of range.

e. Set signal generator to 24 mc. and adjust L105 for maximum

SOUND AL

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

2. Connect scope to picture tube grid (pin 2) through detector probe.
3. Connect two 100,000 ohm resistors (matched to within 1%) in

series across ratio detector load resistor, R143. Connect com-
mon lead of the electronic voltmeter to the junction of the
matched 100,000 ohm resistors, and the d.c. lead of the volt-
meter to chassis (ground).

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

5. Reduce signal input to below limiting in V107 (Sound Detector

(Continued)

meter deflection, limiting meter deflection to 2 volts d.c. by
adjusting input attenuator.

f. Reset signal generator to 22.2 mc. and tune L104 in a similar
manner.

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

h. Reset signal generator to 22.9 roc. and tune L102.
i. Set signal generator to 25.5 mc. and tune L101 for maximum

meter deflection.
J. Repeat steps 5, 6,.7, 8, and 9.

k. Disconnect signal generator, electronic voltmeter and the
5000 ohm variable bias control from -6 volts, the AGC
terminal and ground. Replace R.F. tube and shield. Push
Oscillator -Mixer tube shield into grounding clips.

IGNMENT

Driver) and adjust the Sound Take -off Transformer (T101)
secondary (top of chassis), and the Ratio Detector Transformer
(T102) primary (bottom of chassis) for peak meter reading.

6. Repeat steps 4 and 5.
7. Remove the detector probe and scope from the grid of the pic-

ture tube.
8. Transfer d.c. lead only of the electronic voltmeter to junction

of R144 and C133 (top lug of TB6).
9. Return to high level input for limiting in V107 and adjust the

Ratio Detector Transformer (T102) secondary (top of chassis)
for zero meter reading.

10. Remove the two 100,000 ohm 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 linearity in the center of the picture
occurs with change in Contrast setting. In adjusting the HORIZON-
TAL 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 the 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 condition 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

A.G.C. ADJ

Tune in a station witn a weak signal and adjust the AGC
THRESHOLD LEVEL control on the rear apron of the chassis to a
point where the receiver will just begin to overload with the CON -

eliminate this change in linearity.

If the drive trimmer is misadjusted so that insufficient drive
is applied to the tube, it will draw excessive current which will
seriously shorten the life of the tube. This condition corresponds to
the drive trimmer being adjusted too far in the clockwise direction.

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 tube and this
linearity should be obtained with the adjusting screw of the HORI-
ZONTAL LINEARITY inductance as far out of the coil as possible.
It should be noted that changing the linearity adjustment makes it
necessary to readjust the HORIZONTAL DRIVE trimmer.

USTMENT

TRAST control set at maximum. If the receiver overloads on a
strong signal, turn the CONTRAST control toward minimum to pre-
vent overload.

HORIZONTAL BLOCKING OSCILLATOR ALIGNMENT

1. Tune receiver to a television signal and adjust CONTRAST control
for normal picture below limiting in the video amplifier.

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 TBO TRAP (bottom of T106) for the follow-
ing wave form; keeping raster in sync by adjusting the HORIZON-
TAL HOLD control, HORIZONTAL FREQUENCY and/or HORI-
ZONTAL LOCK adjustment.

Adjust so that IM peak of pulse
is equal or 10% higher than
peak of sine wave.

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 turning the FRE-
QUENCY control in slowly until the raster is just ready to fall
into sync (indicated by a wide 'black vertical or diagonal horizon-
tal blanking bar).

5. Turn the HORIZONTAL HOLD control fully counter -clockwise.
Picture should normally be in sync. Remove the signal by tuning
oil the station, then return 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 pic-
ture falls into sync when the HORIZONTAL HOLD control is set
in the extreme counter -clockwise position. If less than five oars
are present, adjust the LOCK trimmer clockwise. As the Lock -in
trimmer adjustment affects the horizontal frequency, the adjust-
ment 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
Horizontal Hold control. Check the 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 tuning knob on and off the
stations frequency, 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 into synchronism at the clockwise end of the Horizontal
Hold control, and (2) that the pull -in range is between 120° and
220°.
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CROSLEY Chassis 356-1, Models DU-17CDM, DU-17CHM, and others, continued.
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CROSLEY Chassis 356-1, Models DU -17CDM, DU -17CHM, and others, continued.
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CRCS= Chassis 356-1, Models DU-17CDM, DII-17CHM, and others, continued.

ADJUSTMENTS

ANT
SOCKET

COI

cV

e-

5 5

The DEFLECTION YOKE is positionedasfar forwardas possible
on the cathode ray tube and rotated so as to make the top and
bottom of the raster parallel with the top of the chassis.

+150V.

0In
>

re)0

O
uc, a
me
I'

Fz1
zt

LII4
0

-11305D.
ME

I -F SUB -ASSEMBLY

CI L24 L3 7'

VI
6CB6

27
0100 000

12

o C16

C4 -e7
1%/:.

C2 I .8 r R2
82

0V/
7.1500

BROWNL/

st

The FOCUS COIL should be adjusted to be approximately per-
pendicular to the cathode ray tube axis with the front surface of
the focus coil housing approximately 15/32 inch from the rear
surface of the deflection and focus coil mounting bracket.

The ION TRAP is positioned for maximum brightness, with low
to medium settingof the BRIGHTNESS CONTROL and for no neck
shadow at high setting of the BRIGHTNESS CONTROL.

Center the picture by adjusting the three FOCUS COIL mounting
nuts. Readjust the ION TRAP.

Adjust size of picture to fill the screen by means of the HEIGHT,
WIDTH and HORIZONTAL DRIVE controls. When adjusting
HEIGHT CONTROL, it is sometimes necessary to adjust the
VERTICAL LINEARITY CONTROL. Before ad-
justing the HORIZONTAL DRIVE CONTROL, be sure to refer to
HORIZONTAL DRIVE information.

HORIZONTAL HOLD CONTROL is adjusted with a weak picture
to center of pull -in range.
VERTICAL HOLD CONTROL is also adjusted with a weak picture
to center of pull -in range.

Vertical linearity is adjusted by the VERTICAL LINEARITY
CONTROL and the HEIGHT CONTROL. Horizontal size of pic-
ture is adjusted by the. HORIZONTAL LINEARITY and WIDTH
adjustments.

The FOCUS CONTROL is adjusted for best focus of the vertical
and horizontal wedges at the center of the test pattern. If there
is any astigmatism, the focus should be set in favor of the vertical
wedges. If corner focus is poor, check position of DEFLECTION
YOKE and ION TRAP.

In later production sets,
color converter connections

"'\">1 Also C182 was changed to

J101, C0101, and P103 are
deleted and lug 5 of V108

>
is wired directly to L120.

.0082 mfd., 10%, 1000 v.
RE TUNER capacitor.

C8

V2A L6
1/2 12AT7 L5

OR 1/2 12AV7

1-+I3V1

7 5

CS
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.L4 6

P 1c9
L 78-5.5

L2B

4

11

//5000 if

C6" 5600R5
R8/

L _ _
NOTES
I 101000
2 ALL RES STANCE VALUES IN OHMS AND

CAPACITANCE VALUES IN me UNLESS
OTHERWISE NOTED.

R. F. TUNER SCHEMATIC DIAGRAM
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4,81=1
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L7

BROWN

.\\ 000
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EILK.13 TEL
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MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION
DeWald Radio Manufacturing Corp. TO ADJUST PICTURE I.F.IS:

Models

(Presented

100%70ingTO
80%

50%

ET -140R,
ET -170,

ET -141R, DT -162R,
ET -171, ET -172,

below and the next three
23.2 MC 25.2 MC

24.1 MC

22.5 MC 26.35 MC

DT -163R, I. Connect the negative terminal of a 3 volt "A" battery to the

DT -190D. junction of the I megohm and .25 Mfd in the ADC bias line, (point
E on schematic) and positive terminal to a chassis ground. Set
the contrast control to the fully clockwise position. Set finepages) tuning control with flat in horizontal position.
2. Set channel switch to channel 3 or any clear channel.
3. Connect a VoltOhmyst across the second picture detector load
resistor of 4700 ohms. Plus end to go to junction point of peak-

coil L-5 and 4700 ohm resistor and minus end to other side
of load resistor (junction of 4700 ohm, 1K ohm and .1 Mfd con -
denser).

4. Couple the high side of the signal generator to the mixer
tube of tuner by slipping a tight fitting insulated tube shield
over the tube envelope and connecting the generator lead to it.
Connect the ground side of the signal generator to the frame of
the tuning unit.

5. Set A.M. Signal generator to 25.2 Mc and peak detector I.F.
(L-3) and first picture I.F. coil (L -l) for maximum gain on
VoltOhmyst.
6. Set A.M. Signal generator to 23 Mc and peak second I.P. coil

(L-2) and converter I.P. coil on top of tuner for maximum output
on VoltOhmyst.
7. When using an oscilloscope and a wide band oscillator for

NOT, ANT 01 In PLAI ON Tokyo AEC
POINT, NAT DE UP TO TOE OIT AND
-TILL .IVE GOOD PICTURE Detat.b.

calibrating and checking bandwidth of the I.F.'s, connect sweep
generator to the point indicated under step 4. Connect the
oscilloscope high side (in series with a 40Y ohm resistor) to the
junction of the peaking coil L-5 and 4700 ohm resistor, and the
ground terminal to chassis. Align the picture I.F. to produce
a response curve similar to the one shown.

[4 3.85 MC .

NOTE: During picture I.F. alignment the common lead of VoltOhmystTYPICAL OVERALL RESPONSE CURVE is connected to approximately minus 2.5 volts with respect to

OF PICTURE LE'S chassis. Avoid grounding the VoltOhmyst case.

PIN NUMBERS AND VOLTAGES (20,000 OHMS PER VOLT)
TUBE POSITION

I 2 3 4 5 6 7 8

5U4G Rectifier 400

6CB6 1st Pix I.F. 1.0 0.5 125
*Contract

c

Controlfully

-w

6CB6 2nd Pix I.F. 0.8 125
ff .

6C86 3rd Pix I.F. 1.70 120
3, 3,

6AL5
Video Det.
A.G.C. Rect. 3.0 -2.5 -1

. n

6AH6 Video Amp. -2.0 1.8 Cont. Contr. CCW 160 160 1.8

6AU6 Sound Input` 130 330 180 135

Sound Det.# Pin 9 [
6T8

1st Audio 125 115 115 130 120

6V6GT Audio Output* 280 300 125

....J95

130

12AU7 Sync. Sep. & Amp.
D.C. Rest. 20 0 2.0 Cont. Contr. CCW 70 20 20

6SN7GT Hor. Osc. & Disch. -6.2 100 10 250 10 H -Hold fully ccw

6BG6GT Hor. Output 7 -13.5 270

6W4GT Damper 510 360 135

6AL5 Phase Det. 0 0 8.6 -8.2

6J5GT Vert. Osc. 250 -60 V -Hold fully ccw

6V6GT Vert. Output 280 - 7

V -Lin & Height full

clockwise 14

Kinescope
#2
0

#10 Red
325

#11 Yellow
B'tness Cntrl: cw, 35; ccw, 70

#12 Brn
6.3 v, AC

Main B+ Bus 350 v. to 360 v. 35Intermediate B+ Bus 135 v. NOTE: All voltages measured to ground.



PIX INPUT
23 M.C.

TUNER
FILAMENTS

TUNER
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ELECT RO -STATIC
SHIELD -...

VOLUME t
ON -OFF
SWITCH

TO II5V.
GC AC
FION0
50PPLV

BLIC

_

MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION I
FRONT - END TUNER

Four types used.
TO EL_ECTUNER

II TO TURRET TUNER.

270.n. 1200n
L

_J
TUNER
BIAS

_ _ J

SOUND I.F. AMP

GAUL

PEAK_ AT
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GCBG
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005
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2ND. poc. I.F. 3RD. PIXPEAK AT MC.

GC BG
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1500
L2

0

0
0
co

0

3301L

.005 ZY

I MEC,.

330,n_ 25 4- a VOLT
(FOR CRua
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QED

Y 6RD 0
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ET- 140R-141 R.

36 DT- 1628 -163R

500
MFD,

13L
RID 6.3 V. O

0

NOR. PHASE OCT.

GAL5

4
x

.005

fo-NA.M.r-
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RATIO DET.

- GT 8

SOUND
VOLUME ,005
CONTROL-1(

1330

K

01

C 1500

AUDIO OUTPUT

GVG - GT

0

-'\.AAN-
4700

A . F. AMP

lie- GT 8

5

4

390
I WATT

c,so

P I X DET.- A.G.C. RECT.
PEAK AT 25.2 NIX -

05

.035

20
etJI-1<z
0 1 100
0 MFD

54 K
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470K =

VERT.
OUTPUT

G VG- GT 3
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RISC OPE

180KT

Iazoi\A-W"---7ni*o-----\A"He-V
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( ANOPDE Wa IN SOME
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DU MONT TELESETS
RA -111A RA -112A RA -113

Putnam Ardmore Brookville
Guilford Westerly Revere

Mt. Vernon Burlingame
Tarrytown

The double -spread circuit shown on the next two pages and the INPUTUNER
circuit on the page following are exact for chassis used in RA -111A. The
chassis used in RA -112A and RA -113 Telesets is basically the same as the
one described. The main differences are briefly explained below.

The Inputuner used in RA -112A with serial number under 122696, and in
RA -113, under 132211, is electrically the same as used with RA -111A. The
later sets used a different I.F. transformer in the plate circuit of the
mixer. These sets also had another type 2204 transformer. The fourth
video I.F. tube (V208) was changed to 6B05 from 6AU6, and this required
that R231 be 220 ohms instead of 120.

The sound I.F. and audio amplifier sections are practically identical
in all of these models. Since the model known as Tarrytown includes AM
radio and record changer, in this model certain provisions have been added
to the audio output stage for this purpose.

The coupling of cathode of V209A to the grid of V212, is made through
a 20 mmfd. capacitor instead of direct, and a coil is added from grid to
ground. A "local -distant" switch is added to AGC circuit.

The vertical sweep circuit has these differences: R288 is changed from
2.7K to 3.3K, C271 from .003 to .01 mfd., R293 from 1.8 megohms to 390K
ohms, R296 from 5.1K to 4.7Kohms, a 30 mfd. capacitor is added in series
with C248A, the plate circuits of V220B and V221 are returned to terminal
5 of transformer T401.

The horizontal deflection amplifier (V215) uses a 6BG6 in RA -112A and
RA -113. The high voltage circuit has been modified and uses two 1X2 tubes
in cascade. When 6BG6 is used as V215, no cathode bias resistor and con-
denser are used, and R271, 25K ohms, is used instead of 3.9K.

The low voltage power supply of RA -112A and RA -113, is similar to that
used in RA -111A, with the following main differences: a separate filament
transformer is used for 6W4 (V217), a 100K resistor is connected from one
side of the AC line and ground, R280 is now 1200 ohms, and R281 is 1650.

TROUBLESHOOTING HINTS
Symptom: Interaction between Con-

trast and Brightness controls; when
contrast is turned up the brightness
increases.

Probable Fault: L202 in plate of
V210 is open.

Remedy: Replace L202.

Symptom: Setting of contrast con-
trol is critical.

Probable Fault: L203, in the grid
circuit of the video amplifier (V210),
is open.

Remedy. Replace L203.

Symptom: Fine tuning or fine and
coarse tuning knobs cannot be turned
or are difficult to turn at one point
in each rotation. In some cases the
Teleset does not tune as the vernier
knob is rotated.

Probable Fault: The tuner dial as-
sembly vernier gear is split.

Remedy: Replace the assembly shaft
and vernier gear. 39
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E MODELS - 686L
687L

me, 696L

CHASSIS - 120142-B
TABLE I - I -F ALIGNMENT

STEP
SIGNAL GENERATOR INPUT MEASURING

INSTRUMENT ADJUST PROCEDURECONNECTION FREQUENCY

i Marker generator
through .001 Mfd. to
Pin 1 (Grid) of Vl.
Low side to chassis.

Marker - 23.8
MC.

Connect V.T.V.M. to
junction of L-1 and
R-46. Low side to
chassis.

T-4 Peak for maximum response.

2 " Marker - 21.25
MC.

" T-3
(bottom)

Adjust trap for minimum
response.

3 " Marker - 22.8
MC.

" T-3.

(top)

Peak for maximum response.
Repeat step 2

4 " Marker - 27.25
MC.

" T-2
(bottom)

Adjust trap for minimum
response.

5 " Marker - 25.25 "
T-2
(top)

Peak
Repeat

fosteprmaximum response.
4

6 Connect sweep gener-
ator through .001 uf.
to Pin 1 of Vl. Low
side to chassis.
(Marker gen. lightly
coupled in parallel.)

Marker - 25.75,
22.25. 21.25.

Scope connected in
place of V.T.V.M.
through 10k iso-
lating resistor.

T-2
(top)

1-3
(top)

7-4

Adjust for overall response
as shown in Curve 8.
Adjust T-2 (top)to position
25.75 Mc. marker accurately.
Adjust T-3 (top) to position
22.25 Mc. marker.
Adjust 1-4 to level top of
response.

7 Sweep gen. coupled
to converter (V-22)
input, using 3 turn
loop slipped over
tube. Marker gen.
in parallel.

Marker - 25.75,
22.25.

Scope connected
through detector net-
work' to Pin 5 (plate)
of V-1. Low side to
chassis. 'Low im-
pedance (zoo-)

T-1 A
and

T-1 B

Adjust for response shown
in figure 1, Curve A.

8 ' " Scope connected as
in step 6.

T-2
1-3
T-4

Same as step 6.

TABLE II - SOUND ALIGNMENT

43

1 Marker gen. through
.01 mfd. to Pin 2.
of V-4. Low side
to chassis.

Marker -4.5 MC.
(400 cycle AM)

Connect VTVM through
10k resistor to
junction of C-17,
R-19, R-21. Low
side to chassis.

1-5
(top)

Peak for maximum response.
Adjust generator input to
produce one volt at grid
of V6.

2 Marker -4.5 MC.
(400 cycle
mod.)

" 7-6
(Top
and

bottom)

3 Connect sweep gen-
erator in parallel
with marker gen.
1Marker gen.
ightly coupled)

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

Replace v.t.v.m.
with scope con-
netted through 10K
resistor to junc-
tion of R-26 and
C-20. Low side
to chassis.

1-7
(second-
ary)

#7080
Top

18

Bottom
#708017

Position 4.5 MC. marker at
center of S -curve by ad -
justing.secondary at bottom
of chassis. See Fig. 1,
Curve C.

4 " 1-7
(Primary)

Peak primary for maximum
amplitude and linearity.
Repeat step 3. See Fig. 1,

Curve C.

10 % 10% MAX. 10% 10%MAX.Continued
on the next
three pages.

4.51IC

CURVE C

_l___ _L ___L
-,---

2I.75Y.C.MC

CURVE

25.75
s

1._ 25.75 22.25
MC. MC* 21.25MC

A CURVE II

FIGURE I - I.F. RESPONSE CURVES
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EMERSON
SCHEMATIC DIAGRAM

CHASSIS 120142-B

Model Numbers

686L, 687L, 696L

Circuit Modification

Sets coded Triangle C,
have R-79 changed from
82K to 68K, R-76 is re-
placed by a jumper wire
Which is connected to
8+230 v. point instead
of chassis.

Sets coded Triangle D,
have this change which
is recommended for
fringe areas:
Remove R-15 (22K), re-
place with jumper wire.
Remove R-16, 100K. Re-
move pigtail of R-2
from lug of terminal
board and reconnect to
empty lug on strip. Add
jumper from R-2 new po-
sitiOn to empty lug near
audio output transformer.
Add 1 meg. resistor from
this lug to Pin 7 of V-4.
Connect .25 mfd. from
this lug to chassis. Re-
move pigtail of C-10, 25
mmfd. from Pin 1 to Pin
7 of V-4. Add 1 meg. I
w. resistor from Pin 1
to Pin 7 of V-4. Break
ground' connection from
Pin 5 of V-8, and con-
nect this pin to junction
R-5, R-11, & C-4. To this
junction also connect 10
meg. * w. resistor leading
to Pin 6 of V-6.

Sets coded Triangle G,
have the fuse wired in
a different manner and
a * ampere fuse is used.

T. V. T Ulan
PT. NO. 4706511

T-12
lom -Tv

UT:.

'GP.  s'V-21 SAGS
"1:1: IUE

62616

V-22 6J6 05C. 
Cooly

44

1500
MME

1ST VIDEO
F AMP.

V -I SAWA

IOU

250 010(0
F AMP

wOT
O

T-2
v-2 621149

-2'7.2501=V.

470
VA

-

1500
MMP

 1500.
1500

IT -3

4/0

"Mr ISO V.

520 01020
1.171151P

V-3 6C66

2725V.

220

IWO

5.11
MA

2'

-3V. ADC.
CONNECTED HERE

YON VOLTAGE *LADINO@

19

34

SYNC OUTPUT
1/2 X-
IS A U

4.500.

0.35
272

CHASSIS -MOO. NO. 120142-8
RESISTORS INDICATED IS OHMS. K 1000 OHMS.
CAPACITORS 1101640(0 IN 1AOCROF1103 111E1

ISE SPECIFIED.

T 12

TaigT
0[D\ LOW VOLTAG

1000
V 0-57

mccw.e*
A. S!

\f""
C

RED 7

2GBV 5

2"
ION

X"
ON/TEL

DW-I
ON -OFF SWITCH
ION VOL CONT.I

2210 V.

40

C 35

0-70
10.7 1002

CIAO CIS

3

.04/

I EEEELOCH

+ 40

C- IT

St"-
61-==...

4. 40 + 40
-T

1250

117.311

7 0

414. .01

12

225 
5 11

H 35

OT

-III V
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C 5

2504

42 CI

470 12

A t
 1900 +230v -

MOO
NNE

GC LIMO

22

 35

0.56

C't7
C_L!.

V.20
6 AX 50T

C}9

 50

,2300.

+250v

fa(ji. ill VOLTS
AC LINE
IGO CPS)

0
L

05
C.0

NTEGRT1NG NETWORK

50 0.91 4.92
0/ T V\P 0

1500 VI O.  150

N -40

NC SOP
V -I2

GAMS

22M6

 230v

2 60
.502

7

C 70 C TI C 72/

22 H L

56

UMW

C.50'

0

66

0. 59
2200

.047
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N.41 2.42

C.3I
110 NSF

1002

302

R 43

VERT OSC
V-13 6SN7GT

.0047

0142 -224

11-
72

 16
100K

SYNC A.
1/2 V-11
MAU? A.5

R:61
4500

2 IV.

3

.03

C 41

82 NSF
C- St  .

2200
201412 CONTROL TUNE

V- IS 1/2 6S1170T

2

83V

3302

A. T2
02011

-18 TO -24r
I MI6

2.42
VERT
MOLD

02

152

17-63
6805

VENT
SIZE
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MOO

G

fiV".
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05

C5

5- C.54244

3,00

C S6
.02 -

HOPIS
201.D

2.75

520

19.77
502

0.74
202

X - 3

NOTE -4P BEFORE TAKING WAVE SHAPES, SEE NEXT PAGE FOP ^NDiTIONS AS TO HOW THEY WERE TAKEN

VIDEO 4160/06 SYNC ROUBLES (LACK OF CONTRAST, TEAR, ovEmt.050, NO 200120111AL OR VERTICAL HOLD, POOR 2C2.0. SITTER, ETC

reillVO VIV140
- 4 -

211.
..

1,),PIRS4,,, ,;-- -UT °
c Ps

IIIIM.11112" pi
- v .,..

0 TO P 30v

. ' r
''' - .'

*VIM
P to P N V

, qfrrir.
0 to P 1052 P To P 1-/vP to P Soy 111=3.1P to 0 520

7875
CPS

' 3".1.K,
t

P 7. P 524

i \ ...,
IV ..4

P TO 0150r

,A . 1
""-- '-im-

7e75
CPS

'' A r'
'V cr.,-

112=1:111

- TM
1=11

11

il
T._i!.

P T. P
I7 V

li

OM=IMEME

0 0 0 5 0 0
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OKLA.
DOT

L  1
EGO
UN

4100

SOUND
F AMP.

v -S RAU{

T- 5
1600

5000
MMF

047
C-33 MOP

i.e

-i9/1500_,
4- 150,

IMF

vIDE 0
AMPLIFIER

v-10 6C66
V

 1,0 V.

CONTRAST

vERT OUTPUT
V-14 6W6GT

1047

C 143 R

OU
FO

I
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B OUNQ
I.F IIMITER
V-6 6AU6

1

DOT

330 01 14.1^

L-3 19-
660
uN

DISCIITINATOM
V-7 GALS

T- 7
400

tr

270

11-20
1000

0

 150 1 1 1501/ -

49 R 53

+2300 2307

 230V
SR
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+ 1100

VERT"'
L. UM

7

GREEN

AUDIO
AMPLIFIER
V-8 &AVG

11010
OUTPUT

V-11 WNW

V. I . V

00

DOS

.0I C
C43

199
001 1101111

C111VOLUME

CONTROL

BOTTOM VIEW

BLACK
0 SOCKET

-1 GREEN

ATV

DEFLECTION TONE 651619LT

L - 5
VERT.

Afinrrdri
1.11" I 6,

210MAIN,

C-46

0.99

 I0 V 220

10011
IoR 03C TUNE FR1E0

IS 1/2 65217GT 7-10

0.92
9200

9-90
3300

GREEN
DOT

TEL LOW
DOT N01111

1151

10

-CIAO
00017. OUTPUT
V-16 68050T

330
bm, -175
G-34 R. 94

920
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SA

0

01

+ 2300

R-117
111100

7013

T-11

3000221i
C45

114

YELLOW
DOT

t L-11

6 1413011.
SIZE

.033

VERTICAL TROUBLES (NO VERTICAL HOLO, NO VERTICAL SIZE POOR VERTICAL
HOLD, VERTICAL JITTER. POOR VERTICAL LINEAR TV, ETC)

1401712

L -6

00911.

V-17
61T40T

300

.01

C IGT

0-30
2200

 150 V

PICTURE TUGS
V-23 17BP4A

(..In 9405 VOLTAGE
RECTIFIER

V -IS

1836T

2 7

32

 2

T.
11010000

I 9- 2

P-2

SP -1

FILTER TROUBLES (LOW 9 AND 0-, A G IN PICTURE.
NO SYNC., NON- LuEAR SWEEPS, ETC

WAVESHAPE OF RECTIFIED AC
(RIPPLE)

GO
C PS. I\\,

P to P II V

NOTE THE RIPPLE VOLTAGE AT
OTHER POWITS IN THE
FILTER NETWORK IS LESS
THAN 0.2 VOLTS.

HCAUZONTAL TROUBLES (POOR NOLO, TIM, NO HORIZONTAL HOLD, NO 14110
VOLTAGE, POOR HORIZONTAL LINEARITY)

30
CPS

IPTIP ITI...

11Wra
--'r"
P TO P ,5 V

fl 1 Iswim ),--'trj /'

=Eros P TO P BO V

1

P To P

-
460 1

7975 /1 L.../1...a

P To P 35 0

-1AI Vr-
P To P soo v LIZZEMM

-1I;

=KM
".'----1

P TO P 200V -

 TOR THS MEASUREMENT READJUST VERTICAL HOLD TO STOP PICTURE ROLL.

P TO P PEAK TO PEAK

o 45
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EMERSON RADIO AND PHONOGRAPH CORPORATION

(Continued)RESISTANCE READINGS FOR CHASSIS 120142-B
TUBE P I N NUMBERSSYMBOL

PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 PIN 10 PIN II PIN 12
V-1 1 MEG 0 0 .1 '14.2 K '14.2 K 58
V-2 .2 225 0 .1 '14.5 K '14.5 K 0
V-3 .2 225 0 .1 '17 K 15 K 0
V-4 29 K 4.8 K 0 .1 1.6 0 100 K
V-5 900 K 0 .1 0 '14.5 K '14.2 K 230
V-6 50 K 0 0 .1 14.5 K 9.8 K 0
V-7 0 100 K .1 0 200 K 0 100 K
V-8 10.6 MEd 0 0 .1 0 0 242 K

N.C. .1 '17.5 K '17.5 K 540 K '14 K 0 475__Y_L-9
V-10 1 MEG 6.5 .1 0 '22 K '14 K 6.5
V-11 75 K 14.3 K 0 0 0 711 K 2 MEG 900 .1
V-12 2.3 MEG 0 .1 0 48 K 17 K 0
V-13 . 1.3 MEG 2.3 MEG 2200 74 K '156 K 2200 0 .1
V-14 N.C. .1 '15 K '15 K 2.2 MEG 820 0 1330
V-15 1.5 MEG 170 K 440 K 500 K '370 K 0 0 _j_
V-16 N.C.0 N.C. '22 K .5 MEG .5 MEG .1 96
V-17 N.C. N.C. '280 K N.C. '15 K N.C. '290 K '290 K
V-18 FILAMENT RESISTANCE INFINITY PLATE CAP = '280 K
V-19 N.C. .1 26 N.C. 2_6___ L.C. 0-'15 K
V-20 N.C. .1 26 N.C. 26 N.C. 0 '15 K
V-23 0 0

800 K 240 K .1

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

CONDITIONS FOR TAKING VOLTAGE AND RESISTANCE READINGS.
The resistance measurements listed below are for chassis 120142-B with no triangle codes.
Due to component variations, voltage and resistance readings may vary slightly from those

given here. Slight variations may also be noticed if chassis is not coded as mentioned above.

1. Antenna disconnected and antenna terminals shorted.
2. Line voltage 117 volts.
3. 3 -volt bias battery in A.G.C. circuit. Positive terminal to ground; negative terminal

to junction of C-4, R-5 and R-11 (Voltage readings only)
4. All controls in position for normal picture.
5. All measurements .taken with a vacuum tube voltmeter and ohmeter.
6. All readings listed in tables were taken between points shown and chassis.
7. Resistance readings are given in ohms unless otherwise noted.
8. N.C. denotes no connection.

WAVE SHAPE ANALYSIS CHART FOR CHASSIS 120142-B

4uuf to 30uut
4 FT. OF SHIELDED CABLE
AT 35auf PERJut

600V.
I

1.5 MEG.+ 5% 100K
±5%

FT. = 140uuf.
-0

VERT. INPUT

-...TO 'SCOPE

GROUND
0

To accurately observe the following wave shapes, the relatively high input capacity of anoscilloscope must be reduced so as not to change the operating characteristics of the televisionset. Failure to do this will result in wrong wave shape readings.
The use of a special low capacity probe (circuit of this appears above) , wi I Ireduce this input capacity to a minimum.
Connect antenna and tune receiver to channel where best reception has been obtained in thepast.
Low end of the probe is connected to CHASSIS and the contrast control is set at MAXIMUMCONTRAST.
The 30 and 7875 C.P.S. oscilloscope sweep settings are used so as to permit the serviceman

to observe two cycles of the wave shape.

46 Note: A wave shape seen in your oscilloscope may be upside down from same wave shape
shown here. This will depend on the number of stages of amplification.
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Vnerson readokx,
(Chassis 120158-B used in Models
700D and 701D, and Chassis 120148-B
used in Model 699B are similar to
Chassis 120153-B described below
and on the next three pages.)

ALIGNMENT POINTS (TOP VIEW)

FRONT OF CHASSIS

PT NO 708017 SECONDARY ON BOTTOM
PT NO. 708018 SECONDARY ON TOP I

D4SCRI M I NAT OR
T-7

1-2
@ TOP BOTTOM

25.25 MC. 27. 25 MC -

T -3
@ TOP BOTTOM

22.8 MC. 21.25 MC.

0
4.5MC.

TOP & BOTTOM

T-6

0
T5 45 MC.

O
4.5 MC.

OSC
CONVERTER

6J6

MODELS - 700B
701B

CHASSIS - 120153-B

RF AMP

®6607.4
6667

Tonal
80.111 NOV.........

6W6
GT

VERT
OUTPUT

Ist

6AU6

VERT OSC 5
DISCHARGE

TUBE

6STN1G
6CB6

2Nd
F

163
GT
H.V.
RECT.

HORIZ HORIZ. HORIZ CONT
DAMPER OUTPUT 01 OSC

6W4 GT 61306 GT 6SN7. GT

V-23
17 HP4

(TELEVISION TUBE /

DEFLECTION
!YOKE I

6096

AUDIO
OUTPUT
6V6 GT

VIDEO DE T
AGC D T

3 rd
IF

AJOIO AMP
AGC CLAMP
8 F.441
COMIENSAT,L

DISC

6Av6

6 AL5

SOUND
LIMITER

GNUS
SOUND

IF
GALS 6AU6

12 u7

SEPC

6C136 TERMINAL

SYN 411D VAMP\S"IDEO'"
ISARUTI61 SYNC. AMP

CENTERING wB NOR. SYNC
!UNIT I , AMP.

ION TRAP

6A X5
GT
L V

RECT0
L .V CID

GA X5
GT

RECT

POWER
TRANSFORMER

ANTENNA
CONNECTION

TURRET SWITCH SETTING SELECTS

COILS FOR CHANNEL DESIRED _ _2
/

_ _ _ ____T - 7 7 7 7 -ri/ 2 V-21 6607 OR 68K7/ 1

/ I

THESE TUBES ARE/ NOT 1147IICH AAAAAA LEI

/
6B07

OR L-4
2/ 681(7

1/2 V-21

I

I l!..tftI
7

AGC L,
,..., I GREEN

+225v.0

+125 v.0

6.3 V. 0

SLUE

WN /RED
(

SLACK

L

L -I 2.2

5

R-1

47K

NOTES.
- -1. L , L-6, L -7 MID L -6

ARE MOUNTED OW INDIVIDUAL
CHANNEL STRIPS ON TURRET.

F

AMP
220x

0.5

IK C113
R-6 0-7 6-.4-,

.

L-6
I

100
ID ,,0

Ci,
1;73.

0.513_4_

FCINSE

1

TUNING

IOK

OSC.

1/2V-2 2
1 6J6

_12000

2- SWITCH POINTS ARE NUMBERED
IN THE ORDER OF THEIR RE SpEcTIVE

LOCATION FROM THE REAR ENO
OF THE TUNER.

MIXER
1/2V-22

6J6 ID

R-8
4700

R-9
2206

TEST POINT

A2 -A13

R -ii

C

P-3 X -2L-'

X-3

3- ALL RESISTANCE VALUES ARE
IN OHMS AND CAPACITANCE VALUES
ARE IN MMF UNLESS OTHERWISE
INOICATED,

L

11-14:1

10K

SCHEMATIC DIAGRAM OF TURRET TYPE TUNER #470681 USED ON CHASSIS 120153-B

<1=
---1

WHITE

WN/
GREEN'

OUTPUT

47
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T V TUNER
T M0. 104111

TINS
T

TINES(
- :

.1)
ARE NOT

CIWNISAILIE
MITER 

0159TO

I

V- Eft,
C 01
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col

2
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IKl
FILTER TROU9LES LOW 9+ AND 6-, A C IS I
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T -It
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I 0-11A
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I
lit !EAU',
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1400
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RESISTORS INDICATED IN OHMS.  1000 OHMS.
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ISE SPECIFIED.

NOT BEFORE TAKING WAVE SHAPES, SEE 'NEXT

FOR THIS MEASUREMENT READJUST
VERTICAL HOLD TO STOP PICTURE ROLL.

I HORIZ. GAIN ON SCOPE FULLY OPEN.
P TO P PEAK TO PEAK

48
SCHEMATIC
OF CHASSIS

120153-B

 THIS VOLTAGE IS 110011110 91
AND CMPENOS ON THE PROPER
DAMPING ACTION OF THE GIR

11.110
330

OMEN
DOT

YELLOW
DOT NOME

PHASE

+ 0300

PAGE FOR CONDITIONS UNDER WHICH THEY WERE TAKEN.

Noma OUTPUT
V-16 590541

HORIZONTAL TROUBLES ( POOR HOLD, TEAR, NO HORIZONTAL HOLD, NO HIGH
VOLTAGE, POOR HORIZONTAL LINEARITY I

111100

7 8 7 5

C PS
M
P TO P 280V

71.
P TO P 96 V.

--irsit
P To P. 125V.

...../,,,,----1

P TO P 300V
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0 0
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SOUTTO
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....
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 \
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0
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RESISTANCE READINGS FOR CHASSIS 120153-B

srmsoL

TUBE PIN NUMBERS
PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 rim 8 PIN 9 PIN 10 PIN 11 PIN 12

V-1 1.1 MEG 0 0 .05 '11 K '11 K 75

V-2 .1 225 0 .05 '11 K '11 K 0

V-3 .3 225 0 .05 '13 K '11 K 0

V-4 4.7 K 4.7 K 0 .05 1.3 0 900 K

V-5 900 K 0 .05 0 '11 K '11 K 230

V-6 50 K 0 0 .05 '11 K ' 8 K 0

Y-7 0 100 K .05 0 200 K 0 100 K

V-8 10 MEG 0 0 .05 1.8 MEG 3.3 MEG 250 K

V-9 N.C. .05 '13.5 K '13.5 K 500 K '11 K 0 470

V-10 1 MEG 6.5 .05 0 '20 K '11 K 6.5

V-11 10 K 2.2 MEG 0 0 0 55 K 15 K 0 .05

V-12 4 K 2,8 MEG 0 .05 .05 12 MEG 2.e MEG 0 0

V-13 1.3 MEG 1.8 MEG 2600 165 170 K 2600 0 .05

V-14 N.C. .05 '12 K "12 K 2.4 MEG 2000 0 2500

V-15 1.5 MEG 30 K 450 K 500 K '220 K 0 0 .05

V-16 N.C. 0 N.C. '20 K 470 K 470 K .05 105

V-17 N.C. N.C. '160 K N.C. '11 K N.C. '160 K '160 K

V-18 FILAMENT RESISTANCE INFINITE - PLATE CAP = 160 K

V-19 N.C. .05 30 N.C. 30 N.C. 0 '11.5 K

V-20 N.C. .05 30 N.C. 30 N.C. 0 K

V-23 0 0 350 K
_'11,5

650 K 250 K .05

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

CONDITIONS FOR TAKING VOLTAGE AND RESISTANCE READINGS

The resistance measurements listed below are for chassis 120153-B with no triangle codes.
Due to component variations, voltage and resistance readings may vary slightly from those

given here. Slight variations may also be noticed if chassis is not coded as mentioned above.

1. Antenna disconnected and antenna terminals shorted.
2. Line voltage 117 volts.
3. 3 volt bias battery connected to both I.F. and R.F. A.G.C. circuits, positive terminal

to chassis, negative terminal to junction of R-16, C-32. Add a jumper wire from this
junction to junction of R-11, C-2, R-2 so that bias battery is also applied to 1.F. A.G.C.
See Schematic note. BIAS BATTERY USED FOR VOLTAGE READINGS ONLY.

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

WAVE SHAPE ANALYSIS CHART FOR CHASSIS 120153-B

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

signal tracing. The peak to peak voltage given may vary slightly depending on signal strength
and component variations.

To accurately observe the following wave shapes, the relatively high input capacity of an
oscilloscope must be reduced so as not to change the operating characteristics of the television
set. Failure to do this will result in wrong wave shape readings. This is accomplished by using
an Emerson low capacity probe as outlined previously in the service note for Models 686L, 687L
and 696L using chassis 120142-B.

Connect antenna and tune receiver to channel where best reception has been obtained in
the past.

Low end of the probe isconnected to CHASSIS and the contrast control is set at MAXIMUM
CONTRAST.

The 30 and 7875 C.P.S. oscilloscope sweep settings are used so as to permit the service-
man to observe two cycles of the wave shape.

Note: A wave shape seen in your oscilloscope may be upside down from same wave shape
shown here. This will depend on the number of stages of amplification in the oscil-
loscopes0 used.
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FADA RADIO & ELECTRIC CO., Inc.
Models S7C20-S7C30-520C10-S20T20

The service material on the models listed above is presented below
on this page and on the next five pages. You will find that this
material is applicable to a large degree to Models 51055, S1055X,
S6C55, S6T65, S7T65, and S1060, and may be used to guide you in
servicing these additional television sets.

ALIGNMENT
PRECAUTION

Disconnect the antenna. Set picture control for minimum.
Adjust channel tuning to a non -assigned channel 2-3-4 on
the low band, 7-8-9 on the high band depending upon the
location to prevent television signals from interfering with
alignment.

For all IF Alignment, insert a 47K ohm resistor in series with
the VTVM probe; also, a 47K ohm resistor should be inserted
between the take -off .point and the oscilloscope lead for
decoupling.

SOUND RATIO DETECTOR AND IF ALIGNMENT

1. Connect probe of the VTVM to the diode plate of the
ratio detector tube V20B (6T8, pin 2). Common to ground.
See Figure 7.

2. Connect high side of the signal generator to the grid of
the ratio detector driver. V21 (6AU6, pin 1). Common to
ground. See Figure 7.
3. Tune the signal generator to exactly 4.5mc and attenuate
the generator so it does not exceed 8 volts on the VTVM.

4. Peak L16 bottom core (FIG. 7) for maximum.

5. Peak L17 top core (FIG. 8) for maximum.

6. Adjust attenuator of signal generator to give exactly eight
volts on the VTVM.

7. Move probe of VTVM to junction of R35, C28 and C29.
(FIG. 7).

8. Adjust L17 top core (FIG. 8) for exactly 4 volts on the
VTVM.

9. Move signal generator to video output tube V8 (6AG7,
pin 4) (FIG. 7) and repeat steps number 1 and 3.

10. Peak L12 bottom (FIG. 7) and L13 top (FIG. 8) for
maximum.

11. Repeat with care steps 1-3-4-5-6-7-8.

ALTERNATIVE PROCEDURE FOR STEPS 6-7-8:

1. Connect common lead of VTVM to junction of R33 and
R34. (FIG 7).

2. Connect probe of VTVM to junction of R35, C28, and C29.
(FIG. 7).

3. Adjust L17 top (FIG. B) for zero reading on the VTVM.

PICTURE IF TRANSFORMER

Rough Alignment
1. Remove the shield cover from the converter tube V2 (6J6)
(FIG. 8). Compress the sides of the shield slightly between
fingers to form an oval, slip cover back over converter tube
V2 (6J6) carefully making certain that the shield does not
touch chassis ground. Connect the output of the signal gen-
erator to the floating shield. Ground generator to rear apron
of RF unit.

2. Connect the probe of the VTVM to the Junction of L11
and Rib (FIG. 7). Common to ground.
3. Set the signal generator to 23.4mc. Output of signal
generator to be kept low as possible.
4. Peak first video IF coil (located on RF Tuner), and the
third video IF coil L6 (FIG. 8) for maximum.
5. Reset signal generator to 25.7Mc.
6. Peak second video IF coil L3 and the fourth video IF coil
L9 (FIG. 8) for maximum.

PICTURE IF FLAT -TOPPING

1. Remove signal generator and VTVM.
2. Connect the sweep generator to the ungrounded converter
shield (FIG. 8).
3. Connect the oscilloscope probe to the junction of L11 and
R16.

4. Place signal generator lead near converter tube V2 (6J6)
shield. Ground all equipment to rear apron of the RF unit.
5. For best results the video IF should be aligned on a
non -assigned channel, 2-3-4 on the low end, and 7-8-9 on
the high end, depending upon location. If signal pips are
noticed on the curve, adjust the channel tuning control until
the pips are eliminated. The shape of the IF curve should
not change when the tuning control is adjusted.
6. Set the signal generator to zero output and connect the
VTVM probe to the A.G.C. buss. See FIG. 7. Vary the output
of the sweep generator until the VTVM reads minus 1.5 volts.
7. Set the signal generator to 26.lmc. and advance the
output until a marker pip is visible on the video IF curve,
on the oscilloscope. Adjust L3 and L9 so that the marker pip
is at the 50% point. See FIG. 6. IF CURVES AND MARKERS.
8. Set the signal generator to 23.8mc. and flat -top video curve
by adjusting the first video IF coil (located on RF Tuner)
and the third video IF coil L6 (FIG. 8). Marker should be
near end of curve. See FIG. 6. IF CURVES AND MARKERS.
9. Repeat steps 7 and 13 until an acceptable curve is
achieved.
10. Set the signal generator to 21.6mc., this marker pip
should appear at the bottom of the curve as shown in FIG. 6
IF CURVES AND MARKERS. The exact position of the 23.8mc.
marker is governed by where the 21.6mc. marker falls.
Should the 21.6mc. marker be more than 5% up on the
curve intercarrier buzz will result, and if the marker is too
low weak audio will result. The 21.6mc. marker should be
kept as low as possible and yet give enough audio signal.

23.8 MC 231 MC

21.2 MC
1116 % DOWN

MAX. 20%

21.6 MC
85 %DOWN

FIG. 6.

01P

26.1 MC
SO %

51
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FADA RADIO Television Models S7C20, S7C30, S20C10, and S20T20, continued.
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FADA RADIO Television Models S7C20, S7C30, S20C10, and S20T20, continued.
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FADA RADIO & ELECTRIC CO., Inc.
ALL VOLTAGES MEASURED WITH VACUUM
TUBE VOLTMETER WITH NO SIGNAL INPUT,
THE CONTRAST CONTROL AT ITS MAXIMUM
COUNTER- CLOCKWISE POSITION, AND A
NORMAL RASTER. VOLTAGES SHOULD BE
WITHIN ± 20 %, WITH 117 V A.C. SUPPLY

DIRECTION OF ARROWS AT CONTROLS
INDICATE CLOCKWISE ROTATION

K  1000 11

ALL CONDENSERS IN M MF UNLESS
OTHERWISE SPECIFIED.

CONNECT TO ANTENNA TERMINAL
FOR OPERATION ON INDOOR ANTENNA.
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The schematic diagram on these two pages is exact for
Fada Television Models S7C20 and S7C30. The circuit
for Models S20010 and S20T20 is almost identical, but
a 20CP4 picture tube is used. In S20T20 terminals 1
and 3 of L23 -L24 are reversed, and terminals 4 and 6
of Ll8-L19 are reversed.
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FADA RADIO Television Models S7C20, S7C30, S20C10, and S20T20,cont.

TUBE CHANGES
Large RED letters stamped on rear apron of chassis indicate one of, or a combination of, the follow-
ing changes:

The letter "C" indicates a 6CB6 is being used in place of a 6AU6 in the 3rd IF.

TO TM

0411ZT

V 20 A
AUDIO AMP

7 B 6

zp,2:86
*ME
837 005.r

C27
C29
Olr

14-5R°13°:OLV:IO
COOT..

0039 or
C29

V 20B
RATIO DE T.

6AL5

I -5 MC LIL 7 S

4.76
R 31

4. 1403

The letter "A" indicates that a 7B6 and a 6AI.5 have been substituted for the
6T8-V20 A & B -Audio Amplifier and Ratio Detector.

56

Li

SD

6BC5 6AG5
ORD i.r.

V6

6AL5
VIDEO OCT.

V7A

The letter "B" indicates that a 6AG5 or a 6BC5 has
been substituted for 6AU6-V6-3rd I.F. stage.

The letter "D" indicates that a 6AT6 and a 6AL5 have been substituted for the 6T8-V20 A & B
-Audio Amplifier and Ratio Detector.

MODEL 42.64 TUNER

Ce

S- -A

V

i400010006-B
tgiL2gli,yowo

S4 S3 52

2-
1 L

t C26

L4

L6

GIG

RA

R5

POINTOKER

CI7

110

RS C25 0C21

05

TC4

/ LT

NOTES -
I. SECTIONS Si TO S ARE PARTS OF A TWO

POSITION SLIDE SWITCH AS PICTURED.
Y. SWITCH SHOWN IN POSITION FOR +BAND RECEPTION.3 REVERSED CONTACT
UM SNORT CONTACT
LO LONG CONTACT
®MOUNTING LUG

11.09

I'V27
littATEPI

La_ G? 0
T--0

L9

-0

PIK. LE

SPARE

0+

GNW

6.3 V.

A G.C.



MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

Gmn
0.1ifte-Z =Ate.

15TV1-43-8957A
CORONADO TELEVISION RECEIVER MODELS 15TV1-43-9015A

15TV1-43-9016A

The material on pages 57 to 60 is exact for models listed above. The
additional models listed below, are similar to these in their television
circuits and incorporate an additional AM tuner.

15TV1-43-8958A
CORONADO TELEVISION RECEIVER MODELS 15TV1-43-9020A

15TV1-43.9021A

PRE -ALIGNMENT PRECAUTIONS
1. If sweep generator does not have a balanced output, connect a 150 3. Connect signal generator thru a 1000 mmf capacitor.
ohm resistor in series with the ground lead and 150 ohms minus the in. 4. Set Picture control to maximum.
ternal resistance of the generator in series with the hot lead. 5. When aligning the I.F. Amplifier be sure the tuner is tuned to a
2. Connect a 1000 mmf capacitor across scope terminal and a 10K ohm high band channel (any channel).
resistor in series with hot scope lead.

VIDEO IF ALIGNMENT
Step
No.

Signal
Generator

Freq. (mc.)

Sweep
Generator
Freq. (mc.)

Signal
Input
Point

Output
Point

Adjust Remarks Response

1 26.5 Converter
Grid

VTVM at pin
7 of tube 8

(12AT7)

L-11

L-13

Adjust generator
for output of Maximum

approx. 1 volt Reading

2 24.1 Converter
Grid

VTVM at pin
7 of tube 8

(12AT7)

L-12
L-14

Adjust generator
for output of
approx. 1 volt

Maximum
Reading

3 25.4 Converter
Grid

VTVM at pin
7 of tube 8

(12AT7)
T-1

Adjust generator
for output of
approx. 1 volt

Maximum
Reading

4 25.5 Converter
GA

VTVM at pin
7 of tube 8

(12AT7)

SENSITIVITY
Generator output should be

less than 100 microvolts
(If not repeat alignment)

1 volt VTVM
Reading

(above,noise )

5
26.75

23.75
25.0

Converter
Grid

Scope at pin
7 of tube 8

(12AT7)

SELECTIVITY
001

Ti for proper Markers should be as 1
4 00

I. ratio as in #6 shown in response , ,.

below column (If not repeat
alignment).

6

Connect scope and sweep generator as in step 5. Connect VTVM as in step 4. Adjust marker gener-
ator until marker reaches peak. Record VTVM reading (V1), keeping generator output constant,
adjust marker generator until marker reaches shoulder. Record VTVM reading (V2). The ratio of
the response V1/V2 should be between 1.4 to 1.6.

7
Channels 2-4

6-7-10-12
Antenna
Terminals

Scope at pin
7 of tube 8

(12AT7)

Check channels
for band width

(2.8 mc to 3.2 mc)

Me

-.1..

.1._ am.

Picture I.F. frequency 26.75 mc - Sound I.F. frequency 22.25 mc.

57
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Gamble-Skogmo Models 15TV1-43-8957A, 15TV1-43-9015A, 15TV1-43-9016A

TUNER WIRE TERMINALS
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PRODUCTION DEVIATIONS-Due to procurement difficulties the chassis components may deviate
slightly from that shown in the schematic diagram. Parallel and series combinations of components
and value differences may be noticed. When replacement is necessary, replace with the value shown
in the schematic diagram.
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MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION
Gamble-Skogmo, Coronado Models 15TV1-43-8957A, etc., continued.

TROUBLE -SHOOTING

Trouble Probable Location Trouble Probable Location

No Raster 1. Phono TV switch defective or in No Horiz. Sync 1. Defective tubes 15, 16.

No Sound 2.

"DOWN" position.
Defective 5U4 tube (20).

Picture otherwise
normal

2. Defective resistors R-82-83-84-85-86-87,
and capacitors C-98-99-100-101-102-

3. Defective power transformer (T-7). 105-125-139.
4. Defective filter choke (L-25 or L-28). 3. Defective Horizontal transformer 1-6.
5. Defective filter condenser (C-61 or C-94).
6. Defective fuse.

No Vertical 1. Defective tube 14.

Sweep
2.

3.

Defective transformers T-9, 1.4, T -5A.
Defective capacitors C-92, 95, 116 and

No Raster 1. High voltage lead disconnected. resistors R-75, 78.
Sound Normal 2. Ion trap magnet incorrectly positioned.

3. Yoke plug not in place or loose.
4. Insufficient or no high voltage.

Picture cannot
1.

2.

Defective ion trap magnet.
Defective focus magnet.

5. Defective resistors R-46-47-48-100
or capacitor C-67.

be Centered 3.

4.

Defective picture tube.
Focus magnet not centered on

6. Defective picture tube. picture tube neck.

1. Defective antenna or lead-in. Picture cannot 1. Focus magnet not properly located orNo Picture

No Sound
2.

3.

Defective tuner tubes (tor 2).
Defective tuner. be Focused

2.

centered on the picture tube neck.
Ion trap magnet not properly adjusted

Raster Normal 4. Defective tubes 3 to 7. or defective.
5. Improper voltages or resistances at 3. Defective picture tube.

sockets of tubes 3 thru 7. 4. Improper high voltage.
6. Improper alignment.
7. Open coils L16, L19, L30 or resistor R37.

No High 1. Defective tubes 16, 17, 18, 19.
1. Defective tubes 11, 12, 13 and 21 or Volta e 2. Defective transformer 1-6, yoke T -5B.No Sound associated circuits. g

3. Defective capacitors C-108, 112, 113,Picture Normal 2. Improper voltages or resistances a+
sockets of tubes 11, 12, 13 and 21.

or resistors R-90 through R-98 and
R-112-118-119-120.

3. Speaker leads broken or not in place.
4. Defective speaker.
5.

6.

Defective transformer T2 or 18.
Improper alignment of transformer T2,
18.

Bunching or
folding at side

1.

2.

Improper adjustment of horizontal drive
control C-109.

Defective tubes, 17, 18.
of Picture 3. Defective C-115 or H. Linearity coil.

No Picture 1. Defective tubes 7, 8, 10.

Raster Normal
2. Improper voltages or resistances at

sockets of tubes 7, 8, 10. Audio in Picture
1. Improper alignment and ratio of video

carrier to sound response.
Sound Normal 3. Defective capacitors C-64 and coils

L-20-21.
2. Microphonic tubes 3, 4, 5 or 6.

4. Defective AGC.

Snow or poor 1. Insufficient signal input.
No Sync

1. Defective tubes 8, 9, 10.
Signal 2. Defective antenna or lead-in.

2. Defective capacitors C-103, 121 and
resistors R-45, 114. 3. Improper alignment of Cl and C2.

3. Defective AGC.
4. Defective capacitors C59, C62 or coil

L21.
No Vertical Sync 1. Defective capacitors C-71, C-90, C-95. 5. Weak tubes 1, 3, 4, 5, 6 or 8.
Picture otherwise 2. Defective tube 9.

normal 3. Defective resistors R-73, R-77, R88.

A.G.C.
A defective AGC system may not affect the sound

but over -load the video amplifier circuit and the result
will be a loss of both horizontal and vertical sync and
very weak video. This condition can easily be noticed
and checked by measuring the AGC voltage and the
voltage at pin 7 of tube 8. Under normal operating
conditions these two voltages will be approximately the

60

same. A defective AGC system will cause a large in-
crease in voltage at pin 7 of tube 8 and a decrease in
AGC voltage.

To determine the cause for trouble check the 6AU6
tube, capacitors C-70 and C-59 and resistors R-44, R-50
and R-51. To check the AGC winding of the horizontal
deflection transformer, place a scope on pin 5 of the
AGC tube and a horizontal pulse similar to wave shape
should be obtained.



MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

GENERAL 1 ELECTRIC
The chassis in models 17T4, 17T5, 17T6, 17C112 and 17C114

are very similar to the chassis used in models 17T1, 17T2. 17T3,
17C103, 17T104, 17T105, 17T108, and 17T109.

VIDEO 1-F

1. Connect a bias battery from junction of C261, R263 and
the Picture control to B-. Connect positive of battery to B-.
Adjust contrast control to give a -2.7 volts bias at the grid pin
1 of V4 measured with a VTVM. Disconnect VTVM leads during
alignment. Adjust sweep generator output for 34 volt as shown
in Fig. 21.

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

MODELS 17T1, 17T2, 17T3, 17C103, 17C104,
17C105, 17C107, 17C108, 17C109

Models 16T5, 160117 are similar.

ALIGNMENT
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 td give
proper sideband response. See Fig. 21-E.

8. After adjustment of the two adjacent sound traps, readjust
as in step 7 to obtain the proper curve and marker as illustrated.

VIDEO I -F ALIGNMENT CHART

Step
Marker

Generator
Frequency

Sweep
Generator
Frequency

Signal Input
Points

Between

Connect
Oscilloscope

Between
Adjust

See
Note
No.

2 44.50 MC

3 45.75 MC

4 42.50 MC,
45.75 MC

5 44.2 MC

6 47.25 MC

7 41.29 MC,
42.50 MC,
45.00 MC,
45.75 MC,
47.25 MC

40 to
50 MC

Detune L227 and L253 by turning
cores out of coil. 3

Point B (Fig. 29)
V6 grid (pin I) thru .01 mf. cap.
and B - on head -end shield.
Short L252.

Point C (Fig. 29)
V5 grid (pin 1) thru .01 mf. cap.
and B - on head -end shield.
Short L251. Remove short on
L252.

Point D (Fig. 29)
V4 grid (pin 1) thru .01 mf. cap.
and B - on head -end shield.
Short L226. Remove short on
L251.

Point D (Fig. 29)
Junction L215 and L216 on sec-
ond r -f switch wafer thru .01 mf.
cap. and B - on head -end shield.
Remove short on L226.

Models 17C1131 17C115,
17C120 are similar in
circuit to these models,
but their tuner is like
the "head end unit" of
Model 20C150 of the next
section.

Fig. 21. Video I -F Curves
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MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION
General Electric Models 17T1, 17T2, 17T3, 17C103, 17C104, 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.

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 output. 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 the 4.5 mc marker as shown in
Figure 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 posi-
tive 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 by the Picture 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.

Step

8

9

10

11

Marker
Generator
Frequency

4.5 MC

SECONDARY
TOP

2=-4

AUDIO ALIGNMENT CHART

V2

25L6GT

MADM
IFTRANS VI 5

SNTGT

CZTIG
G5716)0

SHIELD

V9
12SNTGT

(TOPI

Fig. 22. Tube and Trimmer Location

25806

Sweep
Generator
Frequency

Signal Input
Points

Between

Connect
Oscilloscope
Between

Adjust
See

Note
No.

Point F (Fig. 29) Point G Primary and secondary of T401. 1, 3, 4Pin 1 of V17 through Junction of R404 and See Figure 23-A.

4.5 MC.
.01 mfd. cap. and B -. C404 8s sec. of T401

through 10K and B -.
±500 KC -

Secondary of T402. See Figure 23-B. 1, 3, 5keep signal
below limiting

level of Point I (Fig. 29)
receiver. Point H Junction of R408, C411

Primary of T402. See Figure 23-B.Pin 1 of V18 through
.01 mfd. cap. and B-.

and R411 through 10K
and B -. 1, 3, 6

Secondary of T402. See Figure 23-B. 1, 3, 5
12 Recheck a ignment of step 11 on operating station as in note 2.

A

62 "4--- 4.5 MC MARKER

Fig. 23. Audio 1.F Curve



MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

General Electric Models 17T1, 17T2, 17T3, 17C103, 17C104, etc., continued.

R -F

R -F Alignment Notes

1. Disconnect the transmission line to the antenna terminals
at the head -end. Couple the input of the sweep generator to
the head -end terminals through balanced output adapter G -E
ST -8A and a 430 -ohm pad, or equivalent. Couple the adapter
to the 430 -ohm pad with a piece of 300 -ohm transmission line.
Terminate the 300 -ohm line in a pad, as shown in Figure 20A.

If a balanced output is not available for the sweep generator
a matching network as shown in Figure 20B may be used. A
balanced output is recommended since a matching network as
shown in Figure 20B may introduce frequency shift and cause
a misleading tilt to the response curve.

Ro shown in Figure 20B is the terminating resistor. If this
resistor is not already incorporated in the output of the sweep
generator, it should be added to the matching network as shown.

1. It is necessary to connect a bias battery from the junction
of the Picture control, C261, and R263 to B-. Connect plus of
bias battery to B-. Adjust the Picture control to give a -2.7
volts bias measured from pin 1 of V2 to the head -end chassis B-.

3. Shunt L226 with a 680 ohm, watt resistor during r -f
alignment to prevent the oscillator from influencing the response
curve. In order to reduce the effect of hum on the response curve,
connect a 100 -ohm resistor in series with the head -end B+ and
connect an electrolytic capacitor of approximately 400 mf, 350
volt from head -end B+ to head -end B-.

ALIGNMENT
4. On all channels the picture carrier marker should not be

less than 75% of the peak of the r -f response curve. The sound
carrier marker should not be less than 50% of the peak of the
response curve. However, the two minimum values should not
occur simultaneously. On the high channels the picture carrier
marker should ride up nearer to the top of the curve provided
the sound carrier marker does not go below 50%. On the low
channels the picture carrier marker should ride as high up on the
curve as possible and still keep the sound carrier marker above
50%.

5. Coils for Channels No. 12 through No. 7 are fixed induct-
ances. Check the alignment on these channels as in steps 16
through 21 for proper response curve. Readjust L210 and L217
on Channel No. 13 and C207 and C220 on Channel No. 7 if
necessary.

6. Coils for Channels No. 5 and No. 4 are fixed inductances.
Check the alignment on these channels for proper curve. Readjust
coils L208 and L215 to give proper curve on Channels No. 6,
No. 5 and No. 4.

7. The coil for Channel No. 2 is a fixed inductance. Check the
alignment on this channel for proper curve. Readjust L205 and
L212 to give proper curve on Channels No. 3 and No. 2.

8. The trimmers C207 and..C220 may be used to compensate
for differences in tube capacities which affect tracking when it is
necessary to change the tubes VI or V2. The variations in tube
capacities normally have little effect on the over-all performance
of the head -end.

R -F ALIGNMENT CHART

Step
No.

Marker
Generator
Frequency

Sweep
Generator
Frequency

Signal
Input
Point

Connect
Oscilloscope

Channel
Switch

Adjust See
Note

13 211.25 MC, No. 13 with No. 13 Screw of L210, screw of L217, for 1, 2, 3, 4
215.75 MC 15 MC sweep Fig. 24-A.

14 175.25 MC, No. 7 with No. 7 Trimmer C207 and C220 for re- 1, 2, 3, 4
179.75 MC 15 MC sweep sponse curve, Fig. 24-A. 8

15 211.25 MC, No. 13 with No. 13 Readjust screw of L210 and screw
215.75 MC 15 MC sweep of L217 for curve, Fig. 24-A. 1, 2, 3, 4

16 205.25 MC, No. 12 with No. 12
:09.75 MC 15 MC sweep

17 199.25 MC, No. 11 with No. 11
203.75 MC 15 MC sweep

18 193.25 MC, No. 10 with No. 10
197.75 MC
187.25 MC,
191.75 MC
181.25 MC,
185.75 MC

15 MC sweep
No. 9 with
15 MC sweep
No. 8 with
15 MC sweep

Antenna
terminals

at head -end
(see Note 1.)

Point J
Fig. 29

Junction of
L226, C217

and R218 thru
10K resistor

No adjustment. 5
19

20

No. 9

No. 8

21 175.25 MC, No. 7 with and B - at No. 7
179.75 MC 15 MC sweep head -end

22 83.25 MC, No. 6 with chassis. No. 6 Screw of L208 to place 83.25 MC 1, 2, 3, 4
87.75 MC 15 MC sweep marker and screw of L215 to place

87.75 MC marker as shown in
Fig. 24-B.

23 77.25 MC, No. 5 with No. 5
81.75 MC 15 MC sweep

No adjustments. 6

24 67.25 MC, No. 4 with No. 4
71.75 MC 15 MC sweep

25 61.25 MC, No. 3 with No. 3 Screw of L205 to place 61.25 MC 1, 2, 3, 4

65.75 MC 15 MC sweep marker and screw of L212 to place
65.75 MC marker, as shown in
Fig. 24-B.

26 55.25 MC, No. 2 with No. 2 No adjustment. 7

59.75 MC 15 MC sweep

LOWER LITRES FOR=WD SOUND

Fig. 24. R -F Alignment Curves
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MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

GENERAL %j ELECTRIC
Models 20C150 and 200151, continued
CAUTION -- Remove the two 5U4G rectifier tubes be-
fore removing the chassis from the cabinet. These
tubes will not clear the wing bolt of the picture
tube mounting board.
The chassis has been jigged in place in factory

installation for proper control shaft alignment
and control knob clearance through the knob escut-
cheon mark its position upon the mounting board
before removing the board for chassis servicing so
the chassis may be readily relocated upon rein-
stallation.

L106, I -F CHANNEL TRAP -- This trap reduces
or eliminates F -M or A -M interfering signals at
i-f frequencies (41-47 mc) that are picked up by
the antenna system. This type of interference may
cause moving ripples or diagonal streaks in the
picture. Interferences eliminated by this trap
are not affected by the receiver tuning.

To adjust the trap, turn core of L106 to give a
minimum interference pattern.

0 000

00

ao

68

AUTOMATIC GAIN CONTROL ADJUSTMENT -- The
Automatic Gain Control (AGC) is the screwdriver
adjustment of potentiometer R425 which is located
on the rear apron of receiver chassis. The chceen
position for setting of this control will depend
upon receiving conditions at the location of the
receiver installation relative to the strength of
the signal received. The normal use of the AGC
control will be in some range toward or at its
maximum clockwise setting.

In fringe areas and areas of moderate signal
strength the control should be set to maximum
clockwise position. This setting will provide
best noise rejection, an advantage in reception of
the weaker stations. However, reception from a
station of the strongest signal should also be
checked to determine picture quality with the
Picture control advanced fully clockwise. Loss of_
sync may occur in some receivers as evidenced by
an irregular displacement of elements of the pic-
ture (picture distorts) at this setting of the
Picture control. This condition indicates re-
ceiver circuit overload and the AGC control should
then be back -off progressively from its maximum
clockwise position until the picture returns to
normal.
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MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

the hallicrafters Co.
MODELS 17804C, 17812, 17813, 17815-H, 17819, 17824, 17825,

17838, 17848, 17849 & 17850 CHASSIS - LsooD
RUNS I thru 3

Models 14808, 14808A, 20823, 20823B, are similar to the sets described
on the next four pages, but use other size picture tubes.
Models 17811-H, 17816, 17817, 17860-H, 17861-H, are combinations which
use a very similar television circuit with a switching arrangement for
the AM tuner and changer.

I -F AMPLIFIER ALIGNMENT FOR CHASSIS USING 1D1055 TUNERS

1. Connect a VTVM between test terminal OA and the chassis.

2. Connect the high side of a signal generator to the shield of the OSC./MIXER tube (6J6). This connection will
capacitively couple the generator output to the tube. Make sure that the shield is ungrounded by raising it above
the grounded clips that hold it in place. Connect the ground return of the generator to any chassis point near the
base of the tube.

3. Set the CHANNEL SELECTOR to any vacant channel.

4. Set the signal generator output (unmodulated) for a two volt, dc reading on the VTVM and adjust the three i-f
transformers, L-113, and L-9, according to the I -F AMPLIFIER ALIGNMENT CHART shown below. Readjust the
signal generator output as required to maintain the two volt potential at the VTVM.

I -F AMPLIFIER ALIGNMENT CHART

Signal Generator
Frequency VTVM

(No Modulation) Adjustment Location Indication

25.6 mc T-102 (top) Fig. 22 Maximum
23.1 mc T-103 (top) Fig. 22 Maximum
24.5 mc T-104 (top) Fig. 22 Maximum
21.75 mc T-103 (bottom) Fig. 25 Minimum
24.5 mc *L-113 Fig. 22 Maximum
24.5 mc **L-9 Fig. 22 Maximum

*NOTE: Hold the CHANNEL SELECTOR between two channels when making this adjustment.

**NOTE: Return the CHANNEL SELECTOR to the normal position on any vacant channel and shunt the 4700 ohm grid
resistor (R-101) of V-101 with a 1000 ohm resistor, when making this adjustment. Remove resistor after
adjustment is completed.

5. After adjusting the 21.75 mc sound trap (bottom slug of T-103), recheck the setting of the top slug of T-103.

6. Tune the signal generator from 211mc through 26.25 mc and observe the change in indication on the VTVM. If the
generator output is set to the level where a 1.5 volt meter reading is obtained at the peak i-f amplifier response,
the reading should not drop below one volt between the two peaks normally obtained with this i-f amplifier. If the
band-pass response 'Is unsatisfactory, repeat the procedure or try slight modifications of the recommended
settings to obtain the desired results. Avoid resonating the coils with the iron core at the bottom end of the coil
form (adjustment screw near limit of its travel). Final adjustments can be made much more easily if a sweep type
signal generator and oscilloscope are used.

7. Check the two carrier i-f responses, 21.75 me and 26.25 mc. The 21.75 mc response will be approximately 20 db
below the peak response (approx. 0.15 volt) and the 26.2F mc response will fall approximately 6 db below the peak,
(approx. 0.75 volt). Refer to Fig. 14.

To determine the i-f amplifier sensitivity, connect a signal generator to the OSC./MIXER tube as directed in step 2 of
the I -F AMPLIFIER ALIGNMENT procedure. Set the generator frequency to either i-f peak. If a generator output of
800 to 1500 microvolts produces a one volt de reading on a VTVM connected between terminal and ground, 69the i-f amplifier sensitivity is normal.
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MODELS 17804C, 17812, 17813, 17815-H, 17819, 17824, 17825,
17838, 17848, 17849 & 17850
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MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION
The Hallicrafters Co. Models 17804C, 17812, 17813, 17815-H, etc. continued.

PRODUCTION CHANGES
Various electrical and mechanical changes on the chassis are signified by the appearance of any of the following stamps
on the rear apron:

LI High voltage adjusted by screwdriver -set potentiometer. Horizontal linearity and width coils have screwdriver
adjustment. Color adapter socket mounted but not wired.

LIX High voltage adjusted by switch on rear apron of chassis. Horizontal linearity and width coils are adjusted by
means of a separate sliding rod attached to each powdered iron core.

L2 Same as LI except that R-191 replaces R-139. Also, C-166 has been added, and C-140 has been deleted. (Refer
to Fig. 27, Schematic Diagram.)

L2X Includes circuit changes of L2, and does not have color adapter socket.

L3 Tuner 1D1055 and L-113 used in place of Dynamic tuner and T-101. (Refer to Fig. 27, Schematic Diagram.)

HORIZONTAL OSCILLATOR ADJUSTMENT
If the HORIZONTAL HOLD control on the front panel fails to restore synchronization, the HORIZONTAL RANGE and
HORIZONTAL LOCK adjustments should be reset. Procedure for these adjustments is as follows:

1. Turn the HOLD control to the full clockwise position. Adjust the HORIZONTAL RANGE adjustment until a vertical
bar appears in the pattern.

2. Turn the HOLD control to the full counterclockwise position. Momentarily switch off the station. Three or four
horizontal bars should then appear on the screen. If too many or too few bars appear, the number may be de-
creased by turning the HORIZONTAL LOCK adjustment in the clockwise direction, or increased by turning the
HORIZONTAL LOCK adjustment in the counterclockwise direction.

3. Repeat step 1.

4. Check the action of the front controls on all active channels. Repeat the first three steps if necessary, to maintain
stable synchronization.

If the above procedure fails to restore stable synchronization, make proper horizontal oscillator waveform adjustments
with the aid of an oscilloscope.- - - - - -

SCHEMATIC DIAGRAM OF TV TUNERS
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MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

the hallicrafters Co.
MODEL 17905 TELEVISION RECEIVER

Models 17810C, 17810M, 17810MG, 20872, use circuits which arc similar
to the Model 17905 covered by the material on pages 73 to 76. You
will find this material of aid in servicing these additional receivers.

HORIZONTAL OSCILLATOR ALIGNMENT

If the HORIZONTAL HOLD control on the front panel fails to restore synchronization the HORIZON-
TAL RANGE adjustment should be reset as follows:

1. Position the HOLD control, located on the front of the receiver, in the center of the range over
which it may be rotated.

2. Adjust the HORIZONTAL RANGE ADJUSTMENT on the rear apron of the chassis (See Fig. 1).
until proper synchronization is obtained.

3. Test the synchronization on all other active channels. The picture should remain in synchroniza-
tion when switching from one active channel to another without any adjustment of the HORIZON-
TAL HOLD control.

4. Repeat steps 1 and 2 if necessary.

If the above procedure fails to restore stable synchronization, a waveform adjustment may be made
with the aid of an oscilloscope.

5. Connect a V.T.V.M. to test point ® (See Fig. 6) and adjust the HORIZONTAL DRIVE capacitor
(See Fig. 1) for a -22.5 to a -25 volt reading.

6. Connect the oscilloscope as shown in Fig. 4. Adjust the TERTIARY WAVE FORE slug (located
under chassis) until the sine wave is equal in amplitude to the peak of the sawtooth (See Fig. 5),
while maintaining the picture in synchronization with the HORIZONTAL RANGE adjustment.

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 inadequate and the broad peak can cause double triggering of the oscillator,
when the HORIZONTAL HOLD control approaches the extreme clockwise position.

7. Remove the oscilloscope and repeat step 5.

8. Repeat steps 1, 2, and 3 if necessary to provide positive synchronization on all active channels.
T106

HORIZONTAL r - - - TERTIARY WAVEFORM
RANGE ADJ ADJ. (UNDERSIDE

A :

OF CHASSIS)

HORIZONTAL
DRIVE ADJ.

CIW RM4
11000 100,000

R163
+B

FIG. 4. ALIGNMENT CONNECTIONS
USING AN OSCILLOSCOPE

INCORRECT

CORRECT

FIG. 5. WAVEFORMS FOR TERTIARY
WINDING ADJUSTMENT 73



MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

The Hallicrafters Co.

Model 17905
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MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

the hallicrafters co.
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CHASSIS 183 - MODELS: 636, 637, 880, 881, 882, 883,
884, 885, 886, 88 7,

CHASSIS 184 - MODELS 953, 954, 955.
CHASSIS 185 - MODELS 893, 894, 895, 896, 897.

CHASSIS 186 - MODELS 963, 964, 965.

The material presented applies to chassis listed above. The

circuit diagram is exact for Chassis 183 and 185. Chassis 184
and 186 incorporate a 3 -tube AM -FM radio tuner integrally mounted
at the left front portion of the chassis. A switch network per-
mits selection of TV, AM, FM, or phono operation. In Chassis
186, a separate audio power amplifier sub -chassis is used.

Chassis 180, used in Models 637, 638, and 639, with 14" picture
tubes, uses almost the same circuit as Chassis 183.

Chassis 187, used in Models 24B707 and 24M708, uses 24" picture
tubes, but its circuit is very similar to Chassis 183 described
on these pages and this material may be used as an aid in servicing
these additional Hoffman television sets.

6V/ 4GT
V705

59

68G6G
V703

5-90

5U4G
V801

1390

6SN7GT
V702

wig

EU

EN

MCI

560ACI

360ACi

LEM

ii)
CM

MCI

EN
16.3A51

MCI

°FM

Zipo o
ro .3*

IBM MD

85

0.2

UEEM

02

50

(57I
6SN7GT

V502-701 X3851

10

[6.3A0

4 6 3AC

o

o

#00,

68L7GT
V601A-8

163ACI

6CB6 6CB6 6086 6086 6AL5
V201 V202 V203 V204 V205

KEY.

VI
V2V2
V3

OTHER
TUBES

ALL

VOLTAGE AT PINS WHEN OPERATING
IN FM POSITION.

VOLTAGE AT PIN S WHEN OPERATING
IN AM POSITION.

1390L-()

VOLTAGE AT PIN 8 WHEN OPERATING
IN TV POSITION.

A - MEASURED RELATIVE TO OTHER HEATER PIN
B - PIN USED AS A TIE POINT ONLY.

- MEASURED WITH A VACUUM TUBE VOLTMETER.

Composite Bottom View Tube Layout
111:111 113

1

260

115

27

1

701

240

-08°

I

EMI
CIO

6K6GT
V105

6 3AC

6 3ACj

6S07
V104

CCI

o
uoo

13M13

trivrOoo
14%62°'

6AL5
V103

CMI

mu ED mu

4110
OEEEI

6AU6
V501

1:14
E121 o0 eat Baa

6CB6
V301

112

106

260
260

6.5AC
6 3AC

0
-0.25

6 3AC
6 3AC

plpt4
19.1,

I

6AU6
V401

6AU6
V102

MEI
MZEI

4E110euO

ANN
Wimp

BEI EEG

6AU6
V101

174
0

ArolGtot000

V3
6AV6

o
-6.2

VI
68E6

1.4
0.3

O

6.3A01

6 5AC
6 3AC

O 250
O 250

0

71L.6fo

V2

117

93

6BA6 0.90

All voltages are DC values obtained with a 20,000 ohm/volt meter unless otherwise noted. Opera-
ting conditions are rated line voltage, signal level that developed -3 volts AGC bias, normal setting of
all controls. Variations are to be expected due to variations in operating conditions and component
nominal values. 77
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HOFFIvIAN Alignment (Continued)

Signal
Generator o

.005 mf
) To Grid

Figure 7. Signal Generator Isolation

Voltmeter
0-
0

10K

To Output
To Ground

Figure 8. Voltmeter Isolation

Figure 9. Ratio Detector "S" Curve with
AM Modulated Marker

PICTURE I.F. ALIGNMENT

Tune the coils by setting the coil frequency on the
CW generator and adjusting the coil for a maximum meter
reading. Remember to attenuate the generator signal
level so that the DC output voltage of the video detector
remains at 1 volt as the coils are tuned. The order of
tuning is from the last L F. stage toward the TV tuner.
Before tuning the grid coil of the 1st I. F. stage, tem-
porarily detune the TV tuner converter plate coil.
This coil is L17 on the continuous tuner. On the turret
tuner it is L4, the coil in the rear left-hand corner of
the tuner as viewed from the shaft end. After the con-
verter plate coil has been tuned, repeat the trap and
L F. alignment procedure until no additional change in
tuning is noted.

When this condition is obtained, turn on the sweep
generator and tune it to about 25 mc center frequency
with a 10 mc sweep. Replace the meter with the oscil-
loscope, using the 10K isolating resistor at the end of
the vertical input lead. Check the shape of the response
curve. See Figure 10. Tune the marker generator to
26.1 mc and note its position on the skirt of the curve.
It should be at approximately the 50% point. If this is
not the case, tune the converter plate coil so that this
condition is obtained. If the top of the response curve
has a tilt, tune L201 until the top is horizontal. Move

78

1

4-

26.1 21.6

10% Limit3.9 min*-4-4 on Tilt4.1 max.
1

1

1

1

50%

6 db Down

26.

Frequencywmc

1

271.6

p10% Limit on
Dip

23.0 25.0

10% Limit on
on Rounded
Corners at fre-
quencies indicated

Figure 10. Picture I.F. Response Curve

the marker to the 50% point on the opposite skirt. Note
the frequency calibration of the marker generator dial
and subtract this value from 26.1 mc. The difference
should lie between 3.9 mc and 4.1 mc, the bandpass
limits taken at the 6 db points. If the bandpass does
not lie within these limits, touch up the other L F. coils
until the correct curve is obtained. Any appreciable
touch-up requirement should be taken as an indication
that the L F. section is not operating normally and should
be checketl for defects.

Figure 11. Detector Network

WARNING
The strap holding the picture tube in this receiver
will shrink on removal. Do not attempt to restretch
it over the tube rim. To reinstall, follow these steps

Immediately hook one end of
the strap to chassis and re -
stretch to required length.

Stretch as shown to approxi-
mate total length required.

C.) Maintain tension on the strap,
bring it over the tube, and
hook the free end while hold-
ing top.
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HOFFMAN TV ALIGNMENT PROCEDURE (Continued)

Step
No.

Signal
Generator

Frequency
MC

Connect
Signal

To
Output

Indicator Adjust Instructions
Special Connections

and Settings

SOUND I.F. AND RATIO DETECTOR

1 21.6
CW

Pin 1
of

V101

Meter across
pin 7 of V103

and ground

T101
Pri.,Sec.

T102
Pri.

Tune for max.
reading on
meter.

Load secondary of T101 with 10K
resistor. Signal level should be
low enough to obtain approximately
6.5 to 7 volts on meter. Use iso-
lation networks shown in figures 7
and 8 throughout steps 1 through 14.

2 21.6
CW

" Meter across
junction of R108
and R109 and

switch side of R106

T102
Sec.

Tune for zero
meter reading;
use same signal
level as in step 1

Repeat tuning of T102 primary and
secondary until adjustments do not
change. Remove 10K load after corn -
pleting step 2.

PICTURE I.F. AND SOUND TRAPS

3 21.6
CW

Screw of C10
on Tuner

Voltmeter to
pin 1 of V301

L204 Tune for min.
reading on
meter.

Apply -3V bias to AGC bus.Remove
horizontal oscillator tube V702.

4 21.6
CW

L207 ' Detune L204 with fingers while
tuning L207.

5 20.1
CW

L209 '

6 27.6
CW

L203

7 23.0
CW

L208 Tune for max.
reading on
meter.

Set contrast control for maximum
contrast. Adjust signal level through -
out I.F. alignment so that a 1 volt dc
output is maintained at the video
detector.

8 25.0
CW

" " L206

9 22.25
CW

L205 " Adjust signal level throughout I.F.
alignment so that the video detect-
or is maintained at 1 volt.

10 25.8
CW

L202 '

11 22.6
CW

" " L201 I f Detune converter plate coil.

12 24.25
CW

Con-
verter
plate
coil

" Converter plate coil located on
tuner.

13 Repeat steps 3 through 12 until adjustments do not change.

14 Approx. 25
with 10 mc

Sweep.
Marker

required.

Converter
Tube Grid
(See text
for correc-
tion.)

High gain
scope to
pin 1 of

V301

Converter
plate coil
and L201

first.Other
coils if

necessary

Set 26.1 mc
mark at 50%
point with con-
verter plate
coil. Eliminate
tilt with L201.

Use markers to determine bandpass
at 50% points. Bandpass should be
between 4.1 mc and 3.9 mc. Adjust
other I.F. coils to obtain proper curve
only when absolutely necessary.

15 4.5
CW

Pin 1
of

V301

Meter
connected
through
detector
network

to junction
of L302
and L303

L301 Tune for min-
imum reading
on meter.

Detector and isolating networks
shown in figures 7 and 11.

79
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2 201

HOFFMAN
TUNER

VIDEO AGC

F L. B

o o

C 20i
.005 .61(___44

113 V

60

INTERLOCK

C 801
.01

V Id V102 V103 V104
6AU6 6AU6 6AL5 6S07GT

10 SOUND I.F. 2nd SOUND 1.F. RATIO DETECTOR AUDIO AMPLIFIER
SOO. R ii2

TV PHONO I MEG--

 C - 101
.005

R102
I IL

7 101 a

CO2
.005

100

1500 AAIw

.

!Tio4;::

L

III 1

21.6 MC Aj

R117
47

IDS

1622
I 330MK

R104
IK

C106
O 05

R103
100

.6+140

R106
DK

Vs"..

9
R105 30C MMF
270

5-
T ice

,1

icafTsc,
LA

21.6 MC-
C OS
1500 MMF

8108
106

F

C0047005 0047

R 107
220 6

C III 500 6

C O5
.005

Rill
10

EG

C 116
47MMF

3

210

R 201
IX

22.6111 120i
MC le

R 202
4.3 K

tad
1st PICTURE I F

0202
.005

R
100 K

402
83303

R 205

C 205
220
MMF

202

-C 206

8203
66 I r2173 ---'

-11;165F R 206
5.6 6

-.n04; L ; I

R 204
26004 I ."E -,-I

:4'I .Tc2ovi50 1,_-1 1 10
276 IMF
MC

6
2nd. PICTURE 1 F

R 20
120

RN8

C 209
20.004

C 210
220
MME 22.25 MC

C2i1
LA F

_L 

4.204 130

"VU
314 PICTURE I.F.

213
005

Fida)4 8405
3.311

V1301
5U4G

LK.RECTIFIER

COLOR CODE

WI4 _ _ _ _ _WHITE
BL BLUE
GEN _GREEN
TEL YELLOW
OR _ORANGE
RED RED
BR -BROWN
OLK -BLACK
GY _OKAY

R 801
60

+ 350
TO

11[0 0J3010

C 803f C 804

3 3 3

01
0703 0702vso 0105 0104 v 05 0205 v204 0/03 020 0101

Owl 2 B 2 7 8 8 4 4 4 4 4

V NE
CONVERTER

(REAR).

80

+ POD +195 +MO
5(2 OK 46L

RFC
001

OR

3 3

VolIMx v Kit 0103

NOTES
* THESE NUMBERS REFER TO THE 1x2 PIN NUMBERING
t S 101 AND S3OI ARE GANGED

v 502 AND V701 OCCUPY SAME ENVELOPE
- - - - ASSEMBLY

SHIELD (DASHED LINE AROUND V -NUMBER INDICATES
EXTERNAL TUBE SHIELD)

BUS VOLTAGES ARE FOR 115 V LINE, AVERAGE SIGNAL( 3V. AGL) AND
NORMAL CONTROL SETTINGS.

**CHASSIS MS ONLY. MELT CONNECTIONS USED IN CHASSIS 183
DENOTES PLASTIC AS DISTINGUISHED FROM SAME COLOR IN COTTON

R 212

R 210
68

R 211
50 -

.002,45

C402
.005

C 215
20 .005

250 MC

NNE

C 216

ix

t,
206

100
Mh

6686
418 PICTURE I F

220MMF V501
6AU6

Is? SYNC. SEPARATOR

+KO 

R 501
io MEG

V 7011
i6SN7GT
osc CONTROL

8 701 R 707

3.36 4.7N

.p 4t 706
OOK

C 702 C 71
330 MMF 7p4 .d

686

^C 704
005

Schematic Diagram For Chassis 183 and 185

V 502
{65 N7GT

2nd SYNC SEPARATOR
1195

C502
047

R505 R 508
6 8 K

R 708
22 8

8507
6.86

V 702
6SN7GT

HORIZONTAL OSCILL ATOR

702
ISO 6

Lja_lat zgrollmF

C706 _C707
I

C 710
0047

711 R 712
86 470 K
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PHONO
INPUT

8 215
IK

R 216
5.60;

iTC218

__J MF

L20

230 MC

22200

2 501

F5739 R SIO R 511
22K 132K B2K

1.3 C08,04

1 .S4?5r

R7
6.2 X

C
T250 MMF

T220
MMF

C T12

V 105

6K6GT
AUDIO OUTPUT

6P,0
VIDEO DECTECTOR

V60IA
i6BL7GT

VERTICAL OSCILLATOR

V 703
65060

HORIZONTAL OUTPUT

R 715
100

R 714
K

R 71
120

AMP

+280

17:27
-Mnr-'

I
C42f 3 ,

MMF

12 K

C 403
.0005

H

V 301
6GB6

VIDEO AMPLIFIER

 51-m--.'.
47 MF

V 60113
1-6BLTGT

VERTICAL OUTPUT

R 603
2.5 MEG

C ,E4QT3

R605G
ME

R 606
+ 56 4U VERT

-C604 LIN
30

R 607

330

R 610
136

V 401
6AU6

A.G.C. KEYER

+195 

L 303
v--"

350 R 305 R 306
ph 3.9K 12

R303
47

R611
100

R 612
10011

V704 V 705
X24 6W4G1

H V RECTIFIER DAMPER

C 717
500 MMF

ItafirinSERVICE DATA

TELEVISION CHASSIS

183, 184, 185, 186

C 303
.22

R 307
330 K

TV

effiGHTNESS

TO Br CIRCUIT

X X

5301 PHOND

Z 30i
1 ..21

M 501

Y01Er "

8613
560

REA
560

LHORIZ. L703 DEFL.

V302

gilAtj FOR MODEL 163

0issP,A FOR MODEL BB

PICTURE TIME

For chassis parts layout and alignment points see next page.

an
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Hoffman Chassis 183, 184, 185, and 186, continued.
sioi-S 301

UHF TV PHONO R 608
ADAPTER PLUG SWITCH VERT. LIN.

PHONO I R 603 R 602 L701
INPUT VERT SIZE VERT. HOLD HORIZ. HOL

RATIO DET.
V 103
6AL5

0
TIO2

O
21.6 MC

2ND SOUND
I.F.

6AU6
V102

- -

82

1ST SOUND I.F
6AU6

V101

AUDIO
OUTPUT

SYNC. AMP.
HORIZ. OSC. CONT

6K6 GT
V105

V 104

T601
6S07

1ST OUTPUT

VERT.
OSC.
AND

OUTPUT
V 6 A -B

SYNC. SEP. 6BL017GT

6AU6
V 501

L 301

4.5 MC

V 401 V 301
6AU6 6CB6

AGC KEYER VIDEO AMP

CONTRAST
R 302

OFF -VOLUME
R 110

Note:

L209

20.1 MC

6SN7GT
V 502-V 701

HORIZ
OSC.

6SN7GT

L801

FOCUS COIL

L601 L 703

?":'
% DE FL. YOKES

L207 21.6 MC L204e) 21.6MC

R 308 R 709
BRIGHTNESS HORIZ. DRIVE

R 804
FOCUS

F801 L
FUSE WIDTH702(UNDE

CHASSIS)

AC PL
PHONO

UG

F 701
HY. RECT. 1/4 AMP,,,n

T 7010 HY. TRANS. 'll
IX 2 DAMPER
V704

5U4G
V 801

L 203

27.6 MC

L608 L206 1_85 L12
O

230 MC 25.0 MC 225 MC 25.8 MC
V 205

HORIZ.
OUTPUT

V 204 V 203 V 202
6AL5 6C B 6 6CB6 6CB6
VIDEO DET. 4TH I.F. AMP. 3RD I.F. AMP 2ND I.F. AMP

6W4GT

T -80I

POWER TRANS

V201

4AL 201
W22.6MC

6CB6
I I.F. AMP

(CONTINUOUS TUNER SHOWN)

* 6J6 USED ON CONTINUOUS TUNER

6BC5

ALTERNATE TUBES USED6CB6 ON TURRET TUNER

PICTURE TUBE

CONY. PEAKING
L17

24.25 MC

OSC- CONV.
6J6

CHANNEL INDICATOR

TUNING

Figure 12. Top View Parts Layout For Chassis 183

C10

TUNING UNIT
R.F.

AMP.

The parts layout shown in Figure 12 is representative of Chassis 183. Chassis 184 parts layout
is similar with the following exceptions. An AM -FM Tuner is included. Location of the AM -FM
Tuner and front panel controls is identical to Chassis 186, TV-PHONO switch,
mounted on the rear apron, is deleted.
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104 Series
1,Iodel numbers below.

A*

AO!

AN

ACP

A9

P19

PII

PIO

19

THE MAGNAVOX COMPANY

6BC5
114
VI

7--40

1/2 I2AT7
MIXER
V!A

V2 I2AT7
OSG.
V2B 700354

R -F UNIT

The Magnavox 104 series TV chassis are all 20 tube receivers including a direct
view picture tube. The CT 301, 303, 305, 307, 309, 311 and 313 include audio

amplifiers and speaker. The CT 302, 304, 306, and 310 have no audio amplifier
or speaker, but are used in combination with a radio chassis audio system. The
audio output stage also serves as a voltage regulator in all models.

VOLTAGE CHART
Pin No. 1 2 3 4 5 6

V101 6AU6 -.8 202 152
V102 6AL5
V103 6SN7 -.7 24 0 -23 200 +4
V104 6V6 400 425 112
V106 6CB6 -8.2 0.2 140 140
V107 6BC5* -8.2 .12 140 140
V108 6BC5' 0 1.5 140 140
V109 6AL5 0 -4.2 3.3
V110 6CB6 +.7 1.7 140 110
V111 6SN7 -33 100 0 0 7.4 48
V112 6C4 135 -43
V113 6V6 400 400 0
V114 6SN7 -66 252 0 -1.2 45 0
V115 6BG6 0 -32
V117 6W4 600
V118 5U4

7 8
0

-37

143

-3.8

0
35

300

400

 2:0V  3119V 39011 400V

C16IA

AI4°W
TSAI,

5U 4G
L V. SECT.

0118

J102
BR

5,01
ON 8126

AA & BA
1C4 SERIES

v. OR

0

0
P
0

0
U

(76 0

0
Al0

s

0
0
 0
O aS

rA
43 0
0
0

0
0

m
43 Al

M

O M
g-1 W

O 0
F-1 mO a

-1-3 N
0

Eta 0

r-I

0- 0
M

0

0 to
r_1.

rd

nos

2100

ALL ELECTRICAL VALUES SHOWN
ARE IN MMF OR OHMS UNLESS
OTHERWISE SPECIFIED.

NUMBERS 16 BALLOONS REFER
TO WAVEFORM PHOTOS.

83
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7 -  2100

1/2 SN7GT
SYNC CLIPPER

VII4A

The Magnavox Company *41-*

6AU6
SOUND I -F

V101

6AL5
souk° DU

WOE

101

11145 18 102 111103

1136 1000 EEO

6101
396

G101
51

6CB6
1ST V0E0 14

V106

27105.3MG.
2

104 Series, continued.
1/2 6SN7GT 6V6GT

1ST A -F OUTPUT
V1034 V104

41101110

aW

0

0160

111011 1072 MO 0
47011 IMES 4700

6BC5 OR 68G5 OR 6AL5
6465 64G5 VIDEO DET

240 VIDEO I -F 3RD VIDEO I -F & A.G.C.
0107 V108 C1511 VI09

255 MC
7104

Pitt
MEG

6SN7GT V2 6SN7GT
SYNC. AMP SYNC. SEP SYNC. CLIPPER

74., V1114 VIIIB V1I4A

FOR 10484 SERIES

MC101

5 21K 4E00

L.

000 .002

6135
K17E.1 -e"

G143
se_ _ J

1/2 6SN7GT
NOR A F C

11038

0146

84

0159
200

INGO
SOK

61.1
IOOR

r 60101

04-0
01194

5

0136
1 .0047

EEK 9200 9200 W 105

Eq.r .

oN(II8

...,002 .005 005

L

111411
SEE TABLE

000 HGLat

 1( If".
0143

i44

.47 MP
MI

11190

O 173

111441

O 147

PART
NO.

OMIT

1000
396
4700
4700

AA SERIES

156

3300
1011

6500
5600

IA 110010$

ELECTRICAL VALUES

1/2 6SN7GT
NOR. OSC.

V1148

8166 0153 6157
3300 OK 1500

111511

Boo ).61511
)3500

T109

r
9162

1

92001-
ISO147

0

SE

IR3
900IK

rj--j_ MI
C151

14

RI4Y4
15
MI.

68666
HOP OUTPUT

V115

YE

G153

I-7

07
TUG.

0110
.047 kW

L1 11,
R06-4 in

MEM

111260106

GONTR

101

6CB6
VIDEO AMP

VII0

6C4
V 050.

VII2

000

137
.047

0146
SEE
TABLE

5173
SEE
TABLE

 395V

0126

7'5 390

G1311
.047 ME

R147
SEE TABLE I

MEG5
HEIGHT

01600Ay0 Mr

/±-
107

L101
1106

11143 L s'

54

 3900

6V6GT
OUTPUT
0113

6140
0.0 MEG.

1836T
KV. RECT

VII6

171

MEG.

 400v

C13
12.500

500

Y

L110 \

24, X

P.
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TV I -F ALIGNMENT
1. Tune receiver to quiet portion of TV High Band.
2. Set contrast control fully counterclockwise.
3. Apply 3 v. negative bias between the A.G.C. bus (at C22A)

and ground. (Use 2-1% v. cells.)
4. Connect TV I -F Signal Generator through a 1500 MMF

condenser to Test Point (A) of tuner unit; low side to
ground. (See schematic diagram and Note #1 below.)

5. Connect negative lead of V.T.V.M. (or meter of 20,000 ohms -
per -volt, or better) to 4.7K diode load resistor TEST
POINT (B); positive lead to ground. (See schematic
diagram.)

6. Feed 23.3 MC [23.31* (±.05 MC) from Signal Generator,
and adjust T4 for maximum deflection on meter. Maintain
Signal Generator output so low that meter reads no more
than 1.5 volts at peak.

7. Feed 22.1 MC [22.11* (-±-.05 MC) from Signal Generator,
and adjust T3 as above.

8. Feed 24.3 MC [24:21* (±:05 MC) from Signal Generator,
and adjust T2 as above.

9. Feed 24.7 MC [24.51* (-±-.05 MC) from Signal Generator,
and adjust T1 as above.

10. Replace the meter with the vertical input of an Oscilloscope
through a 10K isolating resistor, low side to ground.

11. Remove Signal Generator. Feed a video I -F Sweep Gen-
erator (20 to 28MC) through loosely coupled shield of 6J6
converter tube, making sure shield is not grounded. (Refer
to Fig. 3.)

12. Loosely couple high side of a TV I -F Marker Generator to
the high Sweep Generator Lead; low side to ground.

13. Feed I -F Sweep, and observe response on 'scope. (See
Fig. 5.) Use marker frequencies 20.25, 22 and 24.75 MC.

14. If response does not approximate that shown in Fig. 5,
repeat steps 3 to 9, making sure that frequencies are pre-
cise, and that the Signal Generator output voltage is kept
low. Continue with steps 10 to 13. A slight touch-up of
individual slugs may be required to approximate the recom-
mended curve of Fig. 5.

Majestic (Garod) Series 106 and 108 Receivers.
See page 86 for a complete list of models.

TV SOUND ALIGNMENT
NOTE: TV-phono switch must be in TV position.

1. Connect a 4.5 MC Signal Generator (±.01 MC) through a
1500 MMF condenser to the 4.7K video diode load resistor
TESTPOINT (B); low side to ground. See schematic
diagram.

2. Obtain two resistors of approximately 100,000 ohms each,
whose resistances have been matched accurately with an
ohmmeter. Connect them in series across the 18K resistor
(R107) at the 6T8 tube socket (V9A).

3. Connect negative lead of V.T.V.M. to junction of matched
resistors of step 2; positive lead to ground.

4. Feed 4.5 MC (71-.01 MC) from signal generator, and adjust
L22, sound take -off coil, for maximum deflection on
V.T.V.M. Two points of maximum deflection may be found
when making this adjustment. Correct adjustment is at-
tained when screw is at most inward maximum reading
position.

5. Adjust the bottom slug of T10 for maximum deflection on
V.T.V.M.

6. Connect positive lead of V.T.V.M. to junction of C96, and
R106 TEST POINT (C), leaving negative lead of V.T.V.M.
connected as in step 3. See schematic diagram.

7. Adjust top of T10 for zero output on V.T.V.M. between
two opposite polarity peaks.

IMPORTANT: Keep the sweep generator and marker
generator outputs at minimum to avoid curve dis-
tortion. Marker pips should be kept barely visible.

*NOTE: If 3v fixed bias is unavailable and zero fixed bias is
used, set signal generator at [ J bracketed frequencies values.
Subsequently, marker frequencies of Fig. 5 are 21.9 and 24.6
MC, respectively.

,F SWEEP
GENERATOR

TO
POT FM,
OT SCOPE EEL, j.

COUPLED

,F MARKER
GENENATOR

1.0.21 PC, MONK. 

EA Fs mc

(1

OSE.LOSCOP

5
NW-,01100 N

TO

APE 'EPEE
FREE.

STNERPTCP

FIG. 3. IF ALIGNMENT BLOCK DIAGRAM

TABLE I RF ALIGNMENT FREQUENCIES

CHANNEL
NUMBER

SWEEP GEN.
CENTER PRE°.
(10MC.SWEEP)

MARKER GENERATOR FREOUENCES

VIDEO
CARRIER

SOUND
CARRIER

2 57 MC. 55.25 MC 59.75MG.

3 63 MC 61.25 MC. 65.75 MC.

4 69 MC. 67.25 MC. 71.75 MC.

5 79 MC. 77.25 MC. 91.75 MC.

6 95 MC. 93.25 MC. 67.75 MC.

7 177MC. 175.2 514C. 179.75 MC.

a 18314C. 181.25 MC. 165.75MG.

9 189 MC. 117. 25 MC. 191.75 MC.

10 195 MC. 193.25 MC. 197.75 MC.

11 201 MC. 199.25 MC. 203.75 MC.

12 207MC 20525 MC 209.75MG.

13 213 MC. 211,25 MC 215.75 MC.

TV RF
RESPONSE

FIG. 5. RECOMMENDED RESPONSE CURVES. 85
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Majestic (Garod) Series 106 and 108 Television Receivers.

V8 IIIAT23-DER-LMS®r'?1ALT,ERNATE PART WI 552.'
SOUND I.F AMPLIFIER 07M
V8 6AU6

RATIO (LEI TRH*** ALTERNATE CONNECTIONS OF MULT-SECTIONED
CAPACITOR UNITS.IMOUNTED ON TOP 0PGHASSIS1
NOTE DETERMINE WHICH METHOD IS USED

r

L

METHOD I (SCANS) ALT METHOD (2 CANS/
PART NO SECTION SYMBOL PART NO SECTIott

68

Al .

C62
C63

A

A

A
....

5.435-3 .... c104 5418 TUB.CAP(.. C3I SAW TUELCM

( Mk C72 B Ak

5435-4 j 1 C64 8

.. 029 B A

5 429-2
{ AL.

...
C50
C102

A

B

.16

.4.

A. 54351

ANTENNA
TERMINAL

STRIP

REPLACEABLE
ANTENNA COL
UNITS
(CONSISTS OF
08L21

C2

216.435.2

+ ALTERNATE V9 CONSISTS OF TYPE 6/1L5 AS RATIO
DETECTOR AND TYPE RATE OR 6AV6 AS AUDIO
AMPLIFIER BELOW IS GIVEN A TABULATION OF
CORRESPONDING TUBE ELEMENT PIN NUMBERS.

6Te 6/116/5AV6 6ALS
PIN NO, PIN NO PIN NO

7

2 2

S 5

4 3 3
5 4 4

6 7
7 2,5,6 I, 6
9 I

9 7

TO CONNECT EXTERNAL ANTENNA-.
I. LOOSEN ANTENNA TERMINALS
2 -REMOVE THE BUILT-IN ANTENNA LEADS.

-CONNECT 300 II LEAD- IN FROM EXTERNAL
300A INPUT ANTENNA TO THE ANTENNA TERMINAL
IMPEDANCE STRIP, AND TIGHTEN THE SCREWS.

L_ 2

C94

V9A
3

C92 39 _10%

GfrxZ= )
5000 L 2?

3.2111

R106 156

NOTE WHEN AeOvE0710 ALT. IS
USED, R105 -22011 RESISTOR
IS NOT USED.

TURRET SWITCH SETTING SELECTS COILS
FOR CHANNEL DESIRED ri es.? sic

I r ----,
i cg -°-:1 !

1
w c440T

I

,.

7
R F AMPLIFIER

Te.if VI 6AG5/6BC5/6CB6

10

L2

.5-3

NOTE NUMBERS NEAR
TURRET COIL TERraNALS
CORRESPOND TO SEQUENCE
OF CONTACTS ON TURRET
SWITCH READING FROM
FRONT To BAG I(.

5-3

OSCILLATOR -MIXER

V2 6J6
5),_, REPLACEABLE

NnIccnt,,T,
11... OF L4,L5 L6 /

I r C6
(00

6 5I

L5

R4
2200

STANDARD COIL TUNER

H7v 1:11D
60 CYCLE
A C ONLY

SERIES 106 - 17" RECT TUBE
MODEL DESCRIPTION

70 TABLE MODEL LEATHERETTE

772
TABLE MODEL BLONDE"

70700
MAHOG

1 BLONDECONsoLETTE NI

712 CONSOLETTE MAHOGANY
715 CONSOLE FRUITW000
717 CONSOLE BLONDE
710 CONSOLE MAHOGANY

F

3 AMP
LINE Fly

INTERLOCK
ON BACK

87 Az
pHONOMOTOR

OUTLET

T7

107

=.00I
MF RB

4700

5

C12
3-5

FINE TUNPIG

8C4.4ogITE

Oft
6.3

L.V. RECT.
VI8 5U4

.YEL
C61 3v AT 3 Amps

500 TEL

ON -OFF SWITCH
GA N GE D TO
VOLUME
CONTROL

R74
100K
110%

trV AT 1.8 AMPS.
 ELAJE ,1, 2

GR
o 6 Z10 AT 6

GR.1

CIRCUIT SCHEMATIC DIAGRAM
SERIES 1064 - 17 "RECT TARE

MODEL DESCRIPTION
I7FA TABLE MODEL MAHOGANY
17J CONSOLETTE MAHOGANY
172 TABLE MODEL LEATHERETTE
7,70 TABLE MODEL LEATHERETTE
A712 CONSOLETTE MAHOGANY

719 CONSOLE BLONDE
17062 CONSOLETTE MAHOGANY
(OAT TABLE MODEL MAHOGANY
17L TABLE MODEL 2 TONE LEATH86

SERIES 108- 20 "RECT TUBE
MAH

800001 CONSOLETTE BLONDE
802
803
BOA

CONSOLE

CONSOLE

MAHOGANY

MAHOGANY

ssn
290V

SERIES 1013 20"REGT.TuaE
MODEL DESCRIPTION

20783
20782 TABLE MODEL rItHEODGNYK

20C12
0C153

CONSOLETTE MAHOGANYLIMED OAR

CI5
.001 MF

20L TABLE MODEL 2TONE LEATH.
2084 CONSOLETTE MAHOGANY
200C CONSOLETTE MAHOGANY
2OUT TABLE MODEL MAHOGANY

SERIES 108A  20" RECT. TUBE
20LA CONSOLE MAHOGANY

SERIES 1088 - 20.RECT.TUBE
MODEL DESCRIPTION
20UAT TABLE MODEL LEATHERETTE

20 X TABLE MODEL LEATHERETTE

SERIES IOBC - 201RECT. TUBE

.20 K TABLE MODEL LEATHERETTE

RED -
WHITE

FOCUS CONTROL
-.CVO

® tt

RI2
1081,10%2W

RI3
OK
t00%2W

0

C2I4
5000 5000

i,L,A,41,11.

76
2250R73 1w 470R 10 .% 7w

35011
GRW

IR 73

1800
_10%
2w

R80
11208
110%

RIO0
478 I? 101

100

C938-
5000

C 94

70'01
.5MC.

,40

!PRI
B7

4.5 MC.
L__

5000

4102
478 -10% 1W

I ST. VIDEO LE

V3 6CB6

R 16
4.711

110t

15000

Ril7

RIB
530

Igg 51%701

02213

24.3 MC.
72 GleN

,1

R48
154! 10%

R49
2206
110%

R19
8.26
E10%

V'
I.

OCr

RI 05
220

C95
150C

500V
8104

2 ND.VIDEO I.F.
V4 6CB6

R20
47

R21
100

T 2C;

SYNC -SEPARATOR SY NC. A MPL .

VIIA 1/2-68N7 VIIB I/2-6SN

HORIZ.OSCILLATOR

V14 6SN7

R79
33M
±101.

COT
022 ME

HoR HOLD
CW--8.

068
25 ME
200V
R81

8.2e,05.

R78
506

' 1506±10%

R5o
5.68
110%

R85
478±10% 1W

VNA

R.52
1.8 K

E 10%

022 C43

NOR FRED ADJ R88
47K10%

78
w.

R83
1000,5%

R84
1808E10%

3En

NOR
STABIL

( C69 -I
330T10%croOIMF 1C71

600V I200,06,

r
3

R89
470K

225

.1
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AUDIO AMPLIFIER AUDIO OUTPUT

V98 VIO 6K6
i

1 C97
4 MF

1/2 - 6T8

9

. OF7 filoi,

50 V
02C2/..06 IM4 _ 500vPHONO JACK

1500

--\ "!
RI26
156

C96
1500I

L500V

TEST POINT

Tv wPHONO
SWITCH

22.IMC
T3 Kw.

4.7 wall 4
123

0218
5000

CS8 5000
±99 5

047MF RRO
4706

RIO9 Tr C100
8108 10M 12.20

CW M
VOLUME

- CONTROL

3 RD.VIDEO I.F.
V5 6AU6

140 v

1325
100

23.331C 6878
74

.#22406.10%
Vv%

,,i 611

Rill
706 Rill

560
210%
rw.

.
C104*

2.- 4 MF

t16.102*

T5MF50v

450V
170.5

470
KJ

VIDEO DET.
V6 A 1/2- 6AL6

4

L I/

 TEL DOT

5A

126 SID%

ri L12

C2833 T TEST POINT

100

V610:-6AL5 zrTh5

A.G.C.

<.1!
- _t c34

5000

842796 1 0 %

CONTRAST
CONTROL

R30
1.56

- C27

VIDEO AMP.
V7A

112-12AU7

R06
220 K

10%

R27
100

 SLUE DOT

R
100

?CR

645
220K
t10%

R33 336
!NA",

COLOR...STANDARD
SWITCH

o
4-01

L(133
!IMF

COLOR CO NVERTER
RECEPTACLE

L13 VIDEO AMPYEA. DOT ,,
M713

I/2 -12 AU
R32

8 26210% C30
MF.

834
R51 M
3.38
±10%

;FE:90 Pigs

R35

1401,
5027 310; iOW 

* C29 *
140MF

4500

R40
3 38

225 v

ICAL INTEGRATING NETWORK
C47
 700710%

54 #55 #56 2

26 8.2 6 8.2 6- -J- -
44 T C45T C46
000 5000 5000T

_J

CW

J

Yft ALo

"°'' 11 '''''R57 0,4 SLUE

850

VERT. OSCILLATOR
VI 2 6C4

75
VERT.OSC TRANS

1.5 M
10%

R69
2206

1
1M.

- 1 VERT HOLO

275 V

4 3

1-5

1648

R71
126
.110%

.047MF
600V

R6I
2.53.

VERT. SIZE
CONTROL

.1 ME

VERT.OUTPUT
VI3 6V6

R60 R62
4706 6.88

CW
C50 *

IOOMF.
50 V.

T6
vERT.Ot/TPUT TRA

I .1
IIIEEL6006 C52

I MF

615 F GREEN

V

ps,RED
R66
560
10,
R67 3,
560

R63
220

LW VERT.LIN
CONTROL

R64
56

R65
47010%

I W

5

4

1166
VERT
DEFL
COILS

1006

CW

1342
476

115
Y L 0
DOT

R

±10%
I W

R39
3.36
2w

R41 R43
70 K

CONTROLRSS

.13 12F

'1. v2

12

10

PICTURE TUBE

V 19

C53
.I MF
600V

.71-I 072
-I 450SAC

V

t5%I. HORIZ. OUTPUT
V15 6 AV 5

:73
360510% 100 ,

74
2-3to
OR.
RIVE ,T

;75
17

R91

R90
1 NI

H.V. RECT.

V17 I B 3

5:T9 1193
3.3

7a

C75

600 V.

F2
AMP

OVERLOAD FUSE

4

R92
5.6K

t 10%
2 W

R70 3308

C31

Z44 ;117V

R94
4701( 1W

R68
10K

047 MF
600V

tlig
al

SIZE
1: I
Fre TWNTE

C77
17-5%

1:4 2KV

it
: 6

C70
25 Mr.
200±

R96 150

C 79
SOO

-E,0 KV

L668
POOR.

DEFL.
COILS

VI

C80
39-10%

2000V

HOR. DAMPER
V16 6 Vig 4

120
NOR. LIN.Im

008
!On

C81 182
.0411116 .035 MF.1102,
600V. 600V.

275V

390 V.1100ST

R 95

KEY TO SCHEMATIC
'1'  KILOHNS "PeMEGONMS

ALL CERAMIC AND MICA CAPACITORS ARE IN PAW
AND RATED 450 v/ v UNLESS OTHERWISE SPECIFIED.

ALL RESISTORS 112W AND ALL PAPER B MOLDS D CAP-
ACITORS ARE 400 wv,UNLESS OTHERWISE SPECIFIED
AU. RESIS.t 20%,UNLESS OTHERWISE SPECIFIED
POINTS DESIGNATED BY CIRCLED NUMBERS ,CON -
NE c T TO STANDARD COIL TUNER AS SHOWN. IF
SARKES TAR ZIAN TUNER IS USED THESE PARTS
CONNECT TO CORRESPONOING CIRCLED NUMBERED
POINTS SHOWN IN F IGO PAGE 10 OF 'INSTALLATION
 SERVICE NOTES -FOR THESE SERIES RECEIVERS.

4706 t 10%

se g i803t --
2000 vi

DEFLECTION YOKE AND FOCUS COIL
PLUG AND SOCKET CONNECTIONS

T. C3o 7: C 75

275v {

TO 17113

2250

ORA

GREE

T:. ; 079i LTB P

,;1 O V:-%8
YELLOW TO VERT

OUT x -F1.15

SOCKET
BLUE

PLUG
,VELITI3EFLA.10A 7
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Majestic (Garod) Series 106 and 108 Television Receivers.
(Continued from previous pages

TO ANTENNA
TERMINAL STRIP

^4..".. SWITCH ACTION
AVTOMAT.0 BETWEEN
CHANNELS 6 E,

O

0

4.?

(-4

LOW s

RANO

SEOUEMCIE OF WAFERS I TO 
IS FROM FRONT TO BACK OF
TIMER

ADJUSTMENTS LI, L391 L 4
ARE ACCESSIBLE FROM THE
TOP OF THE TUNER IN LATER
PRODUCTION MOOELS

VI

R F AMPLIFIER

6 C B6

0011A F

if

025

v 2 A

CONVERTER
I/2 6.16

L TT TVNINO
CONTROL

C---114 ER I
CIS 70

--\.(\d%
R9

6.16

.47 M F

V 2 13

oSC
6J6

Ou T.

AGC

Cie
I00

J

114
SAO

Why C

C194 °
15.300

15000

C196 I

C.)

10. B. SARKES TARZIAN TUNER - USED IN SOME MODELS.

CIRCLED NUMBERED POINTS CONNECT AT CORRESPONDING NUMBERS ON MAIN SCHEMATIC.

TUBE COMPLEMENT AND VOLTAGE CHART (SERIES 106 and 1011)

IPIA.CIL ,UNCTION TR.."'" PIN I PIN 1 PIN 2 PIN A PIN l PIN I PIN / PIN . PIN 
VI KY AMPLIFIER SAG6/61101/1016 -1 0 ILIAC 0 90 W 0 -
VS OSCILLATOR-MIIER WI 90 70 (SAC II -3 te-43 -4 to -0 0 - -
VI 1ST VIDEO IF ICEM .4 0 ILIAC 100 100 0 - -
V4 13(0 VIDEO IF WU .4 0 (SAC 101 101 I - -
VI 3RD VIDEO IF 0AU6 0 0 0 6..6AC 101 GE 1.0 - -
VI AGC AND VIDEO DETECTOR {Ali 0 -1 6.3AC 0 IA 0 -
V7 VIDEO AMPLIFIER 'SAW Itt -13 0 (SAC {SAC 10 1 0

VI SOUND IF AMPLIFIER SAU4 0 0 (SAC 230 11/ .3 -
VA RATIO DETECT. AND AUDIO AMP. ITS -13 43AG 0 0 0 -1.0 44

VS

Alum.
RATIO DETECTOR GALA 0 -It (SAC 0 -.1 0 -.6 - -
AUDIO AMPLIFIER OATS/SAVO -IS 0 6.3AG 0 0 0 11 - -

VIO AUDIO OUTPUT SKI NC 0 236 630 0 45 (SAC II
VII SYNC AMPLIFIER ISM 0 U 1.7 ZS 13 II (SAC 0

VII VERTICAL OSCILLATOR C4 IMP 0 0 LUC III --i1 0 -
V13 VERTICAL OUTPUT

..
En NC 63AG MO FM -24 4 0 SI -

V14 HORIZONTAL OSCILLATOR WINS -410+4 ISO II -66 t0-06 100 0 0 {SAC -
VI6 HORIZONTAL OUTPUT RAVI -107E--43 (SAC 0 - III 0 140 -
VII HORIZONTAL DAMPER 1W4 ISO NC SW NC 176 116 116 MS

.;.1.2AC
VII HIGH VOLTAGE RECTIFIER l33 mum u.ny ituy _ 11.6EV - 11.01EY 11.11V -
VII LOW VOLTAGE RECTIFIER 0U4 NC 1110 NC ruc 170 twAC 170 400 -6.0AC*4

VII PICTURE TUBE In ni
PIN II PIP. II PIN If

376 I60 :. (JAC
YOKE AND FOCUS SOCKET SW 166 su - 196 0 0 -

NOTES
1. Tune receiver to unused channel - no signal 6.applied.
2. All front panel controls at maximum clockwise

positions.
3. Maintain line voltage at 117 Volts A.C.
4. All voltages measured with V.T.V.M. unless other-

wise specified.
5. Values shown are D.C. voltages, measured from

socket to ground, unless otherwise specified.

7.

 

NC designates no connection on pins, thus de-
noted.
Dashed lines designate the non-existence of the
pin, thus denoted, on this tube type.
Use high voltage insulated probe only.
Top value is D.C. voltage to ground. Bottom value,
negative lead of meter connected to pin 7 of 5U4.
Top value is D.C. voltage to ground. Bottom value,
negative lead of meter connected to pin 8 of 5U4.
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John Meck Industries, Inc.

9021 - 9024 CHASSIS
The circuit shown on page 91 is exact for Chassis 9021. The

other chassis numbers listed above cover slight variations of
the 9021. For instance, the 9022 uses a three tube I.F. strip
and is being used in 14" models. Chassis 9023 and 9024 are
changed to supply higher voltage to operate 20" picture tubes.
These chassis are used in Models XSC, 614T, 717C, 717T, 720C,
720T, and other models. Chassis 9026 is similar to 9021, being
a slightly revised circuit of these earlier sets. This Chassis
9026 is used in the JM-700 series covering sets such as JM-717C,
JM-717T, JM-720C, JM-720T.

IF ALIGNMENT PROCEDURES

The I.F. amplifier contains five tuned circuits and five different
alignment frequencies are used. The video carrier is passed through
the I.F. amplifier at a frequency of 26.1 MC. and the sound carrier
at 21.6 MC. Extreme care must be taken in alignment to assure that
the sound carrier be attenuated substantially below the video carrier.
This is necessary as further insurance against the possibility that
the A.M. modulation on the sound I.F. carrier due to picture modula-
tion will be sufficiently low to be removed by the detector, and not
produce spurious phase modulation of the sound I.F. See figure below.
A bandwidth of 3.6 MC. is attained (6 DB. down) with a stage gain of
12 to 15 times.

An I.F. alignment signal is best introduced in the 9021 chassis
by means of a suitable cup or tube shield floated over the mixer tube
to produce capacity coupling of the signal to the plate circuit. It
may be desirable to disable the local oscillator, to prevent R.F.
harmonics from distorting the trace on the 'scope screen. (A dummy
6J6 may be substituted for the mixer tube, with the #1 pin removed,
or pin #2 when a 12AT7 is used, to acoomplish alignment.) Contrast
control is set at 80% of full on. Metering may be done on the AGC
line, keeping input attenuated to produce no more than a 2.5 to 3
volt reading.

PEAK AT
1st I.F. 25.9 MC. Unmodulated
2nd I.F. 25.6 MC.

3rd I.F. 23.1 MC.

4th I.F. 22.9 MC.

5th I.F. 24.4 MC.

Alignment continued on page 90.

22.5 26.1 MC

21.6

I.F. RE ONSE CURVE

89
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John Meek Industries, Chassis 9021,

SOUND ALIGNMENT
1. Connect 4.5MC generator to the grid of the

video amplifier tube (here again, low signal level is im-
portant, so that limiting action does not occur . Meter-

ing may be accomplished at the sound take -off point of
the ratio detector (at the juncture of the 15,000 ohm
resistor and the 3900 mmf capacitor) with meter ground
connected to pin No. 8 of 6V6GT tube.

2. Adjust the slug on the sound transformer for
maximum negative meter indication.

3. Adjust primary of ratio detector (top slug) for
maximum negative reading.

4. Move meter ground to the juncture of the
two 6900 ohm resistors in the sound detector circuit,
and adjust bottom slug on ratio detector to Zero voltage.
Other meter lead remains connected as in step 1.

SOUND TRAP ALIGNMENT

1. With 4.5 megacycle generator connected as

above, switch on modulation, and increase the generator
output control until modulation bars are observed on
the C.R.T. screen.

2. Adjust trap core for minimum indication on
C.R.T. screen.

NOTE-For this adjustment, ,over 50% AM
modulation is desirable. If generator modulation is

fixed, full R.F. output may be required to produced read-
able modulation on C.R.T. screen.

PICTURE ADJUSTMENT - CENTERING

This receiver was shipped from the factory with all
the picture adjustments set and locked at the time of
shipment. However, due to the weigh of some of the
components, and in cases of picture tube replacement,
some re -adjustment may be necessary.

(1) The deflection yoke should be placed in
position closet to the "bell of the picture
tube, as far forward as possible. The
focus coil should be positioned approxi-
mately one -quarter inch from the rear
of the yoke - concentric to, and at right
angles with the tube neck. The four wing
nuts on the side of the bracket should
now be tightened.

90

9022, 9023, and 9024, continued.

(2) With the set turned on, the brilliance

control at 80% of maximum and the con-
trast at minimum, the ion trap may be
Reduce the brilliance control to slightly

more than normal brilliance and adjust
the focus control for sharpest horizontal
sweep lines. The ion trap may now be
adjusted for brightest response.

(3) Connect the antenna and tune in a station
Should centering be necessary, the 3 cen-
tering spring bolts on the rear of the focus
coil may be adjusted. In extreme cases
of poor centering, loosen the 4 screws
mounting the bracket to the chassis and
point yoke and focus coil slightly off 90°.

P.M. FOCUS COIL ADJUSTMENT

On some models a permanent magnet type focus
unit is used. This unit provides an easy method for both
focusing and centering adjustments.

The unit is spring mounted for ease of positioning.
A brass, screw driver slotted rod, is located to the right
of the CR Tube Socket at the rear of the set, and may
be adjusted for best focus. If the focusing ring (outer
ring) is drawn completely to the rear and a focus is
approached, but not attained, the entire assembly
should be moved to the rear. This may be accomplished
by loosening all 3 wing nuts on the spring mtg. assem-
bly. Conversly, if focus is approached with the focus
ring completely forward, tighten the 3 wing nuts. The
raster may be centered by movement of the positioning
ring (inside of the focusing ring) with the "Wobble
Stick" which is taped to an eletrolytic condenser on the
top of the chassis.

PICTURE TUBE DAMAGE RESULTING
FROM INCORRECT ION TRAP

MAGNET ALIGNMENT

Of major importance in the installation of a tele-
vision set, is the proper adjustment of the ion trap magnet
on the neck of the cathode ray picture tube. Improper
positioning of the magnet may result in circular areas of
discoloration developing on the face of the bulb.
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MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

T-3
4.5 MC

SOUND RATIO
ITEr. TRANS.
JACO/LORRY

L-9
45 MC
TRAP

T-2
4.5 MC

SOUND I -F TRANS.

L-15
SOUND T4.

MC
ANA OFF COIL

T-9
25.9 MC

ZOO PILL IF COIL

T-8
231kg

sr PIT I -F COIL

25.1 MC
CONVERTER
PLATECOIL

/ FRONT AFRO

O

Fig. 11 - Top Chassis Video and
Audio 1-F Adjustments

PICTURE CENTERING
CONTROL

P.M. FOCALIZER
TIN SOME RECEIVERS A P. M.
FOCAL /ZER IS USED IN PLACE
OF AN ELECTRICAL
FOCUS CONTROL.)

PHONO R-77
INPUT HORIZ DRIVE

CO PH iv-
lat

etft
M

L-17
0 HOERQ1Z

L-19
o r1WIDTH CONTROL

o
iP

L-18
HORIZ LIN.

Models 15WG-3046C and 15WG-3051C

These models with a "B" suffix differ mainly
in mechanical items from the "C" series. Sets
with suffix "A" are of earlier production with
slightly different I.F. section and vertical
oscillator circuit.

Models 15WG-3049Aand 15WG-3050A & B use essen-
tially the same circuit as shown on the next
two pages, and this material may be used in
servicing these additional receivers.

Adjustments Rear of Chassis

SUIO

4.0-0T

0.1 $0 WO. 1,..0,4111U1[1::011,10

;VA:11:111fr 'I: MI ANL 04.0

giff 41.o. LI!, SPRIO SOL

MVs7r==.,Iti"
eAve

Bottom Socket Voltages

SERVICE PRECAUTIONS - To service the receiver remove the
chassis from the cabinet. To do so, remove the knobs, the
cabinet back, disconnect the leads from the speaker,
remove the antenna terminal board at rear of cabinet
and then the 5 chassis mounting bolts.

ALIGNMENT PROCEDURE

PIX I -F
A. Unmodulated R -F signal into Converter Grid by means

of tube shield insulated from

base. VTVM with filter in lead

of 10 K ohms and 5000 mmf

connected to pic. det. load

resistor, (R-18) 5600 ohms, in

10 K

vr1vm

0
2509

Fig. 13 - VTVM Connections

series with peaking coil (L-6) from Pin 7 of 6AL5. Input

signal level should be such that output is less than 2 volts

DC. Apply -3.0V battery Bias on AGC line.

Continued on page after diagram. 93



MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

MODELS

1514/G -3046C

IPA/G-3051C

GREEN

WHITE

irro-BL/rTO

I

R -F UNIT

V -9A 65N7-GTv
VERT. PHASE
OSC. SPUTTER

6

R-2
8.210

IK

V -I

6CB6
1ST PIX. I -F

C-2
I1000

V

I 6-44A

L

5

R-4
11(

V-1

6CB6

T-8
1ST P/X.
I -F COIL C-6

R-5 R-6
I K 221(

V-2

6CB6
RHO PIX. I -F

C-1
1,000

V-2- 6C86

T-9
1ND PIX.
I -F COIL C"

4A3 3 4

C-34 L-12
1000

R -1I2
410 K

R-440 R -44C 1C-39

22 It 8.2 K 8.2 K 4700

38E1 .....C -38C
T-002

R-42 R-45
3.3 K 3.3 K

R-46
3.3 K

0150V

ALL RESISTANCE VALUES
IN OHMS,

K.1000

ALL CAPACITANCE
VALUES LESS THAN 1.0
IN MF AND ABOVE 1.0
IN MME, UNLESS
OTHERWISE NOTED.

COIL RESISTANCE
VALUES LESS THAN 1.0

OHM ARE NOT SHOWN.

94

T.°"'
R-49
1.5

MEG.

R-48
1 MEG

VERT HOLD

-r C-35
1000

L-17
HORIZONTAL
FREQUENCY

707

470 K

C-63

R-10 .005

4.7 MEG.

2.2 MEG

CB
woo

0
0150 V

V 3

6C136
3 RD PIX.1-F

R-IO R -II

22 K 180

L-13

C-iI.2

0.25

0-51 "
4.11( I.8

MEG.

C-40THEIGHT
MF,

R-47
CONTROL

2.5 MEG.

1.5 MEG.

1 0 37 0 V
R-77 DRIVE

HORIZONTAL

C-68 150 K
4700

V -I6

6SN7-GT
HORIZONTAL

O SC.

R-72
33 K

C-64
0.25

C-65 1000

100 K

C-67
.05

C-66111000

R-78 1 C-69

5.6
T 0 25 C-70R-76 1801(

1

C-73
41

V -11

6 AL5
HORIZONTAL PHASE DET.

1390 V
330

C-72
330

R-79

82

riC -7I C-76.-
470 1301

R-81
10K

* i
R-82

I MEG._

L-3
PLATE
CHOKE

V-3
6CB6

J A 4

I C-36
1000

R -I2
1.5 K

C -IS
woo

T-10
RO PLIt.

C-16 I -F COIL

L-14

-r

V -4A d V -4B
6AL5

.LAt4./

H

T -C-37
1000

V -4A

6AL;
P/X. DE

C -IS
5

C19
1.5 "n'

V -I0

6S4
VERT. OUTPUT 8w(

700 V

------- 370 V L-15 r ---11--,A

.1 1-4 -f- SOUND'
6 TAKE-OFF

1

1 !
PEAT. COIL 1 .4
OUTPUT

R-53

TRANS. r° P/N .6 OF X-1 I___
TO PIN V6 OF P-1 ---

C' GRN. I

- - - -
820 .0 I

C> I
R-55 .... L-16c> I 560

R-54 ,C' 1 I

VERT.
710N

5 K -- -1 R -I09 I COIL
VERT PE° 560 ...
CM.

T1C-74

I 01

R-80
251(

HORIZONTAL
HOLD

C-75

11-(AMEIt-
.05 R-86

R-85 15 K

27

C-17
20 MF

R-89
4701(

R-87
470 IS

167.74-47 -1P -I

T-5
HORIZONTAL 01
4114.V. TRANSFOA

6BG6-G
HORIZONTAL OUT

" IC-19 I C 0
7.05 7 1000

_LC -78
5 MR r

0300 VO-.81

6.88
6.8 K

S

450V

PHON00

1:1T 0NSWITCH /

R-9
10

X-1

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

Power Supply 105-125 Volts AC
60 Cycles Only

Power Consumption 220 Watts

Power Output 2 4 Watts (Max.)
1.8 Watts (10% Distortion)
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MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

V 5A 12 AT7 V-SB
1ST VIDEO SYNC. AMP.

11-19 AMP. 23

.05 8-26

7 C-28 2.2 K
1

0.1
105 MU H.

L-6 o
BROWN DOT

GRN
DOT

3 d
9

L'1.' + R-20 R-21 R-25 R-27 R34 R-38

R-18 C-22
22 K I MEG 12 K 47 K 6 28

5.66 5 MF.
H 100 820K

25 V r 0-31' 5275 V CONTRAST
I

CONTROL r,/50V 0.1
..-. C -2I

Rib I. 360 6-29 R-30

226 I I-- 9 TRAP T 3 K I MEG.
11

11C-24 --..WAr-2. R-33 R-40 /2 1

v-86AU6 .0 5 C-931FAIIF. R 102 100 K 22 K L____,
R07 A.O.C.
2.2 6 3.9 MEG

z ::C.30
__.1 R-22 R-98 0

0.1
47 6 470 6 ...,,,,3 .,. 320 V

8-15
C-25...

C-94 T R -I01 0
N5OV R-32 015

33 K 7 , 1000 390 K 0.5 22 K 500 6
8-31 BRIGHTNESS C-271. R -4I

C-921 T 47 6 CONTROL 05 T 2 2 6
H 3275 V 0.25 T R I00 0.150 3 -

Models 15WG-3046C and 15WG-3051C

II

Mt
50;V P PII V-6 A 12AU7 V-68

SYNC. VIDEO
SEPARATOR OUTPUT

17 7

L

.275 V

L-7
RANGE
DOT
'90 MU H

L-8
RED
DOT

?15 H

R-14
2.7K

1501,

V -4B

6AL5
D.C. RESTORER

6AU6
T-2

SOUND /-F TRANS.
ST SOUND /-F

-56
00

3

lc 461
147

C-47 R-60

T .005

R-103

5.1
10

L-18
HOR/Z. LIN.

CONTROL
.86

9-19

1B3-GT
H. V RECT.

R-104
I MEG.

A.,S6..C-83500

3 V-20

6W4-GT
DAMPER

100 K

1 -*-11
R-36

190 MUM 4.7 K
wporroor.4010,4 C-32

R-37 .05
10 K

2 R-63
C-58 .5.6 K

5
MF -R-64

5 5.6K

R -6I
4'0 K P HONO

-14
r V-PHONO

SWIrcH
PHONO
INPUT

(rf,' gf L-20

L-19 ro PIN .1 OF P-1
WIDTH CONTROL ro PIN .1 OF

"C-82  C-8411--
.03 1399 vo 0.25

P I 9-93
10 K

TOP VIEW PLUG
FOR YOKE AND
FOCUS COIL CABLE.

f150 V
O

R-92
K

C-85
7 56

R-94
1500

C-88 B
80 MF.
450 V

C564
40

IMF.

C-59-Al
01

5

R-39
I MEG.

V-7
Pa. TUBE

T-11
AUDIO OUTPUT

TRANS.

R-67
I 6

V -I4

6AQ5
AUDIO

R-66 OUTPUT
390

VOLUME v-is6AV6
ICONTROL AUDIO AMP.

R -I05
I MEG.

R-106
68 K

C-99 R -I15 C-54
.005T I MEG .005

V -2I

HOR/Z. 5U4 -G
DEFLECTION L V. RECT/F/ER

WHEN P M. FOCALIZER IS
USED L-21. R-96 L R-97
ARE REMOVED.
PIN'? /8 OF 0-1 & P-1
ARE NOT USED.
A 500,.. RESISTOR IS
CONNECTED BETWEEN
R-951 L-22 TO PIN .4 OF

70 PIN .8 or 9-1 FUSE

TO PIN .2 OF a -I cr\j}-0
\0

0 r
50

.175 V 0320 70 PIN .2 OF P-1 ,0390 V

7-Z)

L
7,775

L-21 " s"s L-22

R-684
500 K

C-61
.01

R 68B
500 6

8-69 C-62
47 6 08

3275 V

T-6 ON -OFF
POWER TRANS. SWITCH

FOCUS COIL FILTER
C-89 A

__,AAAN- CHOKE
30 MF. R-96 .... C-56 B

500 I"450V
'-VVVVN.,

R-97 4 K
FOCUS CONTROL

7

R-95
500

450 V

C-89 B
80 ME.
450 V

8LX

EL

__J

C-86 A
.01

C-86 B
.01

INTERLOC

lin some receivers C-99 and R-115 are not used.
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MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION
Montgomery Ward

FREQUENCY

1. 25.1 MC

2. 23.1 MC

3. 25.9 MC

ADJUST

Converter plate coil (on top of
tuner) for maximum dc at pic-
ture detector.

1st picture I -F coil (T-8 above
chassis) for maximum dc at pic-
ture detector.

2nd picture I -F coil (T-9 above
chassis) for maximum dc at pic-
ture detector.

T-3
4.5 MC

SOUND RArio
DE T. TRANS.

RR/MARY

BACK APRON

T-10
24 I MC.

3RD P/X /-F CO/L

T-2
4.5 MC

SOUND /-F TRANS.

FREQUENCY

4. 24.1 MC

5. 21.7 MC

96

Fig. 12 - Bottom Chassis Video and
Audio I -F Adjustments

10 K_n_

5000
MMF.

ADJUST

3rd picture I -F coil (T-10 below
chassis) for maximum dc at pic-
ture detector.

3rd picture I -F trap (T-10 in can
above chassis) fcr minimum dc at
picture detector.

SHIELDED CABLE

Fig. 14 - Oscilloscope Connection

SCOPE

Models 15WG-3046C and 15WG-3051C.
ALIGNMENT PROCEDURE (continued)

B. I -F Sweep Generator into converter grid by means of
tube shield insulated from base.
Connect oscilloscope across R-18 (in place of VTVM).
Apply -3.0V bias (DC) to AGC line (battery).
Tuner should be switched to dead channel so as not
to cause interference.

21.7
Fig. 15 - Overall Response Curve

Observe overall I -F response, which should be as shown
above: A slight touch-up may be required. At no time
should the trap coil be re -adjusted, nor should it be neces-
sary to turn any of the picture I -F coils more than 1/2
turn of the slug. The following comments are suggestions
only:

1. The height of the 26.2 MC marker is controlled by the
25.1 MC (Converter Plate Coil on tuner) and the
25.9 MC (2nd P.I.F.) coils.

2. The uniformity of response (flatness across top and
position of 23.5 MC) marker is controlled for the
most part by the 24.1 MC third picture I -F coil.

3. The 23.0 MC marker position is controlled by the
first picture I -F (23.1 MC coil). However, it is NOT
advisable to change the setting of the coil, due to
its effect on sound rejection. Its adjustment should
be avoidea unless believed to be absolutely neces-
sary.

VIDEO

With 4.5 MC unmodulated signal from a high impedance
source, (10,000 ohms in series with generator), into plate
of pix det. tube (Pin 7 of 6AL5 second detector) and
VTVM on picture tube grid, tune 4.5 MC trap L-9 (top of
chassis) for minimum response. VTVM on 0-10V AC scale.

AUDIO I -F

Ground sound AGC (bottom of sound take -off coil) With
signal generator set to 4.5 MC and dc V.T.V.M. connected
to ratio detector (6AL5 Pin No. 7) adjust sound take -off
coil (L-15), sound I -F primary and secondary (T-2), and
ratio detector primary (T-3 bottom) for max. voltage.
Select output levels on signal generator which will maintain
d -c voltage about 10 volts.

With same setup as above except dc V.T.V.M. is con-
nected as follows: Ground side of V.T.V.M. is connected
to junction of 5600 ohm resistors (R-63 & R-64) across pins
5 and 7 of 6AL5 ratio detector and high side of V.T.V.M.
is connected to ratio detector audio output at junction of
68,000 ohm resistor (R-62) and 470 mmf condenser (C-55).

Align ratio detector secondary (T-7 Top) for crossover (0
voltage) as read on V.T.V.M. lowest scale (3 V.).
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PICTURE
CENTERING

LEVER

The description of Chassis TS -236,
used in the models listed at right,
appears below and on the next seven
pages. Chassis TS -196, used in
Models 17T3, 17K11D, is the same,
but uses 017" glass picture tube.
Chassis TS -214, Model 17T5A, is the
same, but uses a 17" glass electro-
statically focused picture tube.
Chassis TS -228, used in Models 17T5C,
17T6F. 17T6BF, 17K8A. 17K8BA, 17K9A,
17K9BA, 17K10, 17K10M, 17K11A, 17K11BA,
is the same, but uses a 17"
metal electrostatically
focused picture tube.
Chassis TS -307, used in
Models 20T2A, 20T2BA, 20T3,
20T3B, 20K6, 20K6B, is
the same, but uses a 20"
glass picture tube.

2ND. ANODE
CONNECTION

HOR
OSC

YOKE ADJUSTMENT
THUMB SCREW

CHASSIS

TS -236
MODELS
17K8
17K8B
17K11
17K11B
17K11C
17T5D
17T6C
17T6D
17T6BD

FIGURE 2.

SERVICE ADJUSTMENT CONTROLS

HOR VERT 410
HOLD HOLD

HOR
SIZE

0
GU

0 0

BRIGHT- FOCUS VERT VERT
NESS LIN SIZE

YOKE ADJUSTMENT
THUMB SCREW

(TO LEVEL PICTURE)

PICTURE TUBE
SUPPORT BRACKET-

ADJUSTMENT SCREW

POWERTEST SOCKET- INPUT

An octal socket on the rear of the chassis (see Figure 2)
provides the following test points:

DEFLECTION
YOKE

Pins #1 and #6, from the horizontal oscillator coil,
should be shorted when making the horizontal oscil-
lator adjustment.

Pins #1 and #8 are connected to 13+
Pin #2 is connected to the 6.3V filament line.
Pin #7 is wired to the output of the video amplifier stage.

FOCUS COIL
POSITIONING

ADJUSTMENT STUD

PICTURE
I. -CENTERING

LEVER

FOCUS COIL
CCENTRIC

ADJUSTMENT STUD

ION TRAP

FOCUS COIL
POSITIONING

ADJUSTMENT STUD

FIGURE 3. PICTURE TUBE ADJUSTMENT LOCATIONS

97



MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

0

as
.1-I

98

;

7

Es!

°
11.2°Vi,;

L. pi

ft

-14

3

I.

81 13!Li
g 

15 -.114-L7-'TnN
o ;

 S ;

g

g

g

g

i2

Ii

39

SI 1

ti



MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION
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DEFLECTION
YOKE

FOCUS
COIL

V15
12AX4GT
DAMPING

DIODE

V14
613066T

HORIZ OUTPUT
a H.V. GEN.

C49

C50 -

R 37-

E4
ION TRAP

T6

VI 3
6SN7GT

HORIZ OSC

HORIZ VERT
HOLD HOLD

FIGURE 4. TOP VIEW OF CHASSIS

FOCUS COIL

TEST I HORIZ
SOCKET SIZE

I_ 6
HORIZ

OSC

V9
6W6GT
AUDIO

OUTPUT

The focus coil should be spaced I/4" from the deflection
yoke when it is parallel with the yoke, with its opening con-
centric with the neck of the tube. The position of the focus
coil is changed by loosening the nuts on the top and bottom
of the coil and sliding it forward or backward in the slotted
brackets on the coil mounting plate. See Figure 3. The
opening in the focus coil can be made concentric with the
neck of the tube by loosening the nuts on the studs which
support the focus coil mounting plate and turning the studs
with a screwdriver in the slots provided, The studs are

V17
17C P4

PICTURE TUBE

BRIGHTNESS

L
4.5NC
TRAP

V 2
6AL5

PHASE
DET

L 3
SOUND

TAKE -OFF

V 0
6SN7GT

1ST 8 2ND
CLIPPER

V7
6A L5

RATIO DET.

ANTENNA
RECEPTACLE

J2
GENERATOR JACK

V3
6666

1ST (F AMP

T2 1ST IF
(PRI-TOP)
(SEC-BOT)

V8
6C4

1ST AUDIO AMP

T4 RATIO DET
(PRI-TOP)
(SEG BOT)

V4
6686\ 2ND IF AMP

L8
21.9MC TRAP

V 6
6AU6

AUDIO DRIVER
LIMITER-T7
6AH6k VIDEO AMP

\\,

SPEAKER
LEADS

651 TEST
RECEPTACLE

V 1

128H7
VERT BLK OSC

8 VERT OUTPUT
eccentric and move the coil both vertically and horizontally.
They should be used only to center the neck of the tube in
the opening of the coil.

TEST RECEPTACLE

A three -',,in receptacle, accessible frbm the top of the
chassis (see Figure 4), is provided for checking sensitivity
and AGC vcltage. The video detector load resistor is con-
nected to pin #3, the AGC line is brought out to pin #1, and
pin #2. is grounded. 99
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Motorola Chassis TS -236, Models 17K8, 17K11, 17T5D, 17T6C, etc., continued.

SEC
TI MIXER IF

PRI

J2
GENERATOR

JACK

V3
6C8

V8
6C4

12 1ST IF
(PRI -TOP)
(SEC -8011

V4
6C86

V7
6AL5

T4 RATIO DET
(PRI-TOP)
(SEC -80T)

13 2ND IF

VI J1 V2
6C86 GENERATOR 6U8 CONTRAST VOLUME

JACK

V6
6AU6

TEST
RECEPTACLE

V5
6016

C51

11

VERT
SIZE

GENERAL

VERT FOCUS
LI N

VII
1213117

BRIGHTNESS

V 0
6SN7GT

L11 HORIZ
SIZE

V 2
6AL5

ALIGNMENT

The chassis should be mounted on angle iron brackets
(Motorola Part No. 7X700210) so that all connections and
adjustments may be made easily.

Since the power cord circuit is broken by the interlock
when the cabinet back is removed, it will be necessary to
obtain an extra power cord with the female interlock recep-
tacle in order to make a power connection to the receiver.
Order Motorola Part No. 30B470756.
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E2

E3

C49

V16
B3GT

T9

T5

V14
61306GT

C50

VI 5
I2AX4GT

1114 arais 

V13
6SN7GT

- "

LI 3

V9
6W6GT

VERT HORIZ
HOLD HOLD

TEST
SOCKET

FIGURE 5. BOTTOM VIEW OF CHASSIS

As one side of the power line is connected directly to
the chassis, it is important that an isolation transformer be
used between the receiver and the line when any test equip-
ment is attached to the chassis. This precaution is espe-
cially important if grounded test equipment is used. NEVER
GROUND THE RECEIVER CHASSIS DURING TESTING OP-
ERATIONS OR INSTALLATION UNLESS AN ISOLATION
TRANSFORMER IS USED.
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ORDER OF ALIGNMENT

1. Audio Take -Off & Ratio Detector

2. 4.5 Mc Trap

3. IF & Mixer Transformers

4. Oscillator & RF Sections

AUDIO TAKE -OFF & RATIO DETECTOR ALIGNMENT

Equipment Required:

AM Signal Generator: Accurately calibrated at 4.5 mc
(Optional) Adjustable output

DC Meter: Low range electronic voltmeter

Refer to Figures 3 & 4 for location of adjustments.

1. If possible, it is desirable to align the audio section from
an actual station signal, since the 4.5 mc alignment fre-
quency will be exact. To permit operation below the limit-
ing level of the audio driver tube, for sharp alignment, the
fine tuning trimmer should be turned off the station slightly.

Z. If a signal generator is used, tune it accurately to 4.5
mc, and adjust the output to approximately 10,000 micro-
volts. Connect the high side of the signal generator through
a 1000 mmf capacitor to the grid (pin 1) of the video ampli-
fier tube V-5, and the low side to chassis. The following
steps apply whether the station signal or signal generator is
used.

3. From either side of electrolytic capacitor C-43 (10 mf)
through a 10K ohm decoupling resistor, connect an elec-
tronic voltmeter to chassis.

4. Set CONTRAST control for maximum gain (fully clock-
wise).

5. Peak audio take -off coil L-13 for maximum reading on
meter.

NOTE: As adjustments are brought to resonance, it is ad-
visable to reduce the signal generator output to prevent
overloading.

6. Peak ratio detector (T-4) primary (top core) for maxi-
mum reading on meter.

NOTE: Both the primary and secondary of the ratio detec-
tor transformer have two tuning points. Only one, with the
cores at the outer end of the windings, is the proper point.

7. Move the meter and decoupling resistor from C-43 to
the junction of R-33 (33K) and C-44 (1000 mmf).

8. Adjust T-4 secondary (bottom core) for ze,o response
on the lowest scale of the meter. This corresponds to the
cross -over point of the FM detector curve. If desired, the
symmetry of the curve may be checked by tuning the signal
generator 25 kc above and below 4.5 mc and noting the plus
and minus voltage produced, reversing the meter connec-
tions, as necessary. For proper balance of the ratio de-
tector system, the voltages in each direction should be ap-
proximately equal. If not, check the tuning of L-13 and both
the primary and secondary of T-4, the ratio detector trans-
former. U necessary, replace the ratio detector tube V-7.

AUDIO SENSITIVITY MEASUREMENT

1. Connect the signal generator to the grid (pin 1) of V-5,
the video amplifier tube, through a 1000 mmf capacitor.

Z. Turn CONTRAST control fully clockwise.

3. Connect the electronic voltmeter from either side of
electrolytic capacitor C-43, through a IOK ohm decoupling
resistor, to chassis.

4. Set the generator at 4.5 mc.

5. With a 10,000 microvolt signal, the AVC voltage read
on the meter should be greater than 5 volts.

4.5 MC TRAP ALIGNMENT

1. Connect the signal generator, through a 1000 mmf ca-
pacitor, to the grid (pin 1) of V-5, the video amplifier tube.

2. Connect the voltmeter and the germanium crystal detec-
tor, as shown in Figure 6, between the cathode of the pic-
ture tube (yellow lead) and chassis.

3. With the signal generator accurately set at 4.5 mc and
maximum output, adjust trap L-11 for minimum reading on
the lowest voltage scale of the meter.

It

VTVM

DC PROBE 220K IOOMMF

I N34
220K

FIGURE 6. ELECTRONIC VOLTMETER CONNECTIONS

IF AMPLIFIER ALIGNMENT
Equipment Required:

IF Sweep Generator meeting the following requirements:

1. 18 to 30 mc, approximately 1Z mc sweep width

2. Output constant and adjustable to at least 0.1 volt
maximum.

3. Accurately calibrated, adjustable markers

Cathode Ray Oscilloscope - preferably one with a cali-
brated attenuator

NOTE: If there is no built-in marker in the sweep genera-
tor, loosely couple the output of an accurately calibrated AM
signal generator to the IF strip. At all times, keep the
marker output low enough to prevent the marker from dis-
torting the response curve.

If a wide band scope is used, the marker will be more
distinct if a capacitor of 100 to 1000 mmf is placed across
the scope input. Use the smallest size possible, since too
large a value will affect the shape of the curve.

Procedure:

1. Replace the high voltage generator tube V-14 with an
80 ohm, 10W resistor connected between terminals 2 and 7
of the socket, to eliminate RF interference in the oscillo-
scope. The tube may also be replaced with a similar type
which has all pins clipped off except the heaters.

Z. By means of an external battery, apply a negative 3 volt
bias, through a decoupling resistor of 47K ohms, to the AGC
line, which is connected to pin ;1 of the test receptacle. See
Figure 4 for receptacle location.
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21 9MC

24 75MC

A

IF RESPONSE CURVE
(DAMPED)

21 9MG

24 75MC

B

OVERALL RESPONSE CURVE
FROM MIXER (DAMPED)

FIGURE 7. IF AND MIXER RESPONSE CURVES (DAMPED)

3. Connect an 820 ohm damping resister across the pri-
mary winding of the 2nd IF transformer T-3 (across ter-
minals 1 & 4 of the transformer).

4. Through a 47K ohm decoupling resistor, connect the os-
cilloscope across the video detector load resistor R-19
(5600), which may be reached from pin #3 of test recep-
tacle. If a stronger output is required, connect the scope
between picture tube cathode (yellow lead) and chassis. The
curve seen at this position will be the reverse of the polarity
shown in Figure 7.

5. Using leads as short as possible, connect the sweep
generator, through a 1000 mmf capacitor, to jack 3-2, feed-
ing into the grid of the 1st IF tube V-3. See Figure 4. (Do
not use the loose or "spraying" method of coupling). Set the
generator center frequency to 24.6 mc, with a sweep devia-
tion of 10 mc.

6. Tune the primary and secondary of the 1st IF trans-
former T-2 to a center frequency of 24.75 mc. See Fig-
ures 4 & 5 for core locations and Figure 7A for response
curve.

NOTE: If a distorted or unstable curve is seen on the scope
during alignment, it may be necessary to stop the oscillator
by placing a shunt wire across the oscillator inductance
(from position 2 to position 13 on the band switch).

CAUTION: A. Keep the signal input low, to prevent flat-
tening the top of the curve, due to limiting
in the video or scope amplifiers.

B. The dressing of plate and grid components
in the IF circuit affects tuning. Do not move
indiscriminately.

C. The resonance point of the IF transformers
and trap will be found at two settings of the
core. The correct setting is the one with
the core at the outer end of the winding.

7. Tune trap L-8 for maximum attenuation on the curve at
21.9 mc, as in Figure 7A.

8. Move the generator to jack J-1, connected to the grid
(pin 2) of the mixer tube V -2B. See Figure 5.

9. Tune the primary and secondary of the mixer IF trans-
former T-1 to a center frequency of 24.75 mc: See Fig-
ure 7B for response curve.

10. Remove the 820 ohm damping resistor from the 2nd IF
transformer T-3. Adjust the core in T-3 until the response
curve of Figure 8 is obtained.
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FIGURE 8. OVERALL RESPONSE CURVES FROM MIXER

BANDWIDTH

The IF bandwidth may be checked with an AM signal
generator, if desired. Connect the generator, through a
1000 mmf capacitor, to jack J-1 in the grid circuit of the
mixer tube V-ZB, and an electronic voltmeter across the
video detector load resistor R-19 (5600). Set the genera-
tor frequency to 24.6 mc, and adjust its output for a 1 volt
reading on the meter. Double the output of the generator.
Tune to both sides of 24.6 mc and note the frequencies at
which the meter again reads 1 volt. These frequencies in-
dicate the 6 db bandwidth points and should be 22.9 mc and
26.4 mc. By watching the meter while tuning slowly through
the band, any serious peaks or holes in the response curve
can be detected.

REGENERATION
After the mixer and IF stages have been aligned, a check

for regeneration in the IF strip should be made as follows:

1. Remove the battery bias and observe the response curve
on the scope as taken between the picture tube cathode (yel-
low lead) and chassis. The bandwidth may change with the
bias removed, but should not change more than 0. 2 mc.

If the bandwidth does change more than 0.2 mc, check
the cathode resistors or change tubes.

2. Set the contrast control at maximum gain (fully clock-
wise).

3. Decrease the generator input until the output signal
shows a marked decrease.
4. Any regeneration present will be indicated by sharp
peaks on the overall response curve.

NOTE: The oscillator should be stopped, as described
above, during this procedure.

MIXER & IF SENSITIVITY MEASUREMENTS

1. Connect an AM signal generator, set at 24.6 me, to the
grid (pin 2) of the mixer tube V -2B through a capacitor of
1000 mmf

2. Remove the oattery bias from the AGC line.

3. Put the oscillator back into the circuit.

4. Connect the electronic voltmeter, through a decoupling
resistor of 100K ohms, across the video detector load re-
sistor R-19 (5600).

5. Turn the station selector switch to the low channel posi-
tion which gives the lowest noise reading on the meter.

6. The signal required to produce 1 volt on the voltmeter
should be less than 250 microvolts.
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TUNING
ANTENNA, RF, & OSCILLATOR COIL ALIGNMENT

NOTE: The IF circuits must be aligned before the oscilla-
tor section can be properly phased.

Equipment Required:

Sweep Generator having:

1. Frequency range 40-220 mc
2. 10 mf sweep width
3. Output constant and adjustable
4. Adjustable markers (markers should be calibrated

occasionally by checking against an accurate signal
generator).

Oscilloscope: Preferably one with a calibrated input atten-
uato r.

AM Signal Generator having:

1. Frequency range 40-220 mc
2. Accurate frequency and attenuator calibration
3. 400 cycle, AM modulation

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

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

ANTENNA & RF ALIGNMENT PROCEDURE

I. Remove the high voltage generator tube V -I4, to elimi-
nate RF interference in the oscilloscope.

2. Remove the antenna lead-in from the chassis, and con-
nect the sweep generator to the antenna receptacle. Keep
the leads from the generator to the socket short. Use in-
ternal markers or an accurately calibrated external signal
generator for markers.

STATION SELECTOR

ANT
SECTION L3E L3D L3C L3B L3A

LIA

L5E
L5
L5C
L58
L5A

RF
SECTION

OSC
SECTION

SWITCH

L B L7A L6

LIF

VI
6C86
F AMP

L4
C10

JI
ENERATOR

JACK

V2
6U8

XER-OSC

13

FIGURE 9. ANTENNA, RF, AND OSCILLATOR COIL LOCATIONS

3. Connect the oscilloscope, through a decoupling resistor
of 47K ohms, to jack J-1, in the grid circuit of the mixer
tube V -2B. See Figure 9.

4. Short the AGC line to chassis (ground pin #1 of test re-
ceptacle).

5. Stop the oscillator by placing a shunt wire across the
oscillator inductance (from position 2 to position 13 on the
band switch).

6. Refer to Figure 9 for the location of the trimmers and
coils. The chart listed above gives the picture and sound
carrier frequencies.

7. The antenna coils are tuned to the video carrier fre-
quency and the RF coils are tuned to the sound carriers.
Figure 10 shows the shape of the curve which should ap-
pear on the oscilloscope.

8. Set the screw, in channel 13 RF coil L-4, midway in the
coil.

9. Turn the station selector switch to channel 7. Set the
center frequency of the sweep generator to the center fre-
quency of channel 7 1177 mc).

5-15'70- :75-15% 5-I5V-
CHANNELS 2-6

IDEAL WAVEFORM

RF WAVE SHAPES
TO BE OBTAINED
WITH BOTTOM SHIELD

FIGURE 10. RF RESPONSE CURVES

5-15% 5 -I5% -
CHANNELS 2-6

PERMISSIBLE VARIATIONS

V
-- 1 It

5 0,73.0Q

t_
/25%
t -T %

CHANNELS 7-13

PERMISSIBLE
VARIATIONS
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10. Adjust ceramic trimmer C-10, so that the video and
sound markers appear on the response curve within the lim-
its shown in Figure 10.

11. Move the station selector switch to channel 13, and set
the generator to the center frequency of the channel (213
mc). Adjust the screw in coil L-4 for the proper response
on channel 13 (see Figure 10).

12. Recheck channel 7 for proper response. Readjust trim-
mer C-10, if necessary.

13. Checkchannels 13 through 7 and compare with curves
in Figure 10. The peak of the curves may be sharpened or
broadened by changing the position of the grounded end of
the high frequency matching bus L -1F. It should be approx-
imately 3/16" from the switch shield. For minor adjust-
ments, bend the bus to increase or decrease the amount of
wire extending through the switch shield. Note the response
curve.

NOTE: If the response is checked with the cover on the
tuner, the picture marker will move up the left side of the
curve a short distance, but the markers should be within
tolerance.

14. Move the station selector switch to channel 6 and set
the generator to the center frequency of the channel (85 mc).

15. Compress or spread the channel 6 antenna coil L -1C
and RF coil L -5E to obtain the proper response. See Fig-
ure 9 for coil locations and Figure 10 for response curve.
The antenna coil affects the video carrier and the RF coil
affects the sound carrier.

16. Align channels 5 through 2, in that order, in the same
manner as channel 6. As the coils are in series, the proper
phasing of channel 6 will simplify the alignment of the lower
channels.

CAUTION: Make certain the bandswitch is on the correct
cnannel before checking bandpass.

OSCILLATOR ADJUSTMENT

I. Put the oscillator back into the circuit.

2. Connect the oscilloscope, through a 47K ohm resistor,
across the video detector load resistor R-19 (5600), which
may be reached from pin #3 of the test receptacle.

3. Ground the AGC line.

4. Refer to Figure 9 for the locations of the trimmers and
coils. The sound carrier frequencies may be obtained from
the chart above.

5. Set the fine tuning trimmer to mid -capacity.

6. Turn the station selector switch to channel 10.

7. Set the sweep generator to channel 10, with a center
frequency of 195 mc. Keep the output low enough to show
no evidence of limiting in the overall response curve.

NOTE: The curve shodld be substantially that of the mixer,
as in Figure 8. Any consistent tilting of the response curve
indicates that the mixer and IF stages are not properly
aligned.

8. Introduce a marker corresponding to the sound carrier
of channel 10 (197.75 mc). Keep marker signal as low as
possible.

104

continued.

9. Adjust the oscillator trimmer C-13 to place the sound
marker slightly higher in frequency than the 21.9 mc trap
dip. This allowance must be made for the shift caused by
the bottom shield being off. When the shield is replaced,
the sound marker will move down into the trap dip. The
picture marker will then be approximately one-fourth to
one-half down from the base line on the opposite side of the
curve.

10. Check channels 7 through 13, noting whether the sound
marker falls just above the trap dip, with the fine tuning
trimmer within 30 degrees of mid -capacity. (Each number
on the station selector switch knob represents 30 degrees).

11. If more than a 30 degree change in the fine tuning trim-
mer was needed in step 10, adjust the channel 13 oscillator
coil L-6 by spreading or compressing the turns. If L-6 is
is adjusted, it may be necessary to readjust trimmer C-13
on channel 10. Coil L-6 has more effect on channels 10 to
13 than on channels 7 to 9.

12. Turn the station selector switch to channel 6, and set
the sweep generator center frequency to 85 mc.

13. Set the fine tuning trimmer to mid -capacity.

14. Introduce a marker corresponding to the sound carrier
of channel 6 (87.75 mc).

15. Compress or spread the channel 6 oscillator coil L -7E
until the sound marker is placed just above the dip in the
21.9 mc trap.

16. Align channels 5 through 2, in that order, in the same
manner as channel 6, so that the sound marker falls just
above the trap dip, with the fine tuning trimmer within 15
degrees of mid -capacity.

NOTE: Since the oscillator coils are in series, it is neces-
sary to adjust the high channel coils first, before proceed-
ing to a lower channel.

OVERALL SENSITIVITY MEASUREMENTS

An overall measurement of sensitivity is made as fol-
lows:

1. Connect an AM signal generator to the antenna recep-
tacle on the receiver chassis, matching the generator to the
receiver with a resistor network. In the case of a genera-
tor with a 5Q ohm output impedance, insert a 100 ohm re-
sistor in series with the output terminal, and a 150 ohm re-
sistor in series with the ground terminal.

2. From the cathode of the picture tube (yellow lead) to
chassis, connect a calibrated oscilloscope. NOTE: To
calibrate scope, connect it across the 6.3 volt filament sup-
ply. The peak -to -peak amplitude on the screen will then be
approximately 18V (6.3 x 2.8).

3. Short out the AGC line to chassis (ground pin #1 of the
test receptacle).

4. Set the contrast control for maximum sensitivity (fully
clockwise).

5. Set the signal generator for 30% modulation at 400 cycles,
tune it to the mid -carrier frequency of the channel being
checked, and rotate the fine tuning trimmer for maximum
output.

6. The generator signal necessary to produce 20 volts
peak -to -peak on the scope should be less than:

a) 35 microvolts for channels 2 through 6
b) 100 microvolts for channels 7 through 13
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frh-te,,o4
CHASSIS

TS -216
MODELS

The circuit diagram of Chassis TS -216, used in Models 14T4 and
14T4

14T4B, is shown on the next page. Chassis TS -314 used in Models 14T4B

17T5E, 17T6G, and 17E10E, is the same as TS -216, but uses a 17"
picture tube. Chassis TS -314A is the same as TS -314, but has an
additional I.F. stage. Chassis TS -315, table Model 17T5F, is the
same, but uses a 17" metal picture tube. Model 14P1B is a portable
using Chassis TS -216. For carrying out alignment work on any of these
sets, you may refer to the full alignment information presented under
Chassis TS -236, in the previous Motorola section. The procedure is
exactly the same.

SERVICE ADJUSTMENTS

FOCUS CONTROL

Adjust FOCUS control until the fine horizontal line struc-
ture of the raster is visible over the picture area. The con-
trol should be turned through the correct point several times
until optimum focus is obtained.

CENTERING

Center the picture in its mask in the following manner:

1. Place the two arms, on the magnetic centering device,
together.

2. Center the picture horizontally with the HORIZONTAL
CENTERING control, on the back of the chassis. If the con-
trol comes within 1/4 rotation of either end of its range,
move both arms of the centering device simultaneously un-
til the picture is centered horizontally and the range of the
control is adequate. It will be helpful, during centering, if
the picture size is reduced until all four edges are visible.
CAUTION: Do not center the raster - use a picture on the
screen only.

3. Separate the two arms until the picture is centered ver-
tically. NOTE: The two magnets interact, and adjusting
one may necessitate readjusting the other.

4. Make a final adjustment of horizontal centering with the
HORIZONTAL CENTERING control.

VERTICAL SIZE AND VERTICAL LINEARITY

Adjust the VERTICAL SIZE control until the picture fills
the mask vertically. Adjust the VERTICAL LINEARITY
control for best overall vertical linearity. Adjustment of
the VERTICAL SIZE control will require a readjustment of
the VERTICAL LINEARITY control and possibly of the VER-
TICAL HOLD control.

HORIZONTAL SIZE

Adjust the HORIZONTAL SIZE control until the picture
fills the mask horizontally. As this control also affects
vertical size, it may be necessary to readjust the VERTI-
CAL SIZE control.

HORIZONTAL HOLD ADJUSTMENT

The HORIZONTAL HOLD control should have a sync
range of approximately 1800. If the control is too critical,
adjust as follows:

1. Short out HORIZONTAL OSCILLATOR coil L-16. This
maybe done with the chassis in the cabinet by shorting pins
1 and 6 of the test socket on the rear edge of the chassis.

2. With HORIZONTAL CENTERING control, move the pic-
ture 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 raster),

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.

VERTICAL HOLD

Adjust the VERTICAL HOLD control for the center of
the vertical sync lock -in range.

BRIGHTNESS

Adjust the BRIGHTNESS control, in combination with the
CONTRAST control, for the most pleasing picture. Keep
the brilliance as low as possible, to protect the fluorescent
screen of the picture tube and to prevent poor picture detail.

ADJUSTMENT OF THE ION TRAP

Under conditions of rough shipment, it is possible for
the ion trap to become misaligned. To prevent serious dam-
age to the picture tube, the following method of adjustment
should be used.

Place the magnet on the neck of the tube so that it is po-
sitioned over the internal pole pieces on the gun structure.
With the BRIGHTNESS control at low intensity, move the
magnet a short distance forward and backward, at the same
time rotating it, to obtain the brightest raster. If, in ob-
taining the brightest raster, the ion trap magnet has to be
moved more than 1/4" from the gun pole pieces, the magnet
is probably weak and should be replaced. Never correct for
a shadowed raster with the ion trap magnet if such correc-
tion results in decreased brightness. The ion trap is al-
ways adjusted for maximum brightness and, if shadows
occur at this setting, they should be eliminated by adjust-
ing the magnetic centering device on the neck of the tube.

CAUTION: Keep the brightness control at low intensity un-
til the ion trap is properly set.

DEFLECTION YOKE ADJUSTMENT

If the deflection yoke shifts, the picture will be tilted.
To correct, loosen the thumbscrew on top of the deflection
yoke and rotate yoke until the picture is straight. Before
tightening the thumbscrew, make certain that the deflection
yoke is as far forward as possible. 105
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MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

OLYMPIC RADIO & TELEVISION TRANS

OLYMPIC TV MODELS 752U, 753U, 755U, 764U, 766U & 769
SERIAL NUMBERS STARTING WITH 9-500,001 & S-600,001

0 LINE CORD

105-120 V A.C.
60 CYCLES

Ord -OFF SWITCH
ON SOUND - VOLUME

INTERLOCK
CONTROL

SOCKET PLUG Ord
GRASS

The circuits shown here and on the next
three pages are exact for the models
listed above and are very similar to
Olympic TV Models 752, 753, 755, 764,
766, 767.

ANTENNA POSTS

ELECTRICAL SHIELD___

au,!>

N.

20

3:=

0
IF)

IT
OuT IRE OF TURRET CONTAINING
TWELVE (ID) SETS OF FIVE (5)
COILS EACH

STATION
SELECTOR

300 n LINE

TEST
POINT

SHIELD

"IC 302
375- 30.14

6AG5
OR

6BC5
VI

RFAIEPOE.ER

6J6
V 2

R.F. OSC 5 CONVERTER

WELD, T
5

"IC 304
.5- 3 up f

FINE
TUNING

CONTROL

47511

L30i
22.25mc

12 CHANNEL R. F. TUNER
PART NO CL -2262

5V21NEGT

IF HR
FILTER CHOKE

624
400.1.S! 100

1"
2

3605 Ac 420v.

6.3 V 0.0 AMP.

TO ALL 6 V TUBES
(EXCEPT KINESCOPE

X J El 6V6/GT TUBES)

I- TO RINESCOPE TUBE
B IS V6/GT

V

On this page is shown
the power supply and
the tuner circuits.
On the next two pages,
in a double -page

ABC g spread, is the main
XXI* circuit; while on the

page following is the
circuit of the audio
section. These sec-
tions connect together

VIDEOIF. in the manner indicated
6 by the numbers 1 to 7,

and X for filaments.
The separation of the
circuits in this man-
ner is for printing
convenience and does
not imply such sepa-
ration in the actual
chassis.

4.140 V. 7

FIL AMENTS

wrim/mA,T.,,v tl
,,E01no L13

*20 INSULATED
SOLID WIRE
12 TURNS ON
In" FORM 107



MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION
CONNECTIONS TO AUDIO SEC

2- 3 SHows. ON NEXT PAGEOLYMPIC RADIO et TELEVISION, INC.4"  
5 ,AGE

WON

.VIDEOEF

rj Bart.

7 +14.04

DI

ft
ao

U

6AG5
OR

6BC5
Il 8

414 if LIPLIFttr1

35 V.

It

5

155V.

23.061C. 21.25N

L4 L5
Pit IF TRANS

ACC. SOUND

8.- To
w an

FORMER 023
TRAP 330.144

6AG5
OR

6BC5
2.1FlaVIE9AMPLIVER

25
010

131 V.

s

26 SIAC.

L6
BIF1LAR RIO. IF
TRANSFORMER

P

.
PIC 2P-' NO

Un

L7
CATHODE

SOUND TRAP
1.25 NC

.r<
NO

6AG5
OR

6BC5
V10

3V 4,4 4141.ifif
30 V.

a

30

nO

NOTES

I ALL RESISTORS I 20% TOLERANCE, '/2 WATT, UNLESS
OTHERWISE SPECIFIED

2 ALL MICA AND CERAMIC CONDENSERS t 20 % TOLERANCE.
UNLESS OTHERWISE SPECIFIED

3 ALL VOLTAGES ME ASURED RETAKEN POINTS INDICATED
AND cHASSiS 1EKCEPT WHERE OTHERWISE NOTED), VOLUME
CONTROL FULL ON AND ALL CONTROLS TURNED COUNTER

44
CLOCKWISE, USING AN ELECTRONIC TYPE VOLTMETER. ALL
VOLTAGE READINGS *15%, MEASURED WITH INPUT VOLTAGE
OF 117 VOLTS, SO CYCLES, A.G. AND WITH NO INCOMING
SIGNAL.

4. RED ISTOR R 34 WAS 3,300.0. 211. ON EARLY PRODUCTION.
5. PHONO- TV AND SENSITIVITY SWITCH ARE USED

ONLY ON MODEL 764. ON ALL OTHER MODELS BOTH
SWITCHES ARE OMITTED AND WIRING OF MONO -TV SWITCH
CONNECTIONS ARE MADE DIRECTLY TO THE TV POSITION

6. ON SERIAL NUMBERS R -500,00I TO R-515,800 AND 5.400,001
TO S-604,400, R53 WAS CONNECTED TO 4- 215 VOLTS
INSTEAD OF  140 VOLTS.

LI5 R62FOCUS COIL 33ft511-\2.LAA, 350 V

FOCUS
CONTROL

2,25015
WIRE WOUND

-tANVS.

NOS

R61
39015 110%-SANP-4I..

6SN7/GT
V14

trot 1410.1f1C14 z2Colf

037
05/600 V-I I -

fM 

MI v.

E
0

54

F 039
DOS/60I0 v

ro
s1 C40

005/500 v.
ss 11

511

nC

041
.00t/600 V.

SI

nC

5
US v.

MOTE T ON SOME MODELS THE VERTICAL INTEGRATOR NETWORK
WITHIN DOTTED AREA IS REPLACED BY A PRINTED
CIRCUIT CRL TA 402 00EA, AS SHOWN BELOW.

R45 R46 R47
2121t15 5.10015 5.20015

3
INPUT OUTPUT

C41 C40 C39

1

108

soo6/680vT o05/9901T

O

P.
J 35oeof

11

V

C54 C56
22opmf oot/NDov.

HORIZ. L
CONTROL1

057
10-

0

;
C55

1501.114

6 SN7/GT
v16

4041ii fC I 1401112 015C

ID

HORIZONTAL OSCILLATOR
COIL PART 52 TR- 229 

ID

B

9.

IPM

Irw

SO KA

HORI? HOLD
CONTROL

.000
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25.0 MC.

L 8 6AL5
211F IL AR PDC IF VII
TRANSFORMER T1117417filot:__

1_74]

Al.
2

tANOS

10

OLYMPIC TV MODELS 752 J, 753U, 755U, 764U, 766U a 769
SERIAL NUMBERS STARTING WITH

COIL WOUND
AROUND RESISTOR

(ALOE Dor)

L9
,to ph

- ' 926

-iV,
....

wog
22 Kll

3. -,5/5/V5.
O

R 29
560K114 101.

R IS
470R10

R - 500,001

12 AU7 (oR 6SN7/GT)
V12

108211S V.0(0 ANIPL.I.11

13.0K

PICTURE
CONTROL

5 Kft

a S-600,001
\ COIL WOUND
\ AROUND RESISTOR

IlaOlt DOT)

\ L12
viaoptl_

50 V

1850

O 0,,

2K

LII 1

L
4 5 MC
TRAP

C 32
05/6000 NOTE

cTo

SEE 2'

SEE NOTE

LOCAL FRINGE

BC'

SENSITIVITY
SWITCH

[40

601
R37

y -0"

150 0

RECTANGULAR
I6KP4 OR 16 RP4
FOR 16 MODELS.
I7BP4 OR I7BP4A

FOR 17" MODELS.
V13

KINESCOPE

R36 C34
IRn 25/400V

oo

COLOR
CONVERTER

SOCKET
175 v

150 v

VERTICAL OSCILLATOR
TRANSFORMER

O444/

EE NOTE 7
BELCW

12BH7(oR 6SN7/GT)
V15

VERT. ONE  VI.. OUTPUT
GOY 550 0

*02
ENT. HEIGHT ao£
CONTROL

MEG 11

C 43
0041/600 V 105.

-514

ED
PncliKeOUNSOME
a'ir. MODELS

r if

I MIER A

VERT HOLD
CONTROL

VERTICAL OUTPUT
TRANSFORMER

Woe 6

S Eta

Eli

row
61W
C23

f.5+

VERT. LINEARITY
CONTROL

SI

O
NM

C45
.29/400

fry
O

'V

500 K11.

5403

350 V_

BRIGHTNESS
CONTROL

0

C 74
05/600v.

YOKE
VERTICAL DEFLECTION COIL

4
00V.

12.ORIVE
.N TOOL

C67

A,_3,0,f

6BI:36/GT
V17

How/ ouTPuT
8.000 P41.14

00 NOT IMAUMI

R787
-Got

j
£o

1650.

C66
05/400 ,

2 Fil:=2

2 "of

2 u
O

I B 3/GT
V1

MUG.. 1101.TOC AWN**

PART NS TR 1193
HORIZ. OUTPUT 

HIGH VOLTAGE
TRANSFORMER

8
2
41

Q.

11,0000.

240

AMP.

FUSE

HOR12. LINEA/ITT
CONTRCS.

10TH
CONTROL

6 W4/GT g
V IG IT!

540 V.

5000

SPA%

CONNECTIONS FOR V12 USING

6SN7/GT

CONNECTIONS FOR V 15 USING

6SN 7/GT

YOKE
HORIZONTAL DEFLECTION COIL

C7I

109
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PHILCO CORPORATION
Various Philco models of this period were made in the form of dual

chassis. The Deflection Chassis employed contained power and sync.

circuits, while the R.F. Chassis contained the balance of circuits.
Some models were changed from one type of chassis to another during
production and are so listed in the table below.

To find the service material you need, first look up below the
model number of the set you are servicing, and find out what R.F.
and Deflection Chassis are used.

Philco Model No. R.F. Chassis Deflection Chassis

52-T1610, 52-T1612 33 or 32 Cl

52-T1802, 52-T1804, 52-T1808, 52-T1831,
52-T1839, 52-T1840, 52-T1841

33 C2

52-T1810, 52-T1812, 52-T1842 52-T1844 33 or 37 C2

52-T1882 35 or 38 CP1

52-T2106, 52-T2108, 52-T2144 41 D1

52-T2110 41, 35, or 38 Dl or F2

52-T2140 41 D4

52-T2142 35 or 38 F2

52-T2145, 52-T2182, 52-T2245, 52-T2282 44 D4

After having looked up what R.F. and
see the list below for reference to pages
information is presented.

R.F. Chassis

Deflection
in this

Standard
Tuner Part

in tuner,
It II II

It tt tt

Tuner Part
for power

sect.

radio pn

1X2.

118 to 120
is exact

tuners used
through

Chassis
manual

Tuner,

audio

76-6440-1
76-6777-2
76-7070

is
for
in

are used,
where this

76-5411
No. 76-5747
uses 76-6440-1

" 76-6777-2
" 76-6777-2

No. 76-7070
output.

Tuners

32 -- Similar to 33, pages 112-113, uses
33 -- See pages 112-113, Figure 14, uses
35 -- Similar to 33, pp.112-113, main diff.
37 -- "

tt tt tt II II It

38 -- "
It i It 1/ It t

41 -- See pages 116-117, Figure 37, uses
44 -- Same as 41, pages 116-117, except

Deflection Chassis
Cl -- Similar to C2, page 115, diff. pwr.
C2 -- See page 115, Figure 15.
CP1 -- Similar to C2, page 115, has AM
D1 -- See page 114, Figure 38.
D4 -- Same as Dl, except for AM radio provision
F2 -- Similar to C2, page 115, uses two

Alignment information given on pages
these sets. The specific Tuner Alignment
76-7070, but is very similar for other
The Philco material in this manual is reproduced
of the Philco Corporation.

76-5411 Standard Tuner
76-5747 See page 112

See page 118

See page 116.

correct for all
Tuner Part No.
these models.

the courtesy

111



MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

BUILT- IN C523 AERIAL
AERIAL TUNING

- 20 75 OHM UN -
300 OHM BALAN- BALANCED
CEO INPUT INPUT

-03 10

6 '00000
L500

2 40
fR500

1800
1 30

LIU r-OL501

1C 500

IrLs'-'01:17czto.

FM TRAP TAPERED LINE ASSEMBLY

6AU6
1ST V IF

44C200

R222

6606

R223
1.0M

USED IN 37
CHASSIS ONLY

112

I

6.6VI.45A
8110

W 7PILOT LAMP
1100

PART OF 100 SECTION ON
R F CHASSIS

*6800 OHMS IN 37 CHASSIS

SECTION 5
RF

TC 502

WS50004F7

6CB6
R F AMPL

R503
I MEG

TC504

W5500001/

C202

I( 6AU6

2ND VIF

.5V 3 4
R204
68

8205

330

Tuner Part No. 76-5747

TCSO4

4.135V

21.8514C
TRAP

C507
.66 OF

R507
1006 C5I1

0.5-3

C5 2
80V

1/212AV7
L526 OSC 6

C514 C515
TEST T1500 15

POINT =
4 41,

01
125V TC507

23 5IAC

1/2 12AV7
MIXER

R506 8

C513

T 220

C509

T33455008(n

NOTE:

SWITCH SHOWN IN
CHANNEL 2 POSITION

TC 506

R508
10

40K

sf0,21.4iL919. tw,_

'7 111\ L523
W"" TC505

WS500CUll W5500E1(14)

330 330
C204

Tiso.

COLOR CODE

BLACK

ORANGE

GREEN

YELLOW

6AU6
3RD VIF

135VA

R209
AA".
330

L206
RFC

10014

C210

T.22µF

0520
FINE

TUNING

m.C211
MM221.I.F

CHANNEL 13
L534

TC514

L532O

TC511 TC510
WS 500A(F) CHANNEL 6

6CB6
VIF

WS 500AIR)

90A

7

C2I3

R2154 7°
5600

SECTION 2- VIF

r

L_

C3
6

SE

t2AU
AGC

VIDEO
1ST S

125V
2

R40
150

0400
12014

PART

I = 400 S

C215

71500

Figure 14. Schematic Dia



MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

Philco R.F. Chassis 33

:TION 4 - SOUND

1- 1

C402

1600

145 MC
8 I

-J

6AU6
2ND SIF

6402
6806

1600

5

60V

=C401r..,,

R403

1K IW

2401

®

Ise

R405

228
IW

C406
45-370

R406 8407

1/2 678
DISC

AUDIO

CONTROL
SOCKET

220

1/2 678
1ST

AUDIO

410

C412

02K Y

9 65V

41 5

1011E6

006811F
MIA

7C5
AUDIO

290V > OUT

8
441 N

R415
+106WA"

106

LUG VIEW

1400 J401

L303
1OLLII

C301

.047LLF
L300
TC300
4.5 MC

126V
TRAP 41

1/2 12AV7
1ST VIDEO

46 8
8V 4

MN 7:4; o
9

C302

(TIT
R302

2700

C304

8303
3300

6305
L301 i 8mEG

EI8OLLH

6405
VIDEO
OUT

7

afry

ON 3 -VIDEO 250V

2

0 TO 9V

C306

4250v .047
I(

uLF

5 1601/s, k,

6 `4,

a

6 308A
>2500

CONTRAST

4 N

C307

.4711F

+mm C303C
40LIF

60 CPS

C R T
17BP4A

T ss
900

1
pmF

S

300

1933001

N GN
0

FCCII

10 4,
2

25 TOIN 11
105M 12

BR EN

30001

TO HIGH

VOLTAGE

POWER SUPPLY

R313

1300

R312
9W

1006

1006

BRIGHTNESS

,TJ

P L400
AUDIO

CONNECTOR

AUDIO SECTION
ON DEFLECTION

CHASSIS

4
IC

05
03 02

3306 LUG VIEW

L208
405tH n r-

ww.0217
8

VIDEO
TEST
JACK

- J200

60 CPS

3V

8646
,,NevNe
47K

6

1806

R603

S R248

3300

L209

1001.1.11

R219
330

R221
150 6

R220
16

1006

m1/2

12AU7
1T NOISE

`$^H 175V.
1SSE

P

SYNC NGATE

2

60 CPS

4

R604
C607 --nAm"--

633 .8MEG 210

6-1111 4
0602 9605

270K

-1.4

7V

70.

3

ny 200

60 C PS

.01311F

SECTION 6 - SYNC

6

1/212407
2 ND SYNC

SEP

PL IOU
PIN VIEW

18V PP

60 CPS

BR

0

0
320V 2

1
BL 21V

ON -9

3

os

W 6 3VAC

F
6.3 VAC

250V

m, 33

NOTES
RESIISTOR VALUES ARE IN OHMS, 1/2 WATT, AND CONDENSER VALUES IN LIME, 6000
UNLESS OTHERWISE STATED.

K INDICATES 1030 OHMS, MEG INDICATES 0300,000 OHMS.
WAVEFORM VOLTAGES ARE PEAK TO PEAK VALUES. THE FREQUENCY IS THAT OF THE WAVEFORM. NOT THE SCOPE SWEEP RATE.
WAVEFORMS TAKEN WITH A MODIFIED PHILCO MODEL 7019 OSCILLOSCOPE.
VOLTAGES MEASURED WITH A 20,000 OHMS PER VOLT METER. RANGE Of VOLTAGES INDICATES MAXIMUM VARIATION WITH CONTROL SETTING.
9 INDICATES LESS THAN ONE OHM.

6

P1100

113



MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

PHILCO
Figure 5. FM TEST Jack Adapter

VTVM OR
24000 -OHMS -PER -VOLT

VOLTMETER

GND

TO OSCILLOSCOPE

PLUG PART NO.
27-4785-3

PINS AND5

38. Deflection Chassis D-1, Schematic Diagram

TOP VIEW

VOLTMETER

MINIATURE SHIELD
PART NO.

56 -5629FA3

SHELL
PART NO.56-1146-I

PLUG
NO. 27-4785 3 NN PINS I AND 5

REMOVED

GND

NOTE: CONNECTIONS
INSULATED WITH
SPAGHE TTI
SOLDERED

OSCILLOSCOPE

TERMINAL
STRIP

1/4- HOLE

SOLDERED

SECTION 6 - SYNC
1/2 INT
SYNC INN

.R617
:111E4

4618

106

rww C604
AV 047

9f.

C407
341

451

_L

4611

8200
4610 1W

126
200

R613 RIMS 0605 8616

06 4100

NIA
4700

R612
6600

.079F
4700

4700

SECTION 7- VERT SWEEP

vtg/P,'j1C C702
690047
VERT OUT

Bt.

90 onus
-TOW 40

-
w

1700 380

6 I 6
350 OHY5 -- 2._r-5

9712

00
.022
ME

9700
804

9701

259( 0ERT

HOLD

156

4706
54E1,

HEIGHT

ILLE

49702
1.5

?,14EG

"I 46C101
ILIF

0703
680

T701 4300 PL600

2504

R704 V. -
19EG

FST117t S 8105i 2204
rE9.,1

8

4

R708

2

all J P1611

O330MS:

9709

226
291

4.K/04

141

DEFLECTION
YOKE

12 19710
OHMS 1,000

Y5

14111

000

R
Cs7,g,1

1J800 70

71610 L2!____J

C803

0800

C600 ' 57
120 _J._

R806
124

R1101 4802
82K 754

SC HORIZ
1815A

O HOLD

723`011:
C 8 01

2200 491

1804

180

6597GT
PHASE COMP

130
AND HORIZ

05C

/10477=/. --
LOCK- IN
45-370

S 8610
3.34E0

809 R811

!L2E. 4.

2 5

904 390K
X5% 1-5%

TC805 .R806
.15u0 :4704

R913
8200

C806
0/2
uf

1900r
PO

480

BL

L6021
24

:0HY5

?X805

60nOHMilS
.2

0807

(-44.
L

BR

C27005''
t X T

14807
186

R 14
4706

464

4700

0911

°V4E1

`37- 7
i5/41.

R815
104
2W

DO NOT

4

210
OHIAS

SECTION 8 - IHORIZ. SWEEP

MEASURE

6006G OHMS
NORI2 OUT

06

4820

82074
49

TH

1601
A

S6
C

905
WW1

IX827

3031910(7,

0606
-f 000 6

20 OHMS
RFC

643
DAMPER 2

0800 ---1

PL800
PIN 7

0803

: 113
CM

4.4 PINS
080041.

11Ep 0 HOR12
1 YOKE

J800 L804
PIN 3

DEFLECTION OHMS
YOKE p,,9

0800 Ft KO

REIS
686

Rata
47

C812 3800
4414E 4441.-[ PINS

LLCMS
T 104E

0800
LUG VIE

240

IA. L807
:20 OHMS

RIO

2

REG°.

24

614 AC

-12

0704
1004

R105

220K

0100

---/ 0000
45 0X45

25H

1..003
100

R102

4 1101
12007
1500

7.5
15w

0102

1500

SU RECT

CR101

-
300V

..R102 RAT'
R100

x
50°V 50V

E

Ill 1~e

3400 F102

1 0100
LUGPEIV

0100

114

15.924
WIRE

F101

001(01IVE
HEATER
LINKS

5.1V

3.5

OHMS

7700
6047

s,po

0101

'EP 573 PL Ill

1114

60 CYCLES

142
DOUBLER

SECTION 1-POWER

C105

500

RIO'
2.5 MEG

9107
2.5 MEG

C104

I(
500

15301
HV RECT

T801

B

11

mv AIgBE

NOTES

RESISTOR VALUES ARE IN OHMS WATT AND CONDENSER VALUES

ARE IN 401,600 v,uNLE SS OTHERWISE INDICATED

4.1000 :7000,000 OHMS F. LES S THAN ONE OHMS

VOLTAGES MEASURED WITH A 20.400 -OHMS-PER-VOLT METER.

RANGE OF VOLTAGES INDICATES MAXIMUM VARIATION WITH

CONTROL SETTING.

SIGNAL PATHS ARC SHOWN Br HEM CONNECTING LINES
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Tuner Part No. 76-7070Philco
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Figure 37. R -F Chassis 41, Schematic Diagram
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Philco Schematic Tuner Part No. 76-6440-1
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TELEVISION TUNER ALIGNMENT
The following simplified procedure may be used to 1. Disconnect the white (a -g -c) lead from the

align the oscillator when the television i-f alignment tuner, and connect it to the negative terminal of a
1.5 -volt battery. Ground the positive terminal.is satisfactory and a station signal is available.

2. Connect a 3300 -ohm resistor in series with the
1. Mechanically preset the fine-tuning cam to the red lead from the tuner. Connect the "hot" lead of

center of its range (see figure 6). the oscilloscope to the junction of the red lead and
2. Tune in the highest -frequency channel to be the 3300 -ohm resistor.

received. 3. Connect a 330 -ohm resistor from the green lead
3. Adjust the tuning core for that channel, or the to ground.

next highest, for the best picture; that is, starting with 4. Connect the FM (sweep) generator to the 300 -
sound in the picture, turn the tuning core until the ohm aerial input through an aerial -input matching
sound disappears. Repeat for each channel received network. See figure 2.
in the area.

BAND-PASS ALIGNMENT PROCEDURE
A 330 -ohm resistor is shunted across the 1st

i-f coil, to eliminate the absorption effect of this coil 1. Set the CHANNEL SELECTOR and FM
on the response curve. (sweep) generator to Channel 12 (213 mc.). Adjust

CRYSTAL 22011LIF the generator for sufficient sweep to show the com-
PART NO. PART NO
54-6001 62-122001001 plete response curve.
Hi I (-0.

OSCILLOSCOPETO
,P0A%0TOONOOHMS :7AORUT

66-4108340

2. Establish the channel limits (see figure 7) by
using the marker (AM r -f ) signal generator to pro-

Li:. 1,0A040TOONOOHMS

INPUT duce marker pips on the response curve; set the
62-147001001 66-4108340 generator first to 210 mc., then to 216 mc.T

3. Adjust TC505 and TC507 (figure 6) for a
Figure 3. Wiring Diagram of Crystal Detector symmetrical, approximately centered pass band. Set
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marker generator to 213 mc. Detune TC507 counter-
clockwise until a single peak appears. Adjust TC505
until the peak falls on the 213-mc. marker. It may
be necessary to increase the output of the generator
during this adjustment. Then adjust TC503 for mind -
mum curve height and symmetry of the single peak.
The aerial circuit is now tuned for the high channels.

4. Readjust TC505 and TC507 for a symmetrical
response, centered about 213 mc.

5. Set the CHANNEL SELECTOR and FM gen-
erator to Channel 7 (177 mc.).

6. Establish the channel limits by using the marker
signal generator to produce marker pips on the re-
sponse curve; set the generator first to 174 mc., then
to 180 mc.

7. Note the response curve, with respect to tilt and
center frequency. The curve should be centered in
the pass band, and should be symmetrical. If not,
it will be necessary to make the adjustments given in
step 8. However, when making these adjustments,
the effect of Channel 13 adjustments on Channel 7
must be taken into consideration. This is done by
over -compensating with the trimmers, so that, when
Channel 13 is adjusted, Channel 7 is nearly correct.

8. Adjust C506 and C515 (see figure. 36) to
obtain a response curve which is the mirror image
(tilt in the opposite direction) of the original. This
is the overcompensation mentioned in step 7.

9. Set the CHANNEL SELECTOR to Channel 13,
and retune the generators. Readjust TC505 and
TC507 for a symmetrical and centered band pass.

10. Set the CHANNEL SELECTOR and generators
to Channel 7, and check the response for center fre-
quency and symmetry. Repeat steps 8 and 9 as many
times as necessary to obtain the most symmetrical and
centered response curves on Channels 13 and 7. Chan-
nels 8 through 12 are now correctly aligned.

11. Set the CHANNEL SELECTOR and sweep
generator to Channel 6 (85 mc.).

II MC MA1(
4.5 MC MIN

RESPONSE MUST
FALL INSIDE SHADED
ARE A

CHANNEL CARRIERS
MUST LIE BETWEEN
THESE LIMITS

Figure 7. Television -Tuner Response Curve,
Showing Band -Pass Limits

12. Establish the channel limits, using the marker
generator to produce marker pips on the response
curve; set the generator first to 82 mc., then to 88 mc.

13. Adjust TC504 and TC506 for a symmetrical,
approximately centered pass band. Set the marker
generator to 85 mc. Detune TC506 counterclockwise
until a single peak appears.

Adjust TC504 until the peak falls on the 85-mc.
marker. It may be necessary to increase the output
of the generator during this adjustment. Then adjust
TC502 for maximum curve height and symmetry of
the single peak. The aerial circuit is now tuned for
Channels 5 and 6.

14. Readjust TC504 and TC506 for a symmetrical
response, centered about 85 mc.
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Philco TELEVISION I -F ALIGNMENT
Before proceeding with the i-f alignment or mak-

ing an alignment check, observe the following pre-
liminary instructions:

1. Connect the oscilloscope to the 2200 -ohm re-
sistor from the ALIGN TEST jack adapter.

2. If additional attenuation of the marker signal is
required when using Visual Alignment Generator
Model 7008, insert a 10,000 -ohm resistor in series
with the output lead, or use a 2nd harmonic of Band
A, which will give a marker of lower amplitude.

3. Preset the television controls as follows:
a. CONTRAST control fully counterclockwise.
b. BRIGHTNESS control to give a dim raster.
c. Function switch to TV position.

4. Insert the FM TEST jack adapter into J402.
5. Insert the ALIGN TEST jack adapter into J200.

I -F ALIGNMENT PROCEDURE
1. Preset TC201 and TC203 fully counterclock-

wise. See figure 36. Preset TC200 and TC202
to the center of their ranges.

2. Connect the oscilloscope to J200, pin 2, through
the 2200 -ohm resistor from the ALIGN TEST jack
adapter, and connect the AM generator to G1 (mixer
grid on tuner).

3. Feed in a 28.1-mc. AM signal, and tune TC201
for minimum output (use first minimum). Use zero
bias during this adjustment.

4. Feed in a 21.85-mc. AM signal, and tune TC203
for minimum output (use first minimum). Use zero
bias during this adjustment.

5. Tune TC205, TC204, TC202, TC200, and TC507
for maximum output at the frequencies indicated in
figure 36. Use 3 volts of bias, and attenuate
the generator to keep the output below 2 volts, peak
to peak.

0

50

100

120

IE

60 5.5
SOUND / (A

CARRIER 59.35

Figure

(81
57.35

FREQUENCY IN MC

55

EC/
55.25
VIDEO

CARRIER

9. Over-all R -F, I -F Response Curve,
Showing Tolerance Limits for Channel 2.

6. Feed in sweep and marker signals to Channel 2
through the aerial -input terminals. The tuner pass
band should be checked, and the tuner aligned, if
necessary. Touch up TC205,
TC204, TC202, TC200, and TC507. See NOTE below.

IMPORTANT: Do not turn any of the i-f tuning
cores excessively after they have been set to the ap-
proximate position by the use of the AM signal gen-
erators; to do so may cause poor transient or phase
response, resulting in trailing whites or smear. If a
response within the limits shown cannot be obtained
by a slight adjustment, carefully repeat the AM ad-
justments, and, if necessary, trouble -shoot the i-f
system. It is preferable to get a response curve within
the tolerance range WITHOUT touching the adjust-
ments made with the AM signals at the specified fre-
quencies.

NOTE: TC205 rocks top of curve.
TC202 controls level of carrier.
TC204 controls dip or peak on carrier side.
TC200 controls bandwidth (sound side).
TC507 controls dip or peak on sound side.

S -I -F ALIGNMENT PROCEDURE

1. Remove the first i-f tube, and connect a v.t.v.m.
or a 20,000 -ohms -per volt voltmeter to the FM TEST
jack adapter. Adjust the VOLUME control for
moderate speaker output.

2. Feed in an accurately calibrated 4.5-mc. AM
signal through the 2200 -ohm resistor in the ALIGN
TEST jack adapter to pin 2 of J200.

3. Tune TC400 and TC402 for maximum indi-
cations on the meter. The point of maximum meter
indication for TC402 should also be the point of mini-
mum speaker output.

4. Tune TC402 for minitnum speaker output.

5. Connect an r -f probe or crystal detector to the
grid (pin 2) of the picture tube. See NOTE below.

6. Tune TC300 for minimum indication on oscillo-
scope. If a crystal detector is not available, TC300
may be adjusted for minimum beat pattern, observed
on the picture tube, with a station picture present.

7. Replace the 1st i-f tube. Tune in a station and
use the speaker output as an indication.

8. Turn the FINE TUNING control clockwise to
obtain a slightly fuzzy picture.

9. Tune TC402 for minimum AM (noise) output.
NOTE: The r -f probe, Part No. 76-3595, is used
as a detector of the 4.5-mc. signal, and the oscillo-
scope as an indicating device. An alternate crystal
detector may be made up.
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RCAVI
CHASSIS DESIGNATIONS
KCS47B
KCS97F In

KCS47C .. . In Models 7T112,
KCS47C In Models 7T1l2B,
KCS47D

The models listed
service material
addition Model 7T143,

C
In Models
Models 7T103B

7T122,
7Tl22B. 7T1235

above
including

TO
7T103 and

and
7T123 and

and
In Model

using

using

R
MODELS 71103, 7T103B,

7T104, 7T104B, 71112, 7T112B,

71104 7T122, 71122B, 7T123, 7T123B,
7T104B

7T124 7T124, 7T125B, 7T132
7T1253

7T132
Chassis Nos. KCS47B, KCS47F, KCS47C, KCS47G or KCS47D

the chassis as stated are covered by this
the main and supplementary schematics. In
television Chassis KCS-48A, uses the same

circuit except that
Model 9T147, using

the audio section of the radio section is employed.
Chassis KCS-60A, has this same difference, but uses

a 19" picture tube. Model 7T111B, using Chassis KCS-47GF-2, is similar

to the "B" series
mentary circuit
additional receiver.

sets such as 7T103B, and this material plus the supple-
will be of aid in case you are called on to service this

Models 9T105, 9T126, 9T128, using Chassis KCS -49B

or KCS-49C, are also similar to the "B" series sets except that some of

the parts differ and a 19" picture tube is used.

ALIGNMENT TABLE

STEP
No.

CONNECT
SIGNAL

GENERATOR
TO

SIGNAL
GEN.

FREQ.
MC.

CONNECT
SWEEP

GENERATOR
TO

SWEEP
GEN.
FREQ.

MC.

CONNECT
OSCILLOSCOPE

TO

CONNECT
"VOLTONMYST":0

MISCELLANEOUS
CONNECTIONS

AND
INSTRUCTIONS

ADJUST
REFER

TO

DISCRIMINATOR AND SOUND I -F ALIGNMENT

1 2nd sound i-f grid
(pin 1, VI16)

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 T112 (bot.)
Adjust TI12 (top) for
max. on meter

Fig. 12
Fig. 9
Fig. 8

2 " " Junction of R192 5
S103

Meter on 3 volt scale T112 (bottom) for
zero on meter

Fig. 12
Fig. 9

3 " " 2nd sound 1-1 grid
(pin 1, V116)

21.00
cen'er

.1 v. out

Junction of R198 6
5103

Not used Check for symmetrical
iory ,posltive 6. negative).
adjust T112 (top) until

response wave-
It not equal

they are equal.

Fig. 12
Fig. 9

4 1st sound i-f grid
(pin I, V115)

21.00 1st sound i.f grid
(pin 1, V115)

21.00
reduced
output

Terminal "A" of
Till in series
with 33K.

,. Sweep output re-
duced to provide 0.3
volt p -to -p on scope

i T111 (top and hot.)
for max. gain at
21.00 me.

Fig. 13
Fig. 10
Fig. 9

PICTURE 1-F AND TRAP ADJUSTMENT

5 Not used Not used - Not used Junction of R102 &
R201

Connect bias box to
junction of 8102 &
R201 and to ground

Adjust potentiometer
for - 3.0 volts on
meter

Fig. 10

6 Terminal D of
T101

21.00 " - ,, Pin 2 of V106 and
to ground

Meter on 3v scale.
Rec. between 2 5 13

T103 (top) for min.
on meter

Fig. 10
Fig. 8

7 " 21.00 " - " T105 (top) for min. Fig. 8

8 27.00 - " " " TI02 (top) for min.

9 " 27.00 " - " " " T104 (top) for min. "

10 " 19.50 " - ' " " TIO1 (top) for min. "

11 " '24.35 " - " " L103 (top) for max. "

12 22.5 " - " " " T104 (bot.) for max. Fig. 9

13 " 21.75 " - " " ,, T103 (bot.) for max.

14 " '25.3
', - T102 tbot.) for max. "

1.41.---.6
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ANT TB

300EL
BALANCED

P300A-NI
REAR
View

TO
ANT 72 IL

COAX

P300/3-Ni
REAR
VIEW

ANT. MATCNIN-G1
UNIT

L200 1201

.1200-F T200 c202. C200
FRONT ANT 100 lb
VIEW TRANS

1.37

L36

51-4 1.35
FRONT

133

1203

51 -4 REAR

51-3 I 51-3 REAR
FRONT

127 ,012 1 ..A 4
270 L28 L26 55

,Ao
129 125 O 05

04
L30 L24 A,

e . 5 13I L23 .6
149 1.22

R5 CIO
100K 390

TEST
IONS

51-2
FRONT

LIS

117

LI4

Lt3

11AT.*

KCS47B AND KCS47C CIRCUIT SCHEMATIC

7T103,7T104.7T112,7T122,7T123.7T124

12.-F UNIT
v2

C20 6C B 6 Ri i RIO
270 R -F Ampt_ 3900 ISO 3

c 22 s ..161--.--;7-'$C21 5118
7-30 7 57 1 5000 4. 10 MEG

22K rWy r t
1.2174 -LC ta. +1200
11500 11500

51-2
O R4 01 REAR

15 °100
18

.3 . 11aow
04 8112 1°.

A, 8200 5.1
s*,

L12 5

0.8414

05C.6J 6MIXER
+1350.

LSO
foe WI)

56
3300

C8
6.8

L44

T1 1

CONY WI
TRAK 75A.

COAX

C144
.0I

7101
1ST DIN. I -F

TRANS.

DCarzoi
4,103 D A -0.8V

C10611.15.2:
5E1 gdar OCI(O

5C

%ins

6AU6
151 SOUND

I F AMPL.
T111

SOUND 1-F
TRANS.

e-1

-C185

CiEsli 5184
15001 82

C102 51 8203

1500

'C186
500 =.2D

V101

6AU6
1ST PIN. I- F
AMPL.

8185
1000

C107
270

41200

1-
>
N

211./RAPI:Lisl.F
-RSV

4 3
. . , 24es eiE, ...:;aLTc4i7o.s$8aloos:

RsS.:1C 105A A 24'2
33K IX.' Rk11*

-1
1C106118104 C10515 R219,n.C10:11.-C;1381.74. 4V,Ici:9:0

1500 1000 I.01 1000$ T1500 1500

4.230V. - 1101 +2.30,4

121 v

J
-

C222.

IM0
=

6AU6.

V102

6CB6
2ND. ME. I -F

5187
A7K

/ARL C110
270

5 1040.
7 5110 5108

475 12K
15.tCiny

192 C154

1.01
1.01

81109(
000 SS

15520%1

5203 100
100 .11 NV*

L47
s r_.. "846-1-"21 ID R2K 07 .1222Kf 7tsooTT s MF

C I84A 14-
L43 1500 T

'14. r r
1 CHANNEL SELECTOR +120V. +375V.Cl +2500

0.8-1.4
1 L2 FRONT AND SHOWN CS P21 -1 CSSW (S1) VIEWED FR074

1.5 MC .j POSITION

39 -11004
Aliet -,-

.S.hEi
IN CHANNEL 2 (54- GO

,..1.4 C23
To.Et3 82

C146

C3 -
120 IS -

121

018 -CI9
, 15001 11500

PRODUCTION CHANGES IN KCS47B AND KCS47C

In some receivers, T1 I I had on:y a single winding. C170 was SO mmf. and
was connected between V115-5 and V116-1. R186 was 100K and was con-
nected between V116 -I and and. C222 was omitted.

In some receivers, 8118 was 2.2 meg., R133 was 6800, R201 was 33K and
C130 was .0015. V105.5 was connected to and. and C224 was omitted. A229,
10K and LI15. 500 muh, which were connected in parallel, were removed and
were replaced by 8139. 81239 was omitted and R228 was connected 10 gnd.
C223 was omitted.

In some receivers, R173 was 1 meg.

In some receivers, RI83 was 10011 and was conneced from 115 v. supply
line. to and.

In some receivers, 8149 was 1.2 meg. 8148, 3.9 meg., was removed. It was
connected between the yellow lead of T106 and gnd.

Due to a severe resistor shortage during the production of this series of
receivers it was found necessary to substitute resistors of different values from
the nominal, value shown on the schematic. These substitutions were ap-
proved by the engineering department for each particular application in the
circuit only if the change in value did not impair receiver operation. In some
such instances, these substitutions involved a change in the value of 5%. 10%,
20% or in a few instances even greater change.

In critical circuits where a change of value could not be tolerated, the
proper resistance was obtained by the use of series, parallel or even series -
parallel combinations of resistors in order to obtain the correct value of re-
sistance or wattage.

It it should become necessary to replace a resistor or group of resistors, the
values shown in the schematic and parts list should be employed.

Chassis KCS-47B and KCS-47C.

122

-1

C113
1500

8143 C137 C138 0139
22.C. '002210047 10047

5137 = v
ISK

5138
181 f. C135

0,47

+120 V

65N7-GT 5144 5145 5148 C 140SYNC. AN, 12K. 8200 8200 .01*460
1236 5 ci3
1011 .01

7v

R165 65N7 -GT
CONTR. ItiGn. wit 3515W HOR SWEEP82K , tAt 3 1-Y - OSC.CONTR 050.WillirM2214.16.

_ C150
.047

C,4.13 . 132161

C147A
10 -NO
Nowt's. 1 516o R162 R164 C131 -

LoCia..6r fISOK 85015 >821C .0221
RANGE

IICONTR.,-

5147
I MEG

VERTICAL
-(01.D

CONTROL

5146 VII0
50 K

1404.14010

T1OG
VERT. 05C.

TRANS.

5151

NINNT
CONTR.

71015
50510. 05C.
TRANS.

CN9
.047

5V.I

CtS2

+225 v
5169

85V 8200
4

0.47
CiS3 -5167

3900
r5(-)15° iao --lf-

C154

5165
3301

.01

5173
8205

C156
-Oct

:1-V1

+373 V.

0.21

All resistance values in ohms. K = Coil resistance values less than 1

1000. ohm are not shown.
All capacitance values less than 1 in Direction of arrows at controls indi-

MF and above 1 in MMF unless other- cates clockwise rotation.
wise noted.

1
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T112
SOUND DISCS.

TRANS.
r -

tee VP
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`A&
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I R198
1-4

270 T 13301(
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REAR
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+375V
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P
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KCS47B and KCS47C
Diagram

FUNCTION 510 VIEWED FROM
FRONT AND SHOWN IN POS 1
(mAx. COUNTER CLOCKWISE)

POS. I -TV MIN HIGHS.
2 - Tv NORMAL
3 - Tv PAIN. LOWS
4 -PmoNo MIN HIGHS
5 - PHoN 0. NORMAL-

-PHONO Mist LOWS

v 07
12 A U 7

DC RESTORER.
I SYNC. SEP.

L109 0190
120 MOH .047

0215
1 -0 -We

R220
390 820K

R230
5 547000129 CI32

560K o.1

RI27
220

C130
.0033

1200 J105 t 20V
VNA.
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..) 1108
500
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8223
4 220K

5106
A -G -C CONTROL
C 3 POSITION)

0135
4700

C133
.047,

7.8133

4701,

51.5 RED

R231
220 K

02223
270

RI41
47K

RZ32
220K

010515
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VERT. SWEEP
050. 4 DISCI.

13950 2

RI74
47

C 143
.04.7 2.2

R152 -MEG
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C141 4. R157
5 MF. + 2201
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V
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TRANS.
1 01_
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I I
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m -v SECT.

CIA
500

-+375 V.
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PIN
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In some receivers, substitutions have
caused changes in component lead color
codes, in electrolytic capacitor values
and their lug identification markings.

0 142
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See next page for differences
in KCS-47D, KCS-47F, KCS-47G,
and the circuit shown here.1123
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Circuit showing audio.
section of Chassis
KCS-47D used in Model
7T132, as being dif-
ferent from the main
schematic shown on
previous page. In
other ways Chassis
KCS-47D and KCS-47B
are the same.
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Service

RCA VICTOR
material on Model

MODEL 41101
Chassis No.

4T101, using Chassis 61, appears

61

below and on the

next five pages. You will find that Model 4T141, using television Chassis

KCS -62, uses exactly the same circuit except the audio section of the radio
unit is used and 6AQ5 is omitted and 6AV6 is used for bias only.

ALIGNMENT TABLE

STEP
No.

CONNECT SIGNAL ! CONNECT
SIGNAL , GEN. SWEEP

GENERATOR 1 FREQ. GENERATOR
TO ] MC. 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 I 2nd sound i-f grid
1 (pin 1, VI16)

21.00 I Not used
.1 volt
output

- Not used. In series with 1

meg. to pin 7 of
Vll7

Meter on 3 volt
scale

Detune Till (bot.)
Adjust Till (top)
for max. on meter

Fig. 12
Fig. 9
Fig. 8

2
, - Junction of 16192

6 5103
Meter on 3 volt
scale i

T111 (bottom) for
zero on meter

Fig. 12
Fig. 9

" " 2nd sound i-f grid
(pin 1, V116)

21.00
center

.1 v. out

Junction of R192
6 SI03

Not used Check for symmetr'cal
lorm (positive 6
equal adjust Till
equal

response wave-
negative). It not
top) until they are

Fig. 12
Fig. 9

41 1st sound i-f grid
1 (pin, 1, VII5)

21.00 1st sound i-f grid
re- (pin I, V115)

duced
output

21.00
reduced
output

Terminal A of
T110 in series
with 33K

' Sweep output re-
duced to provide
0.3 volt p -to -p on
scope

1110 (top and bot.)
for max. gain and
symmetry of 21.00
mc.

Fig. 13
Fig. 10
Fig. B

PICTURE 1-F AND TRAP ADJUSTMENT

5 7Not used t Not used - I Not used Junction of R102
6 R103

Connect bias box to
Junction of R102 6
8103 and to ground

Adjust potentiom-
titer for -3.0 volts
on meter

Fig. 10

6 Terminal D of I 21.00
1101

.. - " Pin 2 of V106 and
to ground

Meter on 3 v. scale.
Rec. between 2 5. 13

T103 (top) for min.
on meter

Fig. 10
Fig. 8

7
.1

..
I 21.00 - " " " T105 (top) for min. Fig. 8

8 " I 27.00 - T102 (top) for min.

9
4-

! 27.00 " - " T104 (top) for min. .,

10 I 19.50 .. - " TIO1 (top) for min.

11
..

1 24.35 " - " " L102 (top) for max.

12
Of 22.5 " - " " " T104 (bat.) for max. Fig. 9

13 " 21.75 " - 1

" " T103 (bot.) for max. .,

14 " 25.3 - 1 " " " T102 (bot.) for max. "

11-F UNIT ALIGNMENT

STEP.
No.

CONNECT
SIGNAL

GENERATOR
TO

SIGNAL
GEN.
FREQ.
MC.

CONNECT
I SWEEP

GENERATOR
TO

SWEEP
GEN.
FREQ.

MC.

CONNECT
HETERODYNE
FREQ. METER

TO

HET.
METER
FREQ.

MC.

CONNECT
"VOLTOHMYST"

TO

MISCELLANEOUS
CONNECTIONS

AND
INSTRUCTIONS

ADJUST
REFER

TO

15 Disconnect the co -ax I-nk from terminal 2 of the r -f unit terminal board and connect a 39 ohm composition resistor between lugs 1 and 2. If the
receiver osci lator is adjusted by feeding in the r -f sound carrier signal, couple the link loosely to lug 2 of the r -f unit terminal board so as to
permit measurement at sound discriminator. In early production units in which L44 is adjustable, back the L44 core all the way out. Detune

T1 by backing the core all the way out of the coil. In order to al'qn the r- tuner, it will first be necessary to set the channel 13 oscillator to

frequency. The shield over the bottom of the r -f unit must be in place whey, snaking any adjustments.

16 Antenna
terminals

215.75
MC.

Not used Loosely coupled
to r -f oscillator

236.75
MC.

Junction of RI92
6 5103 for signal
gen. method only

Fine tuning con-
tered. Receiver on
channel 13. Het.
freq. meter coupled
to osc. if used.

Cl for zero on
meter or beat on
het. freq. meter

Fig. 10
Fig. 8

17
.. C o n n e c t "Volt-

Ohmyst" to ter.
minal 3 of the
IA unit terminal
board

Turn AGC control
counter -clockwise.
Connect bias box
to terminal 3 of
r -f unit term. board

Adjust the bias
box potentiometer
for -3.5 volts.

Fig. 10

II Antenna
terminal
(loosely)

181.25
185.75

Antenna
terminals
(see text for
precaution)

Sweep-
inq

channel
8

Not used - Not used Rec. on chan. 8. Connect oscilloscope
to test connection at R5 on top the r -f
unit. Adjust C9, CI 1, C16 and C22.
Correct curve shape, frequency, and
band width. C22 is adjusted to give
max. amplitude between markers. C9
primarily affects tilt and C16 primarily
affects the frequency of response. CII
affects the response band width.

Fig. 16
(B)

19 87.75 Not
used

Loosely coupled
to r -f oscillator

108.75 Junction of R192
6 5103 for signal
gen. method only

Rec. on channel 6 I L5 for zero on
or beat on

het. freq. meter

Fig. 8
Fig. 10
Fig. 11

20 83.25
87.75

" Channel
8

Not used - Rec. on chan. 6. Adjust L42. L45 and
149 for proper response. L42 is adjusted
to give max. amplitude between markers.
L45 primarily affects tilt and L49 pr it

marily affects freq. of response. It
necessary, retouch CII for proper width.

Fig. 16
(6)

5
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12

RCA Victor ALIGNMENT TABLE ( Cont in ue d ) 4T101

STEP
No.

CONNECT
SIGNAL

GENERATOR
TO

SIGNAL
GEN.

FREQ.
MC.

CONNECT
SWEEP

GENERATOR
TO

SWEEP
GEN.

FREQ.
MC.

CONNECT
HETERODYNE
FREQ. METER

HET.
FREQ.
METER

MC.

I

CONNECT
"VOLTOHMYST"

TO

MISCELLLANEOUS
CONNECTIONS

AND
INSTRUCTIONS

ADJUST

---
REFER

TO

21 Not used - Not used
_- Not used - C o n n e c t "Volt-

Ohmyst" to r.f
unit test point R5

Rec. on channel 6 Adjust C7 for -3.0
volts at the test
point

Fig. 8
Fig. 9

22 Repeat steps 19, 20 and 21 until the specified conditions are obtained.
23

--
Antenna
terminal
(loosely)

185.75
_
Not used - Loosely coupled

to r -f oscillator
206.75 Junction of R192

6 5103 for sig.
gen. method only

Bee. on ehan. 8
--

CI for zero on
meter or beat on
het. freq. meter

Fig. 8
Fig. 10

24 Antenna
terminal
(loosely)

181.25
185.75

Antenna
terminals
(see text for
precaution)

Sweeping
channel

8

Not used - Not used ! Rec. on chan. 8. Readjust C9, C16 and
C22 for correct curve shape, frequency
and band width. Readjust C11 only if
necessary.

Fig. 8
Fig. 9
Fig. 16

(9)
211.25
215.75

Sweeping
channel

13

Not used - Not used Rec. on chan. 13. Adjust L52 for max.
amplitude between markers and then
overshoot a little more than the amount
of turning required to reach max. re-
sponse. Adjust C22 to regain max.
amplitude of response.

-- -
Fig. 9
Fig. 16

(13)

26 " 215.75 Not used -
'

Loosely coupled
to r -f oscillator

236.75 Junction of RI92
6 9103 for signal
gen. method only

Fine tuning centered. Receiver on chan.
13. Adjust L43 for correct channel 13
osc. freq. then overshoot. Reset the ose.
to proper freq. by adjustment of Cl.

Fig. 10
Fig. 11

27 " 205.25
209.75

Antenna
terminals
(see text for
precaution)

channel
12

-
Not used - Connect "Volt-

Ohmyst" to r -f
unit test point at
R5

Roc. on chan. 12 Check to see that Fig. 8
response is correct FM. 16
and -3.0 volts of
osc. injection is
present

VI " 199.25
203.75

channel
11

.. Rec. on chan. 11 Fig. 16
(11)

29 193.25
197.75

channel
10

Her. on chan. 10 Fig. 16
(10)

30 " 187.25
191.75

" channel
9

Rec. on chan. 9 Fig. 16
(9)

31 181.25
185.75

channel
s

Rec. on chats. B Fig. 16
(9)

32 " 175.25
179.75

channel
7

-
-- --

Rec. on chan. 7 Fig. 14
(7)

33 It the response of any channel (steps 27 through 32) is below 80% at either marker, repeat step 24 and adjust C9, C I, C16 and C22 as necessaryto pull response up on the low, channel yet maintain correct response on channel 8. 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 picture carrier markers.

34 Repeat step 23. If the oscillator is off frequency overshoot the adjustment of Cl and correct by adjusting L43.
35 Repeat steps 27 through 34 until all requirements are obtained.
36 Antenna

terminals
(loosely)

87.75 Not used - Loosely coupled
to r -f oscillator

108.75 Junction of RI92
6 S103 for sig.
gen. method only

Roc. on chan. 6 L5 for zero on
meter or beat on
het. treq. meter

Fig. 10
Fig. 11

37 " 83.25
87.75

Ant. terminals
(see text for
precaution)

Sweeping
channel

s

Not used - Not used Observe response. If necessary read-
just L42, L45 and L49. It should not be
necessary to touch Cll.

Fig. 8
Fig. 9
Fig. 16

39 Not used - Not used - Not used - Co nnect "Volt-
Ohmyst" to the
r -f unit test point

i at R5

Check ose. injection. If necessary ad-
just C7 to give -3 volts. If C7 is ad-
lusted, switch to channel B. and read-
Just C9 for proper response then repeat
step. 37.

Fig. 9
Fig. 10

39 Antenna
terminals
(loosely)

77.25
81.75

Ant. terminals
(see text for
precaution)

channel
S

. Rec. on chan. 5 Check to see that
response is correct
and -3.0 volts of
ose i is
present

Fig. 16
(5)

40 " 67.25
71.75

" channel
4

Rec. on chan. 4 Fig. 16
(9)

41
.,

61.25
85.75

channel
3

- Rec. on chart. 3 Fla. 16
(3)

42 55.25
59.75

" channel
2

" - Rec. on chan. 2 Fig. 16
(2)

43 Likewise check channels 7 through 13, as outlined in steps 32 back through 27, stopping on channel 13 for next step.
44 Antenna

terminals
215.75 Not used - Loosely coupled

to r -f oscillator
236.73 Junction of R192

d, 5103 for sig.
gen. method only

Fine tuning con-
hued. Receiver on
channel 13

Cl for zero on
meter or beat on
het. freq. meter

Fig. B

Fig. 10

45 209.75 - 230.75 . Rec. on ehan. 12 LII as above Fig. 11
46 203.75 - " 224.75 Rec. on chan. 11 LIO as above Fig. 11
47 " 197.75 . - " 218.75 Rem on chem. 10 L9 as above Fig. 11
45 191.75 . - " 212.75 Rec. on ehan. 9 L8 as above Fig. II
49 165.75 " - " 206.75 " Rim. on chan. I L7 as above Fig. 11
50 179.75 ' " 200.75 " Rec. on chan. 7 1.6 as above Fig. 11_
51 " B7.75 4 - 108.75- Rec. on chum. 6 LS as above__ Fig. 11
52 61.75 " 102.75 Rec. on chem. 5 L4 as above Fig. 11
53 71.75 " 92.75 " Rea. on chan. 4 L3 as above Fig. 11
54 " 85.75 - 86.75 Rec. on ehan. 3 L2 as above Fig. 11
55 " 59.75 80.75 Rec. on chan. 2 LI as above Fig. 11__ .--

Repeat steps 44 through 55 as a chock.
ntennagerminal' 181.25 Antenna 1

185.75 terminals
Sweeping
channel

8

Not used - Rec. on chan. B. Oscilloscope at R5
test point.

Fig. 16
(II)
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RCA Victor ALIGNMENT TABLE (Continued) 4T101

STEP
No.

CONNECT
SIGNAL

GENERATOR
TO

SIGNAL
GEN.

FREQ.
MC.

CONNECT
SWEEP

GENERATOR
TO

SWEEP
GEN. CONNECT
FREQ. OSCILLOSCOPE
MC. TO

CONNECT
"VOLTOHMYST"

TO

MISCELLANEOUS
CONNECTIONS

AND
INSTRUCTIONS

ADJUST
REFER

TO

I 58 Switch through all channels and ob response, oscillator injection and r -t oscillator frequency. Minor touch-ups of adjustments may be made
at this time. However, if C7 or C9 are changed appreciably, then a recheck of the oscillator frequency on all channels should be made.

59 Remove 39 ohrn resistor and reconnect link from TIO1 to terminal 2 of r -f unit terminal board. Proceed with sweep alignment of Pie I -F.

SWEEP ALIGNMENT OF PICTURE I -F AMPLIFIER

60 Loosely
coupled to
i-t amplifier

22.3
25.4

Antenna
terminals

Sweeping Terminal 2 of
selected V106 socket
channel

junction of R102
and R103

Select channel
known to have
good r -f response.
Clip 330 ohm re-
sistors across R107,
8110. R115, R119.
Connect bias box
to junction 5102,
R103.

Adjust bias box for
-1.0 v. Set sweep
to give 0.5 v. p -p
on oscilloscope. Ad-
just TI and T101
for correct response.

Fig. II

Fig. 9
Fig. 10
Fig. 14

61 21.85
24.75
25.50
26.25

ft Remove 330 ohm
resistors. Set bias
box for -4.5 v.

Set sweep to give
3.0 v. p -p on oscil-
loscope. Adjust T1,
T101 bot., 1102 bat..
1103 bet., 7104 bot.
and L102 for de-
sired response

Fig. 15

L4Sji.c0.4t149

TII0 T10 TIOZ TrOI L44
Zi OOMS ITT SLID ZIOOM< 2P-SIPPI TTOOMC IS? PIA IDSOFIC L203
SNO I.F i AMP .MPIT I F AMP 26PPIT T F AMP I MPIX TM

ells v102 [0S
'TRANS

VII6
6AUS

TI I I

0
21000.1C

2FSSNO.
4- AMP

3EPPIA.
F AMP.

4TE
Ply
I -F

TRANS.

v IOA
6C66

S AUDIO

DAMP.

I T AUDIO
AMP. Er
BIAS

CLArAP

-F TRANS

Figure 8 Top Chassis Adjustments

C7
OSCILLATOR INJECTION

E D 0

viol
S C

TO TERM
3 ON1Z-F

UN,
TERM. BD

E'

Figure 9 - Bottom Chassis Adjustments

CONNECT BIAS
BOA AND

DJUST AAyOLTONPANDMySYEASNEURREE TO

1-F BIAS

CONNECT BI
BOXN AND `VOLTAS OPINTST.
MERE TO ADJUST AND
MEASURE R -F BIAS

CONNECT
SWEEP OSC. MERE TO

o o
ALIGN SOUND

o o

T104
o 0

CONNECT

Igen7T
LIGN

SOUND
DISCR.

0

TIII
0

CONNECT
"VOLTONMVST

?14YOTPOE

CSHORTD TO A
TERDJNUMIASTLS

A
HORIZONTAL 05C.
FREQUENCY

Figure 10-Test Connection Points

Figure

SNO
MSGR.

RESPONSE

APPROX.
400 KC
BETWEEN
MARKERS

RESPONSE

Figure 12 Figure 13
Discriminator Sound I -F

Response Response

S

11- R -F Oscillator Adjustments

21.00 22.3 25.4 21.35 24.75
MC 90% BO, MC

TO

00.4 25.50
MC

45%

26.25
MC

5-10%

Figure 14 Figure 1.5
T1 and TIO1 Overall I -F

Response R -F Response

7\

Figure 16 12-F Response

<T17INCORRECT INCORRECT CORRECT

Figure 17-Horizontal Oscillator Waveforms

127



MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION I
ANT T.B.

300A.
BALANCED

P3004-14
REAR
VIEW

J200 -F T200 C202 C200
FRONT ANT 100 18
VIEW TRANS.

TO
ANT. 72 tt

COAX.

P30013 -M
REAR
VIEW

MODEL 41101
Chassis No. 61

ANT. MATCHIN-Gl
UNIT .

7200 L2., `43

AA 7201 7203 1
1 c.z---.-----"AA'-r5+197 v. C21,:t 18 39

I 7-3°
J _J --... I

2K
7 15000

-.3V
2 -

L37

L36
SI-4 L35
FRONT

133

51-3
FRONT

Cl2 11,

no

100

9°8°

270

RS
100 K

TEST
CONN.

FRONT

L II

LIE

SI-1 L9
FRONT

LB \I

1.7

SI- REAR

o I1

51 -3 REAR
(.27

L28 L26

L29 125

L30 L24
L3I L23

a

L49 L22

R4
n0100K 1% °

110

RI2 Ieo

8200 9.
a°,

LI

L2

L

,.1.4 C23
T 0.58

R -F UNIT
VS

C20 6C B 6 RII RIO270 R -F AMPL 3900 150 3

rrr
L$2

1.014V.
IC174 I714

138

C241. RE
L39

12 I27
L41 =

L42

S1-2
REAR

LIE

LI.
L20

L2I

C3
IS

L47

C IS
0.8-3.8

_ c rts
11500

6J 6
05C. f mixER

a +130 V.

3 4 LSO
(ON WI)

=
C18
15001

L43
"FP

CHANNEL sELECTOR
SWITCH (St) VIEWED C5
FROM FRONT AND j9
SHOWN IN CHANNEL
2 (54-Got..c.) POSITION.

All resistance values in ohms. K =
1000.

All capacitance values less than 1 in
MF and above 1 in MMF unless other-
wise noted.

In some receivers. R213 was 4.7 meg
and was connected from R -F unit ter-
minal 3 to junction of 8207 and C104.
R103 was 33K, C217 was omitted, R229
and R230 were omitted and pin 1 of
V105 was connected to ground. C130
was .0015 mid, R135 was 6800. L117
(500 muh) and R225 (10K) were removed
and replaced by R143. C218 was
omitted.

128

C7
0.8-1.4

R
10I 0K

1.1500 1 1500

C19
i1500

JCS
r 0.13-3.8

1715
11500

T I -1
CONY. WI
TRAN. 754

COAX0;)
Tr -

All voltages measured with "Volt-
Ohmyst" and with no signal input.
Voltages should hold within ±20% with
117 v. a -c supply.

Direction of arrows at controls indi-
cates clockwise rotation.

In some receivers, R142 was 47K,
R144 was 100K. 8150 was 27K, R155
was 12K, R202 was 39K, R227 was 3300,
C140 was .001 and C179 was .0047 mid.
11231 and C219 were omitted. R220. 100K
connected between V107-1 and R142
was removed.

In some receivers, 8179, 1 meg was
employed as high voltage filter and
was connected between V113.2 and the
kinescope.

In some receivers, C220 was omitted
and 1104-2 was connected to V106-8.

In some receivers, R151, 2.2 meg was
connected between 11149-3 and ground.

In some receivers, R182, 100K was
connected from 9101 to ground.

7194
.01

R2I3
10 NEE.'1
R206
100

VIIS

6A U6
!ST SOUND
I- F AMPL.

0 V.

3
C166

- 1500

C165 RIBS
1500 T

C191
T 1500

TI10
SOUND I -F

TRANS.

RIBS
1000

+ 270 V.

C199

V6'I-F 11q UPI

1100
R187.
56K:

T 101
1ST PIK I -F
TRANS.

C1024
1500

'C103
1500

R103
12015

C101
52

A 0.6V

RI
<V
B

5,4024

V101

6A U 6
1ST FIX 1- F
AMPL.

4

V102

6C B 6
2ND. P1X. 1-F

C107
270

5 1125.
2

R105
33 K

C1025-
1500

AMPL.

5
7102

2ND. PIX. 1.F
TRANS. -0.65

11108(
2 5

IR 1016 4"-I- C10513 R216;1-C1--.118*-1C1081-1-4
10004 I.01 1000i 11500 1500

+270V. LIO t

47
...Ta C106

8i2070

C 1054 2,!e0 2,Y

4713213
R205 15 "F
100 -

_C184
R207 C104 C124 C185 T 1500
6800 1500T 11500 .11500

t 270V.

Cm
270

8109 S 8110
47K 12K
I22v.

CI104 C11013
.01 1.01

4

+270V

5600

C211

7135
.0022

39

R226
8200

8139
33K

109 A

65N7- GT
SYNC. AMPL.

270V.

R145
2215

pm, +6.1V
6

RIAI
2200

R 158
SOK

NOR. HOLD
R 167 CONTROL RIGE
100K 22 K

vI09 B
65147-GT
VERT. SWEEP

8146 R147 C140 R200 050.
8200 8200 .0027 63K

0137 CI38 C139
10022 T.0047 T.0047

C 136
0.47

.Tev...\7WAAC145

+270v.

+ is, V.
.047

C144 R162 C146
75 330K 0.1

C 143 A
10-160
NM/

LOCKING
RANGE

-2.9V. I

 16.3 V.

CI48
0.47

8163 RI65 C147 RI66
'

15015
820K 82K .022 T 3900

R146
560K

R149
I MEG.

VERTICAL
140W CONTR.

VIII
65N7- GT
NORIZ. NORIZ
SWEEP SWEEP
oSC oSc.
CONTR.

3

2

7

3
V

R2031-
MEG
2.2

T 107
N01211 OSC

TRANS

C149
220 I

s 8170
220 K

RI64
330 K

-SI--
c 150
.01



MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

Till
SOUND DISCR.

TR. ANS
f- Di 7
I Es

R1813 016956K

-0168 -0190

T150011500
C197 .1"

'I I

6 'Ali 6
3RD. PIE. I -F

Tio3
3ROPm

I F

^c S 13>
et - 47 42

ft
2135 21.0 8111f
MC. Mc. 61113

2.

0112.131 R112.-7
1500 T 47030

AMPL.

GA LS
SOUND
MSGR.

C 172.

C117
VO

11104

U

R114
33 K

0172
5.1

4 Y

-L C1139
T

;Ft -

R 192
22 K

ATH. PIN
I -F TRANS.

FA Z.

C18I 22.s iiz tie
0.1 c__T 36,,

RI I5 11'1 - f1,

1800 MC. +

az- , 0116 qa_C 195 C1161.
5000 1000 7. 1.01 15001

+270 V. ' L 115

0173 C175
.0022 .01 2

R 194
I MEG.

SOUND
VOL.

CONTR

+270 V.

V

0g6 6
4TH FIX. I -F

AMPL.

15195
to 5156

J102
PHONO
INPUT

6AV6
1ST AUDIO

AMPL.

7

C116
.00,5

V119

SAGS
AUDIO
OUTPUT

C1771
.01

R197
470K

0190 R199 C1600
330K 330 T 20 MF

+270 V.

VIOS

GALS
2ND. DRY It

C122 C125 A -G.0 RECT
0.52 V.

+166v ttTIO5 36

-2.45y

LilE

SOUND MUMr 301 C

1.1:17.P 21i!Sek:

C 183

22K

M0. 6a0120o C151201013

5000

1 1500
R118
1000

C 186 -
15001

CI A
1500

+270V. 9
K

C127 11-1 R123 .LCIB7 0129 -
2 mF IB K 0.47 1500

R229
68K 82301 C217

2700 .01

6

1.103
36 MU. N.

ORN-WHY

ST. ,r,

7 10126:

4

+5.5v

-.3av
R126
5600

L104
500 MU m0
GRN -WitT

R 22
1001K

C tGoc
10 MF.
.f --h A

5127
220

3

V106

12 AU7
1ST 4. 2ND
VIDEO AMPL.

4191v.

P101- F
REAR
VIEW

48v.

4.05 R128
220

C220 C130
.04.7 .0033

1 0213 3

0015 -

3 104

J 101-N
PIN

VIEW

+ 270 V.

TI 12
AUDIO
OUTPUT
TRANS.

PM_
SPEAKER

(See next page
for service hints).

C RESTORER
(2 SYNC. SEP.

12A U 7

120 mu

LAS C 1 33

019214

13Lu- RED .047

47
STRAP

MC .047 -
T C212

470 .+1-11,
TRAP. Fziyi

R130 131 GRNyEL
5601 0.1

s :7200324

RI31
4700

L106.500 
MU -H.

GRN,441

R143
2700 7.c

270

15135
HI

4700 7.

+270v.

R212
1841

C2I4 3 R129
100 3500

tpi .

CoNTR. R217

5144 R227 4/41
B2 K 4700

R210
18 K

R211
1BK

+ 270 V.

15142
100K

R125
ISO K

3.4

R214 IC193
56K 10022

R22I
3.100K

5105 R218
A G C CONTR Sw. 390 K

( 3- POSIT ION)

vtio
6A0.5

VERT. SWEEP
OUTPUT

CUM
390 C 142 8231

1

0-2 2 2.2 mE6 II: T k 3 9 K
1

52 t 0
C141

47 1127:
005155 .1

I 3 K
MEG.

tO 2

)
Y

,VVVvAr-
2

R 153 -.11 R157
2.5 MEG. C inC.- 5000 R158 R202
HEIGHT 150 mF.I VERT. LIN 470 56K
CONTR. _ CONTR. -r

1500

T %OE
VERT. SWEEP
OUTPUT
TRANS.

0219 5
0.1 47413K

R150

C179 - -C159
4 3 .0027 T T.022

3
CI32 A
20 MF.

C 160A t Rt54
10 MF.I 11# 56 K

C152
560

0 175
47
Mito.

V 112

6AU5-GT
HORIZ SWEEP

OUTPUT

R215 C1436680K 0774< 10- IGO
4700# H01212

DRIVE
CONTR.

-4-

C 5
.00

1173
12K

.270V.

II

5

Y

0
C153 1 15176.22

T 220

0203
270 K
.A..

F 101
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I

GR,.,,

I

I : I

RED 11 1 YEL
_ J

5 159
560

- -
1

GRNI
19

1
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YEL,J 2701

R204 C123
1 MEG. .047 1

DEFL. YOKE
VERT. COILS

hti
R ISO
I MEG.

C109
.001
I(

R132
82K

+ 270 V.

R 13B R134
00 K 50 K

BRIGHTNESS
2 CONTROL

1 C134
0.1

22KR133

S
0
.5

II

8222 15223
220K 220K

2
R13620K

V

KINESCOPE

S

2

GLASS

COATING

/4 AMR

7108 Lit,- -1
N -V TRANS.' R228

I :
I m

8177
+ 1135v. 6800
8 I -.1

0154

1

C 215 !

I 7 2

V 113

IB3-GT
H -V RECT.

+ 10.1 K V

10 -r\

+270V.

L114
FILTER
CHOKE

C15$250 I
29 V.

C216
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I c
DEFL YOKE1r.
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3
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6W4-GT
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CIRCUIT SCHEMATIC DIAGRAM
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CONTROL

),11k 6.3 V.
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RECT.
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TELEVISION SERVICE SUGGESTIONS

Following is a list of symptoms of possible failures and an (3) TI12 or C178 defective.
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 1 of high
voltage transformer, the trouble can be isolated to the
1B3GT circuit. Either the T108 high voltage winding is open,
the 1B3GT tube is defective, its filament circuit is open,
C158 is shorted, or 11179 is open.

(4) Viii circuit inoperative-refer to schematic and wave-
form chart.

(5) Damper tube (V114) inoperative.

(6) Defective kinescope.

(7) 11134 open.

(8) No receiver plate voltage-filter capacitor shorted --or filter
choke open.

NO VERTICAL DEFLECTION:

(1) V109 or V110 inoperative. Check voltage and waveforms on
grids and plates.

(2) T106 open.

(3) Vertical deflection coils open.

SMALL RASTER:

(1) Low Plus B or low line voltage.
(2) V112 defective.

POOR VERTICAL LINEARITY:

(1) If adjustments cannot correct, change V110.
(2) Vertical output transformer T106 defective.

(3) V109 defective-check voltage and waveforms on grid and
plate.

(4) C141, 11155, C132A or C132C defective.

(5) Low plate voltage-check rectifiers and capacitors in supply
circuits.

(6) If height is insufficient, try changing V109.

POOR HORIZONTAL LINEARITY:

(1) If adjustments do not correct, change V112 or V114.
(2) T108 or L113 defective.

(3) C156 or C157 defective.

WRINKLES ON LEFT SIDE OF RASTER:

(1) C155, 11160 or C123 defective.

(2) Defective yoke.

PICTURE OUT OF SYNC HORIZONTALLY:

(1) T107 incorrectly tuned.

(2) R167, R168 or 11169 defective.

TRAPEZOIDAL OR NON SYMMETRICAL RASTER:

(1) Improper adjustment of focus magnet or ion trap magnet.
(2) Defective yoke.

RASTER AND SIGNAL ON KINESCOPE BUT NO SOUND:

(1) II -F oscillator off frequency.

0 Sound i-f, discriminator or audio amplifier inoperative
check V115, V116, V117 and their socket voltages.

(4) Speaker defective.

4T101

SIGNAL AT KINESCOPE GRID BUT NO SYNC:

(1) AGC control switch S105 misadjusted.

(2) V107B inoperative. Check voltage and waveforms at its
grid and plate.

SIGNAL ON KINESCOPE GRID BUT NO VERTICAL SYNC:

(1) Check V109 and associated circuit --C140, R200, etc.
(2) Integrating network inoperative- check.
(3) 11148, R149, R150, R151, R152, R153, R154, 11201, 11202.

C159 or C,79 defective.
(4) Gas current, grid emission or grid cathode leakage in

V 109-replace.
(5) If C188 is small or missing, interlace will be poor.

SIGNAL ON KINESCOPE GRID BUT NO HORIZONTAL SYNC:

(1) T107 misadjusted-readjust as instructed on page 11.
(2) VIII inoperative-check socket voltages and waveforms.
(3) T107 defective.

(4) C144, C143A, C145, C146, C147, C148 or C150 defective.
(5) If horizontal speed is completely off and cannot be adjusted

check R167, 11168, R169, R170, R171, R173 and 11215.

SOUND AND RASTER BUT NO PICTURE OR SYNC:

(1) Picture i-f. detector or video amplifier inoperative-check
V10'3, V104, V105 and VI06-check socket voltages.

(2) Bad contact to kinescope grid.

PICTURE STABLE BUT POOR RESOLUTION:

(1) V105 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:

(1) 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 control switch SIO5 misadjusted.
(2) If regular sections at the left picture are displaced change

V112.

(3) Vertical instability may be due to loose connections or noise.

(4) Horizontal instability may be due to unstable transmitted
sync.

RASTER BUT NO SOUND, PICTURE OR SYNC:

(1) Defective antenna or transmission line.

(2) R -F oscillator off frequency.

(3) R -F unit inoperative-check VI, V2.

DARK VERTICAL LINE ON LEFT OF PICTURE:

(1) Reduce horizontal drive and readjust width and horizontal
linearity.

(2) Replace V112.

LIGHT VERTICAL LINE ON LEFT OF PICTURE:

(1) C155 defective.

(2) V114 defective.
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RCAVICTOR
MODELS 171153, 17T155,

171160, 17T174
Chassis Nos. KCS66 of KCS66A

ALIGNMENT PROCEDURE

TEST EQUIPMENT. -To properly service the television
chassis of this receiver, it is recommended that the following
test equipment be available:

R -F Sweep Generator meeting the following requirements:

(a) Frequency Ranges
35 to 90 mc., 1 mc. to 12 mc. sweep width
170 to 225 mc., 12 mc. sweep width

(b) Output adjustable with at least .1 volt maximum.

(c) Output constant on all ranges.

(d) "Flat" output on all attenuator positions.

Cathode -Ray Oscilloscope. -For alignment purposes, the
oscilloscope employed must have excellent low frequency and
phase response, and should be capable of passing a
60 -cycle square wave without appreciable distortion.

Signal Generator to provide the following frequencies with
crystal accuracy.

(a) Intermediate frequencies
4.5 mc. sound i-f transformer
39.75 mc. adjacent channel picture trap
41.25 mc. sound trap
45.75 mc. picture carrier
47.25 mc. adjacent channel sound trap

(b) Radio frequencies

Channel
Number

Picture
Carrier

Freq. Mc.

Sound Receiver
Carrier R -F Osc.

Freq. Mc. Freq. Mc.
2 55.25 59.75 101
3 61.25 65.75 107
4 67.25 71.75 113
5 77.25 81.75 123
6 83.25 87.75 129
7 175.25 179.75 221
8 181.25 185.75 227
9 187.25 191.75 233

10 193.25 197.75 ' 239
11 199.25 ' 203.75 245
12 205.25 209.75 251
13 211.25 215.75 257

(c) Output of these ranges should be adjustable and at
least .1 volt maximum.

Heterodyne Frequency Meter with crystal calibrator if
the signal generator is not crystal controlled.

Electronic Voltmeter of Junior or Senior "VoltOhmyst"
type and a 'high voltage multiplier probe for use with this meter
to permit measurements up to 20 kv.

CAUTION: Do not short the kinescope second anode lead.
Its short circuit current presents a considerable overload on
the high voltage rectifier V119.

ORDER OF ALIGNMENT. -When a complete receiver
alignment is necessary, it can be most conveniently performed
in the following order:

(1) Ant. Matching Unit (6) Picture I -F Traps
(2) R -F Unit (7) Picture I -F Trans.
(3) Ratio Detector (8) Sweep Alignment of I -F
(4) Sound I -F Trans. (9) Horizontal Oscillator
(5) Sound Take -Off Trans. (10) Sensitivity Check

ANTENNA MATCHING UNIT ALIGNMENT. -The
antenna matching unit is accurately aligned at the factory.
Adjustment of this unit should not be attempted in the cus-
tomer's home since even slight misalignment may cause serious
attenuation of the signal especially on channel 2. The r -f unit
is aligned with a particular antenna matching transformer
in place. If for any reason, a new antenna matching trans-
former is installed, the r -f unit should be realigned.
The F -M Trap which is mounted in the antenna matching unit
may be adjusted without adversely affecting the alignment
of the unit.

To align the antenna matching unit disconnect the lead
from the F -M trap L58 to the channel selector switch S5.
Connect an oscilloscope low capacity crystal probe from L58
to ground. The sensitivity of the oscilloscope should be at least
0.02 volts per inch. Set the oscilloscope gain to maximum.

Connect a signal generator to the antenna input terminals
of the matching unit. Modulate the signal generator 30%
with a 400 cycle sine wave. Adjust for maximum r -f output of
at least 1..0 volt.

Tune the signal generator to 45.75 mc. and adjust L59 in the
antenna matching unit for minimum 400 cycle indication on
the oscilloscope.

Tune the signal generator to 41.25 mc. and adjust L60 for
minimum 400 cycle indication on the oscilloscope.

Connect the r -f sweep oscillator to the matching unit
antenna input terminals. In order to prevent coupling react-
ance from the sweep generator into the matching unit, it is
advisable to employ a resistance pad at the matching unit
terminals. Figure 10 shows three different resistance pads for
use with sweep generators with 50 ohm coax output, 72 ohm
coax output or 300 ohm balanced output. Choose the pad to
match the output impedance of the particular sweep employed.

Connect the signal generator loosely to the matching unit
antenna terminals.

Connect a 300 ohm 1/2 watt composition resistor from L58
to ground keeping the leads as short as possible. Leave the
oscilloscope diode probe connected from L58 to ground.

Set the sweep generator to sweep from 45 mc. to 55 mc.

Adjust L61 and L62 to obtain the response shown in Figure
11. L61 is most effective in locating the position of the shoulder
of the curve at 52 mc. and L62 should be adjusted to give
maximum amplitude at 53 mc. and above consistent with the
specified shape of the response curve.

The adjustments in the matching unit interact to some
extent. Repeat the above procedure until no further adjust.
ments are necessary.

It is very important that the unit be aligned to the response
as shown in Figure 11 if maximum sensitivity and good r -f
tracking of the r -f unit is to be obtained.

Remove the 300 ohm resistor and diode probe connections.
Restore the connection between L58 and S5.

R -F UNIT ALIGNMENT. -An r -f unit which is operative
and requires only touch up adjustments, requires no pre-
setting of adjustments. For such units, skip the remainder of
this paragraph. For units which are completely out of adjust-
ment, preset all adjustments to the approximate center of
their range with the following exceptions: Set C18 so that the
screw head is approximately three -eighths of an inch above
chassis. Set the T1 core for maximum inductance (core turned
counter -clockwise). Set C11 .near maximum capacity (one -
quarter turn from tight). Do not change any of the adjust-
ments in the antenna matching unit.

Disconnect the link from terminals "A" and "B" of T104
and terminate the link with a 39 ohm composition resistor.

The r -f unit is aligned with zero AGC biat. To insure that
the bias will remain constant, take a clip lead and short 131
circuit the r -f unit power terminal board terminal 3 to ground.
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(Continued)

Connect the oscilloscope to the test point TP1 on top of the
r -f unit. Set the oscilloscope gain to maximum.

Turn the receiver channel selector switch to channel 2.
Connect the output of the signal generator to the grid of the

r -f amplifier, V2. To do this, remove the tube from the socket
and fashion a clip by twisting one end of a small piece of
wire around pin number 7. Replace the- tube in the socket
leaving the end of the wire protruding from under the tube.
Connect the signal generator to this wire through a 1,500
mmf capacitor.

Tune the signal generator to 43.5 mc. and modulate it 30%
with a 400 cycle sine wave. Adjust the signal generator for
maximum output.

Adjust L65 on top of the r -f unit for minimum 400 cycle
indication on the oscilloscope. If necessary, this adjustment
can be retouched in the field to provide additional rejection
to one specific frequency in the i-f band pass. However, in
such cases, care should be taken not to adjust it so as to
reduce sensitivity on channel 2.

Remove the wire clip from pin 7 of V2 and replace the tube
and tube shield.

Set the channel selector switch to channel 8.
Turn the fine tuning control 30 degrees clockwise from the

center of its mechanical range now and at all times when
adjusting the oscillator frequency.

Adjust Cl for proper oscillator frequency, 227 mc. This may
be done in several ways. The easiest way and the way which
will be recommended in this procedure will be to use the
signal generator as a heterodyne frequency meter and beat the
oscillator against the signal generator. To do this, tune the
signal generator to 227 mc. with crystal accuracy. Insert one
end of a piece of insulated wire into the r -f unit through the
hole provided for the adjustment for C11. Be careful that the
wire does not touch any of the tuned circuits as it may cause
the frequency of the r -f unit oscillator to shift. Connect the
other end of the wire to the "r -f in" terminal of the signal
generator. Adjust Cl to obtain an audio beat with the signal
generator.

Connect the sweep generator through a suitable attenuator
as shown in Figure 10 to the input terminals of the antenna
matching unit.

Connect the signal generator loosely to the antenna
terminals.

Set the sweep oscillator to cover channel 8.
Set the oscilloscope to maximum gain and use the minimum

input signal which will produce a useable pattern on the
oscilloscope. Excessive input can change oscillator induction
during alignment and produce consequent misalignment even
though the response as seen on the oscilloscope may look
normal.

Insert markers of channel 8 picture carrier and sound
carrier, 181.25 mc. and 185.75 mc.

Adjust C9, C11, C15 and C18 for approximately correct
curve shape, frequency, and band width as shown in Figure12.

The correct adjustment of C18 is indicated by maximum
amplitude of the curve midway between the markers. C15
tunes the r -f amplifier plate circuit and affects the frequelity
of the pass band most noticeably. C9 tunes the mixer grid
circuit and affects the tilt of the curve most noticetc.
ably (assuming that C22 has been properly adjusted). C11
is the coupling adjustment and hence primarily affects the
response band width.

Set the receiver channel switch to channel 6.
Adjust the signal generator to the channel 6 oscillator fre-

quency 129 mc.
Turn the fine tuning control 30 degrees clockwise from the

center of its mechanical range.
Adjust L5 for on audible beat with the signal generator

as before.
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 L48, L50 and L53 for proper response as shown in

Figure 12.
L50 tunes the r -f amplifier plate circuit and primarily

affects the frequency of the pass band. L53 tunes the r -f
amplifier grid and is adjusted to give maximum amplitude of

13 2the curve between the markers. L48 affects the tilt of the curve
but not quite the same as C9 adjustment. When the circuits

17T153, 17T155,
17T160, 17T174

are correctly adjusted and L48 is rocked on either side of its
proper setting, the high frequency (sound carrier) end of the
curve appears to remain nearly fixed in amplitude while the
picture carrier end tilts above or below this point.

Turn off the sweep and signal generators.
Connect the "VoltOhmyst" to the r -f unit test point TP1.
Adjust the oscillator injection trimmer C8 for -3.5 volts or

at maximum if -3.5 volts cannot be reached. This voltage
should fall between -2.5 and -5.5 volts on all channels when
the alignment of all circuits is completed.

Turn the sweep oscillator and signal generator back on
and recheck channel 6 response. Readjust L48, L50 and L53
if necessary.

Set the receiver channel selector switch to channel 8 and
readjust Cl for proper oscillator frequency, 227 mc.

Set the sweep oscillator and signal generator to channel 8.
Readjust C9, C11, C15 and C18 for correct curve shape,

frequency and band width.
Turn off the sweep and signal generators, switch back to

channel 6 and check the oscillator injection voltage at TP1
if C9 was adjusted in the recheck of channel 8 response.

If the initial setting of oscillator injection trimmer C8 was
far off, it may be necessary to adjust the oscillator frequency
and response on channel 8, adjust the oscillator injection on
channel 6 and repeat the procedure several times before the
proper setting is obtained.

Turn off the sweep generator and switch the receiver to
channel 13.

Adjust the signal generator to the channel 13 oscillator
frequency 257 mc.

Set the fine tuning control 30 degrees clockwise from the
center of its mechanical range.

Adjust L46 to obtain an audible beat. Slightly overshoot
the adjustment of L46 by turning the slug a little more in the
same direction from the original setting, then reset the oscil-
lator to proper frequency by adjusting Cl to again obtain
the beat.

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 12 for typical
response curves. It should be found that all these channels
have the proper shaped response with the markers above
80% response.

If the markers do not fall within this requirement, switch to
channel 8 and readjust C9, C11, C15 and C18 as necessary.

Turn off the sweep generator and check the channel' 8
oscillator frequency. If Cl has to be readjusted for channel 8,
the principle of overshooting the adjustment and then cor-
recting by adjusting L46 should be followed in order to
establish the L/C ratio for the desired oscillator tracking.

Turn the receiver channel selector switch to channel 6.
Adjust L5 for correct oscillator frequency, 129 mc.

Turn the sweep oscillator on and to channel 6 and observe
the response curve. If necessary readjust L48, L50 and L53.

Switch the receiver through channel 6 down through chan-
nel 2 and check for normal response curve shapes and oscil-
lator injection voltage.

If excessive tilt in the same direction occurs on channels 2,.
3 and 4, adjust C18 on channel 2 to overshoot the correction
of this tilt, then switch to channel 6 and adjust L53 for maxi-
mum amplitude of curve between markers. This adjustment
should produce "flat" response on the low channels if the
other adjustments especially L48 are correct.

Likewise check channels 7 through 13, stopping on 13 for
the next step.

With the receiver on channel 13, check the receiver oscil-
lator 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 to obtain the
audible beat. 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.
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(Continued)

Channel
Number

Picture
Carrier

Freq. Mc.

Sound
Carrier

Freq. Mc.

Receiver
R -F Osc.
Freq. Mc.

Channel
Oscillator

Adjustment
2 55.25 59.75 101 LI

61.25 65.75 107 L2
4 . 67.25 71.75 113 L3
5 77.25 81.75. 123 L4
6 83.25 87.75. 129 L5
7 175.25 179.75 221 L6
8 . 181.25.. .185.75 227 L7
9 187.25 191.75 .233 L8

10 193.25 197.75 239 L9
11 199.25 203.75 245 . L10
12 205.25 209.75 251 L11
13 211.25 215.75 257 Cl

Remove the 39 ohm resistor from the link and reconnect
the link to terminals "A" and "B" of T104.

RATIO DETECTOR ALIGNMENT.-- Set the signal gen-
erator at 4.5 mc. and connect it to the second sound i-f grid,
pin 1 of V102. Set the generator for 30% 400 cycle modulation.
As an alternate source of signal, the RCA WR39B or WR39C
calibrator may be employed. If used, connect its output cable
to the grid of the 4th pix i-f amplifier, pin 1 of V109.

Set the frequency of the calibrator to 45.75 (pix carrier)
and modulate with 4.5 mc. crystal. The 4.5 mc. signal will
be picked off at T110A and amplified through the sound
i-f amplifier.

Connect the "VoltOhmyst" to the junction of 5110 and R114.
Connect the oscilloscope across the speaker voice coil and

turn the volume control for maximum output.
Set the trimmer C226 (on the bottom of the V103 socket) for

minimum capacity.
Tune the ratio detector primary, T102 top core for maximum

DC output on the "VoltOhmyst." Adjust the signal level from
the signal generator for 10 volts on the "VoltOhmyst" when
finally peaked. This is approximately the operating level of
the ratio detector for average signals.

Tune the ratio detector secondary T102 bottom core for
minimum AM output on the oscilloscope.

Repeat adjustments of T102 top for maximum DC and T102
bottom for minimum output on the oscilloscope making final
adjustment with the 4.5 mc. input level adjusted to produce
10 volts d -c on the "VoltOhmyst."

Connect the "VoltOhmyst" to the junction of R112 and C113
and note the amount of d -c present. If this voltage exceeds
+1.5 volts, adjust C226 by turning the core in until zero d -c
is obtained. Readjust the T102 bottom core for minimum out-
put on the oscilloscope. Repeat the adjustments of C226 and
T102 bottom core until the voltage at R112 and C113 is less
than +1.5 volts when T102 bottom core is set for minimum
indication on the oscilloscope.

Connect the "VoltOhmyst" to the junction of R110 and R114
and repeat the T102 top core for maximum d -c on the meter
and again reset the generator output so that the meter reads
minus 10 volts.

Repeat the adjustments in the above two paragraphs until
the voltage at RI12 and C113 is less than ±1.5 volts when the
T102 top core is set for maximum d -c at the junction of R110
and R114 and the T102 bottom core is set for minimum indi-
cation on the oscilloscope.

SOUND I -F ALIGNMENT. - Connect the sweep gen-
erator to the first sound i-f amplifier grid, pin 1 of V101. Adjust
the generator for a sweep width of 1 mc. at a center frequency
of 4.5 mc.

Insert a 4.5 mc. marker signal from the signal generator
into the first sound i-f grid.

Connect the oscilloscope in series with a 10,000 ohm
resistor to terminal A of T101.

Adjust T101 top and bottom cores for maximum gain and
symmetry about the 4.5 mc. marker on the i-f response. The
pattern obtained should be similar to that shown in Figure 13.

The output level from the sweep should be set to produce
approximately 2.0 volt peak -to -peak at terminal A of TIO1
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.

Connect the oscilloscope to the Junction of 8112 and C113
and check the linearity of the response. The pattern obtained
should be similar to that shown in Figure 14.

SOUND TAKE -OFF ALIGNMENT. -Connect the 4.5
mc. generator in series with a 1000 ohm resistor to terminal
"C" of T110. The input signal should be approximately
0.5 volts.

Short the fourth pix i-f grid to ground, pin 1 V109, to prevent
noise from masking the output indication.

As an alternate source of signal the RCA WR39B or WR39C
calibrator may be used. In such a case, disregard the above
two paragraphs. Connect calibrator across link circuit, T104
A, B, and modulate 45.75 carrier with 4.5 mc. crystal.

Connect the crystal diode probe of a "VoltOhmyst" to the
plate of the video amplifier, pin 8 of V110.

Adjust the core of T110 for minimum output on the meter.
Remove the short from pin 1 V109 to ground, if used.
PICTURE I -F TRAP ADJUSTMENT. -Connect the i-f

signal generator across the link circuit on terminals A and B
of T104.

Connect the "VoltOhmyst" to test point TP101.
Obtain a 7.5 volt battery capable of withstanding appre-

ciable current drain and connect the ends of a 1,000 ohm
potentiometer across it. Connect the battery positive terminal
to chassis and the potentiometer arm to the junction of 5143
and 5144.

Set the bias pot to produce approximately -1.0 volt of bias
at test point TP101.

Connect the "VoltOhmyst" to test point TP102 at the picture
detector.

Set the signal generator to each of the following frequencies
and adjust the corresponding circuit for minimum d -c output
at TP102. Use sufficient signal input to produce 1.0 volt of d -c
on the meter when the final adjustment is made.

39.75 mc. . . .. . T104 top core
41.25 mc. T105 bottom core
47.25 mc. TI06 bottom core

PICTURE I -F TRANSFORMER ADJUSTMENTS.
---Set the signal generator to each of the following frequencies
and peak the specified adjustment for maximum indication
on the "VoltOhmyst." During alignment, reduce the input
signal if necessary in order to produce 1.0 volt of d -c at test
point TP102 with -1.0 volt of i-f bias at test point TPT10110.9

43.7 mc.
45.5 mc. T108
41.8 mc. T107

To align T105 and T106, connect the sweep generator to
the first picture i-f grid, pin 1 of V106. Shunt 5141, 5149 and
terminals "A" and "F" of T109 with 330 ohm composition
resistors. Set the i-f bias to -1.0 volt at test terminal TP101.

Adjust T105 and T106 top cores for maximum gain and
curve shape as shown in Figure 15. For final adjustments set
the output of the sweep generator to produce 0.5 volts peak -
to -peak at the oscilloscope terminals.

To align T1 and T104, connect the sweep generator to the
mixer grid test point TP2. Use the shortest leads possible, with
not more than one inch of unshielded lead at the end of the
sweep cable.

Set the channel selector switch to channel 4.
Connect a 180 ohm composition resistor from terminal B of

TIOS to the junction of R135 and C132. Connect the oscillo-
scope diode probe to terminal B of T105 and to ground.

Couple the signal generator loosely to the diode probe in
order to obtain markers.

Adjust the T1 (top)' and T104 (bottom) core for maximum
gain and the response as shown in Figure 16.

Disconnect the diode probe, the 180 ohm and three 330
ohm resistors.

SWEEP ALIGNMENT OF PIX I -F. -Connect the oscil-
loscope to the test point TP102.

Adjust the bias potentiometer to obtain -6.0 volts of bias
as measured by a "VoltOhmyst" at test point TP101.

Leave the sweep generator connected to the mixer grid
test point TP2 with the shortest leads possible and with not
more than one inch of unshielded lead at the end of the sweep
cable. If these precautions are not observed, the receiver
may be unstable and the response curves obtained may
be unreliable.

Adjust the output of the sweep generator to obtain
volts peak -to -peak on the oscilloscope.
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RCA Victor ALIGNMENT PROCEDURE
(Continued)

Couple the signal generator loosely to the grid of the first
pix i-f amplifier. Adjust the output of the signal generator to
produce small markers on the response curve.

Retouch 1108 and 1109 to obtain the response shown in
Figure 17. Do not adjust T107 unless absolutely necessary.
If T107 is adjusted too low in frequency it will raise the level
of the 41.25 mc. sound i-f carrier and may create interference
in the picture. It will also cause poor adjacent channel
picture rejection. If T107 is tuned too high in frequency, the
level of the 41.25 mc. sound i-f carrier will be too low and may
produce noisy sound in weak signal areas.

Remove the oscilloscope, sweep and signal generator con-
nections.

Remove the bias box employed to provide bias for alignment.

HORIZONTAL OSCILLATOR ADJUSTMENT.-Nor-
many the adjustment of the horizontal oscillator is not con-
sidered to be a part of the alignment procedure, but since the
oscillator waveform adjustment may require the use of an oscil-
loscope, it can not be done conveniently in the field. The
waveform adjustment is made at the factory and normally
should not require readjustment in the field. However, the
waveform adjustment should be checked whenever the
receiver is aligned or whenever the horizontal oscillator
operation is improper.

Horizontal Frequency Adjustment.-Tune in a station
and sync the picture. If the picture cannot be synchronized
with the horizontal hold control 8201B, then adjust the T113
frequency core on the rear apron until the picture will
synchronize. If the picture still will not sync, turn the T113
waveform adjustment core (under the chassis) out of the coil
several turns from its original position and readjust the T113
frequency core until the picture is synchronized.

Examine the width and linearity of the picture. If picture
width or linearity is incorrect, adjust the horizontal drive con-
trol C181B, the width control L106 and the linearity control
L107 until the picture is correct.

Horizontal Oscillator Waveform Adjustment. - The
horizontal oscillator waveform may be adjusted by either of
two methods. The method outlined in paragraph A below may
be employed in the field when an oscilloscope is not available.
The service shop method outlined in paragraph B below
requires the use of an oscilloscope.

A.-Turn the horizontal hold control completely clockwise.
Place adjustment tools on both cores of T113 and be prepared
to make simultaneous adjustments while watching the picture
on the screen. First, turn the T113 frequency core (on the rear
apron) until the picture falls out of sync and one diagonal
black bar sloping down to the right appears on the screen.
Then, turn the waveform adjustment core (under the chassis)
into the coil while at the same time adjusting the frequency
core so as to maintain one diagonal black bar on the screen.
Continue this procedure until the oscillator begins to motor-
boat, then turn the wavefrom adjustment core out until the
motorboating just stops. As a check, turn the T113 frequency
core until the picture is synchronized then reverse the direction
of rotation of the core until the picture begins to fall out of
sync with the diagonal bar sloping down to the right. Continue
to turn the frequency core in the same direction. Additional
-bars should not appear on the screen. Instead, the hori-
zontal oscillator should begin to motorboat. Retouch the
adjustment of the 1113 waveform adjustment core if necessary
until this condition is obtained.

B.-Connect the low capacity probe of an oscilloscope to
terminal C of T113. Turn the horizontal hold control one -
quarter turn from the clockwise position so that the picture is
in sync. The pattern on the oscilloscope should be as shown
in Figure 18. Adjust the waveform adjustment core of T113
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

134scillator is overstabilized, the pull -in range becomes inade-
uate and the broad peak can cause double triggering of the

17T153, 17T155,
17T160, 17T174

oscillator when the hold control approaches the clockwise
position.

Remove the oscilloscope upon completion of this adjustment.

Horizontal Locking Range Adjustment. - Set the hori-
zontal hold control to the full counter -clockwise position.
Momentarily remove the signal by switching off channel then
back. The picture may remain in sync. If so turn the T113
frequency core slightly and momentarily switch off channel.
Repeat until the picture falls out of sync with the diagonal lines
sloping down to the left. Slowly turn the horizontal hold control
clockwise and note the least number of diagonal bars
obtained just before the picture pulls into sync.

If more than 3 bars are present just before the picture pulls
into sync, adjust the horizontal locking range trimmer C181A
slightly clockwise. If less than 2 bars are present, adjust
C181A slightly counter -clockwise. Turn the horizontal hold
control counter -clockwise, momentarily remove the signal and
recheck the number of bars present at the pull -in point.
Repeat this procedure until 2 or 3 bars are present.

Turn the horizontal hold control to the maximum clockwise
position. Adjust the 1113 frequency core so that the diagonal
bar sloping down to the right appears on the screen and then
reverse the direction of adjustment so that bar just moves off
the screen leaving the picture in synchronization.

SENSITIVITY CHECK. A comparative sensitivity check
can be made by operating the receiver on a weak signal
from a television station and comparing the picture and
sound obtained to that obtained on other receivers under the
same conditions.

This weak signal can be obtained by connecting the shop
antenna to the receiver through a ladder type attenuator pad.
The number of stages in the pad depends upon the signal
strength available at the antenna. A sufficient number of
stages should be inserted so that a somewhat less than normal
contrast picture is obtained when the picture control is at the
maximum clockwise position. Only carbon type resistors
should be used to construct the pad.

RESPONSE CURVES. --The response curves shown on
page 12 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 oscillo-
scope and the sweep generator. The curves may be seen
inverted and/or switched from left to right depending on the
deflection polarity of the oscilloscope and the phasing of the
sweep generator.

NOTES ON R -F UNIT ALIGNMENT.-Because of the
frequency spectrum involved and the nature of the device,
many of the r -f unit leads and components are critical in some
respects. Even the power supply leads form loops which couple
to the tuned circuits, and if resonant at any of the frequencies
involved in the performance of the tuner, may cause serious
departures from the desired characteristics. In the design of
the receiver these undesirable resonant loops have been
shifted far enough away in frequency to allow reasonable
latitude in their components and physical arrangement with-
out being troublesome. When the r -f unit is aligned in the
receiver, no trouble from resonant loops should be experienced.
However, if the unit is aligned in a jig separate from the
receiver, attention should be paid to insure that unwanted
resonances do not exist which might present a faulty repre-
sentation of r -f unit alignment.

A resonant circuit exists between the r -f tuner chassis and
the outer shield box, which couples into the antenna and r -f
plate circuits. The frequency of this resonance depends on the
physical structure of the shield box, and the capacitance
between the tuner chassis and the front plate. In the KRK11
units, this resonance should fall above channel 13 and is
controlled in the design by using insulating washers of proper
thickness in the front plate to tuner chassis mounting. The
performance of the tuner will be impaired if the proper
washers 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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MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

RCAVICTOR
MODELS 21T176,

21T177, 21T178,
Chassis Nos. KCS68C

The following measurements represent
the picture synchronized and the
circuiting the receiver antenna terminals.
chassis ground and with the receiver

Alignment information given for
Chassis KCS-66, preceding this
section, can be used as a guide
in carrying out alignment on
the models described. Voltage
chart which begins on this page,
continues on the page after the
double -page circuit diagram.

VOLTAGE CHART
conditions. In the first condition, a 5000 microvolt test pattern signal was fed into the receiver,

adjusted. The second condition was obtained by removing the antenna leads and short
shown are read with a type WV97A senior "VoltOhmyst" between the indicated terminal and
117 volts. 60 cycles, a -c.

21T179

two sets of
AGC control properly

Voltages
operating on

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 6X8 Mixer
5000 Mu. V.

Signal 9 - 8 - 6 0 7 - - -
No

Signal 9
145 to

150 8
145 to

150 6 0 7
-2.8 to
-3.5 - - Depending

on channel

VI 6X8
R -F
Oscillator

5000 Mu. V.
Signal 3 - - - 6 0 2 - -

No
Signal 3

88 to
108 - - 6 0 2

-3.0 to
-5.1 - Depending

on channel

V2 6BQ7
R -F
Amplifier

5000 Mu. V.
Signal 6 - - - 8 - 7 - -

No
Signal 6

133 to
138 - - 8 1.1 7 - - - Depending

on channel

V2 6BQ7
R -F
Amplifier

5000 Mu. V.
Signal 1 - - - 3 - 2 - - -

No
Signal 1 260 - - 3

133 to
138 2 - - - Depending

on channel

V101 6AU6
1st Sound
I -F Amp.

5000 Mu. V.
Signal 5 127 6 124 7 0.7 1 -0.4 6.0 3.0

No
Signal 5 126 6 123 7 0.5 1 -1.2 5.0 3.0

V102 6AU6
2d Sound
I -F Amp.

5000 Mu. V.
Signal 5 132 6 60 7 0.14 1 -10 2.8 1.2

No
Signal 5 131 6 65 7 0.14 1 -5 2.0 1.0

V103 6ALS
Ratio
Detector

5000 Mu. V.
Signal 7 1.0 - - 1 9.2 - - -

No
Signal 7 0 - - 1 8.0 - - -

V104 6AV6
1st Audio
Amplifier

5000 Mu. V.
Signal 7 90 - - 2 0 1 -0.7 0.45 At min.

volume
No

Signal 7 86 - - 2 0 1 -0.7 0.45

V105 6AQ5
Audio
Output

5000 Mu. V.
Signal 5 350 6 360 2 150 7 116 30.0 2.0 At min.

volumeNo
Signal 5 346 6 356 2 145 7 114 30.0 2.0

V106 6AU6
lst Pix. I -F
Amplifier

5000 Mu. V.
Signal 5 180 6 230 7 0.15 1 -6.5 1.5 0.3

No
Signal 5 97 6 129 7 1.0 1 0 7.0 3.0

V107 6CB6
2nd Pix. I -F
Amplifier

5000 Mu. V.
Signal 5 236 6 233 2 0.1 1 -6.5 1.5 0.14

No
Signal 5 226 6 138 2 0.85 I 0 12.0 3.0

V108 6CB6
3d Pix. I -F
Amplifier

5000 Mu. V.
Signal 5 149 6 144 2 ' 0.9 1 0 11.0 3.0

139No
Signal 5 129  6 ,133 2 0.8 1 0 10.0 2.0
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MODELS 21T176, 21T177, 21T178, 21T179
TO *HT MT T5.

300 .r1-
BAL

ANT MATCHING UNIT

L60 1.59 L58-F 1-F F -M
TRAP TRAP TRAP

015 - M PIA- M
REAR REAR
VIEW VIEW RONT ANT. 18 111 2

VIEW TRANS

R- F
UNIT

no
10.

1000
AA.

11500

3300 150

55 55
I FRONT REAR 9

HZ 1713

03 o

155

3
154 157

L42 L36 LOB 11500

143 105 59

144 L34 0
3300
54145 Ls, L33 141 FRONT

132
L53

53 -FRONT SO -REAR L49

270 -1.0
5*e

L2B L26
29 L7S

L30 124

100K 100K
V 52 -FRONT

1-4 6B0.7
R -F AMPL 410K 1000

MA.I021.0V.

151
1500.T 15001

L22 270,- 15001 82 1500T

.1145
VI

330 rS5-80 6X 8
To

52 -REAR OSC. AND MIXER

L10

LSI

186

LS LS

LI

1 L2

13

+1018.
+To 5

- To- 2

2.1

L TX
64 162

FINE
TUNING

100 K

CTHANO"YS. .

I0
27K LI

C

1_! 4

T1500

CHANNEL SELECTOR SWITCHES VIEWED
FROM FRONT A50 SHOWN IN CHANNEL
NO. 2 (54 - GO MC.) POSITION.

COLOR CODES MOULDED PAPER CAPACITORS
MULTIPLIER MULTIAGE*

DIGITS TOLERANCE DIGITS TOLERANCE

VOLTA GE VOLTAGE
RATING RATING

11111111
OUTER EOM END OUTER FOIL END

(MAY SE ON EITHER END) (MAY BE ON EITHER END

DIGITS MULTIPLIER

VOLTAGE.4O
,

TOLERANCE

ARROW
POINTS
TO OUTER
FOIL ENO

RMA COLOR CODE. FIXED MICA CAPACITORS

WHITE INDICATES AMA STD
SLACK INDICATES JAN STD

A

WHITE INDICATES RNA IITO
SLACK INDICATES JAN STD

DIGITS

DUALITY (:?----SMULTIPLIER TOLERANCE MULT'PUUTOLERANCE
QUALITY

RNA FIXED MICA C.AOACITORS RATED AT SOOV. UNLESS MARKED OTNIERWISE

1

ti

IRA

rl
27

33 K .0047
.31113Y.

4700

4700 1000
4700 c-1

w.I
4

4700T-11SW

01 1. 220K

50K
A.G-C

CONTR

10 - 18 0
HO R12.1

LOCKiN6r1 'so K
RANGE
CONTR.

*13SV.

3.3 MEG

+373 V.

=

Chassis Nos. KCS68C

V101 V102

6AU6
1ST SOL/NO

F AMPL.

5 1260

SOUND I- F
TRANS.

ru 
' _Log Iv.

1000 15 T a 11
47 z

- 1

Lc_ _ A

T°I "t
4

2

?1000

.3134V

6 A U 6
2ND. SOUND
I- F PL

.01 T 68

FUNCTION SWITCHES VIEWED
FROM FRONT, AND SHOWN IN P05.I
(MAK COUNTER -CLOCKWISE)

POS 1 -TO miN.NIGHS
2 -TV NORMAL
3 -TV MIN LOWS
4 -1380NO. MIN. HIGHS
3-P31000 NORMAL.
6-PH0N0 MIN. LOWS.

V107

15= PIX 1-F 6AU6
V106

1ST PIX 2ND. PIE. I -F 6 CB 6
GRID TRANS 1,-5FT

AMPL.
PLATE TRANS. GRID TRANS. 22ND.mFIXL.

E
5 4.37

33K
B

1001

4700 15 - 2
44

14100

47001

A J
lu
L g_

too. r\ 1000
5-11-4- $2

4700

100 T4.700 4154V.

FAGC

V 111

6CB6
A- G. C
AMPL.

MEG.
El 22 520 Y

+2 8V 82 = 150

V 112

6SN7-GT
HOR. SYNC. AMPL.

,/
50 K +373

NOR. HOLD

02K 68K

82 .047

0,16
65N7- GT
NOR.SwEEP 05c

AND CONTR.

+3738.

4 Nu

100 K
TP101

v113

6SN7-GT
SYNC

SEPARATOR

+ 720 + 00.
5

220K El 22

NOR. OSC.
TRANS.

14

14700

150K

1 MEG

.001

Geo K

5.6
.022 T mEG

_ +3730

.001
000

R-1- 1-4

.01

19

All resistance values in ohms.
K = 1000.

+373V J.

56

10-160
HORiZ

MEG DRIVE
CONTR.

_ _
11-

.0015
OK

Coil resistance values less than 1 ohm
are not shown.

All capacitance values less than 1 in Direction of arrows at controls indi-
MF and above 1 in MMF unless other- cates clockwise rotation.
wise noted.

1/4 AMP

crLo--
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RCAVICTOR
RATIO DET

TRANS.

1000

+138V

3RD. PIX. I -F
TRANS.

s

6800
D

rt
1700I %loc.:,

L101

+2160.

V 1144

65N7-GT
vEKT SYNC

AMPL °,

0103

GALS
R AT 0

DETECTOR

47

5101-2
FRONT

V108

6CB6
3RD. P1X.
I -F AMPL.

1.5
MEG

+1350

VII,
6CD6-6
NOR. SWEEP
OUTPUT

1200

1000 39 K

SRIEC;',Lut"firilII

 4TH. MX. I -F
TRANS

4700 4700

10K 2200

.0047

1.5 MEG.MEG
VOL

CONTR. 250K

6600 25oK

27 K

:0022 .015 I 22K

I008l

V109

6CB6
Arm PiX.
I -F AMPL

+154V +2160.

PHONO
INPUT

v104 0105

6AV6
1ST. AUDIO
AMPL.

470K

T .0027

11H
270 T 7330K 330

SOUND
TAKE -OFF
TRANS.

100

(-1
0114 IS 0115

+DEN.

6A0.5
AUDIO
OUTPUT

120 MF

+134V

TP102
VII0

1.103

0
6AG7

72.411.11000 VIDEO
ORK RED AMPL.

a +130v

3300 -20V
+107

ZOOK
BRIGHTMS
CONTR.

REAR
VIEW

10

PIN
VIEW

AUDIO
OUTPUT TR1

21T176, 21T177
21T178, 21T179

P -

SPEAKER

CHANNEL
INDIC. LAMP

SHELL® BRN

O JEWEL LAMP
BRN® 13LK

S101-1
+373 V.

FRONT

1.116
45 MC

TRAP
BLU-YEL

j000
II

18 K +2100 +1350

ER

g J1Z

6SN7-GT- 39 6A0.5VERT SWEEPVERTICAL 0.1

OSC 4 DISCH
VESTOLITSPWUTE"

OTURT,,PNUST

Z2K 0200 .01 YEL BLU
+1760 , 41571/ i Bltr L -'ye, .2.72,°

too
I MEG. GRix: 68Kli ! .11

22 K 100210047
-27V.

0.22
I .0022 : " T.021

_i_

VERT. OSC 2
7 .022 ; RED eaK

22K TRANS. C'' r_W105-
3.3MEG

R205 4
I._ _ _ J

2 1 MEG.
0003.1 10K 000 y a. 1 350., 10K

820K 10K .047 100 MEI 1500
.../.VW

VERTICAL VERTICAL
10 MEG, I PEAKING LINEARITY

2.5MEG CONTR.
+3730 220 K5m,iE 150K

ONTRT2C
I

I MEG
VERT.
HOLD

cc....4rR

L115
4.7 MU -N
Vio-YEL

500
110512.

LINEARITY
CONTROL

vI18
153-GT
H -V RECT.

7

1000
MEG.

3100. PULSE
0119

Lu7
1.514111*
1,04.6101

L118
L5 NU -

MEW BEN-UI

YOKE
- --t

V120 '..-: 150 r-,-: VERT. ColLSI REDA3
-

7 6 I P -, 56 ' L110 I-109 1000
41

3 6W4 -6T 1 tz ..7.- =270 i1 YEL
DAMPERS L: 3 ii 10

_ 1 - -, ELK -RED

In some receivers, substitutions have All voltages measured with "Volt -

caused changes in component lead color Ohmyst" and with no signal input. Volt -
codes, in electrolytic capacitor values ages should hold within ±20% with
and their lug identification markings. 117 v. ac supply.

270 K

TERM.
VIEW

740 GRN 2

+5300. RED m

Sic.- I
REAR

L114
00 mu.

T YE I.

GLASS

v121 METAL

21AP4
K INESCOPE

373V +245V..218V +15461 +135V. +134V

10K 7000

25 pART mF.

35 MF

lin I2n0101

047 .0.11.LE-T--° lisv.
.

(J.
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VOLTAGE CHART (Continued) 21T176, 21T177RCA Victor

21T178. 21T179

Tube Tube Operating
E. Plate E. Screen E. Cathode E. Grid

I I Notes on
No.

---
Type Function Condition Pin

No. Volts
Pin
No. Volts

Pin
No.

Pin
Volts No. Volts

Plate
(ma.)

Screen Measurements
(ma.)

V109
4th Piz. I -F

6CB6 Amplifier
5000 Mu. V.

Signal 5 178 6 163 2 2.2 1 0 8.9 2.1

No
Signal 5 165 6 150 2 2.0 1 0 7.9 2.1

V110
Video

6AG7 Amplifier
5000 Mu. V.

Signal 8 130 6 172 S. 1.2 4 -5.0 22.5 5.5
No

Signal 8 130 6 107 5 0.8 4 -2.0 15.0 4.0

V111 6CB6
AGC
Amplifier

6600 Mu. V.
Signal 5 -27 6 238 2 152 1 155 0.1 3.4

AGC control
set for

No
Signal 5 4.5 6 218 2 135 1 118 0 0

normal
operation

V112 6SN7GT
Hor. Sync
Amplifier

5000 Mu. V.
Signal 2 152 - - 3 0.9 1 -44 1.1

No
Signal 2 135 - - 3 0.4 1 -30 0.5 -

5000 Mu. V.
Signal 5 86 - - 6 0 4 -2.0 5.5 -

No
Signal 5 80 - - 6 0 4 -1.8 4.6 -

V113 6SN7GT
Hor. Sync
Separator

5000 Mu. V.
Signal 2 374 - - 3 216 1 155 1.2 -

No
Signal 2 372 - - 3 155 1 134 0.8 -

V113 6SN7GT
Vert. Sync
Separator

5000 Mu. V.
Signal 5 345 - - 6 205 4 135 <0.1 -

No
Signal 5 340 - - 6 160 4 130 <0.1 -

V114A 6SN7GT
Vert. Sync
Amplifier

5000 Mu. V.
Signal 5 7.0 - - 6 0 4 -0.2 0.6 -

No
Signal 5 7.0 - - 6 0 4 0 0.5

V114B 6SN7GT
Vertical
Oscillator

5000 Mu. V.
Signal 2 176 - - 3 0 1 -27 0.2 -

No
Signal 2 176 - - 3 0 1 -27 0.2

V115 6AQ5
Vertical
Output

5000 Mu. V.
Signal 5 359 6 359 2 30 1 0 17.3 1.2

No
Signal 5 357 6 357 2 29 1 0 . 17.3 1.2

V116 6SN7GT
Horizontal
Osc. Control

No
Signal 2 188 - - 3 -24 1 -42 0.37 -

5000 Mu. V.
Signal 2 145 - - 3 -18 1 -42 0.4 - Hor. hold coun-

ter -clockwise
5000 Mu. V.

Signal 2 230 - - 3 -18 1 -42 0.4 - Hor. hold
clockwise

V116 6SN7GT
Horizontal
Oscillator

5000 Mu. V.
Signals 5 258 - - 6 0 4 -91 2.0 -

V117 6CD6G
Horizontal
Output

5000 Mu. V.
Signal li- Cap * 8 165 3 12.5 5 -30 110 15.0 *High

Voltage

V118
1B3GT
/8016

H. V.
Rectifier

5000 Mu. V.
Signal * Cap " - - 2 & 7 16,000 - - 0.2 - Pulse

Present
V119
V120

-
6W4GT Dampers

5000 Mu. V.
Signal 14

-
5 355 - - 3 * - - 57 -

V121 21AP4 Kinescope
5000 Mu. V.

Signal Cone 16,000 10 555 11 140 2 82 0.2 - At average
No

Signal Cone 16,400 10 550 11 132 2 76 0.2 - Brightness

V122
V123 5U4G Rectifiers

5000 Mu. V.
Signal 4 & 6 388 - - 2 & 8 389 - - '139 - Per

No
Signal. 4 & 6 386 - - 2.58 387 7, - '145 - Tube

142-is833113 voltage values are obtained under "No Signal" condition.
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Chassis 20AY21, used in Models C -2001A, C-2002A, RC -2005A, and C -2006A,
is covered by the circuit on the next two pages. Models M -2007A and

M -2008A use this chassis with the 12AT7 video amplifier tube changed
to 6AB4, code numbered 124115 and up. Some of these sets have a dif-
ferent type of L-19 and 1-26 coils.

The following changes went into effect in the process of production.

1. Resistor R79 was changed to 1000 ohms to increase
vertical scan reserve. This change was incorporated in
chassis stamped with RMA date code numbers 124106
and up.

2. Resistor R87 was changed to 1 megohm to balance
the AFC output at no signal. This change was incor-
porated in chassis stamped 124107 and up.

3. Resistor R47 was changed to 22K ohms to accom-
modate picture tubes requiring greater cut-off bias.

ON  OFF
SWITCH

8

I2AT7
5T VIDEO AMP

23

6V6/GT
2 HD VIDEO AMP

10

6AU6
A G.0 AMP

11

6AU6
SOUND F AMP

13

6V6/GT
AUDIO OUTPUT

12

6AL5
AUDIO DET

23
6AU6
AUDIO AMP

21

IB3/GT
HIGH VOLTAGE

RECTIFIER
ION TOP OF CHASSIS)

PICTURE
CONTROL

R 32

KOMI HOLD
L23

Bottom View of Chassis

VOLUME
R61

VIDEO TRAP

Tv - PHONO
WITCH

pu050
TiPu T

7

6AL5
D C RESTORER
AND DETECTOR

BRIGHTNESS
R 46

6AU6

16

0 6AL5

20

6W4/GT
DAMPER

This was incorporated in chassis stamped 124108 and up.

4. Resistors R73 and R76 were changed to 18K ohms
and 390K ohms to center the range of the vertical hold
control. This was incorporated in chassis stamped 124110
and up.

5. Capacitor C142 (.05 mfd x 200 volts) was changed
to .05 mfd x 400 volts, to prevent breakdown in the field.
This change was incorporated in chassis stamped 124110
and up.

TONE

p6

11300

5

6AU6

18

6E106

VENT HOLD
R 74

4
6AU6

74
vERT OUTPUT

TRANS

PULSE AMP

19

6606
PULSE AMP

3

6AU6
I ST I F

1.9
vERT 05C

TRANS

FILTER CHOKE

ERJ SIZE
R70

vERT LIN
R80

TUNER
CHASSIS

77
POWER
TRANS.

L25
FILTER
CHORE

22
5U4/GT

14

6SN7
,,,, 05G

AND BUFFER

15

6V6/GT
VERT OUTPUT

ANTENNA
INPUT

LOH VOLTAGE RECT 143
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Raytheon Television Chassis 2QAY21

TUNER WIRE TERMINALS

NOTES

vOLTAVE RE7845 742N WITH  20. 000 048 PER VOLT
vOLTAICTER OCT=EN POINTS SHOWN AND CHASSIS

NORMAL OPE0471011, NO 387481. INPUT.
LINE VOLTAGE 117 V AC

 ra17.71411.7. 22001 OHM RES15200 IN SEMIS

CARAWOR VALUES SHOWN Mk0A° UNLESS
02RERwil

SCHEMATIC DIAGRAM No. 2

130
*Pow

037

144

CAS

TUNER CHASSIS

C 11

C16

1,2j CAS

.0 t
TUMOR DRAAnR

MIN

C30
241.

U-
COO C/2

21

TUNER A. G.0 LINE

1.0

Rro

CPL

CES R M3

* I

R34
ION

IN ur
VIDEO AMPLIFIER

80 

116

4200

035
2200

100

L33

1R117
7700

0
I2AT7

of VOCO AMP.

,
6V

@
6 /GT

PI  1DEO AMP

119

120
Rile
5600

R120
150

C58 tR440

R 32

IPcTunT I

C122

C

- 1

L2I

L.e,2 /55

R 45

Ci03

P42

Ro

6SN7

LPTNE .1
C71

51
I-.

005

O

Inc ARP]

889

R44
oa

C11'

aro°

0123

6A16
CA7-ts1Pre1

050 1.

C70

0,01
oo

P77'

C90

T

6SN7

Ro72o.

L
R Be

2.
6V6/GT
Li2RT Ov7PLA

R52
co.

CI47

III

0
O

00

T9

>70

o

CIS iItt!

R 76
&NA008

82

nNvn

7,7

C116

74 I
00

R73
ION

R78
a,a.a

117;3

R 70
MEGiiiv

.1. 350Y

1- 350r ArJ

8114

PTo

1531

R80

C152

PS3
56

AUTO.
FREO.

CONTROL .82
EAR]9C99

reo

: o 11 31
:1 "I

6A5014 , aka I

II*

G R 4
ME

057

0142

R141106

883 0125
bro =

0

0012

084

P05
"mck

HORIZONTAL
DEFLECTION

L23

C102
20

R07

1011.

0CIOS

21

RS,91

0

00

II-

CO9
60- 460

 OM

6SN7
wwTI

V

C

C
41

097
580v

R99co,

C156

7

VERT/CAL
DEFLECTION

Alignment facts on the next page.

CE2L2On0o. ORE
SOCKET AND Pt=

0128

0157
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ri
LIO II

C 6AU6
C35
SOCO

C34

46.0 LINE

t /55r
t R IXr /5 ANO I/ MAY Of

Lrrl,r1 LrEirL NS P CNOKE

C 39

L12

10.0 6AU6

czq

C74
WOO

II
C67

R107

rj174.:2-449

Rp6
311

C 56

C155

11---11"

1153
R 111,
7g,

0
6W4
r WM, 1

61306

0154
RII2

1$ 11'.
1ANN 1--1

0106 C104 73,4.4

Iso

L 26 .=1.

RIO5

1

0
bz

0
I B3

HIGH VOLTAGE

L2.

20AY21 SCHEMATIC DIAGRAM
455

MOO

C43 CM

1103 1U, ,4.,_,.
D

1." 6AU6 ic..
.--,,-..77 .

T

9.2 1

R27 i
.4a>

/2 41426 C50...
C47

T

T-
V?
1:131

/. F. AMPLIFIER

-T-

1 016

6AU6
Is...wit .1.1

31

9

.510

C77

R60

1,4 al. MOO

rirClrf-Mrrrr
094-B

430 
-t41771

10

Choke coils are connected in series with the 155 volt B+ leads
in the I.F. Amplifier strip between R-15 and R-19 and be-
tween R-19 and R -2a (Part No. A -16A-18676).

6AL5
143,0

2Ss

6AU6

3000
L 32

0
6V6/GT
4YM10 94TINrr

62 C145I

I

Jr

+ 350 r

0. 6AI-5

SOUND STRIP

1094 G

Rya

+ 350 r

EARLY PRODUCTION RUN
Referring to the schematic, the following components
differ: Capacitor C-106 and resistors R-105 and R-124
are not incorporated. Capacitor C-104 is .03 mfd and
is wired across the entire linearity coil (L-26), C-110 is
68 mmf, C-111 is 680 mmf and C-157 is 1000 mmf. The
H. V. Deflection transformer (T-6) is C-201-19874 and
the H. Linearity coil (L-26) is B-1 3M-1 9499 with the 10
ohm resistor shorted out and a A -51A-16945 iron core
used.

L IS

22

5U4R

C61 A

M 
TUBE FILAMENTS

ANS MO
'C'ATPE"111:

y

sxxxl,
R104 IN
470ff

145
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14

Raytheon Television Chassis 20AY21 Alignment (Continued)

PRE -ALIGNMENT PRECAUTIONS ohm resistor in series with hot scope lead.
1. If sweep generator does not have a balanced output, connect a 150 3. Connect signal generator thru a 1000 mmf capacitor.

ohm resistor in series with the ground lead and 150 ohms minus the 4. Set Picture control to maximum.
internal resistance of the generator in series with the hot lead. 5. When aligning the I.F. Amplifier be sure the tuner is tuned to a

2. Connect a 1000 mmf capacitor across scope terminals and a 10K high band channel (any channel).

VIDEO I -F ALIGNMENT

Step
No.

Signal
Generator

Freq. (mc.)

Sweep
Generator

Freq. (mc.)

Signal
Input
Point

Output
Point

Adjust Remarks Response

1 26.25
Converter

Grid
VTVM at pin
7 of tube 8

L-11
1-13

Adjust generator
for output of
approx. 1 volt

Maximum
Reading

2 23.9
Converter

Grid
VTVM at pin
7 of tube 8

L-12
L-14

Adjust generator
for output of
approx. 1 volt

Maximum
Reading

3 25.1
Converter

Grid
VTVM at pin
7 of tube 8 T-1

Adjust generator
for output of
approx. 1 volt

Maximum
Reading

4 25.5
Converter

Grid
VTVM at pin
7 of tube 8

SENSITIVITY
Generator output should be
less than 150 microvolts

(If not, repeat alignment)

1 volt VTVM
Reading

(above noise)

26.75
23.65

25.0 Converter
Grid

Scope at pin
7 of tube 8

Ti for proper
ratio as in #6

below

SELECTIVITY
Marker should be as

in response
column. (If not, repeat

alignment).

I

. - nr,

6

Connect scope and sweep generator as in step 5 and VTVM as in step 4. Adjust marker generator until marker
reaches shoulder. Record marker frequency (F-1) and VTVM reading (V-1). Keeping generator output constant,
adjust marker generator until marker reaches other shoulder. Record marker frequency (F-2) and VTVM reading
(V-2). The response curve should be flat from shoulder to shoulder and V-1 should equal V-2. The difference be-
tween F-1 and F-2 should be 1.9 Mc. If not repeat steps 1 to 5.

7 Channels 2-4
6-7-10-12

Antenna
Terminals

Scope at pin
7 of tube 8

Check channels
for band width

(2.9 mc to 3.3 mc)
- -

Picture I.F. frequency 26.75 mc - Sound I.F. frequency 22.25 mc.

SOUND I -F ALIGNMENT
Short antenna to ground and connect generator thru a 1000 mmf capacitor.

1 4.5
Pin 1 of
Tube 11

VTVM junc-
tion of R-58

and C-88

T-8 and
T-2 primary

(bottom of can)

Maximum
Reading

2 4.5
Pin 1 of
Tube 11

Scope junc-
lion of R-58

and C-88

T-2
secondary
(top of can)

Sweep approx.
±100 kc. Adjust
for max. linearity

3 4.5 Pin 1 of
Tube 11

Scope junc-
tion of R-58

and C-88

T-2
primary

(bottom of can)

Sweep approx.
±-100 kc. Adjust

for symmetry of peaks

4
4.5 Pin 1 of

Tube 11

VTVM across
speaker voice

coil

Generator output should
be less than .025 volts with
Sweep of ± 25 KC and
sweep freq. of 400 cycles

rox.Appvolts
1.25



MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

Sentin

MODELS 438, 439, 440, 441, 443, 444, W-438, IU-439, IU-440, IU-441,
IU-443, IU-444

WHEN REPLACING PICTURE TUBE ALWAYS HAVE FACE OF TUBE TIGHT AGAINST RUBBER STOPS

VERTICAL AND
HORIZONTAL CENTERING

IMPORTANT: THE HORIZONTAL HOLD CONTROL SHOULD
NEVER BE USED TO CENTER PICTURE. THE HORIZONTAL
HOLD SHOULD BE SET PROPERLY BEFORE PROCEEDING
WITH THE FOLLOWING CENTERING ADJUSTMENTS. SEE
PAGES 4 AND 5 FOR HORIZONTAL HOLD INSTRUCTIONS.
IF pattern is too high or low and/or too far to right or
left on the screen and CANNOT be properly centered
with the HORIZONTAL OR VERTICAL CENTERING CON-
TROLS-

I. Adjust the HEX STUD on the FOCUS MAGNET with a
non-magnetic tool or a special adjustment fool, P-1004, in
a circular motion until centering is within range of the two
centering controls.

2. Additional centering can be obtained by moving the com-
plete FOCUS MAGNET ASSEMBLY to bring the center-
ing to within range of the two centering controls. Loosen
the two wing nuts "D'' and move the complete FOCUS
MAGNET ASSEMBLY so that centering is within range of
the two centering controls. Leave at least a 1/16 of an
inch between neck of tube and Focus Magnet, otherwise,
damage to the tube may occur

NOTE: Some models have a FOCUS MAGNET equipped
with a non-magnetic adjustment shaft for centering, and
an extended non-magnetic shaft for focusing. The same
procedure should be used as listed above, except for the
use of the magnetic tool.

ELIMINATING SEMI -CIRCULAR CORNER
SHADOW OF PATTERN OR PICTURE
I. Use same procedure as listed above on Horizontal and

Vertical Centering.

2. Adjust ION TRAP for MAXIMUM BRIGHTNESS.

CAUTION! DO NOT USE ION TRAP TO ELIMINATE COR-
NER SHADOW OF PATTERN IF BY SO DOING THE IN-
TENSITY OF RASTER IS DECREASED.

IF NECESSARY after completing the above procedures,
recenfer pattern with the centering controls. DO NOT
USE THE HORIZONTAL HOLD CONTROL TO CENTER
PICTURE.

PICTURE TUBE GROUND
SPRING MUST TOUCH
OUTSIDE COATING OF

TUBE

REPOSITIONING LOOSE
OR REPLACED PICTURE TUBE

This rubber gasket around edge of Deflection Yoke
mounting bracket supports the picture tube. It should
always be pressing very firmly against the bell of the
tube, otherwise the picture tube may move and
cause corner shadow or shifting of pattern on screen.

To position loosen the Deflection Yoke mounting
screw "A" and 2 wing nuts "V and the 4 Phillips
screws "C". Pusf the complete Bracket Assembly
forward so that the rubber gasket fits snugly around
bell of picture tube. Tighten the 4 Phillips screws ''C"
firmly. IF the foregoing procedures have been fol-
lowed correctly the picture tube should now be held
firmly in place. Gently push the deflection yoke for-
ward and tighten the 2 wing nuts "B". Before tighten.
ing screw "A" make sure that pattern is not tilted.

STRAIGHTENING
TILTED PATTERN

If Pattern is tilted on screen, adjust De-
flection Yoke position by-

I. Loosen yoke -locking screw (A).

2. Straighten pattern on screen by slid-
ing locking screw to right or left.

3. Lock yoke in proper position by firm-
ly tightening screw.

FOCUS CONTROL
Adjust for sharpest definition with
a brass, copper or non-magnetic
screwdriver.

ION TRAP ASSEMBLY
Maximum brightness will be determined by the position of the ION
TRAP ASSEMBLY:

I. Advance BRIGHTNESS CONTROL on front of chassis to maximum
brightness position.

2. Adjust the ION TRAP ASSEMBLY for maximum brightness by sliding
back and forth and rotating to right or left.

3. Reduce BRIGHTNESS with BRIGHTNESS CONTROL and repeat ad-
justment of ION TRAP for best positioning.
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SENTINEL RADIO CORPORATION EVANSTON, ILLINOIS
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6GB6
910e0
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MODELS 438, 439, 440, 441, 443, 444, IU-438, IU-439, IU-440, IU-441,
IU-443, IU-444
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Please note that Models 111-438, IS -439. ru-440,
IU-444, marked with "SERIES XD" ink stamped on

the chassis are similar to, but different in many res-
pects to the models here described. Those marked 2101D
may use a 17" electrostatic picture tube, 17HP4k. 151
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Sentinel Models 438, 439, 440, 441, 443, 444 (and with prefix continued.

NOTE:

A 6CB6 or 6AG5 or 6BC5
is used in the R.F. amplifier
and modulator tube sockets.
Always use the same type
tube for replacement. In
termixing these tubes may
rasult in loss in sensitivity
caused by the differences
in tube capacities detuning
the circuits and making it
necessary to realign the R.F.
amplifier and modulator
stages by spreading or
squeezing turns on the coils.
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RADIO FREQUENCY RANGES
Channel Channel Picture Carrier Sound Carrier
Number Freq. (Mc) Freq. (Mc) FrItO. ( Mc)

1 44-50 45.25 49.75
2 54-60 55.25 59.75
3 60-66 61.25 65.75
4 66-72 67.25 71.75
5 76-82 77.25 81.75
6 82-88 83.25 87.75
7 174-180 175.25 179.75
8 180-186 181.25 185.75
9 186-192 187.25 191.75

10 192-198 193.25 197.75
11 198-204 199.25 203.75
12 204-210 205.25 209.75
13 210-216 211.25 215.75

TO SIGNAL OEN.,
0*

FIG. 4

005 NT TO Pm
2.0Of 0.100210.
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THE SPARKS - WITHINGTON COMPANY - JACKSON MICHIGAN

SPARTON TELEVISION RECEIVERS

CHASSIS TYPE 2655171 & 26SS17IA

MODELS 5107X, 5I62X & 5163X.

The material below and on the next five pages is almost exact
in all respects for the following additional recent Sparton models:

Chassis 25S172, Model 5207A
Chassis 25SD201A (power supply 2SD201), Models 5191, 5192

Chassis 26SS170D, Models 5107, 5108
Chassis 26SD171, Models 5165X, 5166X, 5175X, 5178X

Chassis 26SD172, 26SD172A, Models 5265, 5267, 5268

Chassis 26SS172, 26SS172A, Models 5207, 5208, 5262, 5263.

Some of the differences are in the use of a 12AT7 (V16) in
place of 12AU7, a horizontal width coil instead of a control,
additional linearity coil, dual damper tubes in sets with larger
size picture tubes, and a built-in dipole. In general, all this
material can be used as an aid in repairing these additional sets.
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SPARTON TELEVISION SCHEMATIC DIAGRAM
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SPARTON TELEVISION RECEIVERS CHASSIS TYPE 2655171 & 26SSI71A, Continued
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ALIGNMENT PROCEDURE
TEST EQUIPMENT SET UP: A certain amount of experimentation must be employed to secure
a stable test set up before alignment or service of the receiver is attempted. It is
recommended that the top of the test bench be covered with a sheet of aluminum to
insure good grounds between the various pieces of test equipment and the receiver
chassis. In general all test signal input leads should be kept away from output leads
as much as possible.

SOUND TRAP ALIGNMENT: FIRST, Connect the R.F. signal generator to the grid of V-2
by means of the I.F. inpa7gapter as shown in Figure 6.

R.F. Generator 50'1 Coax.

Output
40

500 UMF

100K

1

To grid of V2
Point (A) Fig. 2

To chassis ground

3 Volt bias
battery

Figure 6 I.F. Input Adapter

SECOND: Set the R.F. tuner to Channel #13.

THIRD: Connect a 4.5 volt bias battery between the A.G.C. buss (Point F. Fig. 2) and
chassis ground so that the voltage on the A.G.C. buss is -4.5 volts in respect to
the chassis.
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SPARTON TELEVISION RECEIVERS CHASSIS TYPE 26S S. I 7 I & 26 SS17IA

ALIGNMENT PROCEDURE (CONT'D)

FOURTH: Connect the electronic voltmeter across the picture detector load resistor
R37, Point B, Fig. 2 and set the voltmeter on the low D.C. volt scale.

FIFTH: Set the R.F. signal generator to the frequency shown below and tune the
specified adjustment for minimum indication on the voltmeter. It is
advisable to check the output off'the generator with the crystal calibrator
to make certain that it is exactly on frequency.

21.75 Mc. L12 (Top of chassis as shown in
Figure 3)

PICTURE I.F. ALIGNMENT: FIRST: Connect the R.F. Signal generator, voltmeter and
bias battery to the receiver as described in steps 1, 2, 3 and 4 of the sound trap

alignment instructions.

SECOND: Set the signal generator to each of the following frequencies and peak the
specified adjustments for maximum indication of the voltmeter.

tuner as shown in Fig. 3)
chassis as shown in Fig. 3)
chassis as shown in Fig. 3)
chassis as shown in Fig. 3)
Chassis as shown in Fig. 3)

SOUND I.F. ALIGNMENT: FIRST: Connect the R.F. signal generator to Point B, Fig. 2

SECOND: Set the signal generator accurately to 4.5 Mc. This is very important
because the picture and sound carriers sent out from the television stations are

exactly 4.5 Mc. apart.

THIRD: Connect the electronic voltmeter across C71 from Point D to ground as

shown in Fig. 2
Set the voltmeter on the 10 volt scale.

FOURTH: Peak the following coils for maximum reading on the voltmeter.

L 27 Top of chassis as shown in Fig. 3.
T 6 Top of chassis as shown in Fig. 3.
T 7 (Pri. Ratio Det)Top of chassis as shown in Fig. 3.

RATIO DETECTOR TRANSFORMER ALIGNMENT: FIRST: Connect the R.F. signal generator

to the receiver as described in Step 1 of the Sound I.F. Alignment instructions.

SECOND: Connect the electronic voltmeter from Point E, Fig. 2 to ground.

Set the voltmeter on the lowest DC scale.

22.5 Mc. L6 (Top of
25.25 Mc. L13 (Top of
24.25 Mc. L14 (Top of
23.25 Mc. L15 (Top of
26.0 Mc. L17 (Top of

THIRD: Set the signal generator output to 4.5 Mc. Adjust the secondary of T7.
Notice that it is possible to

produce a positive or negative voltage indication on the meter by varying this

adjustment. As the voltage swings from positive to negative, adjust T7 for

zero output as indicated by the voltmeter. This point is called zero ratio

detector output and indicates correct alignment of T7 transformer. If the secondary

of T7 is found to be way out of alignment it will be necessary to re -peak the

primary as described in the proceeding section on sound I.F. alignment.

4.5 MC. TRAP ALIGNMENT FIRST: Connect the R.F. signal generator as described

in Step 1 of the sound I.F. alignment.

SECOND: Connect the electronic voltmeter from the cathode of the picture tube

to ground (Point C Fig. 2)
The voltmeter must be capable of giving a reading at 4.5 Mc. at approximately

1 to 2 volts.

THIRD: Peak L22 (Top of chassis as shown in Fig. 3) for minimum output

on

PICTURE I.F. TOUCH UP: Connect the R.F. Sweep generator output to the grid of

7-2 by means of the I.F. input adapter shown in Figure 6.

SECOND: Apply bias to A.G.C. line as described in Step 3 of sound trap alignment.

Set R.F. selector to Channel #13. 157
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ALIGNMENT PROCEDURE (CONT'D)
THIRD: Connect the oscilloscope across the picture detector load resistor R37
(Point B Fig. 2) by means of the shielded cable and the filter system shown
in Figure 7.

158

Oscilloscope 47K

I r - - - - - -
Shielded Cable

I

I

50 uuf.

To Junction or
R37 and L19

To ground

Figure 7 FILTER SYSTEM FOR SCOPE CONNECTION

FOURTH: Set the R.F. sweep generator so that it sweeps from approximately 20 to 30 Mc.

FIFTH: Adjust the oscilloscope so that the swept I.F. response is visible on the
cathode-ray tube screen.

SIXTH: Loosely couple the output of the R.F. signal generator to the grid of V-2
so that the marker signals of proper frequency can be mixed in with the R.F.
sweep signal.

SEVENTH: Observe the band width, relative position of the picture carrier, and flatness
of the overall I.F. response curve. If necessary slightly vary the tuning of
the picture I.F. coils L6, L13, L14, L15, L17 until the picture I.F.
response shown in Figure 8 is obtained. The solid curve in Figure 8 depicts
the ideal I.F. response while the dotted curves shown permissable variations.

Figure 8 IDEAL I.F. RESPONSE WITH PERMISSABLE VARIATIONS

The picture I.F. carrier should appear approximately half way down the I.F. response
curve as shown in Figure 8. Variation in the pix carrier position should not exceed
10% from the half way point.

PICTURE I.F. SENSITIVITY CHECK: FIRST: Connect the R.F. signal generator to the
receiver as specified in Steps 1 Tu77-7-of the sound trap alignment instructions.(When
making sensitivity checks no bias battery is connected to the A.G.C. buss.)

SECOND: Connect the electronic voltmeter across the picture detector load resistor
R37 Point A, Fig. 2 and set the meter on the low D.C. volts scale.

THIRD: Set the generator output frequency at approximately 23 Mc. Adjust the
generator output until the voltmeter reads approximately 1.0 volt.
Record the R.F. signal input in microvolts. Repeat the procedure with
the generator output frequency set at 24.2 and 25.4 Mc. In all cases
the T.F. input voltage should be 100 Microvolts or less. The sensitivity
at the I.F. picture carrier 26.25 Mc. should be approximately half of the
I.F. Sensitivity between 24.2 Mc. (Maximum of 100 microvolts.)
If the generator output is not calibrated in microvolts, comparative
sensitivity measurements can be made by using another receiver that is
known to be in good operating condition as a standard. This applies to
all sensitivity measurements and good results can be obtained if
sufficient care is used.
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STEWART-ET-WARDER

MODELS 9202-C, 9202 -DA, 9202-DB,
9202-DD,9202-E & 9202-F

The service material below and on the next seven pages is exact for
the Stewart -Warner models listed above. Models 9200-A and 9200 -FA are
basically the same as these models and represent early versions of this

series. Model 9203-A is a combination model, but the TV section is
almost identical to the sets covered in this manual. Model 9204-A is

a straight TV set using a 20" picture tube, with its circuit practically
identical to the models covered in these notes. This set has an addi-
tional 500 mmfd. condenser in the HV supply and use an electro-magnetic

instead of PM focus assembly.

Information on alignment of the sound and I.F. channels is presented

on pages 160-162. For convenience of printing, the circuit diagram and
related information are divided into sections and are printed on pages

163 to 166. Such separation is not to be taken to mean that the actual

circuits are divided physically in this manner.

TUBE LOCATIONS

Model 9202-C
(Mahogany)

Mod el 9202-F
(Blonde)

Model 9202-E

Model 9202 -DA
(Mahogany Base-Green Top)

Model 9202-DB
(Blonde Base-Beige Top)

Model 9202 -DD

(Mahogany)

CHANNEL
SELECTOR

A
TELEVISION

FINE
TUNING

111U1 -1a

54

61G5 on
6105 et 6CI6

..f SLIP

VERT.
HOLD

VERTICAL
LINEARITY

611

tin
6166 SERI 11.001.0 (SC.

RFT`KINK OUTFIT

VI

6AU6
EN !UR/.

66

FUSE
I AMP. 250 VOLT

LOCATED ON
UNDERSIDE
OF CHASSIS

Ma

EIGHT HOLD BRIGHTNESS

VT1

MIN*
MEM TM

CENTERINO
CONTROL ARM

VII

VOLUME
OFF -ON

*A -CONTRAST

'IA$}mu LI. r. n
LKIIEE

(1114)
MMTUA

RCTRII

FUSE
W I/ AMP. 250 VOLT

LOCATED ON--.
DAU UNDERSIDE

NOW. oi.C. OF CHASSIS
TIME DETECTOR m

(I") ()
MINIM .2120111TEL

SCUSIIK
MI

MM 1 WM
SYNC CLIPPER
MUSPLITTE IIYPMI

1.104q
DRIVE

WIDTH
LOCATED IN

H. V. COMPARTMENT

REAR OF CHASSIS 199
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SOUND CHANNEL ALIGNMENT PROCEDURE
1. Short antenna terminals together with a jumper wire.

2. Set receiver Channel Selector to any inactive television channel and
contrast control to its maximum counter -clockwise position; other
controls may be left at any desired setting.

3. Na special aligning tool is required to adjust the cores in the Sound
IF and discriminator transformers. The blade of a small screwdriver
will fit the slot in these cores, however, the screwdriver should be
of a non-metallic or insulated type to prevent detuning when inserted
in the transformer con.

STANDARD SIGNAL
GENERATOR

VTVM
CONNECTIONS

MISCELLANEOUS
INSTRUCTIONS

TRIMMER
OR SLUG

TYPE OF ADJUSTMENT
AND OUTPUT INDICATIONCONNEC..

TIONS FREQUENCY

Connect as
shown in Fig. 1.

4.5 MC.
unmodulated

IMPORTANT
This signal must
be accurate with-
in 1/4 of 1% of
4 . 5 Mc. Ch ac k
generator calibre-
tion against a
crystal controlled
signal source by
"zero beating''
(heterodyning)
with harmonics
of the crystal fre-
quency.

Connect as shown in
.Fig 2.

I Set Contrast control to its maximum
clockwise position.

2. A special detector must be utilized when
aligning the 4.5 Mc. Sound Trap Coil.
This unit can be constructed in ac-
cordance with the information con-
tained in the circuit shown below. If
a VTVM containing a high frequency
A.C. probe is avaitable, this probe can
be utilized in place of the crystal de-
lector shoWn in Fig. 2.

3. During this adjustment only, remove
one of the three 6AU6 IF amplifier
tubes (V6, V7 or VIP. This will prevent
noise in the RF stages from effecting
the voltage reading while adjusting the
sound trap.

1

4.5 MC Sound
Trap

Adjust for minimum readin a
on VTVM.

Connect as shown in
Fig. 3.

A "swishing" sound may be heard in the
speaker during Sound Channel Alignment.
This spurious oscillation is caused by hori-
zontal sweep voltage being picked up in
the audio system thru stray coupling of
instrument leads; it should be disregarded
as it will have no effect on alignment of
the sound channel.

#2
DisSeconcrimindaryator

Adjust for maximum reading
on VTVM.

.

#3
Discriminator

Primary

Adjust for maximum reading
on VTVM.

#4
Sound IF

Transformer

Adjust for maximum reading
on VTVM.

Same as
above.

Same as
above.

Connect as shown in
Fig. 4.

To obtain zero balance of the discriminator
circuit, two 68,000 ohm resistors will be
required. These resistors must be matched
so that their respective resistances do
not differ by more than 1%-the accu-
racy of the total resistance is not critical.
Connect the two resistors in series from
pin 2 of the 6T8 tube to chassis ground
as shown in Fig. 4.

#2
Discriminator

Secondary

Note that as slug #2 is rotated,
a point will be found where the
voltmeter will swing rather sharp -
ly from a positive to a negative
ieacling or vice versa. The cor-
reel setting of slug #2 is obtained
when the meter reads zero as
the slug is moved thru this point.

REDUCTION OF INTERCARRIER BUZZ
Slight "dynamic" unbalance of the discriminator secondary con em-
phasize intercarrier buzz due to incomplete amplitude modulation rejec-
tion. Therefore it is vitally important to obtain an accurate setting of
the discriminator secondary slug under actual reception conditions.
Disconnect all instruments (be sure that I.F. tube removed for the adjust.
ment of Sound Trap has been replaced) and then connect an antenna to
the receiver to obtain program reception from a local station. If inter -
carrier buzz is prominent, a slight readjustment of the discriminator
secondary slug (#2) 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.

SOUND
DISCRIMINATOR

SECONDARY
Adjust this slug

for minimum
intercarrier buzz

LOCATION OF
DISCRIMINATOR

SECONDARY
SLUG

160 AFAR OF CHASSIS

ON -OFF a VOLUME

CONTRAST

100
MMF.

CIRCUIT DIAGRAM FOR
CRYSTAL DETECTOR

47K

INSTRUMENT CONNECTIONS
FOR

SOUND CHANNEL ALIGNMENT

STANDARD

SIGNAL GEN. iAC7

SET TO 4.5 MC. 811E0 AMP.

NO MODULATION. ;25

(PURE R.F.)
0.1

Gore

'26

no.
GROUND TO

RECEIVER CHASSIS

27B
7110,.

FIG. 1
CONTRAST

Generator Connections
for Sound Channel and 4.5 Mc. Sound Trap

Alignment



USE 10,000 OHM
ISOLATING

RESISTOR IN
SERIES WITH

METER PROBE.

GROUND TO
RECEIVER CHASSIS

FIG. 3
VTVM Connections

for Sound IF Alignment

STI
$011111 DISCIIM -500 AMP

MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

Stewart -Warner Models 9202-C, etc.
(Continued)

136

135

INSTRUMENT CONNECTIONS
FOR

SOUND CHANNEL ALIGNMENT

'36

 CRYSTAL
DETECTOR

GROUND TO

nI RECEIVER

PICTURE THE
CHASSIS

EL

V. T.V. M.

I
GROUND TO

RECEIVER CHASSIS

FIG. 2
Crystal Detector and VTVM Connections

for 4.5 Mc. Sound Trap
Alignment

It

iTI
10111 NUM.-SOWN MAP.

20

FIG. 4
VTVM Connections

for Sound Discriminator
Alignment

71 68K

USE 10,000 OHM
ISOLATING

RESISTOR IN
SERIES WITH

METER PROBE.

V.T.V.M.

STANDARD INSTRUMENT CONNECTIONS
SIGNAL GEN. FOR

(SUPPLIES

MARKER SIGNAL(T IF CHANNEL ALIGNMENT
GROUND TO

TUNER FRAME

SWEEP

GENERATOR

GROUND TO
TUNER FRAME TERMINAL FOR I.? SWITCH CONTACT

THIS CORRESPONDS TO POINT .0. ON

CIRCUIT DIAGRAM.

FIG. 5
Generator Connections

for IF Channel Alignment

MIXER GRID
TRIMMER

R.F. AMP.
GRID TRIMMER

25.9
MC.

USE 10,000 OHM ISOLATING
RESISTOR IN SERIES WITH

METER AND OSCILLOSCOPE PROBES.

116

6

23

PLACE 1000 MMFD. CONDENSER
ACROSS 'SCOPE TERMINALS

AS AN R.F. FILTER.

V.T.V.M.

GROUND TO
RECEIVER CHASSIS

GROUND TO
RECEIVER CHASSIS

FIG. 6
VTVM and Oscilloscope Connections

for IF Channel Alignment

11

OSCILLATOR
TRIMMER

R.F. AMP.
PLATE TRIMMER

23.5
MC.

(i) (i)
23.5 25.9
MC. MC.

4.5
MC.

SOUND
TRAP

4.5
MC.

SOUND
DISCRIMINATOR

SECONDARY
4.5 MC.

O
O

WIDTH CONTROL
locatod In hien vol-
tate compartment.

FIG. 14
TOP VIEW OF CHASSIS 161
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Stewart -Warner Models 9202-C, 9202 -DA, etc., continued

IF CHANNEL ALIGNMENT PROCEDURE
1. A special aligning tool designed to fit the sterns on adjustable cores of

the IF and Trap coils (see points 5, 6, 7 and 8 in Fig. 14) is available
and may be obtained front Stewart -Warner by requesting IF Alignment
Tool r.:-507479.

2. Turn receiver Channel Selector to television channel #12 and short
antenna terminals together with a jumper wire.

3 Connect a 3 volt battery to the receiver AGC system so that negative
terminal of battery connects to the AGC line and positive terminal of
battery connects to receiver chassis

4. If the IF channel is badly misaligned and two or more immediately ad-
joining IF stages are tuned to the same frequency, oscillation may occur.

Such oscillation shows up as on excessive voltage across the video de-
tector load, symbol 122, and is indicated by the VTVM that is connected
to this point during alignment. It should be noted that voltage due to IF
oscillation is unaffected by strength of signal from the generator.

Where IF oscillation is encountered, it is generally possible to correct
the condition by detuning the IF coils in different directions. If that
does not have the desired effect, increase fixed bias on AGC line by using
a 41/2 volt battery instead of the 3 volt battery referred to in instruction
#3 After stopping the oscillation in this manner it will 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 using the oscillo-
scope to observe bond pass characteristics. Once all stages have been
aligned using the 41/2 volt bias, the IF channel should be stable with
reduced bias.

STANDA
GEN

RD SIGNAL
ERATOR SWEEP GENERATOR

CONNEC-
TIONS FREQUENCY

CON NEC-
TIONS FREQ.

VTVM
CONNECTIONS

OSCILLOSCOPE
CONNECTIONS

MISCELLANEOUS
INSTRUCTIONS

TRIMMER
OR SLUG

TYPE OF ADJUST-
MENT AND OUTPUT

INDICATION

Connect as
shown in
Fig. 5.

23.5 MC.

Use a 330
Mmf. isolat-
ing conden-

r and c on
ec t as

shown in
Fig. 5 but
keep powerswitch
turned off
during this
step.

Connect as shown
in Fig. 6. Not used.

#5
Converter

plate
coil

Adjust for maximum
reading on VTVM.

#6
2nd I.F.

Adjust for maximum
reading on VTVM.

Same as
above. 25.9 MC. Same as

above.
Same as
above. Not used.

#7
1st I.F.

Adjust for maximum
reading on VTVM.

#8
3rd I.F.

Adjust for maximum
reading on VTVM.

Same as
above. 26.75 MC.

With connec-
tions made
as shown in
Fig. 5, turn
on this gen-
erator and
set controls
for operation
as specified
in next col -

25 MC.
Sweeping

5 Mc.

Same as
above.

Connect as
shown in Fig. 6

IMPORTANT:

1 Adjust output
attenuator on
sweep generator
so that reading
on.VTVM is ap-
proximately one-
half volt.

2. Set attenuator
on standard sig-
nal generator so
that marker sig-
nal does not dis-
tort the pattern
on the oscillo-
scope.

3. Be 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 band pass characteristic now
displayed o the 'scope should be
compared with the curve shown in
Fig. 7. If top of curve is not prop-
erly shaped, make a slight readjust-
ment of slug #6. Should that adjust-
ment fail to yield the desired result,
then note whether the curve has a
peak on the high or low frequency
side. Slugs #7 and #8 control high
frequency response (25.9 Mc.) and
slugs #5 and #6 affect the low fre-
quency response (23.5 Mc.); by mak-
ing a small change in the settings of
the high or low frequency slugs, it
will be possible to obtain correct band
po-s curve.

FREQUENCY
242 24 26 28

20S-
22.25

40

60

BO-

100-X 
FIG. 7

35%

PIX
26.75

I.F.
RESPONSE

CURVE

The 26.75 Mc. picture IF carrier mark-
er should now appear at the 35%
amplitude position on side of the
bond pass characteristic (see Fig. 7).
If position of the marker appears too
high or too low, slight readjustment
of slugs #7 and/or 8 is required.

Some as 22.25 MC.so-,above. above.s

162
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. 7. If the position of the
sound marker is incorrect, readjust-
ment of slugs #5 and'or 6 is required.



Receivers incorporating production
changes explained at right, are
identified by coding stamped on
rear surface of chassis. Coding
consists of the word SERIES and
letter A or B.

The tuner assembly diagram is
shown on this pagei and it con-
nects -to the main circuit shown
on the double page spread 164-
165, and continued on page 166.
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Stewart -Warner Models 9202-C, etc. LETTER INCLUDED

(Continued) IN DESIGNATION
FOLLOWING THE
WORD "SERIES"

CHANGE INCORPORATED
IN CHASSIS

WHITE

0

GREEN-WHITE

A
\RED-WHITE

B
BLACK-WHITE

D

BOTTOM VIEW OF CHASSIS SHOWING
CONNECTIONS TO RF TUNER UNIT

Lettered terminals in illustrations correspond to
similarly lettered terminals on the circuit diagram.

42
OUR,- IN ANTENNA

UNCODED INITIAL PRODUCTION

"A" The following changes were incorporated to provide for a
new TV sound discriminator transformer which improves AM
rejection.

I. Sound Discriminator Transformer 20 was changed from
507321 to 509706. Terminal connections ore the same
for both transformers.

2. Condenser 18 (8 Mmfd.) was removed. It formerly was
wired externally from pin 1 to pin 2 of Sound Dis.
criminator Transformer 20, part 507321.

3. Condenser 208 (10 Mmfd.) was added. It is an integral
part of Sound Discriminator Transformer 20, part
509706 and replaces Condenser B, removed in step 2.

4. Condenser 20A across secondary of Sound Discrimina-
tor Transformer 20 was changed from 110 Mmfd. to
95 Mmfd.

5. Condenser 35 in plate circuit of tube V2 (Sound Dis-
criminator) was changed from 4 Mfd. to 10 Mfd.

"B"

44Ir 1

cunisann," LLLL ..,

05-051 00001.(000010cail

508890 R.F. TUNER ASSEMBLY

62

1'44Z6CHHNFLS
n. V S 44; 4:NVE R

3 TO 12 ARE 4414
/ HU SAME MANNER

AS SHOWN HERE. S SHOW HERE

55 73r
00000000

ANT
TERMINALS

6A85 011 61105

oA 6C86
A.F. AMP.

 rmese rusts coma IN some cilssss,

0000
4

,63304f

I(

O

6J6
MIXER-OSC.

4 /K

80
220K

1Axo,11044 1(- 76

81

84
Ion

TINE 1 77 83
su6IRO r.

o75 V.

AOC

The following changes were incorporated to improve opera.
tion of horizontal multivibrator and to reduce the possibility
of fuse 191 blowing out during the worm -up period.

1. Condenser 174 in plate circuit of tube V14 (Horizontal
Scanning Multivibrotor) was changed from 470 Mmfd.
to 390 Mmfd.

2. Resistor 177 in plate circuit of tube V14 (Horizontal
Scanning Multivibrotor) was changed from 330,000
Ohms to 680,000 Ohms.

3. Resistor 235 in plate circuit of tube V14 (Horizontal
Scanning Multivibrator) was changed from 3900 Ohms
to 3300 Ohms.

4. Resistor 248 (270,000 Ohms) was added between pin
5 of tube V14 (Horizontal scanning Multivibrator) and
315 volt supply.

The following change was incorporated to allow vertical hold
control to operate in the center of -its range..

1. Resistor 223 in grid circuit of V19A (Vertical Blocking
Oscillator) was changed from 1.8 Meg. to 2 Meg.

The following changes were incorporated to reduce illumina-
tion of picture tube with minimum setting of the Brightness
Control.

1. Resistor 140 (15,000 Ohms) was removed from end of
Brightness Control and chassis ground.

2. Resistor 137 in brightness circuit was changed from
47,000 Ohms to 15,000 Ohms.

85

97

MME.

186Ar.

aR

90
ISO
mi47.

(--0 A

B

C
_J

THESE POINTS
CONNECT TO

IDENTICALLY
LABELLED
POINTS AT
INPUT TO

Ist I.F. STAGE

163
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IANA AN

21S11. AMP.
SASS

3411.1111.

Stewart -Warner

Models 9202-C, etc.
239
1.2

hemri

For printing convenience
parts of this circuit
are shown on page 163
and page 166. Wires
marked A, B, and C,
connect to tuner on
page 163; while wires
V, X, Y, and Z, con-
nect to sound section
and power supply shown
on page 166.
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response flat 120% up to 2 MC.
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MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

STROMBERG-CARLSON 321 SERIES
Alignment on sets of Series 321 is given below. The schematic diagram
appears on the next two pages. The page after that has additional ser-
vice material including illustrations of the trimmer positions. Should
you be called upon to service sets of the 317 Series, you will find
considerable similarity to the 321, and this material will prove of
aid. The 317 Series use 17BP4 Kinescope, V-10 video amplifier is a
type 6AG7, and V-20 horizontal amplifier is a type 6AU5-GT. There are
other differences as well. The 317 -RPM is a combination and includes
AM radio and phono with additional circuits and selector switch.

Signal Generator Oscilloscope or VTVM
Connection Connection Adjustments and Notes

1 Output of sweep Input of scope to grid of 1. Adjust the bottom slug of 1-3,
Quadruple generator to grid of video amplifier, pin 2 of 1st IF Transformer for low in -
Alignment 1st IF tube, pin 1 of V-9, 12AU7 thru 47K termediate frequency. (23.7

V-5, 6BA6 thru 100 ohm isolating resistor. mc. appox).
MMF isolating re- 2. Adjust the bottom slug of T-4,
sistor. 2nd IF Transformer for low fre-

quency. (23.0 mc. approx).
3. Adjust the bottom slug of 1-5, --1

The output from the sweep generator should besuch 3rd IF transformer for high fre- 26.4 / 2 2.7

that with a DC bias of approximately -3.0 volts quency. (26.0 mc. appox). 1

I

applied to the AGC line (across C-160) the output 4. Adjust the bottom slug of T-6,
high iforn- _...on the oscilloscope will be 2 volts peak to peak. 4th IF transformer f

This level of output 2 volts peak to peak from the
termediate frequency. (25.3 279 Z..9
mc. appox).

video detector should be maintained throughout the 5. Maintaining the above relative
alignment procedure by readjusting the bias and/or frequency positions of the in -

the input from the sweep generator, and leaving the dividual stages, adjust the slugs

gain of the oscilloscope fixed. The contrast control to produce a curve as shown
with the 22.7 mc. and 26.4 mc.

should be set at maximum contrast position, markers at 70% response.

2 Same as Step l(1 Same as Step !;t1 1. Adjust the top slug of T-4 for
Sound Using 21.9 mc. minimum response at 21.9 mc.
Traps marker. 2. Adjust the top slug of T-3 for

curve shown. RJR

971 REA,:TAN'
TRAP

3 Same as Step 1;1 Same as Step #1. 1. Adjust the top slug of 1-5 for
Adjacent using 27.9 mc. minimum response at 27.9 mc.
'Sound marker. 2. Repeat Step 1 (Quadruple
Trap alignment) to reproduce the ,,, i

curve as shown.
27.9

4 Couple the output of Same as Step $1. 1. Adjust L-8 on tuner assembly
Double- the sweep generator and 1-2 for curve as shown in

26.4 22 7
Tuned into the converter Fig. 6 for maximum gain, main- d

Stage plate by means of taining the 22.7 mc. and 26.4 / \\
._

Alignment the split tube shield. mc. markers at 50% response.

5 Connect an unmodu- Connect 2-100K resistors 1. Adjust 1-10, 1-11, and bottom
Sound IF lated 4.5 mc. signal in series from plate of slug of T-8 for maximum re -
Alignment to the grid of the ratio detector pin 2 of sponse.

1st sound IF amp. V-13, 618 to ground.
pin 4 of V-9, 12AU7. Connect VTVM from junc-

tion of the 2-100K re-
sistors to ground.

6 Same as Step $(5. Reconnect the VTVM from 1. Adjust the secondary (top
Ratio the junction of the 2- slug) of 1-8 for zero volts be -
Detector 100K resistors (see S tween the positive and nega-
Balance above) to the junction tive excursions.

of C-134 and R-131. 167
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VOLTAGE CHART

1. Measurements are made at 117V. line using vacuum tube volt-
meter. All voltages are D.C. and are positive with respect to
chassis ground except where noted.

2. All voltages shown in telev. section measured with rangeswitch in TV position.1"2
3. Contrast control set maximum, brightness control set at mini-

mum, antenna disconnected.
4. Voltages shown with asterisk (*) vary considerably with con-

trot settings. DEFL. YOKE a V -I9
FOCUS COIL SOCKET 6SN7 -GT

TUNER UNIT

V -I
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GNO.

200 2,-_16 v 102
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.

Stromberg -Carlson Co.
Series 321, continued
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SYLVAN IA Chassis 1-502-1
Models 71M-1, 72B-1, 72M-1

The service material on the next six pages is exact for Sylvania
Chassis 1-502-1 used in Models 71M-1, 72B-1, and 72M-1. Chassis
1-502-2 used in Models 73M-1 and 73M-2, is the same except that a
different tuner, using tubes 6CB6 and 6J6, is employed.

There are many other Sylvania television receivers which are very
similar in circuit to the chassis covered on these pages. Besides
minor circuit differences, some of these sets may use other tuners,
different tubes in some of the stages, other stagger I.F. frequencies,
20" picture tubes, and some sets are combinations. The material pre-
sented on these pages will be helpful in servicing these additional
receivers:

Chassis 1-356 Models 74B and 74M.
" 1-366 " 71M, 72B, 72M, 73B, 73M.
" 1-387 " 22Mi 22M-1, 23B, 23M, 23M-1, 24M-1, 24M-3, 25M.

1-437-1 74B-1, 74M-1, 75B, and 75M.
1-441 71M (similar to 1-366 but different tuner).

!I 1-462-1 24M.

Horizontal Hold Adjustment

A. Tune in a station and adjust the Channel
Selector for best picture quality. Adjust
the Picture Contrast and Brightness con-
trols for normal picture.

B. Remove V15 - 6AL5 - Horizontal Dis-
criminator tube.

C. Turn the Horizontal Hold Control until
the picture moves back and forth across

the screen with blanking bars vertical.

D. Replace the Horizontal Discriminator tube
and repeat "A," "B," and "C" under "Check
of Operation" above.

E. If the receiver will not pass these checks,
it will be necessary to proceed with "Phase
Adjustment".

ALIGNMENT PROCEDURE

VIDEO IF ALIGNMENT

1. Connect signal generator to the jig shields
on the Oscillator -Mixer tube. Allow
generator and set to warm-up for fifteen
minutes.

2. Connect the negative lead of a 3 volt
battery to the AGC Line, positive lead to
ground.

3. Connect an ungrounded D. C. VTVM across
the diode load resistor R145 - 3,900 Ohm.

4. Tune generator to 27.9 Mc. and adjust trap
coil L55 for minimum output. Keep volt-
meter reading under 2 volts by reducing
generator output as required.

'kfig Tube Shield - made by cutting off or
insulating a tube shield such as used or V2
the 12AT7Oscillator-Mixer tube on the tuner
so that the shield does not ground when
in place on the tube.

5. Adjust the cores of the Video IF Trans-
formers in the following order. Reduce
generator output to keep voltmeter reading
between 1 and 2 volts.

Set Signal
Generator At: Adjust:

26.2 Mc.

24.1 Mc.

25.3 Mc.

Core on 2nd VideolF Transformer
T57 for maximum output
Core on 1st Video IF Transformer
T56 for maximum output
Core on Mixer Coil L8 for max-
imum output

Repeat adjustment of trap coil L55 as in
step 4 above.

6. Disconnect signal generator and VTVM.

7. Connect sweep generator (frequency 25
Mc. , sweeping 10 Mc.) using a . 005 Mfd.
capacitor to pin 1 of 3rd Video IF Amp-
lifier - 6BC5. 171
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Sylvania Chassis 1-502-1, Models

8. Connect oscilloscope to junction of diode
load resistor R145 - 3,900 Ohm and coil
L58.

9. Adjust primary (top core) and then secon-
dary (bottom core) of IF Bandpass T58
to obtain curve shown in Figure 8.

FIGURE 8 - IF BANDPASS RESPONSE

172

71M-1, 72B-1, 72M-1, continued.

10. Disconnect Sweep Generator from 3rd IF
Grid and connect it to the Jig Shield on V2,
the Oscillator -Mixer tube. Loosely couple
signal generator at this point for markers.

11. Observe IF response curve and, if neces-
sary, adjust Video IF transformer cores
slightly to obtain the response curve shown
in Figure 9. Use low signal input and high
enough scope gain so that the IF amplifier
does not overload, resulting in distortion
of the IF response curve.

24.0 MG
MARKER

70%

f---- 26.4 MC
MARKER

FIGURE 9 - OVERALL IF RESPONSE

SOUND TAKE - OFF &
4.5 MC. TRAP ALIGNMENT

1. Connect a 4.5 Mc. sweep generator having
a 250 Kc. sweep through . 005 Mfd. to pin
7 of video detector 6AL5. Loosely couple
signal generator for use as markers.

2. Connect oscilloscope to limiter grid resis-
tor R104 - 47M through a 270M isolating
resistor. Adjust trap core L56 until 4.5
Mc. marker is centered at the peak of the
response curve. See Figure 10.

1.

FIGURE 10 - SOUND IF RESPONSE

SOUND DISCRIMINATOR
ALIGNMENT

Connect oscilloscope across the Volume
Control.

2. Adjust the cores of the discriminator
transformers T52 and T53 until the dis-
criminator curve corresponds to that in
Figure 11. Note especially that:

(a) 4. 5 Mc. marker is exactly in the
center of the curve.

(b) The curve is linear between the out-
side two markers.

(c) The amplitude is the greatest obtain-
able.

FIGURE 11 - SOUND DISCRIMINATOR

RESPONSE
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SYLVAN IA

Note 1: The terms "Hori-
zontal," "Vertical," or "60 cps
sine wave" refer to the oscil-
loscope sweep employed.
Note 2: All waveforms are
taken with the oscilloscope hor-
izontal sweep direction from
left to right and with upward
deflection corresponding to pos-
itive polarity.
Note 3: In some instances the
waveforms obtained will not be
identical with those shown, due
to the electrical characteristics
of the oscilloscope used.
Note 4: All waveforms are
measured with respect to chas-
sis unless otherwise indicated.
Note 5: Have Picture Contrast
control at maximum.

*The peak to peak (PP) vol-
tages of these waveforms are
dependent on the depth of mod-
ulation of the transmitted sig-
nal; voltages shown are ob-
tained when modulation is ap-
proximately 90 percent.

P

WAVEFORMS

Chassis 1-502-1, continued,
Models 71M-1, 72B-1, 72M-1.

311"11P"."'Irgill9.1.

*6BF5 (V7) Video Amplifier *6BF5. (V7) Video Amplifier
Control Grid (Pins 1 and 7) Control Grid (Pins 1 and 7)

3. 5 Volts PP Vertical 3. 5 Volts PP Horizontal

*6BF5 (V7) Video Amplifier *6BF5 (V7) Video Amplifier
Plate (Pin 5) 55 Volts PP Plate (Pin 5) 55 Volts PP
Vertical Horizontal

12AX7 (V13) Hor. Sync. Sep. 12AX7 (V13) Hor. Sync. Sep. 12AX7 (V13) Hor. Sync. Sep.
and AGC Rectifier Cathode and AGC Rectifier Cathode Plate (Pin 6) 37 Volts PP
(Pin 8)2. 6 Volts PP Horizontal (Pin 8) 2. 6 Volts PP Vertical Horizontal

12AX7 (V13) Hor. Sync. Sep.
Plate (Pin 6) 37 Volts PP
Vertical

12AX7 (V13) Sync. Separator 12AX7 (V13) Sync. Separator
Plate (Pin 1) 25 Volts PP Plate (Pin 1) 25 Volts PP 60
Vertical cps sine wave

173
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Sylvania Chassis 1-502-1, Models 71M-1, 72B-1, 72M-1, continued.

6SN7GT (V12) Sync. Amp. &
Clipper Plate (Pin 2) 110 Volts
PP Vertical

6SN7GT (V12) Sync. Amp. &
Clipper Plate (Pin 2) 110 Volts
PP 60 cps sine wave

6BL7GT (V14) Vertical Oscil- 6BL7GT (V14) Vertical Oscil-
lator Control Grid (Pin 1) 600 lator Plate (Pin 2) 235 Volts
Volts PP Vertical PP Vertical

6SN7GT (V12) Sync. Amp. &
Clipper Plate (Pin 2) 100 Volts
PP Horizontal

6BL7GT (V 14) Vertical Output
Control Grid (Pin 4) 95 Volts
PP Vertical

6BL7GT (V14) Vertical Output Vertical Deflection Coils (Test 6AL5 (V15) Hor. Discriminator
Plate (Pin 5) 830 Volts PP Point 1) 55 Volts PP Vertical Plate (Pin 7) 70 Volts PP
Vertical Horizontal

6AL5 (V15) Hur. Discriminator
Plate to Plate (Pin 2 to Pin 7)
Scope ground to pin 7 -23 Volts
PP Horizontn1

174

6AU6 (V16) Hor. Control Plate 6SN7GT (V17) Hor. Oscillator
(Pin 5) 68 Volts PP Horizontal Plate (Pin 5) 95 Volts PP

Horizontal

6SN7GT (V17) Hor. Discharge
Plate (Pin 2) 105 Volts PP
Horizontal

6W4GT (V19) Damper Cathode
(Pin 3) 1000 Volts PP Hori-
zontal downwini
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CHANNEL SELECTOR

SYLVAN IA
TOP LAYOUT FOR 1-502-1 TV CHASSIS
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SYLVAN IA
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VOLTAGES ARE MEASURED TO CHASSIS UNLESS OTHERWISE INDICATED, DC TAKEN AT 20,000 OHMS PER VOLT, A C AT
1,000 OHMS PER VOLT MEASUREMENT CoNDIT:ONS, UNLESS OTHERWISE NOTED SOURCE 117 VOLT 60 CYCLE, ANTENNA
DISCONNECTED WITH NO SIGNAL INPUT, PICTURE CONTRAST AT MAXIMUM, BRIGHTNESS AT MINIMUM -OTHER CONTROLS
AT NORMAL POSITIONS.
AVERAGE VOLTAGES AND COIL RESISTANCES ARE INDICATED. RESISTANCE OF TAFPED COILS S FOR EN TIRE
RESISTANCE IS NOT SHOWN WHERE READINGS ARE TOO SMALL OR WIDELY VARIABLE.

AC LINE

I.F. OUTPUT

A.G.C. -0v

8+ +125v

FIL

300V A.
C/T

6 3V AC
0

INTERLOCK

6.131. X
AC

6.3v, AC

V3 V4
6C86 6CB6

C155
_..4014F0

350V.

CI562.
40MFD-
350v.

0

6.1 V.
A.C.

0126 -
005

0127
.0051

L50

6.8M

a
CI57

8OMFD +
350v

0158
60MFD
200v

VS V6 V8
6BC5 6AL5 64U6

413-I

0160 CI61 CI62
.001 .001 .001

L52 L53

V19

R132W.
6.8 MEG

6129

100M

C129
1.005

RI43
3.3M

6164
3.6M
RI69
1190D.

6w4GT

V3
6CB6

C130 IST VIDEO I.F.

0001

V611/21

Ro.evt
R135
5611

6AL5
A G C. LINE CLAMPER

+125v.

R166
I275.11

-105v
8167 PICTURE

250A CONTRAST
-t32V.

R168
18011

It 7.0 NCI

T56

WINDING. COIL

The third
from type
the socket

C134
.0000047

V4
-6C136

2M0. VIDEO I.F .000001
+,00v 157
5

R137
47m

+0.0)42
R139
5611
0133

.005

6138
IM

V1311/21
I2AX7

SYNC. SEP. Et
A.G.C.RECT.

V12 0/2)
6SN7GT 8I77

A.G.0 AMP 10M

-0v -75v
5 7

IC1611
IOMF

Om 25v.

.003 8178

A.G.C. 111711

CONTROL 1.0
MEG

R180
mom

CI36

3t

27M® 81

9
.004 T

R140
2.2 M

+125V.

RI84

0171-.047 0172

-1.7 .01
v

1.2
MEG.

V13
I2AX7

SYNC. SE

C170

3

6183
1.0

MEG.

t 6182
). 55m

+125V. -135V.

46181
S2.2 MEG.

VI6
6AU6

R2I9 HOR. CONTROL

R185
12M

470M c195 8.281

C194 PHASING 1
.0001 80T m CORE)

TS2

1.0 MEG.

HORIZONTAL HOLD
(TOP CORE) -135V

V17I
0197
.0001 6SN 71

HOR.
C198

+

.002

#22I
470M.Z

-132v.

-135V.

SCHEMATIC DIAGRAM FOR 1-502--I TV CHASSIS



MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION
V8

6AU6
SOUND I.F. 0102

V9
6AU6

SOUND I.F. LIM.

0100 8101 0101

.004 10011 .004

.00004
RI04
4781

L54

deo IF tube V5, is changed
IC 5 to type 6CB6, Observe
[ring change for this tube

5
C5
IIDEO I.F.

III
111

0140

.004

[SANG
10 MG
SWEEP

RI43
1M

V6 0/21
D°T 6AL5

V DEO DET. L57
-1"100.

7 11.2n

4.6 MC
850 KC
SWEEP

0137
0000lI

6.711

(Th L58

- 6141
.00001

RI45
3.9M

RI47
V7

613F5
VIDEO Amp

S3.30

-1050.* 132V

CI4 4
.005

CI43

.005

V12 (1/2)
6SN7GT
IC AMP. 8
.IPPER -6.4V
V

C176
.00075

ii1189 8I510 RI91

2

I2 M

8.2 M 6.2M
C174

1:1 73 '005 C175

3 1.002T .005

R187
33M

ISV. +125V. -135V.

!22
!ZIA

19
IS

C200

+125V.

V17 (1/2)
6SN7GT

HOR. DISCHARGE
-1600. -ISV

2

V14 (I/2)
6BL7GT

VERT. °SC....,
20 V +70V. ""

C17? RI95

HOLD °

MEG.

I 5ME
VERT.

P19323

RI93

1.2

07B

-135V.

R226
4.7M

C
.0006112021

R225

-I35V. 25081

C201
HOR. DRIVE

.0051

474
REo

470M

+125 V.

 15 MG
290sC
SWEEP

0138

VIO
6T8

RATIO DET.

.0000047

RI50
8.2M

-142 V
T53
-

1 13.00

1.0 MEG.

* - 11 V.
-43 V.

YELLOW it

LGO

RISI
7.581

CI51
.0051

C(15

11

.01

RII2
22031

-C112
1.0001

CI20
Ip IF -

C109 80. .25

.010'

CIII 8111

.011 I5MEG

VOLUME
CONTROL

CII9
1.005

V24
.1 1 PICTURE TUBE

17BP4A

JUMPER

R113

Tan.

-0V. 10+2204
-121V.

RI52
470M

C1521 LC146
.003- T.o,

RI53
2.0MEG.

- BRIGHTNESS
TEST CONTROL

VI4 (1/21 POINT
6BL7GT (I) VERTICAL

Csio VERT. OUTPUT a DEFLECTIONO COILS
1 + V. A c.,

.1

HEIGHT

R198

C179
.1"-

M197Vv 
4.781

10111FI:i 196
450V. 100M

C203 f
.001

470M
R227

+275 V.14)

R228 -145V.

1001
3

-1154.
C204

IOMF
450V

8229
15011

1.0

R199
1.0

MEG

VERT.
LIN.

i
-10611

8200

II

4 761
2

R201 m%
181

TIOOMFO
50V.

M

-135V.

R202
510

R203
5600

L61

YELLOW 478

+275V. (A)

VI8
6B06GT

NOR OUTPUT
+350V A

8230
loon.

+125V. 047 8.2M

-135V.
+12511.

VI9
6W4GT
DAMPER

HORIZONTAL
DEFLECTION

COILS

FUSE
/4 AMP

-135V.
r

VI 1

6V6GT
A F OU T

-1230 4711
S '4.65V.

13,000 V. 0

DO NOT AT TEMPT
TO MEASURE THIS

VOLTAGE

t.8M
1

LT63

J 6511

HOR.LIN.

C2I1

-4(
.0007

R232 W.
C2O)M

t.033
C206

I T
® SLUE

c
L64 ;
911 I'00RANGE

L651
9n I

6
C116

60MFO
350 v.

RII7
47011.

+125 V.

0. 135 V.

V20 V2I
5642 5642

H.V. RECT. H.V. RECT

HOR.
SIZE

L67
67n

C212

)I----,
.0005

R235

1.5
ME

01236
1.5
MEG.

j_C213

.0006

A B C J K L

7818
DE FGHI  0 0  0

TERMINAL LOCATIONS ON HIGH
VOLTAGE SCANNING ASSEMBLY
REFER TO CIRCLED LETTERS
ON SCHEMATIC

C209
.22

-135 V

R233

IM
0

0210
TiOMFD

450V.

+275V. (A) -135V. 177



MOST -OFTEN -NEEDED 1952 TELEVISION SERVICING INFORMATION

Western Auto Supply Co. *** Television Receiver Model 2D1185B.

See below for list of similar models.
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IN MME, UNLESS
OTHERWISE NOTED.
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VALUES LESS THAN 1.0
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Model 2D1185k differs from 2D1185B mainly in a few minor mechanical
Changes. The circuit of this set is very similar to Models 2D2052,
2D1190 (with a 20" picture tube),and 2D1194 combination. Use this
material as an aid in servicing all of these models.
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Western Auto Supply Co MODEL 2D1185B
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Additional service material on the next page.
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Western Auto Supply Co. (Continued).
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ALIGNMENT PROCEDURE

F AAA Tue. OOOOO Lt

55147.0T

n NOOK I al ;7[XM
:RE i1DAv

61106-13

(1'.4/5
H  PITEPHAL SHIELD Pi  HEATED 0 -TAME GPO d HNu.

Bottom Socket Voltages

TURRET, SWITCH SETTING
SELECTS COILS. FOR
CHANNEL DESIRED.

6 AG 5
R -F AMR 5

3-9 47K

WHITE

A.G.T C.

1000

1,5o:

H

10 K6 8

2.2 K

1

1

1

1

1

I 2H 041
I ell 101

1j CMS 7

PIX I -F

6CB6

T-10
24.1 MC.

3RD PIK I -F COIL

T-3 e) T-2
SOUND RATIO 111°11FTOUND I -F TRANS.

4.5 MC 4.5 MC

DET. TRANS.
RR/MARY

BACK APRON

Bottom Chassis Video and
Audio I -F Adjustments

Tuner Schematic Diagram

6J6
OSC.t MIXER

20

i1000'r L-51

..- r

0.5-3 3 -.4-ZrAf..
L-52

1000

REDV11-1
BP

120



MOST -OFTEN -NEEDED 1952 TELEVISION

Wedinythawe electric
Chassis V-2200-1 used
in Models H -649T17,
H -650T17, H -651K17,
H -655K17, H -656K17,
H -657K17, H -664K17;

and

Chassis V-2204-1 used
in Models H -659T17,
and H -663T17.

A list of chassis
and models similar
to thethe sets
described is mwRE
given on mm
page 182.

L401
RINGING COIL

2AU7
HOR

INKTIvIEOTATOR

SVNO AMP
8 SEP

604
PHASE DET.

TO SPKR

SU83
L v

R CT

TIOI
130

e]
C3IR

4125w

IF
AMP

T302

RATIO OCT
151 AUDIO

65N7U
vErIT

wolsolowoR

T 401
VERT OUTPUT

TRANS

)
6V6GT

VERT

T`01
v

POWER TRANS.

1303

12001

7 304

5
(Z4125
VIDEO OET

NOISE CLIPPER

L 20i

AU6 L203 6AU6`,
T950 e IiT SOUNO

AMP iF AMP
GROUND

VIDEO TEST TERMINAL OR
VIDEO Ou PUT TO COLOR
CONVERTER

HOR LIN.

BRIGHTNESS

HEIGHT

VERT HOLD

VERT LIN.

illvAC

DISCONNECT JUMPER
_NNEN COLOR CON-
VERTER IS INSTALLED

FIG. 4 TOP VIEW OF CHASSIS

42 25Mc 44.0Mc 45.75Mc
41.25Mci43.0Mc 45.OMc

B

41 CMc 43 0Mc 450Mc 47 0Mc
42 0Mc 44 0Mc 46 °Mc

FIG. 5 - RESPONSE CURVES AT
VARIOUS STAGES OF ALIGNMENT

COMMON I -F SECTION

Remove the 6AK5 RF amplifier tube from its socket, and turn the chan-
nel selector to channel 13.

Connect the oscilloscope to the video test terminal through the de -
coupling network shown in Fig. 2.

Connect a 3 volt bias battery to the AGC line.
Adjust the sweep generator for a center frequency of 44 mc. with a 10

mc. sweep deviation, and couple the marker generator to the sweep generator.

Step
Connect Sweep
and Marker

Generators to -
Marker Use

Connect
Detuning
Clip to -

Adjust -

I. 3rd I -F amp.
grid

Check for equal re-
sponse at 42.25 mc
and 45.75 mc using
weak signal. Also
43 mc and 45 mc.

2nd I -F amp.
plate

Pri. of T304 for max.
response and sec. of
T304 for symmetrical
curve shown in Fig.
5A.

2. 2nd I -F amp.
grid

Same as step 1 1st I -F amp.
plate

Pri. of T303 for max.
response and sec. of
T303 for symmetrical
curve shown in Fig.
5B.

3. 1st I -F amp.
grid

Same as step 1 Not used Pri. of T302 for max.
response and sec. of
T302 for symmetrical
curve shown in Fig.
5C.

4. 6 3 6 mixer
th r o u g h
coupling de-
vice shown in
Fig. 3.

Check at 4 4 mc
Marker pip must be
at center of flat
region on curve.

Not used Turn C318 adj. corn-
p I ete ly clockwise
and adjust T101 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 C)18 to minimize am -
plitude of 41.25 mc.
marker pip.

6. Same as pre-
ceding step

Check curve at Ire-
quencies shown on
Fig. 5.

Not used Re -adjust TIO1 and
T301 to obtain curve
shown in Fig. 5D.

1 a
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There are many other Westinghouse
television chassis which are very
similar in circuit to the sets
described on these pages. Each
of these chassis may be used in
several models, and at times the
same model may have been issued
with either of two chassis. For
example, Model H -650T17 described
here as using Chassis V-2200-1,
also used Chassis V-2192-4 at an
earlier date.

Some of the differences between
these various chassis are out-
lined below, but in the main the
differences are in minor circuit
parts, picture tubes, high voltage
transformers and yokes, and tuners.

Chassis V-2175-3, V-2175-4 used
in Models H -646K17, H -647K17,
H -654T17, differ from the sets
described in tuner yokes used.

Chassis V-2178-1, V-2178-3 used
in Model 642K20, differ in tuner,
and in Horizontal sweep and AGO
circuits.

Chassis Assemblies V-2192, and
the sane with suffix -1, -2, -3,
-4, -5, and -6, have been used
interchangeably to a degree in
the following models and differ
mainly in the type of tuner em-
ployed:
H -639T17, H -640T17, H -641K17,
H -646K17, H -647K17, H -649T17,
H -650T17, H -651K17, H -654T17,
H -657K17, H -658T17, H -663T17.

Chassis V-2194, V-2194-1,
V-2194-2, V-2194-3, are used
in Models H-642K20A, H -652K20.

Chassis V-2201-1 used in Models
H -648T20, H -652K20, H -662K20,
uses a 20" picture tube and has
minor circuit differences from
the chassis described here.

Chassis V-2202-2 (with Chassis
V-2210-1) used in Model H -653K24
has a 24" picture tube and a
different high voltage circuit.

Chassis V-2203-1 is used in com-
bination Models H -660C17, H -661C17

Chassis V-2206-1, Model H -665T16,

182 is identical except that
a 16KP4 tube is used.

Westinghouse
RADIO TELEVISION

CHASSIS V-2200-1 V-2204-1
Models H -649T17, H -650T17, H -651K17,

H -655K17, H -656K17, H-65710.7,
H -659T17, H -663T17, H -664K17.
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Westinghouse Electric Chassis V-2200-1 and V-2204-1, continued.

SOUND I -F SECTION

Connect the signal generator to the video test terminal (point "D" on Fig. 41 through a .001 mfd capacitor.

Step Signal Gets .
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. 6.

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. 6.

Use same sig. gen. output as
in step 1.

Sec. of T201 for zero voltage.

z 0
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ZENITH RADIO CORPORATION
CHASSIS 20J21 -20J22 -21J20-21.121

The 20121, 20J22, 21320 and 21121 chassis described
in this manual are basically alike. Alignment and ad-
justment procedures are identical. The slight differ-
ences that exist are in the size and types of picture
tubes used. The 213 series receivers utilize the high
voltage electrostatically focused picture tubes which
obtain approximately 2200 volts from a 5642 rectifier
for the focusing anode, while the 201 series receivers
use the new low voltage focus picture tubes which
obtain the 0 to 400 focusing anode voltage from the
regular power supply of the receiver and do not re-
quire the 5642 rectifier.
Zenith Chassis 20H20 also used in
models marked with (*) and in Models
H2041R, H2052R, H2053E, H3074R, is
similar to Chassis 20J21, but uses
17BP4 picture tube.
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Zenith Chassis 20J21, 20J22, 21J20, and 21J21, continued.

TOP VIEW
COUPLING ADJUSTMENTS (BOTTOM)

4TH I.F.

CONVERTER PLATE
)L (ON R.F. SHELF)

1©]
3RD I.F

Fig. 7 IF Alignment Guide

[©]
2ND I.F

O
1ST I.F

I
AFC ADJUSTMENTS

The AFC adjustment can effectively be made by set-
ting the horizontal hold control L18 to a position
where it is virtually impossible to "throw" the re-
ceiver out of horizontal sync when switching from
channel to channel.

AGC ADJUSTMENTS
The AGC delay control can be adjusted from the front
of the cabinet by removing the volume control knob
and reaching through the opening with a screwdriver.
Connect the calibrated oscilloscope through a 10K
isolation resistor to terminal "E" (Fig. 1 ). Select
the strongest TV signal and observe the deflection
on the oscilloscope screen. Adjust the AGC delay
control for 2 volt peak output.
Satisfactory adjustment can also be made by observing
the picture and slowly turning the AGC delay control
from its maximum clockwise position, counter-
clockwise until a point is reached where the picture
distorts and buzz is heard in the sound. The control
should then be turned slowly clockwise and set at a
point comfortably below this level of intercarrier
buzz, picture distortion and improper sync.

ALIGNMENT
A suitable sweep generator in conjunction with an
accurate marker must be used for alignment work.
When aligning the RF and IF stages of the receiver,
it is necessary to measure detector peak output.
This may be done with a calibrated oscilloscope.
Any oscilloscope can be calibrated with a known DC
voltage. To make the calibration, connect the ground
lead of the vertical input cable to the negative side of
a 3 volt battery supply. Turn the horizontal gain
control fully counter clockwise. With the "hot" lead,
make a momentary contact to the positive connection

186

on the battery and observe the instantaneous spot
deflection on the screen. Discharge the scope input
capacitor by shorting out the leads and repeat the
procedure, each time readjusting the scope vertical
gain until the spot deflects 3 large divisions on the
screen. Each division then represents 1 volt peak.
The position of the vertical gain control should be
marked for future reference.

VIDEO IF ALIGNMENT
1. Connect the negative lead of a 6 volt battery supply
to terminal "A" (Fig. 1) and the positive lead to
chassis. The bias supply can be made up from four
small pen -light batteries. Keep the connecting leads
as short as possible.
HOOKED END
FOR CONNECTING
TO VARIOUS GRIDS

470 MMFD
CERAMIC
CAPACITOR

56n
1/2 W 5%
CARBON
RESISTOR

GROUND DIRECTLY
TO CHASSIS. DO NOT
USE LEADS.

Fig. 6 IF Alignment Fixture
Fig. 8 4th IF Response

2. Connect the calibrated oscilloscope through a
10,000 ohm isolation resistor between terminal "E"
and chassis. The sweep generator input to the re-
ceiver should be adjusted for 2 volts peak detector
output. Do not exceed this output level during any of
the adjustments.

3. Feed the output from the sweep generator through
the special termination unit shown in Fig.6 to point
"D" (Pin 1 of 6CB6, 3rd IF). Adjust the generator
until a pattern similar to Fig. 8 is obtained.
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Zenith Radio Corp. Chassis 20J21, 20J22, 21J20, and 21J21,continued.

Fig. 9 3rd IF Response Fig. 10 Exploded View of Traps

4. Set the Marker Generator to 43.75 Mc and alter-
nately adjust the top and bottom slugs and the coup-
ling adjustment of the 4th IF transformer for max-
imum gain and symmetry with the 43.75 Mc Marker
in the center of the response curve. The wire rod
type of coupling adjustment utilizes an insulated
sleeve by means of which coupling can be changed
by turning the rod in or out.
If the correct response curve cannot be obtained in
this step, check the position of the two slugs to see
if they are entering their respective coils from the
opposite ends of the coil form. The position of the
slugs near the center of the coils may change the
coefficient of coupling, making correct alignment
difficult if not impossible.

5. Connect the sweep generator cable to point "C".
Adjust the attenuator for a 2 volt peak detector output.

6. Alternately adjust the top and bottom slugs of the
3rd IF transformer until a pattern somewhat similar
to Fig. 9 is obtained. It will be noted that the top
slug affects the high frequency side and the bottom
slug the low frequency side of the response curve.
If the correct response curve cannot be obtained,
check the position of the slugs as in Step 4.

7. Connect the sweep generator cable to terminal
"B" (Converter Grid). In this step it may be nec-
essary to disconnect the bias battery and temporarily
ground the AGC in order to see the highly attenuated
trap slots with the oscilloscope vertical gain near
maximum.

8. Adjust the 47.15 Mc, 41.25 Mc and 39.75 Mc traps
for minimum marker amplitude (See Fig.10 ). It can
be seen that maximum oscilloscope gain has been used
and as a result the top of the response curve has been
"run off" the oscilloscope screen in order to see a
"blow-up" of the trap slot.

9. Re -connect the bias battery and readjust the oscil-
loscope to the calibrated position. Adjust the sweep
generator for a 2 volt peak output from the video
detector. Bear in mind that only one tuning slug is
used in each of the following stages to be aligned.

10. Adjust the slug in the second IF transformer
until the 41.75 Mc marker is halfway down the slope
of the response curve. Correct slug position is
indicated when it is possible to move this marker
above and below this 50% point.

Fig. 11 Overall IF Response

11. With the test equipment set up as in Step 10,
alternately adjust the 1st IF transformer and the
converter plate coil until an overall response curve
similar to Fig.11 is obtained. If the proper response
curve cannot be obtained, it may be necessary to
retouch the 4th IF coupling adjustment or make a
slight readjustment of the other stages to obtain the
correct overall response curve.

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 S-17203 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 have been made, proceed as
follows:

1. Tune in a tone modulated TV signal and adjust the
step attenuator until the signal is reduced to a level
where "hiss" is heard with the sound.
2. Adjust the sound take -off coil T13 (top and bottom
slugs), input coil L9, quadratuxe coil L10 and buzz
control R27 for the cleanest sound and minimum buzz.
It must be remembered that any of these adjustments
may cause the "hiss" to disappear and further re-
duction of the signal will be necessary so that the
"hiss" does not disappear during alignment.
If intercarrier buzz is in evidence, after all normal
sound adjustments have been made, the cause may be
attributed to one or more of the following:

1. Improper adjustment of the AGC delay control.
2. Defective 12AT7 intercarrier sound amplifier.
3. Extremely high signal levels which require atten-
uation in the antenna circuit.
4. Transmitter over modulation. 187
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ZENITH Chassis 20J21, 20J22, 21J20, and 21J21
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ZENITH Chassis 20J21, 20J22, 21J20, and 21J21
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The 21J20 and 21J21 series receivers
employ high voltage electrostatically
focused tubes using the variation of
the high voltage circuit as shown on
page 190, over. Outside of this dif-
ference, the circuits are alike. 189
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Zenith Radio Corp.
Chassis 20J21,
20J22, 21J20,
and 21J21.
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N
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6CB6 1
1... ....

CONVERTER
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R.F AMPLIFIER
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C(2-17:SERIES ONLY
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AFFECTS FOCUS)

V"*
6BF5 I *

/ */

GRIDn 1 LOW VOLTAGE
PIN 2

RECTIFIER

Signal Path Chart.

HORIZ
OUTPUT.

Vi8
k 1B3\

H.V. RECTIFIER

VERTICAL CIRCUIT 00 00 00 410

HORIZONTAL CIRCUIT    
SOUND CIRCUIT     
COMPOSITE VIDEO ****

The signal path chart can be used for
quickly isolating the particular sec-
tion of the receiver where trouble is
suspected. As an example, if the set
under test has video but no sound, the
chart will indicate that the sound be-
gins at V7, and continues through V8A,
V9, and V10, so the trouble is in one
of these sections. The AGC tube (V14B)

190 a,'"fects both picture and sound. Hish

aVgIGT

HIGH VOLT. RECT.

7,i, V21

5642
HIGH VOLT. RECT.

voltage circuit of 21J20, 21J21
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Index
Under each make, chassis or models are listed at left in

numerical order. The corresponding page number at the right
refers to the first page of each section dealing with such

material. Under ADMIRAL only chassis not models are listed.

Admiral Corp.
301 (radio) 5

21B1 5

21C1
21D1
21E1
21F1
21G1
21H1
21J1
21K1
21L1
21MY
21N1
21P1
21Q1
21T1
21V1
21W1
21Y1

Air King
700-100
700-120
700-140

Bendix, cont.
3051 28
6001 28

5 6003 28
5 6100 28
5 7001 28
5

5 CBS -Columbia
5 700-100 20
5 700-120 20
5 700-140 20
5

5 Coronado
5 All on page 57
5 15TV1-43-8957A
5 15TV1-43-8958A
5 15TV1-43-9015A
5 15TV1-43-9016A
5 15TV1-43-9020A
5 15TV1-43-9021A

20
20
20

Airline -- see
Montgomery -W.

Arvin
TE286
TE300
TE302
TE315
4126
5170-5173
5204
5206
5210
5211
5212

Industries

22
22
22
22
22
22
22
22
22
22
22

Belmont
see Raytheon

Bendix
T170 28
T171 27
C172 27
T173 28
C174 28
C176 28
C182 27
T190 28
C200 27
2051 28
2060 28
2070 28

Crosley
S11-442M1U 29
511-444MU 29
S11-447MU 29
511-453MU 29
511-459MU 29
S11-472B1U 29
S11-474BU 29
17-CDC1 29
17-CDC2 29
17-CDC3 29

17-CDC4 29
17-00C1 29
17-00C2 29
17-00C3 29
DU-17CDM 29
DU-17CHB 29
DU-17CHM 29
DU-17CHN 29
DU-17COB 29
DU-17COM 29
DU-17PDB 29
DU-17PDM 29
DU-17PHB 29
DU-17PHM 29
DU -17E911,-1 29
DU-17TOB 29
DU-17TOL 29
DU-17TOM 29
S17-CDC1 29
S17-CDC2 29
S17-CDC3 29
S17-CDC4 29
S17 -00C1 29
S17 -00C2 29
517-0003 29
20-CDC1 29

Crosley,
20-CDC2
20-CDC3
DU-20CDM
DU-20CHB
DU-20CHM
DU -2000B
DU -2000M
DU-20PDM
S20-CDC1
S20-CDC2
S20-CDC3
DU-21CDM1
DU-21CDN
DU-21CHM1
DU-21C0B1
DU-21COL
DU-21COLB
DU-21COM1
321-4
323-3
323-6
331, -1, -2
331-4
356
357, -1
359
363

Cont.
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29

DeWald Radio
ET -140R 35
ET -141R 35
DT -162R 35
DT -163R
ET -170
ET -171
ET -172
DT -190D

35
35
35
35
35

DuMont Labs.
RA -111A 39
RA -112A 39
RA -113 39

Emerson
686L
687L
696L
700B, -D
701B, -D
120142B
120153B
120158B

Fada
S6C55
S6T65
S7C20

43
43
43
47
47
43
47
47

51
51
51

Fada, continued
S7C30 51
S7T65 51
S20C10 51
S20T20 51
42.64 Tuner 51
51055, -X 51
S1060 51

Gamble-Skogmo
All on page 57
15TV27-43-8957A
15TV1-43-8958A
15TV1-43-9015A
15TV1-43-9016A
15TV1-43-9020A
15TV1-43-9021A

Garod
See Majestic

General -Elect.
16C117
16T5
17C103
17C104
17C105
17C107
17C108
17C109
17C112 -C115
17C120
17T1 tol7T6
20C150
20C151
24C101

61
61
61
61
61
61
61
61
61
61
61
67
67
67

Hallicrafters
14808, -A
17804C
17810C
17810M, -MG
17811-H
17812
17813
17815-H
17 816
17817
17819
17824
17825
17838
17848
17849
17850
17860-H
17861-H
20823, -B
20872

69
69
73
73
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
73

Hoffman
24B707 77
24B708 77
180 77
183 77
184 77
185 77
187 77
636 77
637 77
638 77
639 77
880 77
881 77
882 77
883 77
884 77
885 77
886 77
887 77
893 77
894 77
895 77
896 77
897 77
953 77
954 77
955 77
963 77
964 77
965 77

Magnavox
104 83
CT -301 83
CT -302 83
CT -303 83
CT -304 83
CT -305 83
CT -306 83
CT -307 83
CT -309 83
CT -310 83
CT -311 83
CT -313 83

Majestic
17C62 85
17FA 85
17JA 85
17L, -72,-X 85
20082 85
20083 85
20K, 20KA 85
20L, 20LA 85
20T82 85
20T83 Pc

191
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Majestic, cont.
20UAT 85
20U0, 2OUT 85
20X 85
70 85
A-70 85
72 85
73 85
106, -A 85
108, -A,-C 85
700 85
701 85
712 85
A-712 85
715 85
717 85
718 85
719 85
800 to 804 85

Meck, John
XSC
614T
TM -700
717C, 717T
TM -717C
TM -717T
720C, 720T
TM -720C
3M -720T
9021
9022
9023
9024
9026

89
89
89
89
89
89
89
89
89
89
89
89
89
89

Montgomery Ward
15WG-3046C 93
15WG-3049A 93
15WG-3050A 93
15VIG-3051C 93

Motorola
14B1B
14T4
14T4B
17K8, -A
17K8B, -BA
17K9A, -BA
17K10
17K1OE
17K1OM

105
105
105
97
9"
97
97

105
97

17K11, -A 97
17K11B, -BA 97
17K11C 97
17K11D 97
17T3 97
17T5A,-C,-D 97
17T5E to -F 105
17T6BD 97
17T6BF 97
17T6C, -D 97
17T6F 97
17T6G 105
20K6, -B 97
20T2A, -BA 97
20T3, -B 97
TS -196 97
TS -214 97
TS -216 105

192

Motorola, cont.
TS -228 97
TS -236 97
TS -307 97
TS -314, -A 105
TS -315 105

Olympic Radio
752, 752U 107
753, 753U 107
755, 755U 107
764, 764U 107
766, 766U 107
769 107

Philco
Cl
CP1
Dl
C2
F2
D4
32
33
35
37
38
41
44
52-T1610
52-T1612
52-T1802
52-T1(304
52-T1808
52-T1310
52-T1812
52-T1831
52-T1839
52-T1840
52-T1841
52-T1842
52-T1844
52-T1882
52-T2106
52-T2108
52-T2110
52-T2140
52-T2142
52-T2144
52-T2145
52-T2182
52-T2245
52-T2282

RCA Victor
4T101 125
4T141
7T103,
7T104,
7T111B
7T112,
7T122,
7T123,
7T124
7T125B
7T132
7T143
9T105
9T126
9T128

-B
-B

-B
-B
-B

125
121
121
121
121
121
121
121
121
121
121
121
121
121

RCA (Continued)

9T147
16T152
17T153
17T155
17T160
17T174
21T176
21T177
21T178
21T179
KCS-47B
KCS-47C
KCS-47D
KCS-47E
KCS-47F
KCS-47G
KCS-47GF-2
KCS-48A
KCS-49B, -C
KCS-60A
61
KCS-62
KCS-66,
KCS-66A
KCS-68C

Eflytheon

2QAY21
C -2001A
C -2002A
C -2005A
C -2006A
M -2007A
M -2008A

Sentinel
438
IU-438
439
IU-439
440
IU-440
441
IU-441
443
IU-443
444
IU-444

121
138
131
131
131
131
139
139
139
139
121
121
121
138
121
121
121
121
121
121
125
125
131
131
139

143
143
143
143
143
143
143

147
147
147
147
147
147
147
147
147
147
147
147

Sparton
(SoMA.m-Wilailngton)

255172 153
25SD201A 153
26SD170D 153
26SD171 153
26SS171,-A 153
26SD172,-A. 153
26SS172,-A 153
5107, -X
5108
5162X
5163X
5165X
5166X
5175X
5178X
5191
5192
5207, -A

153
153
153
153
153
153
153
153
153
153
153

Sparton,
5208
5262
5263
5265
5266
5268

cont.
153
153
153
153
153
153

Stewart -Warner
9200 159
9202 159
9203 159
9204 159

Stromberg-
Carlson

317
317 -RPM
321

167
167
167

Sylvania Elect.

1-356 171
1-366 171
1-387 171
1-437-1 171
1-441 171
1-462-1 171
1-502-1 171
22M 171
22M-1 171
23B, 23M 171
23M-1 171
24M, -1 171
24M3 171
25M 171
71M, -1 171
72B, -1 171
72M, -1 171
73B, 73M 171
74B, -1 171
74M, -1 171
75B, 75M 171

Western Auto
Truetone
2D1185A
2D1185B
2D1190
2D1194
2D2052

173
178
178
178
178

Westinghouse
H -639T17 182
H -640T17 182
H -641K17
H -642K20
H-642K20A
H -646K17
H -647K17
H -648T20
H -649T17
H -650T17
H -651K17
H -651T17
H -652K20
H -653K24
H -654T17
H -655K17

182
182
182
182
182
182
181
181
182
181
182
182
182
181

Westinghouse
(Continued)

H -656K17 181
H -657K17 181
H -658T17 182
H -659T17 181
H -660C17 182
H -661C17 182
H -662K20 182
H -663T17 181
H -664K17 181
H -665T16 182
V-2175-3 182
V-2175-4 182
V-2178-1 182
V-2178-3 182
V-2192-1 to

-6 182
V-2194,-1 182
V-2194-3 182
V-2200-1 181
V-2201-1 182
V-2202-2 182
V-2203-1 182
V-2204-1 181
V-2206-1 182

Zenith Radio
20H20
20J21
20J22
21J20
21J21
J2026R
J2027E
J2027R
J2029E
J2029R
J2030E
J2 03 OR

J2040E
H2041R
J2042R
J2043R
J2044E
J2044R
J2051E
H2052R
H2053E
J2053R
J2054R
J2055R
J2126R
J2127E
J2127R
J2129E, -R
J2130E, -R
J2140E
J2142R
J2143R
J2144E, -R
J2151E

185
185
185
185
185
185
185
185
185
185
185
185
185
185
185
185
185
185
185
185
185
185
185
185
185
185
185
185
185
185
185
185
185
185

J2153R 185
J2154R 185
J2155R 185
J2968R 185
J3069E 185
H3074R 185
J3169E 185



Another

Supreme Publications

Service Manual

Supreme Publications are Available at All Leading Parts Jobbers


