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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

PREFACE

Practically all early 1955 television sets of all important
manufacturers are covered in this Volume TV-9 of Supreme
Publications television service manuals. This service mate-
rial was originally prepared by various manufacturers to aid
in servicing sets of their make. This materialhas been edited
in part and selected with the thought of supplying youand other

" servicemen with the "'most-often-needed'' television servicing
material at the lowest possible cost.

The list of Contents is given on pages 3 and 4, while a
detailed Index by manufacturers and model or chassis number
begins on page 191. Refer to this list and index to find the TV
material you need. A Master INDEX to all SUPREME televi-
sion and radio manuals is available at 25¢, postpaid.

Our sincere thanks and appreciation is extended to every
manufacturer whose products are covered by the material in
this manual and who aided us in the preparation of this book.

M. N. Beitman

December 1954
Highland Park, Illinois

Copyright 1954, by Supreme Publications.

All rights reserved. This book, or parts
thereof, must not be reproduced in any
form without permission of the publisher.
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Admiral 20n2, 20a21, and 2002 cHASSIS

Models C2216AZ, K2216A, T2216A, K2217A, T2217A, F2226, C2236A

(Alignment material on pages 6 and 7; Circuit on pages 8 and 9)

CHASSIS NOTES

The 20A2 and 20A2Z chassis employ the same basic
circuitry with the exception that the 20A2Z chassis has the
aluminized picture tube.

The 20A2 and 20A2Z chassis are used in TV only re-
ceivers while the 20D2 chassis, with a built-in two tube
(AM) tuner, is used in combination models.

HORIZONTAL OSCILLATOR & DRIVE ADJ.

If the Horizontal Drive control {(on rear of set) is not
properly adjusted, it may be difficult to obtain sufficient
picture width and brightness.

When switching channels, the Horizontal control (on
front panel) should keep the picture in horizontal sync
through at least three fourths of its range. If the picture
does not remain in horizontal sync, then adjust the rear
panel controls as follows:

a. Allow the receiver to warm up for a few minutes. Tune
in a station, set the Brightness control at a lower than
average setting. Turn Contrast control fully to the left.
Important: Before proceeding, be sure that the DX
Range Finder control (AGC) is adjusted according to
the instructions given in this manual

b. Turn the Horizontal control (front panel) completely
to the left. Turn the Horiz. Drive control fully to the
right.

c. Turn the Horiz. Lock adjustment to the right until the
picture falls out of sync. If the picture cannot be made
to fall out of sync, momentarily interrupt the signal by
switching the Channel control off channel and then
back on.

d. With the picture out of sync, turn the Horiz. Lock
adjustment slowly to the left until the picture just falls
in sync.

e. Turn the Channel con-
trol to an unused chan-
nel. If a white vertical
line(s) appears near
the center of the screen,
slowly turn the Horiz.
Drive control to the
left until the line(s)
just disappears.

Vertical Line;
Adjust HORIZ. DRIVE.

“_

f. If, in step “e”, the
Horiz. Drive control
required readjustment, tune in a station and repeat steps
“c” and “d” to be sure of proper Horizontal Oscillator
adjustment.

g- Adjustment should now be satisfactory. However, check
adjustment by slowly
rotating the Horizon-
tal control in either
direction while inter-
rupting the television
signal by switching the
Channel control off
channel and then back
on. The picture should
automatically fall in
sync through at least
half of the range of the

Horizontal control. If necessary, repeat the above step.

TOUCH-UP OF RATIO DETECTOR SECONDARY
USING TELEVISION SIGNAL (A8, BOTTOM
SLUG OF T201)

Picture Out of Horiz. Sync.

Proceed as follows:
a. Turn set on and allow about 15 minutes for warm up.

b. Tune set for normal picture and sound.

c. Carefully insert a non-metallic alignment tool through
the opening in T201. An alignment tool with a screw-
driver blade or hexagonal end is required depending
on the transformer used, see * note below. When the
alignment tool engages the bottom tuning slug A8, ad-
just the slug for best sound with minimum buzz level.
Do this carefully as only slight rotation in either direc-
tion will generally be required. Correct adjustment point
is located between the two maximum buzz peaks that
will be noticed when turning the slug back and forth
about 14 to 14 turn.

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

ALIGNMENT OF 4.5 MC TRAP A9, USING A
TELEVISION SIGNAL

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

The trap can be tuned by watching the picture and ad-
justing the slug A9 for minimum 4.5 MC interference. If
greater accuracy is required, the trap should be adjusted
as instructed in step 3 under “4.5 MC Sound IF and Trap
Alignment” procedure on page7.

. If.ratio detector transformer (T201) has hollow hexagonal core slugs, bottom slug adjustment A8 can be made from top of chassis, if you use
alignment tool (part number 98A30-12; available at Admiral distributor). Bottom slug (A8) can be reached through the hole in the core of

the upper slug (A6).
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20A2, 20A2Z and 20D2 IMPORTANT ALIGNMENT HINTS

The following suggestions should be performed if difficulty is
experienced during the alignment procedure.

1. IF CIRCUIT INSTABILITY: When spot frequency aligning
the IF amplifiers, the VTVM pointer may swing when the hand is
placed too near the IF transformers. When viewing the IF re-
sponse curve on an oscilloscope, the curve may change shape with
hand capacity, especially when aligning A2 (3rd IF transformer
T303). To correct either of these conditions, the following align-
ment hints should be tried:

(a) Check the generator output leads to be certain that the
unshielded portion (especially the grounded lead) be as short as
practicable.

(b) Be sure that a decoupling network is used at the video
detector output and that the leads on the network are kept as
short as possible (see figure 10).

(c) Construct a special tube shield as shown in figure 7. This
is made from an ordinary tube shield and four 10,000 ohm re-
sistors. Keep the spacing between the two halves of the shield
at a minimum (% inch).

w

Al3
7 A10 Al AI2)  HF OSC.
RF AMP. RF AMP. MIXER ADJ.
~ | -
Cl10l  ci04 G106 \j——l
| I @ oo N
7N
@
N7 g+—W

6BC5° 646
OR
6827(])\

!
A5 231 MC MAX. MIXER PLATE

Figure 9. Top View of TV Tuner
Showing Adjustment Locations.

1o TEST 10.000 OHNS

POINT "V" ‘I-
330 TO SCOPE

TI'" OR VTVM
CHASSIS _l_

oM —
Figure 10. Decoupling Filter.

(d) The use of a non-metallic alignment tool, approximately

eight inches long (part number 98A30-

12), will permit adjust-

ment without coming too near to the transformers.

HIGH SIDE

TO GENERATOR
LOW SIDE

FOUR
10K RESISTORS
EQUALLY SPAGED

1/4" GAP

Figure 7. Special Tube Shield for

IF Alignment and IF Response

Curve Check.

(a5

23 )MC MAX _|
MIXER PLATE

ADJUST Faon

Al /\é 1302
27.25MC MIN QOO 1wk
TRAP

A3 /

25.3MC MAX
1ST IF

A4
23.1 MC MAX 7
2ND IF

AZ/

25.3MC MAX
\_3RD'IF

TEST POINT
NEG. OF G205

EST POINT
(AGG BUSS)
1305

Tor or sipg 1000 OHMS

TEST POINT
JCT. OF L302
AND L303

ELEC. AMFD

AB A6 AT AS
(BOTTOM SLUG) (TOP SLUG) 4.5MC MAX 4.5 MC MIN

45MC ZERO ~ 4.5MC MAX  SOUND TRAP
TesT powT SEC. RATIO DET. JPPRIRATIO DET. TAKE OFF

JCT OF G206 A

R206 & R207 Z Y

Figure 11. Bottom View of Chassis Showing Test Point Connections

and IF Alignment Data.

IF AMPLIFIER AND TRAP ALIGNMENT

ed high channel, to prevent interference during align-

@ Connect bias battery; negative to test point "'T'', see
figure 11, positive to chassis. A 4% volt battery is

required for all steps below.

e Disconnect antenna. Connect a jumper wire across

the antenna terminals.

@ Set Channel Selector to channel 12 or other unassign-

ment.

e Set the Contrast control fully to the left {counterclock-

wise).

® Allow about 15 minutes for receiver and test equip-

ment to warm up.
® Use lowest DC scale on VIVM.

Signal VIVM ond Signal . "
Step Gen. Freq. Generator Connections UTHG0CE0 Adjust
1 *27.25 MC VTVM high side to test point “V" through | Connect a 4% volt bias battery to test | Al for minimum.
o decoupling filter; see figs. 10 and 11, | point "T". A2 aond A3 for moxi-
2 253 MC common to chassis. Use lowest DC scale on VIVM. When peok- | .
Generator high side to 6J6 (V102) speciol | ing, keep reducing generator output for =
) 23IMNE tube shield. Connect low side to bottom | VIVM reading of approx. 1 volt or less. A4 and A5 for maxi-
4 *27.25 MC part of the tube shield, see figure 7. if unstable, refer to section 1 of the |[MUM:
""Alignment Hints”’ Repeat step 1 above.
5 To insure correct IF alignment, make the “IF Response Curve Check’’ given below.

* Before proceeding, be sure to check the signal generator used in alignment against a crystal calibrator or other

absolute frequency calibration required for this operation.

frequency standard for
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IF RESPONSE CURVE CHECK

20A2, 20A2Z and 20D2

Receiver Controls
and Blas Battery

Sweep
Generater

Marker
Generator

Oscillescope

Instructions

Set Channel Selector
on channel 12 or an

Connect high side to
6J6 mixer-osc. special

if an external marker
generator is used,

Connect to test point
“V” through a de-

Check curve obtained against ideal re-
sponse curve in fig. 12. Note tolerances

vnassigned high chan- | tube shield, see fig. | loosely couple high | coupling filter, see | on curve. Keep marker and sweep out-
nel. Contrast control | 7. Connect low side | side to sweep genera- figs. 10 and 11. Mark- | puts at very minimum to prevent over-
fully to the left. Con- | to bottom part of | tor lead on tube | er pips on scope will | loading. A reduction in sweep output
nect negotive of 4%2 | tube shield. Set sweep | shield, low side to | be more distinct if a | should reduce response curve amplitude
volt bias battery to | frequency to 23MC, | chassis. Marker fre- | capacitor from 100 | without altering the shape of the re-

test point “T";
tive to chassis.

posi-

and sweep width ap-
proximately 7MC.

quencies indicated on
IF Response Curve.

mmfd. to 1000 mmfd.
is connected across
the oscilloscope input.

sponse curve. If the curve is not within
tolerance or the markers are not in the
proper location on the curve, touchup

with IF slugs as instructed below.
Important: If curve changes shape with
hand capacity, see section 1 of “Align-
ment Hints’;

p——— 50—
21.25MC
(IAllEI 1 - 220C MARAKER
MAT BOT 22MC MARKER
1 VISILE) ! 1873 M
AAT LEAST 957, 25.75MC
: ‘mo_'- juc MARKER TRCH-® W 42 A0 83 BRL COMEMLY SKMASE PEM. ToNCH-o of M 400 @ Bl mmm -um L1
AAPPROY, 24.30C MARKER FRL AR50 CMAGL MRS O 233 i) WAL WLSE CAKE MOSITIS W 1 )
5% Sy - 50%
N R &= Figure 13. IF Response Curves, Incorrect Shape.
T Osemanmon 9 urves pe

OIFFERERCE IR HEIGHT OF PEAKS
SHOULD MOT EXCEED 30%

ANEASURED FROM WICHEST PEAK

If it is necessary to adjust for approximate equal peaks and
marker location, carefully adjust alignment slugs as instructed
under the above figures. It should not be necessary to turn the
slugs more than one turn in either direction.

If the curve cannot be made to r bl curve
shown at left, repeat all steps under “IF Ampllﬁer and Trap

Alignment” making sure that generator frequencies are accurate

Figure 12, Ideal IF Response Curve. and adjustments are carefully made. If a satisfactory curve can-
not be obtained after repesting these steps, it may be necessary
to change IF amplifier tubes or check for a defective circuit
component to be sure that each stage is operating properly.

4.5 MC SOUND IF AND TRAP ALIGNMENT
See page S’ for touch-up of ratio detector using television
signal without test equipment.
a. Connect signal generator high side to pin 2 of V304 d. Use o non-metallic alignment tool. If Ratio Det.

Transformer (T201) has hollow core slugs, bottom slug
adjustment A8 can be made from top of chassis, if
you use alignment tool, part number 98A30-12 ob-
tainable from Admiral distributor.

(6ALS) through o .01 mfd. capacitor, connect low
side to chassis.

b. Allow about 15 minutes for receiver and test equip-
ment to warm up.

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

step | Sanel S [ vIVM Connections Instructions Adjust
When using a signal generator, be sure to check it against a crystal calibrator or other frequency standord 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 mode using a TV station
signal. Tune in a station and follow steps 1, 2 and 3 below. If necessary use a higher scale on the VIVM.
High side to A6 and A7 for maximum (keep reducing
1 test point "Y"; Use lowest DC scale on VTVM, generator output to keep VIVM at ap-
common to chassis. prox. 1 volt).
. . . A8 for zero on VIVM (the correct zero
Set to High side to Use zero center scale on VTVM, if avail- | point is located between a positive and
2 test point ““Z'; . .
exactly hassi able. a negative maximum). If A6 was for
PR common to chassis. off, repeat step 1.
. : Connect a 10 mmfd. capacitor from pin
q ,e’:;":o‘i:,df,,?,,, 7 of V305 (128Y7) to pin 7 of V201 [ o ¢ oo
: (6AU6). :
GEIC 09 GLFTE: Use lowest DC scale on VTVM.
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Admiral Corp
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WAVEFORM DATA
(Waveforms given on schematic)

Waveforms taken with Contrast control set fully to the right,
all other controls set for normal picture (in sync). DX Range
Finder control set fully to the left (at “0” position). Warning: In-
correct adjustment of the DX Range Finder control will cause
waveform distortion.

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

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

The peak-to-peak voltage readings shown are subject to some vari-
ations due to response of the osci]foscope and parts tolerances.

Waveform at V407 can also be taken by clipping or twisting the
lead from the oscilloscope high side over the insulation on the lead
connecting to pin 3. When taking the waveform this way, the shape
of waveform will be the same but the peak-to-peak voltage will be
much lower, depending upon the degree of coupling.

TV VOLTAGE DATA

e Contrast control turned fully clockwise. Channel Selector set
on an unused channel. Other front controls set at approximately
half rotation. Vert. Lin. and Height set at approximately half
rotation. DX Range Finder control set fully to the left (at “0”
position) .

® Antenna disconnected from set with terminals shorted.
o Line voltage 117 volts AC.

® Voltages measured with a vacuum-tube voltmeter between tube
socket terminals and chassis, unless otherwise indicated.

@ Voltages at V101 and V102 (VHF Tuner) are measured with tube
in socket. Use an adapter or lift tube out of socket just high
enough to allow a needle point probe to contact tube pins. Volt-

ages at pins 1 and 8 of V101 (6BZ7) must be taken as described
above or no voltage reading will be obtained.

® Voltages at V306 measured from top of socket with tabe removed.

® Voltages marked with an asterisk (*) will vary widely with con-
trol setting. In combination models, B4 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 (6Y6G) in 20D2 chassis.

CAUTION

Pulsed high voltages are present on the cap of V405, pin 3 of V407
and on the filament terminals and cap of the 1B3GT tube. NO
ATTEMPT SHOULD BE MADE TO TAKE MEASUREMENTS
FROM THESE POINTS WITHOUT SUITABLE TEST EQUIP-
MENT.

Picture tube 2nd anode voltage can be measured from the 2nd
anode connector and should be taken only.with a high voltage instru-
ment such as a kilovoltmeter or a vacuum-tube voltmeter with a
high voltage probe. 2nd anode voltage is approximately 16.5 KV.

NOTE: To read schematic for 20A2
and 20A2Z chassis, use sections in
heavy solid lines; to read schematic
for 20D2 chassis, use sections in heavy
dotted lines and connect appropriate
points indicated by dots coded

etc.

Schematic for 20A2, 20A2Z and 20D2 Chassis.
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

Admiral

20X5, 20X5A, 20X58B,
20X5GCGZ, 20XP5A

Models T1831, T1832, T1842,T2212B, T2242BZ, C2256, K2256, K2257

Since these chassis are very similar to 20A2 series chassis and in some
respects are like the 19 series chassis (pages 5 to 9, and 11 to 22), the
important differences will be explained below. In servicing these chassis
refer to the similar material as suggested below.

CIRCUIT DIFFERENCES

Below is a brief description of circuit differ-
ences between the 20X5 series of chassis, and the
previous 20 tube chassis.

TUNER: The VHF tuner used in VHF only models is
nearly the same as that used in the equivalent late
production 19 series or 20A2 series chassis. How-
ever, the plate voltage of the RF amplifier tube
V101, 6BZ7, has been reduced to minimize failure

of the tube.

IF AMPLIFIER: The IF amplifier is essentially the
same as that used in the 19 series chassis, with
one important exception. The adjacent channel
sound trap, L30l, was moved from the plate circuit
of the 1lst video IF amplifier V301, to the grid
circuit. This results in a more gradual slope of
the IF response curve on the video carrier side,
making the alignment of the 20X5 series chassis
less critical than that of either the 19 or 20A2
series chassis. Also, the adjustment of the FINE
TUNING for the bvest picture is made easier.

VIDEO AMPLIFIER: The screen voltage of the video
amplifier tube, V305, a 6CB6, has been increased,
as compared to the 19 series chassis; thus decreas-
ing the possibility of picture instability caused
by overload of the receiver on very strong signals.
The ability to operate on very strong signals is
becoming increasingly important as stations con-
tinue to increase their power.

PRINTED CIRCUIT: The 20X5 series chassis utilizes
a printed circuit assembly that includes the video
detector and AGC tube, V30h; video amplifier, V305;
sound IF amplifier, V20l1; ratio detector, V202;
sound amplifier, V203 and sound output, V204, The
circuit and component values are the same whether
the printed circuit or conventional wiring is used.
Printed circuits offer the advantages of neatness
and uniform quality. The possibility of incorrect
wiring or poorly soldered connections is eliminated.
The circuits are photo-etched on sensitized copper
plates bonded to an insulating base. After all
components, such as resistors, transformers and
condensers, are agssembled to the plate the latter
is dipped briefly in a molten solder pot. The
golder adheres to the etched circuit.

AGC: Extensive field tests have proven that incor-
rect adjustment of the DX RANGE FINDER control used
on previous models often caused picture instability.
To prevent this, the AGC circuit of the 20X5 series
chassis has been designed to provide the optimum
AGC characteristic for this type of chassis; thus,
making an external control unnecessary.

HORIZONTAL SYNC: The sync separator, sync inverter,
horizontal sync discriminator, and horizontal oscil-
lator circuitry is practically identical to that
used in the 20A2 chassis.

HORIZONTAL DRIVE CONTROL: The HORIZONTAL DRIVE con-
trol is a compression type trimmer capacitor used
as a variable reactance in series with the horizon-
tal output tube grid circuit. With maximum capac-
ity, which is obtained with full clockwise rotation
of the control, the horizontal drive will be maxi-
mum. In the 19 and 20A2 series chassis, the HORI-
ZONTAL DRIVE control was a trimmer capacitor in
shunt with the grid of the horizontal output tube.
Therefore, the action of the HORIZONTAL DRIVE con-
trol in the 20X5 series chassis is opposite to

that of the 19 and 20A2 series chassis.

HORIZONTAL OUTPUT: The use of a new horizontal out-
put transformer and the horizontal deflection cir-
cuit design, makes the use of HORIZONTAL WIDTH and
LINEARITY controls unnecessary. The newly design-
ed transformer provides adequate width, even at
low line voltage; with very good linearity. Under
abnormally low line voltage conditions, below 105
volts AC, the width can be increased by reducing
the value of the horizontal output tube screen
grid decoupling resistor R439, to a minimum of
12,000 ohms.

FOCUS: All 20XS series chassis, use electrostatic-
ally focused picture tubes and do not require ex-
ternal focus assembly or control. However, the
focus of the picture tube is affected by the posi-
tion of the ion trap.

PICTURE TUBES: Since the picture tubes are electro-
statically focused and require no external focus
assembly or control, a simpler picture tube mount-
ing assembly is used. The inherent focus of these
tubes is uniform over the entire viewing area.

ALIGNMENT PROCEDURE

In general, the alignment procedure is the same
as that for the 20A2 series chassis.

With the exception of the location of the ad-
Jacent channel trap L301, the chassis layout is
almost identical to that of the 20A2 Chassis.




MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

Admiral

1912, 19121, 19M2, 19N21, 19R2, 1952, 19T, 19TIC,
19W1, 19WIA, 19WI1B, 19WI(, 19Y1A, and 20L2 CHASSIS

Models using the above listed chassis are: TA1811, TA1812, TA1822, TA2211,
TA2212, CA2215Z, LA2215Z, TA2215, CA2216Z, HA2216Z, KA2216, 1LA2216Z,
TA2216, -A, CA2217Z, HA2217Z, KA2217, LA2217Z, TA2217, -A, TA2218,
TA2222, FA2226, KA2226, TA2226, KA2227, CA2236, -A, CA2237, TA2242,
CA2246, and CA2526.

The service material below and continued through page 22, with a few exceptions
is applicable to all chassis listed above. The circuit diagram of the 19T 1C chassis
(with 17" picture tube), 19WI1B and 19WI1C chassis (with 21" picture tubes) is pub-
lished on pages 16-17. These are all-channel receivers. Chassis 19T1, 19WI1, and
19W1A, also employ the same basic circuitry as do these other sets. The principal
electrical difference is the inclusion of the DX Range Finder control in these addi-
tional sets. The partial circuit of 20L.2 chassis printed on the next page, over, shows
the wiring of DX Range Finder circuit. These various chassis use one-piece narrow
chassis pan as do some of the later production 19W1 sets and others so described.

Chassis 19L2 and 19L2Z (Z means aluminized picture tube) differ in minor res-
pects from the other sets and do have DX Range Finder control. These sets as well
as many of the others have tone controls. Chassis 19R2 uses a 24" picture tube and
differs in a small way from the other sets. For example, 19R2 uses 12BY7 video
amplifier, 6AV5 vertical output, 6CD6G horiz. output, and 6AU4GT damper tube.

Chassis 19M2 is a combination receiver of the same series and has a built-in
2-tube AM radio tuner. The 19N2Z chassis is a combination set having a separate
3-tube AM radio (Model 3D1) with automatic recod changer RC600 combined in one
assembly. These sets, of course, incorporate needed switching arrangement.

The 19Y 1A and 19S2 chassis (both using 21" picture tubes) also use the same
basic circuitry corresponding in the main to 19M2 and 19L.2. However these newer
sets omit DX Range Finder and employ one-piece narrow chassis pan. The circuit
of 19W1B chassis printed on pages 16-17 may be used for trouble-shooting these
additional sets. Some minor part values may differ and there is a slight difference
in tube location.

Chassis 20L2 uses type 21ZP4A picture tube and type 12BY video amplifier.
Some of the voltage values differ from values shown in the circuit on pages 16-17.
The sync circuits differ considerably and this portion of the circuit applicable to
chassis 20L.2 is printed on the next page, over.

In general, alignment information and other service data is applicable to all
chassis types described on the pages that follow.

TO COMBINATION VHF-UHF ANTENNA

If separate VHF and UHF exler:nal antennas are 3" 3"
used, connect the VHF antenna lead-in to the lower an- I onel
tenna terminals and the UHF antenna lead-in to the upper TN
antenna terminals. %"‘*SHORTED END | yeauinats| SHORTED END

Figure 1. Antenna Connections When Combination AN vHE /
tgure . ntenna onnections n t i {
I OHE A e, 300 OHM TRANSMISSION LINE
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19T1, 19W1, T9WIA, 1912, 19122, 19M2, 19N2Z ond 19R2

SIMPLIFIED ALIGNMENT
After becoming familiar with alignment procedure, some servicemen simplify subsequent
dlignment of sets by merely using the essential alignment data given in figures below.

ALIGNMENT TOOLS

The following alignment tools are required. They can be
obtained from the Admiral distributor under the part
numbers listed below:

Metal alignment screwdriver part number 98A30-9.
Non-metallic (fiber} alignment screwdriver (114" long,
14” diameter) part number 98A30-10.

Non-metallic alignment wrench (9” long, for large hex-
agon core IF slugs) part number 98A30-12.

Non-metallic alignment wrench (9” long, for small hex-
agon core IF slugs) part number 98A30-14.

INSULATE
BOTTOM WITH
MASKING TAPE

Figure 29. Tube Shield for IF Alignment and
IF Response Curve Check.

260 OHMS
WA
RECEWVER
GENERATOR
500 OHS 500 OHuS ANTENNA
QUL %o TERMINALS
WA
260 OHNS

Figure 30. lllustration of 12 db Attenuation Pad for Viewing
Over-all RF-IF Response Curve.

Al6
VHF 0SC.
SLUG ADJ.

A3 AZ A2 A4
VHE  453MC VHFRF VHFRF

% MIXER | MAX, AMP  ANP
k V

w

Figure 31. Top View of TV Tuner
Showing Adjustment Locations.

(—__A2

(TOP SIDE)
453 MC MAX——
MIXER PLATE

A7
(TOP SIDE)
43.95 MC MIN 2
TRAP

TEST POINT
|AGC BUSS)

A3
45.3MC MAX ]
IF INPUT COIL

Al
47.25MC MIN
v TRAP )

A4
45.3MC MAX —
1ST IF

AS
43.3MC MAX
2ND IF

As/

43.95MC MAX
\_ 3RD'IF

TEST POINT
NEG. OF C205
ELEC. 4MFD

AlO A8 A9 All
(BOTTOM SLUG) (TOP SLUG) 4.5MC MAX 4.5 MC MIN
45MC ZERO  4.5MC MAX SOUND TRAP
TesT pont  \SEC- RATIO DET. j|PRL RATIO DET. ms OFF

z

JCT. OF C206
R206 & R207

Figure 32. Bottom View of 19T1, 19W1, and 19W1A Chassis
Showing Test Point Connections and IF Alignment Data.

70 TEST ‘°'f,.°°. oS
POINT "V" ‘|-
330
TIIFO
CHASSIS _J_
houmo =
Figure 33. Decoupling Filter.
(A2
(TOP SIDE )
45.3 MC MAX
MIXER PLATE
{TOP SIDE)
43.95 MCMIN
TRAP
TEST PONT.
45.3MC Max ] L3 L
IF INPUT COIL —
Al et}
47.25MC MIN —]
v TRAP 3 0
[
T A4 T
45.3MC MA
ST IF o
% o [,
B - o o
& %'.“8 MR /__«' O ANDR3I9
] e |
4 3.95MC MAX ﬁ?
\__ 3RO IF 2207 478 OWS Y o
€208 208 (o]
. 30 onns ‘
Co
TEST POINT /\ °
NEG. OF C208
ECECTENED 10 AB A9 Al
(BOTTOM SLUG) (TOP SLUG) 4.5MC MAX 4.5 MG MIN
45MC ZERO 4.5MC MAX  SOUND TRAP
JesTromt. SEC. RATIO DET. ||PRL RATIO DET. TAKE OFF
R206 & R207 y 4 Y

Figure 34. Bottom View of 1912, 19L2Z, 19M2, 19N2Z and
19R2 Chassis Showing Test Point Connections
ond IF Alignment Dato.
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

1971, 19WT, 19WIA, 1912, 1912Z, 19M2, 19N2Z and 19R2

IF AMPLIFIER AND TRAP ALIGNMENT
@ Connect bias battery; negative to test point YT, see @ Set the Contrast control fully to the left {counterclock-
figure 32 or 34, positive to chassis. A 41 volt battery wise).
is required for all steps below. @ Allow about 15 minutes for receiver and test equip-
e Di + ant C tai . h ment to warm up.
isconnec an. enna. Connect a jumper wire across the © Use lowest DC scale on VIVM.
antenna terminals. . .
Note: Since A2 and A3 are adjustments of an over-
@ Set Channel Selector to channel 12 or other unas- couvpled double tuned circuit, adjustment of A3 is first
signed high channel, to prevent interference during made at 43.3 MC (step 3) and then at 45.3 MC (step 5),
alignment, to obtain proper peak.
Signal VIVM and Signal
Sw Gen. Freq. Generator Connections LR SIS
"1 *47.25 MC Al for minimum,
2 453 MC VTVM high side to test point “V* through | Connect o 4% volt bias battery to test A2 for maximum.
3 333 MC a der:'oupl'mg :lte;'; see figs. 32, 33 and 34, | point "T". A3 for moximorm
common to chassis.
4 453 MC Use lowest DC scale on VTVM. Repeat step 2.
When peaking, keep reducing generator Readivst
5 45.3 MC Generator high side to 6U8 (V102) special | °U'Put for VIVM reading of approx. l]volt A3 for maximum.
6 453 MC tube shield. Connect low side to chassis | °" less.. If unstal':le, refer to section 1 of A4 for maximum
: near the tube shield, see figure 29 the “Alignment Hints" on page 1§. :
7 433 MC g g : A5 for maximum.
43.95 MC A6 for maximum.
Connect VTVM as above. Generator high | Follow above instructions. Set Channel se-
9 43.95 MC side fo antenna terminals; full output may | lector to 2 or other low channel. A7 for minimum.
be required.
10 To insure correct alignment, repeat step 1 and 6, then make the “IF Response Curve Check’” given below.

* Before proceeding with alignment, turn slugs A2 and A3 out fully (counterclockwise). Check the signal generator used in alignment
against a crystal calibrator or other frequency standard for absolute frequency calibration required for this operation,

IF RESPONSE CURVE CHECK

(Using sweep generator and oscilloscope)

Receiver Controls
ond Bios Battery

Sweep
Generator

Marker
Generator

Oscilloscope

Instructions

Set Channel Selector
on channel 12 or an
unassigned high chan-
nel. Contrast control
fully to the left. Con-
nect negative of 4%
volt bias battery to
test point “T’; posi-

Connect high side to
6UB mixer-osc. insu-
lated tube shield, see
fig. 29. Connect low
side to chassis near
tube shield. Set sweep
frequency to 44.5 MC,
and sweep width ap-

If an external marker
generator is wused,
loosely couple high
side fo sweep gener-
ator lead on tube
shield, low side to
chassis. Marker fre-
quencies indicated on

Connect to test point
“V’* through a de-
coupling filter, see
figs. 32, 33 and 34,
Marker pips on scope
will be more distinct
if a capacitor from
100 mmfd. to 1000

Check curve obtained against ideal re-
sponse curve in fig. 36. Note toler-
ances on curve. Keep marker and
sweep outputs at very minimum to
prevent overloading. A reduction in
sweep output should reduce response
curve amplitude without altering the
shape of the response curve. If the

curve is not within tolerance or the
markers are not in the proper location
on the curve, touchup with IF slugs as
instructed below.

Important: If curve changes shape
with hand capacity, see section 1 of
“Alignment Hints.”

mmfd. is connected
across the oscilloscope
input.

tive to chassis. proximately 7 MC. IF Response Curve.

42ZMGC MARKER

45,75 MC
MARKER

4.5NC

[y
I
'

41.25MC NARKER #
{MAY NOT BE VISIBLE)

Figure 35. IF Response Curves, incorrect Shape.

—i
|
T
|
|

If it is necessary to adjust for approximate equal peaks and
correct marker location, carefully adjust slug A2 and if necessary,
adjust slug A3. It should not be necessary to turn the slugs
more than one turn in either direction.

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

AT LEAST 264db
0R §5%

a APPROX.
l 1Tdb (85%)

APPROX. 3 MC
43.95 #C MARKER
S

45.75MC NARKER

T 0% manimw

DIFFERENCE IN HEIGHT OF PEAKS
SHOULD WOT EXCEED 30%

A MEASURED FROM HIGHEST PEAK

Figure 36. Ideal IF Response Curve.
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

19T1, 19W1, 19WIA, 1912, 19122, 19M2, 19N2I and 19R2

4.5 MC SOUND IF AND TRAP ALIGNMENT

See below for touch-up of ratio detector using television
signal without test equipment.

e Use a non-metallic alignment tool. if Ratio Det.
Transformer {T201) has hollow core slugs, bottom slug
adjustment A8 can be made from top of chassis, if
you use alignment tool, part number 98A30-12 ob-
tainable from Admiral distributor.

@ Connect signal generator high side to pin 2 of V304
{6ALS5) through a .01 mfd. capacitor, connect low
side to chassis.

® Allow about 15 minutes for receiver and test equip-
ment to warm up.

® Set Contrast control fully to the left (counterclockwise).

Signal Gen. q q
S A
tep Freq. (MC) VIVM Connections Instructions djust
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: [f a signal generator and frequency standard are not available, alignment can be made using a TV station
signal. Tune in a station and follow steps 1, 2 and 3 below. If necessary use a higher scale on the VTVM.
High side to A8 and A9 for maximum (keep reduc-
1 test point “Y"; Use lowest DC scale on VTVM. ing generator output to keep VIVM at
common to chassis. approx. 1 volt).
Set to . id A10 for zero on VTVM (the correct zero
exactly JiEl o e”t;” Use zero center scale on VTVM, if point is located between a positive and
2 4.5 MC Y [T h g available. a negative maximum). f A8 was far
common to chassis. off, repeat step 1.
High side to *Connect a 10 mmfd. capacitor from
3 test point “Y"'; pin 5 of V305 (6CB6) to pin 7 of V201 | A1l for minimum.
common to chassis. {6AU6). Use lowest DC scale on VTVM.

* In 19R2 chassis, connect 10 mmfd. capacitor from pin 7 of V305 (12BY7) to pin 7 of V201 (6AU6).

a “gauze-like” appearance, the pattern will vary with speech,
forming a very fine herringbone pattern.

TOUCH-UP OF RATIO DETECTOR SECONDARY
USING TELEVISION SIGNAL (A10, BOTTOM
SLUG OF T201)

*Adjustment AlQ is accessible through the 14" hole
(just below T201) in bottom of the cabinet or the chassis

The trap can be tuned by watching the picture and adjust-
ing slug A1l for minimum 4.5 MC interference. If greater
accuracy is required, the trap should be adjusted as in-
structed in step 3 of the “4.5 MC Sound IF and Trap

mounting shelf, located toward the left side facing the rear
of the set. See figures 32 and 34. Removal of the chassis
is therefore not required. 4djustment need be made on
one channel only. Proceed as follows:

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

b. Tune set for normal picture and sound.

c. Carefully insert a non.metallic alignment tool through
the opening in cabinet boftom below T201l. 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 A10, 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 between the two
maximum buzz peaks that will be noticed when turning
the slug back and forth about 74 to 14 turn.

ALIGNMENT OF 4.5 MC TRAP Al1, USING A
TELEVISION SIGNAL

Beat interference (4.5 MC) appears in picture as very
fine vertical or diagonal lines, very close together, having

* Ratio detector transformer (T201) has hollow hexagonal core slugs,

Alignment”.
IMPORTANT ALIGNMENT HINTS

The following suggestions should be followed if diffi-

culty is experienced during the alignment procedure.
1. IF CIRCUIT INSTABILITY: When spot frequency
aligning the IF amplifiers, the VTVM pointer may swing
when the hand is placed too near the IF transformers. When
viewing the IF response curve on an oscilloscope, the curve
may change shape with hand capacity, especially when
aligning A6 (3rd IF transformer T303). To correct either
of these conditions, the following alignment hints should
be tried:

(a) Check the generator output leads to be certain that
the unshielded portion (especially the grounded lead) be as
short as practicable.

(b) Be sure that a decoupling network is used at the video
detector output and that the leads on the network are kept
as short as possible (See figure 33).

(c) For injecting IF signal use an insulated tube shield
over V102 (6U8) Oscillator-Mixer tube. Insulate bottom
inside of tube shield with masking tape; see figure 29.

(d) The use of a non-metallic alignment tool, approxi-
mately eight inches long (part number 98A30-12), will per-
mit adjustment without coming too near to the transformers.

bottom slug adjustment A1V can be made from top of chassis, if you use

alignment tool (part number 98A30.12; available at Admiral distributor). Bottom slug (A10) can be reached through the hole in the core of

the upper slug (A8).
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Admiral Corp.

Schematic for 19T1C, 19W1B and 19WI1C VHF-UHF Television Chassis.
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@ Connect negative of 4% volt bias battery to AGC generator to the antenna terminals. To avoid distor-
buss (test point *‘T"), positive to chassis. If it is diffi- tion of the response curve, keep sweep generator
cult to obtain a curve of sufficient amplitude, remove output at a minimum, marker pips just barely visible.
battery and connect a wire jumper from test point
e r::ychcssis i 2 ® Connect oscilloscope to test point ‘W' on tuner

{figure 38). Keep scope leads away from chassis.

@ Connect sweep generator {with 300 ohm output) to
antenna terminals. If sweep generator does not have ® Allow about 15 minutes for receiver and test equip-
a built-in marker generator, loosely couple a marker ment to warm up.

Marker Gen. Sweep Gen. .
Step Freq. (MC) Fanea Instructions
(V!:3‘2C5 mC ) ciweeplin]% Alternately adjust A12 and A13 (figure 38) as required to obtain equal peak amplitudes and
1 ;;7"750;;';' Seeuf:::uenc'y symmetry, consistent with flat top appearance, proper band width and correct marker loca-
(Sound Carrier) table below. tion; see figure 37.
V'?13.25 mC S;/eepilng Adjust A14 as required to obtain curve having maximum amplitude and flat top appearance

2 { '8;°7C°A':c'er) ¢ (f:nne 6. consistent with proper band width and correct marker location; see figure 37. After com-

e gurrier) S::blgegzlirxy pleting adjustment, recheck adjustment of step 1.

Check each channel operating in the service area for curve shown below. In general, the
Set the sweep generator to sweep adjustment performed in steps 1 and 2 are sufficient to give satisfactory response curves on
the channel to be checked. Set all channels. However, if reasonable alignment is not obtained on a particular channel, (a)
the marker generator for‘ the check to see that coils have not been intermixed, or (b) try replacing the pair of coils for

3 corresponding video carrier fre- that particular channel, or (c) repeat step 1 for a weak high channel as a compromise ad-

quency ond sound carrier fre- justment to favor the particular channel. Repeat step 2 for the weak low channel to favor
quency the particular low channel. If a compromise adjustment is made, other channels operating
: in the service area should be checked to make certain that they have not been appreciably
affected.
VHF FREQUENCY TABLE
Channel Video Sound
Channel Freq., Carrier, Carrier, HF Osc.,
0IP SHOULD NOT Number [ ]¢ 14 MC Mc
floEED ou. of 2 54.60 55.25 59.75 101
1 e 48— 3 60-66 61.25 65.75 107
e, 4 66-72 67.25 71.75 13
¥ ) Q 5 76.82 77.25 81.75 123
[] 82.88 83.25 87.75 129
WARKER, VIDED CARRIER Ll R (L 7 174-180 175.25 179.75 m
8 180-186 181.25 185.75 227
9 186-192 187.25 191.75 233
Full skirt of curve will not be visible uniess generator 10 192-198 193.25 197.75 239
sweep width extends beyond 12 MC. n 198-204 199.25 203.75 245
Figure 37. RF Response Curve. 12 204-210 205.25 209.75 251
13 210-216 211.25 215.75 257
4395 r;m}v
— Al
vuelc?sc ] Al5 ©
SLUG ADJ VHFOSC  wid2 .
. .- H wiNeuT) Al6
= . .
== | T e o) o A%
(o)
r_——_[E W_9® oﬂl%‘” o
Al A2 CAl2 A4
VHF 453MC  VHF RF  VHF RF
MIXER MAX AMP AMP
- L v 0

w

Figure 38. Top of Tuners, Showing VHF

Adjustment Locations.

Figure 39. Front Yiew of Tuner.
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OVER-ALL VHF AND IF RESPONSE CURVE CHECK

Receiver Controls
and Bias Battery

Sweep
Generator

Marker
Generator

Instructions

Contrast control fully
to the left. Channel
Seiector on channel
10 or other unas-
signed high channel.
Connect negative of
4%z voit bias battery
to test point “'T”,
positive to chassis.

Connect to antenna
terminals. Set gener-
ator to sweep VHF
channel selected. See
frequency table on
page 27. Keep gen-
erator output as low
as possible, to prevent
overloading.

If an externai marker
generator is used,
loosely coupie high
side to sweep gener-
ator lead. VHF marker
frequencies are shown
in frequency table on
page I8.

Connect to point “V”
through a decoupling
filter; see figs. 32, 33
and 34.

Compare the response curve obtained
against the ideal curve shown in
figure 40. If the curve is not within
tolerance, touch up the IF slug as in-
structed below. It should never be
necessary fo turn slugs mare than one
turn in either direction. If the curve
is satisfactory on the channel checked,
all other channels should also be sat-

isfactory.

IMPORTANT: When sweep output is
reduced, response curve amplitude on
scope should also decrease, but curve
shape should remain the same. If
curve shape changes, reduce sweep
output and/or the scope gain until the
shape does not change.

4 Note that video carrier (mark

D ETE er) on the "OVEI:—ﬂ" RF-IF Re-

NARKER sponse Curve’” will appear on

("v"smil)f the opposite side of the curve as

compared to the "’IF Response

Curve’’ figure 36. This is due to
action of the mixer tube.

VIDEQ CARRIER
MARKER

& AT LEAST 95 %, POINT

" waximon
DIFFERENCE [N NEIGHT OF PEANS
SHOULD NOT EXCEED 30%

4 MEASURED FROW WIGMEST PEAR

Figure 40. Ideal Over-all VHF and IF Response Curve.

e

VIOED. CARMIER

VIOED CARMIER NaRKER soumo
e sovy : CARNIER
CARRIER

ORE THAN 309, NORE THAW 30
i

Curves must have approximate equal peaks and correct marker location. If it is necessary to
adjust for approximate equal peaks and marker location, carefully adjust slug A2 and if neces-
sary adjust slug A3. It should not be necessary to turn the slugs more than one turn in either
direction.

Figure 41. Over-all RF and IF Response Curves, Incorrect Shape.

HORIZONTAL SYNC ADJUSTMENT

A receiver which requires horizontal sync adjust-
ment can be corrected only by following in exact
detail the step-by-step procedure given here.

Check whether adjustment is necessary by rotating the
Horizontal control (A) on the front panel from cne end
to the other; the picture should hold as follows:

Picture Out of Horiz. Sync. Bending or Jitter at Top.

Make Horizontal Sync Adjustment as follows:

a. For strong or medium signals, the picture should remain
in sync over the entire rotation of the Horizontal con-
tral. Horizontal sync adjustment is required if the pic-
ture falls out of sync, bends at the top (jitters), or
doubles up on the side. See illustrations at upper right. 2.

1. Set the DX Range Finder at “0” position (see chassis
illustrations) and set the Contrast control (on front
panel) for normal picture.

Important: Before making these adjustments, be sure
that the picture can be made to sync vertically (remain
stationary up and down) as lack of both vertical and
horizontal sync is an indication of trouble in the sync
circuits. If replacement of tubes V303, V401, V403 does
not eliminate sync trouble, check for other trouble in the
sync circuits.

b. For weak or fringe area signals, the picture should re-
main in sync over Y to 3} of the rotation of the Hori-
zontal control. Horizontal sync adjustment is required
if the picture falls out of sync, bends at the top (jitters),
or doubles up on the side. See illustrations below.
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HORIZONTAL CONTROL @
{ON FRONT PANEL)

=0 D
@ @ 0 = »o
=0 @\ @ o?aoo
HORIZ. OX RANGE
FREQ FINDER

Figure 10. Reor View of Chassis Showing Horizontal
Sync Adjustments.

. With the picture in sync, rotate Horizontal control (A)

on front panel from one end to the other. If picture
does not hold sync as described in paragraphs “a” or
“b” at left, set the Horizontal control (A) at the point
where the picture just loses sync or becomes unstable,
and slowly adjust the Horizontal Frequency (B) un-
til the picture just falls back into sync. It may require
several turns of adjustment (B). Repeat this procedure
until the picture holds as described in paragraphs “a” or
“b” at left. If the picture can be made to hold sync
with adjustment of (B), adjustment is complete.

. If horizontal sync is still unsatisfactory, carefully repeat

entire procedure. Try replacing tube V403. It may be
necessary to make Complete Horizontal Oscillator Align-
ment (using an oscilloscope).

COMPLETE HORIZONTAL OSCILLATOR
ALIGNMENT

(Requires Oscilloscope)

. IMPORTANT: Set the DX Range Finder at “0” posi-

tion and set the Contrast control (on front panel) for
normal picture.

. Connect oscilloscope high side through a 10 mmfd.

capacitor to terminal marked “C” or “2” on the hori-
zontal oscillator transformer T404 (see figure 11). It
is important to use short leads and a very low capacity
capacitor (at least 10 mmfd.) to avoid loading the cir-
cuit and thus distorting the waveform.

DX o o ®&—
RIA'I‘)G% HORIZONTAL
EINDE CONTROL ON

\dﬂ FRONT PANEL
O [}
:(U Cor2 cal8
|— 0l MFD
T404 g }/=- 0%
HORIZ. RDord
FREQ.
?: HORIZ, LOCK
=

Figure 11. Bottom View of Chassis Showing Horizontal
Sync Adjustments.

3. Set the oscilloscope sweep to 15.75 KC or a sub-multiple

of it.

PEAKS MUST NAVE EQUAL HEIGHT

Figure 12. Horizontal Oscillator Waveform.

. Adjust the Horizontal Lock slug (D) (see figure 11)

until the oscilloscope waveform pattern appears as in
figure 12. The rounded and pointed peaks of the wave-
form must have equal height. The picture must be kept
in sync to obtain the proper oscilloscope waveform pat-
tern. Keep the picture in sync by adjusting the Hori-
zontal Frequency adjustment (B). If the picture still
will not syne, check for a defective tube, components, or
wiring, before continuing further.

. Disconnect the oscilloscope leads.

. Set the Horizontal control (A} fully counterclockwise

to break sync. If the picture does not go out of sync,
momentarily interrupt the channel selector, or adjust
the Horizontal Frequency (B) until several bars ap-
pear sloping downward to the left (see figure 13), then
adjust the Horizontal Frequency (B) until the picture
falls back into sync.

Figure 13. Picture Out of Horizontal Sync.

. Rotate Horizontal control (A) on the front panel from

one end to the other. The picture should hold sync as
follows:

a. For strong or medium signals, the picture should
remain in sync over the entire rotation of the
Horizontal control. If it falls out of sync, bends
at the top (jitters), or doubles up on the side;
sync adjustment is required; see step 8 below.

b. For weak or fringe area signals, the picture should
remain in sync over 145 to 3/ of the rotation of the
Horizontal control. If it falls out of sync, bends
at the top (jitters), or doubles up on the side; sync
adjustment is required; see step 8 below.

. I picture does not hold sync as described in paragraphs

“a” or “b” above, set the Horizontal control (A) at
the point where the picture just loses sync or becomes
unstable and adjust the Horizontal Frequency (B)
until the picture just falls back into sync. It may re-
quire several turns of adjustment (B). Repeat this pro-
cedure until the picture holds as described in para-
graphs “a” or “b” of step 7.
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TUNING CONTROL

Components on the underside of the tuner are easily ac-
cessible for replacement after removing three or four sets
of channel coils. Mowever, resistors R110 (15,000 ohms)
and R116 (10,000 ochms) may be difficuit to replace, since
they are located under the stationary contact strip. If re-
sistors R110 or R116 require replacement, it is suggested
that the entire tuner be returned to the Admiral distributor
for replacement.

RESISTOR CHANGED TO INCREASE
HORIZONTAL SYNC
Run 6 in Television Only Receivers
Resistor R406 was changed from 18,000 ohms, 15 watt
to 22,000 ohms, 1% watt in all television only receivers
stamped Run 6 and higher.
This change was made to increase the amount of hori-
zontal sync available at pin 1 of the sync clipper tube

(V303B).
SERVICE HINTS

TROUBLE SHOOTING

The sound output tube V204 {6Y6G or 6AS5) functions
as a voltage dropping tube in addition to being a sound
output tube. The cathode of the sound output tube oper-
ates at approximately 140 volts above chassis ground for
TV operation. If the sound output stage becomes defective,
B+ voltage to the TV tuner, sync separator and clipper,
video amplifier and AGC delay circuit will be affected.

It is important to note that the plate and screen voltages
at the first and second IF amplifier stages V301 and V302,
may vary over a wide range, depending on the strength of
the TV signal. The voltages shown on the schematics are
taken with the antenna disconnected and antenna terminals
shorted; see Voltage Data on schematic pages.

SPEAXKER FIELD
OR FILTER CHOKE EUA%EI
T0 PIN 8
¥50!
(5U46)

R4

XY

Figure 14. Basic B4+ Distribution.

1971, 19W1, 19W1A, 1912, 1912Z, 19M2, 19N2Z aond 19R2

In the cascode VHF tuner, the triode sections of the RF
amplifier (V101) are in series. The cathode of the second
triode section is operated at approximately 120 volts above
chassis ground. If the tube should become defective or be
removed from the socket, there will be no B+ voltage on
the plate of the first triode section.

B+ DISTRIBUTION IN TELEVISION CHASSIS

Figure 14 illustrates the basic B+ distribution used in
these chassis. Note: There are variations in the B+ cir-
cuits of TV and combination models.

SERVICE HINTS FOR HORIZONTAL SYNC

The horizontal oscillator control circuit controls the hori-
zontal oscillator by a method called “Pulse Width Modula-
tion”. This method is so called. because the width of the
pulse applied to the grid of the horizontal oscillator control
section determines the length of time that current flows
through this section. The duration of current flow through
the control section determines the DC control voltage ap-
plied to the grid of the horizontal oscillator, thereby con-
trolling the frequency.

The waveshape applied to the grid of the horizontal oscil-
lator control section is formed by combining a partially
integrated pulse from the horizontal oscillator output and
the horizontal sync pulse. If these two pulses combine prop-
erly, the waveshape shown in figure 15 will be developed
and the horizontal oscillator will be in sync.

With no sync input. the waveform at the horizontal oscil-

Figure 15. Waveform on Grid Pin 1 of V403
With Sync Pulse.

Figure 16. Waveform on Grid Pin 1 of V403
Without Sync Pulse.

lator control grid should appear as shown in figure 16.
Since the horizontal oscillator control voltage is dependent

" upon a waveshape formed at the horizontal output stages

(V404, V405 and V406), a defective component in one of
these stages may cause sync trouble. If the waveform shown
in figure 16 can be obtained, this will indicate proper opera-
tion of the horizontal sweep circuit.

When the horizontal oscillator is out of sync, it may be
difficult to observe this waveform (figure 16) on an oscil-
loscope due to the presence of out-of-phase sync pulses. In
this case, remove the sync separator and sync clipper tube
V401. If the waveshape shown in figure 16 is obtained.
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place the sync and separator tube back into its socket. Then,
remove the horizontal oscillator and control tube V403
(6SN7GT). Conventional, well-shaped sync pulses should
appear at control grid (pin 1) of V403.

If there are no sync pulses, or the pulses are of low or
varying amplitude, accompanied with noise, the sync cir-
cuits should be checked. However, if the sync pulses are
well-shaped and of constant amplitude, the horizontal oscil-
lator may be misaligned. Place V403 back into its socket
and make “Complete Horizontal Oscillator Alignment”
given on page 2.0,

If it is impossible to sync the picture, or obtain the cor-
rect waveform ‘at terminal “C”, check for a defective com-
ponent.

HORIZONTAL SYNC INSTABILITY

Horizontal sync instability occurring after the receiver
has been operated for a short period of time, may be due
to change in capacitor C418 (.01 mid, 400 volts, paper,
10%). The slight change in capacity that occurs with tem-
perature rise, may be enough to cause the circuit to become
unstable. To minimize this possible trouble, a capacitor
(with negative temperature coefficient) is used for capacitor
C418, part number 64A2-16.

If capacitor C418 is suspected as being the cause of hori-
zontal sync instability, it should be replaced only with a
.01 mfd, 10%, paper capacitor, Admiral part number
64A2-16 or Sprague part number 68P8. Important: After
replacing capacitor C418, it may be necessary to make
“Complete Horizontal Oscillator Alignment” (using an os-
cilloscope) as instructed on page 20.

MISCELLANEOUS TROUBLE DUE TO
FAULTY TUBES

Faulty tubes cause the majority of receiver troubles. The
list below contains most common troubles which are gen-
erally due to faulty tubes.

a. Poor fringe area reception due to low B plus voltage.
Check the 5U4G tube.

b. Poor fringe area reception due to low sensitivity. Check
the 6BQ7A or 6BZ7 tube in VHF tuner.

c. Picture and sound separated due to IF oscillation. Check
the 6CB6 and 6U8 tubes in IF amplifier.

d. Picture bending caused by leakage between tube ele-
ments. Check 6CB6 tube in IF amplifier.

e. Poor sync stability, usually more noticeable in vertical
circuit. Check 6U8 and 12AU7 tubes (V303 and V401).

f. Washed out picture due to negative grid current. Check
6CB6 or 12BY7 tube (V305).

EXCESSIVE SNOW IN PICTURE DUE TO
FAULTY TUBES

Excessive snow in the picture can be caused by faulty
tubes in the receiver. Check receiver as follows:

Short circuit the antenna terminals and turn the Contrast
control fully clockwise.

Connect a vacuum tube voltmeter from test point “V” to
chassis. Set the channel selector on an unassigned channel.
If the voltmeter reading exceeds .6 volt negative, excessive
receiver (tube) noise is indicated. This condition can
usually be corrected by tube substitution. Substitute tubes
in the following order: Video detector tube V304, RF
oscillator tube V102, RF amplifier tube V101 and IF am-
plifier tubes V301, V302 and V303.

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

ELIMINATING RF INTERFERENCE BY
ALIGNMENT OF 43.95 MC TRAP A7

Antenna trap L103 (adjustment A7, figures 32 and 34)
is aligned for minimum response at 43.95 MC, see IF Am-
plifier and Trap Alignment on page 24. Trap L103 attenu-
ates interfering signals in the 41 MC IF frequency range.
The antenna trap should generally never require realign-
ment in the field. However, if RF interference is experienced
from radio transmitters or other sources at frequencies
(harmonics or fundamentals) in the 41 MC range, the
trap may be realigned to minimize the interference. The
trap must be tuned when the interference appears. If the
interference is intermittent, tuning the trap may be difficulf

To tune trap, use a non-metallic alignment wrench with
a 5/16” hexagonal shank, part number 98A30-12. In some
tuners a non-metallic alignment screwdriver with a 14"
wide blade is required. Tune trap by observing the picture
and adjusting slug A7 for minimum of interference. It
should not be necessary to turn the slug A7 more than a
few turns in either direction. IMPORTANT: Do not turn
the slug completely counterclockwise as channel 2 inter-
ference may result.

IMPROVING UHF RECEPTION WHEN ONLY ONE
OR TWO CHANNELS ARE RECEIVED

If only one or two UHF channels are being received, re-
ception can often be improved by adjusting the oscillator
trimmer which is located at the rear of the tuner; trimmer
at lower right hand side. This is especially true if the
UHF oscillator tube V1 (6AF4) has been changed and
the channels are below 55.

Adjust trimmer while observing picture, tune trimmer
for best picture with minimum of snow. Retune receiver
and repeat adjustment.

REPAIRING KNOBS WITH METAL RIM

The metal rim of some television or radio tuning knobs
may become loose and slip as the knob is rotated. To repair
such knobs, merely punch an indentation in the rim of the
knob using a center-punch (preferably automatic). As an
alternative, a soldering iron can be used by applying the
tip to the rear edge of the knob in order to flow the plastic
into full contact with the metal rim.

It is recommended that the knobs be repaired rather
than replaced, since there may be dimensional differences
in some replacement knobs. Changes have been made to
knobs of later production receivers to prevent slipping of
the metal rim.
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ARVIN INDUSTRIES, INC.

Chassis "E'" -- 383
Models 21-554, -555, -557

(Circuit diagram on the
next page, over.)

STAGGER-TUNED I, F, ALIGNMENT PROCEDURE

1. Set tuner to chamnel 9-10 or 11.
2, Connect variable bias supply to junction R211 & C207. Adjust bias for -2 valts.
3, Connect VIVM across R212. Isolate VTVM with 18K resistor. Use -5V scale.
4. Connect RF signal generator to mixer tube shield (V15 5J6). Lift mixer tube shieid until it is just ungrounded.
§. Good R.F. grounding between TV receiver on test and test equipment is necessary. A metal surface bench top
should be used to insure proper RF grounding. Use isolation transformer between chassis and AC line.
STEP| FREQUENCY ADJUSTMENT INSTRUCTIONS ﬂ
1. 41.25 Mc L20] for min. -—-‘
2. 42.9 Mc Tuner coil for max. L7 (top of tuner} a
1. I.F., Output —8=
3. 45 Mc L202 for max. Recheck steps 2 and 3
2. B+ 110V DC-s{ o
4. 42.9 Mc “T201 for max.
3. HI —®4 o
54 45.3 Mc T202 for max.
4. H2 ——— ™
6. 44 Mc T203 for max. o
. —_—g
Recheck steps 4,5 and 6 2 NGE °
OVERALL SWEEP CHECK LJ
1. Connect RF signal generator to chassis near V4 for marker generator. Push shicld down on mixer tube. ="
2. Connect ascilloscope actoss R212. lsolate oscilloscope lead with 300 upf to ground and 18K ;
resistor in series. —
3. Increase bias to -2.5 volts
4. Connect sweep generator to antenna terminals. Adjust sweep generator & tuner to ch;lﬂﬂ 10,
To chassis ‘_WTIAM
300 ppt
=
ADJUSTMENT INSTRUCTIONS
T202 T202 positions 45. 75 marker <2 —INDICATOR
T201 T201 positions 42.75
T203 T203 adjusts tilt of curve
~STATION
Note: 1f desired curve cannot be obtained, slight adjustment of tuner SELECTOR
coil and L202 may be necessary.
FINE TUNING
SOUND AND 4.5 MC TRAP ALIGNMENT
HORIZ. HOLD
1. Tune in available TV station and reduce signal into set until hise is heard with sound. This can be done by
inserting an attenuator in the antenna lead-in or by removing antenna [ead-in from the set and stray feeding VERT. HOLD
in signal by placing lead-in in close proximity of the set.
placing P 4 BRIGHTNESS
2. 8et buzz contral in the middle of its range, Adjust take off coil (top L101}, 1,102, Quadrature coil (L103) CONTRAST
and buss comral for cleanest scund and minimum buss. If any adjustrnent cause hiss to disappear reduce
signal into et until hiss reappears and continue with adjustments. ON- OFF VOLUME
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L X NV Ve

ARVIN TELEVISION M O D EL S 21-550, 551, 552, 553
CHASSI1S "D” 379-UHF, "D” 382-VHF

STAGGER-TUNED 1 F. ALIGNMENT PROCEDURE

Set tuner to channel 9-10 or 1.
Pull AGC tube V10 out

Connect variable bias supply to junction R304 & R306. Adjust bias for -2 volts junction R202 & R205.
Connect VIVM across R212. Isolate VTVM with 18K resistor. Use -5V scale.

Connect RF signal generator to mixer tube shield (V20 6X8),
Good R, F. grounding between TV receiver on test and test equipment is necessary. A metal surface bench top.

should be used to insure proper RF grounding.

Lift mixer tube shield until it isjust ungrounded.

STEP | FREQUENCY ADJUSTMENT INSTRUCTIONS

1. 39.75 mc Top L202 for min.

2 47.25 mc, Top L201 for min. Outer peak

3. 41,.25mc. Top T201 for min. Outer peak

4. 42,9 mc. Tuner coil for max,

LB 45.2 mc. Bottom T201 for max. OQuter peak--recheck steps 4 and 5.
6. 42.1 mc. Top T202 for max. Outer peak

T 45,7 mc. Top T203 for max. Outer peak

8. 44.1 mc. Bottom T 204 for max. Recheck steps 6, 7 and 8

!!DW

SERIE

(Circuit diagram is
printed on page 30.)

Arvin INDUSTRIES, INC.

OVERALL SWEEP CHECK

I. Connect RF signal generator to chassis near V4 for marker generator. Push shield down on mixer cube.

2. Connect oscilloscope across R212, Isolate oscilloscope lead with 300 uuf to ground and 18K
resistor in series. 18K

3. Increase bias to -3.5 volts at junction R202 & R205.

4. Connect sweep generator to antenna terminals. Adjust sweep generator &k tuner to channel 10

To chassis To scope

300 put

=

CURVE ADJUSTMENT INSTRUCTIONS
T203 “T203 positions 45,75 marker
T202 T202 positions 42,25
T204 T204 adjusts tilt of curve

Note: If desired curve cannot be obtained, slight adjustment of tunqy
coil and bottomn T201 may be necessary,

SOUND AND 4,5 MC TRAP ALIGNMENT

I,  Tune in available TV station and reduce signal into set until hiss is heard with sound. This can be done by
Inserting an attenuator in the antenna lead-in or by removing antenna lead-in {rom the set and stray feeding
in signal by placing lead-in in close proximity of the set.

2. Set buzz control in the middie of its range. Adjust take off coil {top T205}, top and bottom T101, Quadrature
coil (L102) and buzz control for cleanest sound and minimum buss. [f any adjustment cause hiss to disappear
reduce signal into set until hiss reappears and continue with adjustments,

Note: 1f difficulty is encountered either in reducing signal sufficiently or adjustments being very broad. The
following proceedury may be used.

Arvin Part No.

A25313-1 Spring
STEP EQUIPMENT CONNECTION FREQUENCY ACJUSTMENT INSTRUCTIONS Two Required
i. Det. jig * Input of jig to Keep lead between 15K
pin 2 0f V2 resistor and pin 2 as short
as possible
2. VTVM OQutput of jig Tune in available | T205 Top (only), TI10H
channel {top and bottam) for
max,
VHF -UHF TUNER
F in Ext

3. Remove jig Same Quadrature coil -Set buss control in middle gl:um:::la:c;:vhe reme sgxgii‘r«;

(L.102) for max, "of its range before adjusting Position

sound L102
4. Same Buas ceatrol for Correct adjustment of buss 2 1/2 Clockwise

misimem buss control is approx, middle Turns

of its range
S. Det. jig ¢ Junction C321 Connect VTVM to output
and R333 of jig
Start
6. RF signal Pin 1 (VT) 4.5 mc Tume 4.3 mc trap Hook String Loop
gonerator Dotteen T165 for mu% on Eyelet
47
410K
*Detector jig Input e AAA— VIVM
15K
eTOX INM T 1000
Ground
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CAPEHART-FARNSWORTH COMPANY

A DIVISION OF INTERNATIONAL TELEPHONE & TELEGRAPH CORPORATION

"CX-37" SERIES

TELEVISION RECEIVER CHASSIS

CHASSIS IDENTIFICATION

CX-37 Series—(Early Version)

Chassis Number CRT Size Remarks
oxrs 177 Rect.  Described on page 33, in 1953 Television
CT81 21" Rect. Servicing Manual (Supreme Publications).

CX-37 Series—(With Hinged Secondary Control Cover)

CT89 17" Rect.
CT90 21” Rect.
CT115 21” Rect.—Aluminized .
CT133 21” Rect.—Aluminized Less Audio, used with separate radio chassis
CT95 24” or 27" Rect. 90° Deflection—6AV6 and 6AQ5 Audio Circuit
CT130 24" Rect. 90° Deflection—6BKS5 Audio Circuit

CX-37-1 Series—(With 82 Channel UHF/VHF Tuner and
Hinged Secondary Control Cover)

CT110 17" Rect.

CT108 21" Rect.

CT116 21” Rect.—Aluminized
CT134 21” Rect.—Aluminized
CT112 24” or 27" Rect.
CT131 24" Rect.

Less Audio, used with separate radio chassis
90° Deflection—6AV6 and 6AQ5 Audio Circuit
90° Deflection—6BK5 Audio Circuit

For alignment information please see pages 33 and 36, in the 1953 Television Manual,

General Description

The Capehart CX-37 Series TV chassis are all basically
the same. These chassis are composed of two sections;
the front section referred to as the RF-IF Chassis and the
rear section, the Deflection Chassis. The RF-IF chassis
bolts to the Deflection chassis providing a basic 21 tube
chassis including the picture tube and two rectifiers. The
chassis features a tilted IF strip for ease in adjustrhent
and replacing of tubes. Complete isolation is obtained
between these sections with all connections being made
by a male plug inserted into the receptacle provided on
the deflection chassis.

The front portion of the RF-IF Unit forms a solid
mount for the picture tube while the H.V. Section serves
as a rear mount for the CRT and Deflection Yoke. The
H.V. Section is a separate unit which is easily removable
from the chassis for servicing. There are three basic
versions of each the CX-37, CX-37R and CX-37-1 TV
series chassis. A chart has been provided which lists the
various versions as well as the information necessary to
determine the correct chassis. The chassis can be identi-
fied by stamping on the chassis rear apron which can be
either “CX-37”, “CX-37R” or “CX-37-1".

The latest additions to the Capehart CX-37 and CX-37-1
Series Instruments are those employing the “90° Deflec-
tion” 24” and 27" Rectangular Picture Tubes. The chassis
employed in these models is similar to the basic chassis
with exception of the deflection circuits which have been
modified for the 90° deflection angle tubes. The basic
changes in the chassis itself are:

(1) The addition of a second 5U4G Rectifier.

(2) Revision of the Horizontal Output and H.V. Rec-
tifier circuit by use of a 6CD6G tube as Horizontal
Output, an improved Horizontal Flyback Trans. and
two 6AX4GT tubes as Dampers. These changes
provide the additional scan necessary and 20KV of
Second Anode Voltage.

(3) The use of a 6AV5GT tube as Vertical Qutput.

) The addition of an external magnetic (PM) focuser
for use with magnetically focused 24CP4 and 27GP4
Picture Tubes.

In addition to these changes the chassis used in higher
priced 24” and 27" models incorpcrate an improved audio
circuit using a 6AV6 1st audio stage and 6AQ5 audio out-

put stage with a continuously variable tone control. 24"  Ms--Mahogany Fioratone

models in the lower price bracket use the standard CX-37
audio circuit employing the 6BK6 audio output.

Chassis-Model Cross Reference

Mode! Chassis
1TI74MS CT-126
1717488 CT-126
1T174M-1 CT-110
17T1748-1 CcT-110
1T174MS8-1 crazz
1T1748S-1 CT-127
27214M-1 C1-108
27214B-1 CT-108
27214MD CT-115
27214MD-1 CcT-1é
27214MS CT1-128
2T2148S CT.128
2T214MS-1 CT-129
27214BS-1 cT129
4C174M-1 CT-110
4C174MD CT-99
4C174MS CT-99

MD—Highly Polished Mahogany

BS—Bisque Floratone

BD—Highly Polished Bisque

4C174MS-1 CT-110 11F2448-1 C1-112
5C214M CT-121 12F274M CT-95
5C214B CT-121 12F274M-1 Cr-112
5C214M- -
M1 C12123 15W214MD-1| CT-134

5C214B-1 CT1-123

15W214BD-1| CT-134
5C214MD CT-115

167244M CT-95
5C214MD-1 | CT-116

16T244M-1 CT-112
7H214M 1121

16T244MS CT-130
7H2148 CT-121

16T244MS-1 | CT-131
7H214M-1 CT1123

16T244BS CT-130
7H2148-1 cT123

167244BS-1 | CT-131
9F214MD CT-115

16T244ES CT-130
9F214MD-1 C1-116

T6T244ES-1 CT-131
9F214BD CT-115
9F2148D-1 116 18W214FD-1| CT-134
11F244M c1.95 19C214M CT-143
11F244M-1 T2 19C214M-1 CT-144
11F2448 C1-95 19C214MD CT-145

19C214MD-1| CT-146

M—Mahogany B—Bisque

FD—Highly Polished Fruitwood.
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CAPEHART "CX-37" & "CX-37-1" SERIES TV

(17-21"" CRT Version)
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"CX-37" SERIES

TELEVISION RECEIVER CHASSIS
(Continued on Next Page)

2 S AUDIO DETECTOR
12 SOUND LF.
v303 v204 V2054
\F 1208 at \F |2 VIDEO AMP (? % rexs ¥  eBNe
% 6X8 3 ¢

e
3

o
139¢| 193V, w310 5
33
it wIE| s
cne
L TusD
Sruy 33 [ L
S a7
< L3
23w
(102 i

ok

2X1000

1'1 cere
cema ™ 000 —J
3 az2l ﬂt_
arx
PN AU0I0 QUTRUT
'ﬂﬂll--ﬂ
COMBINATIONS

+300v

—_ IV
wr W e

veo?
PICTURE TUBE
I7LP4,2IEP4B,2IFP4A,
21ZP4 Aon
see note? / 212p4g

[

(g wriiTE OR B UE
16 RED 550V
Ber

GRELN I
160 T0 300V, |

Liiid
S 1uee
<

4ac,

ADSUST e o=

BRIGHTNESS | I = = = —_— =
K SEE MOTE &

RECTIFIER CURRENT DISTRIBUTION DIAGRAM (NO SIGNAL)

+300 YOLTS
. —+ 23 _ .
.@ " l 2 | { % £
20 wa| o . ™ N asor
I S F 6685 GCBG An.r ,"

SCREEN, o33y
m,@os eve e ‘ ;
GT T
VERT
outRUT] Vz Vl
6J6 6J6
" sine T comvenren]  weosc s
Leo
N 1501 noves
| UNLESS GTIERWISE SRCHIED WICH 8 CERAMC CAPACITONS RATLO e waro (0T SSLCU 0 800 ¥ 0C wonG.
e - APER CAPACITORS RATED W MFD, 600 ¥ DC WORKIN, AFSISTORS /2 WATT WALUE IN OMMS (K<+1,000 OWMS,
320 (3VAC) a- 1000000 oS
I“°“ I"”‘ £ COLORS REFER TO SOL(D COLOR OF WINE OR TRACER COLOR OW WwiTE WIRE
o uio 3 COME TUNING ADJUSTMENTS AVILABLE ON TOP, FAONT, OR REAR OF TWL CHNASS'S. ARG (KOICATEO 8Y AWROWS POWTING UF
400V CONE TUNING ADJUSTMENTS AVAILABLE BEWEATH THE CHASSIS ARE IWDICATEO BY ARROWS POINTING DOWM
4 ON 3-WAT COMAINATIONS (RAOIO-Tv-#NONQI. A .MIT ALL GOMPONNTS WITMIN DASH LINES (——
neo2 V60l B BALAK CHRCUIT AT POINTS MARKED "X
2 RECT. G ADD COWNECTIONS SHOWN BY DASH-DOT LINES (— ——)
2 3 O POWER SWITCH 3801 1S DELETED CIRCUIT NORMALLY SWITCNED
ot i23 v 5uU46 €7 8001 1S PEAMANENTLY CLOSEO
5 VOLTAGES MEASURED WiTH YOLTOWMTST OR £0U 4. N 1ROM GHASSIS GROUND WiTw NO SIGNAL ‘WPUT
TOLERANGE ON VOLTAGES 220 %
S0 " " & FOR THOSE WODELS WITMOUT TONE SWiTCx & SWOND NPUT JACK DELETE 5301 8 GONMECT A3 SKOWN ON SWITC
6W4GT no22 ss0v. 2l POSITION 2 C 317 15 CHANGED 10 CXi3 (O WFD) C316 1S DELETED
20 7 17LP4 ELECTROSTATIC FOCUS, 21FP4A ECECTROSTATIC FOCUS 216748 EXTEANAL MAGNEI'T TOCUS (ALUMINIZED),
212P4A EXTERNAL MAGNETIC FOCUS

--

@ v rer ® 7roov. P © wov. e

@ v e © 1wv e ® esv rr 1ov.  pe 20v  re 1eav.  rp

29



MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

Capehart

Picture Circuits
No Picture, No Sound, Raster Present

Use oscilloscope to trace video signal. If video is not

present at output of Video Detector check:

(A) R-F Tubes V101 and V102 or I-F tubes V201, 202,
203 and 204.

(B) Video Detector Crystal (IN64) and associated
components.

(C) Voltage Readings on all R-F and I-F tubes.

(D)
pacitors in R-F and I-F Stages.
If video signal at Video Detector is normal check:

(A) Voltage readings on 1st Video Amp. (% 6X8)
V205B.

(B}
(©)

Resistors R219, R220, R224, R225 and R226.
Peaking Coil L206 for open.

Horizontal Sync—AFC and Sweep Circuits

1. Loss of Horizontal Sync:

If Vertical Sync is critical also check:

(A) Sync Sep. 6BE6 or 6CS6 (V402) and Phase
Splitter, 12AUT7 (V403) tubes.

(B) Sync Coupling Capacitors C406 and C408. (Note:
C408 not used in chassis coded “D-3” or later.)

(C) Open Resistors R222, R419, R418, R422, R423
or R424.

If Vertical Sync is normal check:

(A) Open Capacitors, C510 or C506.

{(B) Open Resistors R505, R502 or R507.

2. ‘“Jittery” Horizontal Sync:

Check:

(A) Horiz. Phase Det., 12AU7 (V403B) tube.

(B) Value of resistors R503, R504 and R508.

(C) Capacitor C513 for open.

3. Extreme Horiz, Sweep Distortion (Picture Distorted

— Horiz. Sync critical).

Check:

(A) Horiz. Phase Det. 12AU7T (V403B) and Horiz.
Osc., 12AU7 (V503) tubes for Heater to Ca-
thode leakage.

4. Three Overlapping Pictures (Horiz. Osec. frequency
too high).

If a(}i\justment of Horiz. Osc. cannot correct condition,

check:

(A) Horiz. Osc.,, 12AU7 (V503) tube by substitution.

(B) Capacitor C517 for open.

(C) Resistor R515 for open.

5. Tearing at top of Picture.

If adjustments of Horiz. Osc., AGC and Pix Lock

Control do not correct condition, check:

(A) Capacitor C515 for open.

6. No Raster — No High Voltage.

Use oscilloscope to check waveform at grid (pin 5)

of Horiz. Output 6BQ6GT (V504). If waveform is

normal, check:

(A) Horiz. Output 6BQ6GT (V504), H. V. Rectifier
IBSGT (V505) and Damper 6W4GT (V506)
tubes.

H. V. Circuit fuse (.2 amp.) for open.

Horiz. Winding of Defl. Yoke and Horiz. Output
Trans. (T502) for open.

Parallel Resistor R522 and Capacitor C523 for

(B)
()

(D)

open.

(E) GBQ6GT Screen Load Resistor R519 for open.

If waveform at grid (pin 5) of 6BQ6GT (V504) is

not normal, check:

A) Horiz. Osc., 12AU7 (V503) tube.

(B) Coupling Capacitor C518 and Resistor R517 for
open.

(C) Horiz. Osc. plate load resistors R509 and R514
for open.

(D) Horiz. Ringing Coil L501 for open. Also check

values of other components in Horiz. Osc. circuit.

7. Insufficient Horiz. Sweep. .
If condition cannot be corrected by adjustment of
Horiz. Drive and Width, check:

(A) Horiz. Osc. 12AU7 (V508), Horiz. Output
6BQ6GT (V504) and Damper 6WAGT (V506)
tubes.

(B) Voltage readings on Horiz. Osc. 12AUT and
Horiz. Qutput 6BQ6GT.

Plate and Screen load resistors and by pass ca-

TROUBLE-SHOOTING NOTES ON THE CX-37 SERIES TV CHASSIS

10.

1.

(C) Value of Capacitor C524 in. Damper circuit, also
capacitors C518, C517 and other components in
Horiz. Osc. circuit,

(D) Capacitor C520 for open.

. Insufficient Horiz. Sweep with Foldover on Right Side.

Check:

(A) Capacitor C518 for leakage.

Horiz. Foldover in Center of Picture.

Check:

(A) Capacitor C520 for leakage.

Trapezoidal Raster-Horiz. Sweep Decreased.

Check:

(A) Horiz. Winding of Defl. Yoke for partial short.

(B) Capacitor C528 (across % of yoke winding) for
short.

Vertical Sync and Sweep Circuits

Loss of Vertical Sync or Critical Hold.

Use oscilloscope to check sync signal at grid (pin 1)

o}fl V}e{rtical Osc., 6BF6 (V501). If sync signal is normal,

check:

(A) Values of capacitors C534, C530, C535, C529, Re-
sistors R540 and R542 and other components in
Vertical Osc. circuit.

If sync signal is not normal, check:

(A) Sync Separator 6BE6 or 6CS6 (V402) and Phase

Splitter %.12AU7 (V403A) tubes by substitution.

Voltage readings and waveforms in Sync Separ-

ator and Phase Splitter circuits.

Integrating Network (PC501).

(D) Coupling Capacitors C408 and C537 for open.

(E) Resistor R413 for open.

Loss of Vertical Sweep

Check:

(A) Vertical Oscillator 6BF6 (V501) and Vert. Output
6V6 (V502) tubes by substitution. Use oscillo-
scope to check waveform at plate (pin 3) of Ver-
tihcalkOutput, 6V6 (V502). If waveform is normal,
check:

(A) Vertical Winding of Deflection Yoke.

(B) Vertical Output Transformer T501.

(C) Capacitor C541 for short.

If waveform is not normal, check:

(A) Voltage Reading in Vertical Osc. (V501) and Ver-
tical Qutput (V502) circuits.

(B) Vertical Output Transformer T501
primary.

(C) Resistors R527, R529, RbB31, R5632, Capacitors
C603B, C530, C532, C536 for open also check other
components in Vertical Osc. circuit.

Insufficient Vertical Scan

Use oscilloscope to check waveform at plate (pin 3)

of V‘c:rtical Output, 6V6 (V502). If waveform is normal,

check:

(A) Vertical Winding of Deflection Yoke for partial

(C)

for open

short.

(B) Vertical Output Transformer T501 for partial
short.

(C) Capacitor, C541 for leak.

If waveform is not normal, check:

(A) Vertical Osc., 6BF6 (V501) and Vertical Output,
6V6 (V502) tubes by substitution.

(B) Voltage readings on V501 and V502.

(C) Capacitor C603C for open.

(D) Capacitors C529, C530, C532, Resistors Rb527,
R529, R531, R532 and other components asso-
ciated with V501 and V502.

Extreme compression of Scan Lines at Bottom with
Stretching at top.

Check:

(A) Adjustments of Vert. Hold, Linearity and Height.
(B) Capacitor C534 for open.

Vertical Foldover at top—poor Vert. Linearity.
Check:
(A) Value of Resistor, R535 and Capacitor, C533.

Two Pictures Vertically—Linearity Distorted.

Adjust Vertical Hold to stop roll, check:

(A) Capacitor C529 for leakage.

Vertical Scan Reduced with Stretching at Top.

Check:

(A) Adjustment of Vert. Hold, Linearity and Height.
(B) Capacitors C534 and C533 for change in value.
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CBS-~-Columbia

Chassis Models

921-11 U22C05, U22C07, U22C07B, U22T09,
U22T09B, U22T09EB

921.13 U22T19, U22T19B

921-14 22C09, 22C09B, 22T19. 22T19B

The service material on this page and the next three pages is exact for chassis
listed above. The additional chassis 921-12 and 921-94, used in models listed
below, are very similar in most respects to chassis covered. Different tuners
are used, and other types of 21' picture tubes may be employed.

Chassis Models Chassis Models
92112 22T09, 22T09B, 22TO9EB, 921.94 23C49L, 23C49LB, 23C59
22C07B, 22C07, 22C05 23C59B, 23C49S, 23C49SB
\
r R L] — =] ——— L] A .

PICTURE TUBE HANDLING PRECAUTIONS PICTURE TUBE

The picture tube encloses a high vacuum and with the larg (AT

surface area of glass involved, the stresses set up, particu-
larly at the front rim of the tube, are considerable. An ab-
normal handling stress, accidental blow at a highly stressed
surface, or even a scratch on the surface of the tube could
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2
3
4

CBS - Columbia Circuit Diagram for Chassis

921-11, 921-13 and 921-14
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Alignment Information for CBS-Columbia Chassis 921-11, etc. (Continued)

1F ALIGNMENT

1—Connect negative of 3V battery to AGC bus (R102,
C104. R106 junction near V3 is readily accessible)
or to test socket pin 8, positive to chassis.

2—Remove mixer tube shield, connect Signal Generator,
to it and replace over mixer tube so shield dves not
contact chassis.

3—Connect VTVM lead through a 22K resistor to grid
of first video amplifier (Pin 2. V7, 12BH7) or to
test socket pin 5 and negative lead to chassis.

4—Turn receiver on and allow it to warm up a few
minutes.

5—Set VTVM on —5 volt range and signal generator to
44.2 mc unmodulated. .

6—Adjust 4th IF transformer T104 bottom slug for
maximum_ output, setting signal generator attenuator

to produce no more than a 3 volt reading on the
VTVM.

7—Set signal generator to 39.75 mc unmodulated and
adjust T104 trap, top slug, for minimum reading on
the VTVM.

8—Set signal generator to 45.6 mc unmodulated and
adjust bottom slug of 3rd IF transformer T103, for
maximum output as in (6).

9—Set signal generator to 47.25 mc unmodulated and
adjust trap T103, top slug for a minimum reading
on VTVM.

10—Set signal generator to 42.7 mc unmodulated and
adjust bottom slug of T102 for a maximum VTVM
reading as in (6).

11—Set signal generator to 41.25 mc unmodulated and
adjust trap T102, top slug, for a minimum VTVM
reading.

12—Set signal generator to 44.2 mc unmodulated and
detune the tuner IF coil L3, Then adjust the 1st IF
coil. T101 for a maximum VIVM reading as in (6).

13—Disconnect the signal generator from the tube shield.

14—Connect Sweep Generator to mixer tube shield and
an oscilloscope, calibrated for 3 volts peak to peak
as reference output level, in place of the VTVM.

15—Loosely couple Marker Generator to input of the
Sweep Generator.

16—Adjust Sweep Generator dial and attenuator to show
an IF response curve not over 3 volts peak to peak
on the calibrated oscilloscope screen. (Exceeding this
value will give a distorted response curve.)

17—Adjust tuner IF coil L3 and 1st IF coil T101 to
obtain the response curve shown below.

VIDEO SOUND
CARRIER CARRIER
45.75mc 41.25me
h IDEAL BANDPASS

USUALLY: To set 45.75 marker, at 50% point adjust tuner
IF coil.

To compensate for tilt adjust 1st IF Coil T101.
Adjust for maximum bandwith at the 50% point.

VHF TUNER OSCILLATOR

If all channels are not within range of FINE TUNING con-
trol, set FINE TUNING in center of its range and adjust slug
reached through front of RF tuner unit for adjustment of
each channel. CAUTION: Do not touch adjustment on top of
RF tuner unit, other than converter plate coil. L14, during
IF alignment.

SOUND ALIGNMENT

1—Connect 4.5 megacycle signal generator to pin 2 of
12BH7 (V7) video amplifier, or to test socket pin 5.

2—Connect DC VTVM (negative polarity) to pin 7
of 6AL5 (V9) ratio detector, or to test socket pin 6.
Connect negative lead to chassis.

3—Adjust signal generator to precisely 4.5 megacycles;
adjust output to read approximately 5 volts on VTVM.

4—Adjust L106 and ‘bottom of T106 for maximum de-
flection on VTVM. Keep VTVM reading below 10
volts at all times.

5—Attach two series-connected 100K (%19%) resistors
across R126 (Ratio Detector Load Resistor). Con-
nect DC VTVM to center-tap of 100K resistors, and
connect ground wire of VTVM to junction of C122
and C124 (Audio Take-Off of T106), or to test
socket pin 3.

6—Adjust top of T106 for zero reading on VIVM

between a plus and a minus peak.

HORIZONTAL OSCILLATOR ALIGNMENT

If the Horizontal Hold control fails to maintain sync, the
horizontal oscillator should be reset. To reset this screw-
driver adjustment, set the Horizontal Hold control in the
center of its range and sync the picture with the horizontal
AFC adjustment screw. Check the hold control action on
various channels and alter the screw adjustment as required
to provide sync on all channels.
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CHASSIS 426 CHASSIS 426
(without UHF Converter) (with UHF Converter)
c ROSLEY Models: G-17TOMH Models: G-17TOMU
G-17TOBH G-17TOBU
G-17TOWH G-17TOWU
G-17TOBKH
G-17TOWEH

Chassis 431, used in Models G-21TOBH, G-21TOMH, G-21TOWH, and
Chassis 431-2, used in Models H-21COBH, H-21COBU, H-21COMH,
H-21COMU, H-21COSBH, H-21COSH, H-21COWH, H-21COWU, H-21HCBH,
H-21HCBU, H-21HCMU, H-21HCWH, employ 21ATP4 picture tubes, while
Chassis 432, used in Models H-17TOBH, H-17TOBU, H-17TOMH, H-17TOWH,
H-17TOMU, H-17TOWU, employs a 17TAVP4 picture tube. All these sets
are similar to Chassis 426. Chassis 443, used in Models H-21HPBHa and
H-21HPWHa, Chassis 443-3, used in Models H-21HPBHd and H-21HP WHd,
and Chassis 445 are also similar. Aside from minor differences (such as
the use of 25CU6 hor. output tube, added 3AV6 stage on some sets, and the
use of other tuners) these chassis are so similar that the same material will

apply to all these sets.

RF. AND MIXER ALIGNMENT

Step Station Signal Generator
No. Selector Oscilloscope Bias To Adjust
1. Chan. #10 High side -1.5 Signal Generator set to C-3 for maximum 400
through a | voltsto 195.5 MC., 400 cycle 30% cycle response on scope.
10,000 ohm white AM modulated. Through Remove signal Generator.
resistor to lead on Dummy Antenna to the
TP1 on Tuner. tuner. Antenna lead-in.

Ground lead to
Tuner Case.

2. " " " Sweep Generator to An- Adjust C5 & C9, to pro-
tenna lead-in  through duce a response curve
dummy antenna. Set Gen- similar to R.F. and Mixer

erator to sweep Channel Response Curve.
10 freq. Loosely couple
Marker Generator to
sweep output cable. Set
marker to either 21.9 or

26.4 mc.
ceneraror T ] W 7
OUTPUT TERMNAL S 2 CA%%’SN = -
{50 ohms) < SOohms RESISTORS
3 o =
n .
AI?(‘)‘A QUTPUT 264AMC 2LIMC
s 300 ohms
= TRANSMISSION LINE
= TO ANT.
veRw, . gzzZz==2
NOTE - Lead length shouid be kept fo on absoiute mismum, ¥
by comecing network drectly to generotor terminals. DIP SHOUL D NOT
EXCEED 3db OR 30%
OF TOTAL HEIGHT
DUMMY ANTENNA
R. F. & MIXER RESPONSE CURVE

Without disturbing the R.F. grid, R.F. plate, and mixer-grid trimmer, check the response on the other
VHF TV channels by setting the station selector to the desired channel and changing the frequency of the
sweep generator to correspond to the channel being checked. The response curve should be essentially
the same on all channels and the markers should fall in similar positions on the response curve. A slight
amount of tilt can be tolerated. The amount of tilt indicated by the relative amplitudes of the response
curves where the picture and sound I.F. Markers rest should not exceed 30% of the over-all response

TS IV 5, (Service material continued on the next 7 pages.)
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CROSLEY Chassis 426 (Continued)

ILF. ALIGNMENT

All lead connections from the signal marker generator and sweep generator must be shielded. Keep exposed ends and
ground leads as short as possible (about one inch). Always locate the ground lead connections as close as possible to their
respective "hot' leads in the television receiver chassis. The sweep generator output, signal generator output, and contrast
control must be kept low enough to prevent overloading the television receiver circuits.

CAUTION: One side of the chassis is connected to the power line. Therefore, test equipment should not be connected to the
receiver unless an isolation transformer is used between the power line and the receiver. DO NOT GROUND
THE RECEIVER CHASSIS UNLESS AN ISOLATION TRANSFORMER IS USED.

The front side of the chassis as referred to below means the side opposite the tubes.
The rear side of the chassis means the side on’which the tubes are mounted.

VIDEO I. F. ALIGNMENT (with VIVM)
In the I.F. Alignment, limit input of signal generator so that reading on VTVM does not exceed -2 volts.

Connect Sig- Miscellaneous

Step | nal Generator | Signal Gen. Connect . .

No Through a .01 | Freq, MC VTVM Connections and Adjust

: ol . ) Instructions
Capacitor

1. Test Point 24.4 mc. Junction of | Connect 3 volt bias | T101 for maximum indication on meter, limit
No. 2 on Tuner R118 and C113 | battery negative lead | input to make peak less than -2 volts D.C. on
(closest to L9 and chassis. to white lead from | VTVM.
slug  adjust- tuner, positive lead to
ment). chassis

2. " 22.9 mc. " " L103 (rear slug) for maximum. Use first peak
from tinnerman clip end of coil.

3. " 21.9 mc. " L L103 (front slug) for minimum. Input level
should be high enough to produce atleast .5
volts at null on VTVM. Use first null obtained
from end of coil form opposite tinnerman clip.

4. Repeat steps 2 and 3.

5. " 25.5 mc. s T L102 for maximum.

6. " 25.1 mc. " " L101 (front slug) for maximum. Use first peak
from tinnerman clip end of coil.

7. " 27.9 mc. " " See Note 1.

L101 (rear slug) for minimum deflection on
VTVM. Use first null obtained from end of
coil form opposite tinnerman clip.

8. Repeat step 6 (and 7, if adjacent channel trap is used).

9. Test Point 25.1 mc. " Connect a 100 ohm | L9 {brass screw} on the Tuner for maximum.

No. 1 on Tuner resistor in series
(closest to C21 with a 1000 mmf. cap.
trimmer across L101.

screw).

Note 1. This adjustment can be made only on receivers where the Adjacent Channel Trap has been added.

TO CHECK I. F. ALIGNMENT (with scope)
Excessive sweep input will overload the circuit and cause distortion in the wave form. Check for possible overload by tem-
porarily increasing and decreasing the signal input level and noting any change in the wave form.

Excessive signal from the marker generator will also distort the wave form. Be sure to keep the marker at the minimum
usable amplitude.

Sweep Gen. | Scope Connected Sweep Gen.

Connected to to Bias Set to Remarks

Ungrounded | High side of | Connect 3 volt | Sweep from | Provide markers as shown on curve.
shield of V2| contrast con- | bias battery | 20 to 30
and chassis. | trol and chas- | negative lead | megacycles.

3

sis. Contrast | to white lead

control at mini- | from tuner,

mum contrast. positive lead 9
to chassis.

Nominat Overall I.F. Response Curve

A slight deviation in response curve is tolerated, butif any
great deviation is noted, the L.F. stages will have to be re-
aligned.

36




MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION

CROSLEY Chassis 426 (Continued)
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CROSLEY VHF OSCILLATOR ALIGNMENT (Continued)
OSCILLATOR ALIGNMENT (using scope)

Step . Channel Sweep Marker i

No. OSCIlloRcore Selector Generater Generator GO

1. High side of | Chan. #2 | To sweep Channel | 59.75. Sound | Channel 2 oscillator slug so that marker falls
scope to high 2 frequencies. | I. F. Carrier. | into bottom of valley on curve (the point
side of RI120 Connect Gen. out- corresponding to the 21.9 mc. marker as
contrast control. put in series with shown on Nominal Overall I F. Response
Low side to dummy antenna to Curve sketch.) Be sure that the Fine Tuning
chassis. See Note. antenna  lead-in. Control is set to the center of its range.

2. Repeat the above procedure for each of the remaining channels, by resetting the sweep generator and the marker
generator to the correct frequencies for each channel that is to be adjusted.

Note: Apply a -3.0 volts negative bias to Junction of C111 and R117 or to white lead from VHF R. F. Tune
Use whichever is the most convenient pgint.

SOUND ALIGNMENT

The 4.5 mc. trap (front of L109) must be aligned first, regardless of which procedure is used for the remainder of
the alignment (Procedure A or B).

Step | Channel
No. Set To Adjust Remarks
1. Any Connect a crystal controlled 4.5 mc.,400| Remove signal generator and scope from the receiver.
unused | cycle amplitude modulated signal (30%
channel | or greater) between pin 8 of V104 and

chassis. Connect high side of scope
through a detector probe to cathode of
picture tube, low side to chassis. Adjust
L109 (rear slug) for minimum 400 cycle
indication on scope.

PROCEDURE A (with signal from station)

Step | Channel

No. | Set To Adjust Remarks

1. | Strong L106 for maximum sound output. Set Buzz Control (R132)approximately 90° from clock-

signal wise stop.

2. | Weak L111 and L109 (front slug) for maximum | If the signal in the area is too strong to obtainthese

signal sound output. peaks, remove the antenna from the receiver.

3. Weak Buzz Control (R132) for minimum noise | This signal shouldbe weak enough to allow noise (hash)

signal (hash). . to come through along with the sound.

4. | Strong L106 again for maximum sound output. Limit the volume control setting so that this peak can

signal be heard.

PROCEDURE B (with alignment equipment)

Step Connect Signal Gen. Connect

No. | Signal Gen. | Freq. MC. Scope Miscellaneous Instructions Adjust

1. | Pin 8 of (4.5 mc. Across second- Set Buzz Control (R132) to | L106 for maximum 400 cycle

V104. FM modu-~- [ ary of output approximately 90° from | indication on scope.

lated trans. T105. clockwise. stop. Set the
400 c.p.s., Volume Control (R135) ata
25 ke. low level.
deviation.

2. " " " " L111 for maximum response
keeping input signal at a low
level (below limiting).

3. " v " " L109 (front slug) for maxi-
mum response keeping input
signal at a low level.

4. " 4.5 MZT. " Use a high input level on [ Buzz Control (R132) for null
AM modu- signal generator. (minimum 400 c.p.s. ampli-
lated tude on scope).

400 c.p.s.

5. " 4.5 MC. ' Set the Volume Control | Re-peak L106 for maximum
FM modu- " (R135) at a low level. 400 cycle indication on scope.
lated
400 c.p.s.,
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CROSLEY Chassis 426 (Continued)
HORIZONTAL BLOCKING OSCILLATOR ALIGNMENT

Tune Receiver to TV signal, adjust contrast control for normal picture below limiting in the Video Amplifier, and proceed as
follows:

Step Contrast Control

No. Set For Miscellaneous Adjust
1. Normal Picture | =----==-------eoomovon Horizontal Hold Control (R164) and Horizontal Frequency Adjust-
ment (rear slug of T108) until picture is in sync.
2. " Connect scope in series Adjust Horizontal BTO Trap (front slug of T108) to obtain the wave-
with 10 mmf. to lug 4 of form shown below. Keep the picture in sync at all times by re-
T108. adjusting the Horizontal Hold, Horizontal Frequency and/or Hori-

zontal Lock Trimmer {(C142).

Adjust so that the peak of puise
is equal or 10% higher than
peak of sine wave.

3. (X Horizontal Hold set fully Adjust Horizontal Frequency (rear slug of T108) by turning out un-
clock-wise. til the picture is just out of sync. Then turn the control slowly in
until the picture is just ready to fall into sync (indicated by a wide
black vertical or diagonal horizontal blanking bar).

4. " Horizontal Hold set fully Picture should normally be in sync. Remove the signal by tuning
counter-clockwise. off and then re-tuning to the station. If more than seven bars are
present, adjust the Horizontal Lock Trimmer slightly counter-
clockwise until three or four bars appear when the receiver is
tuned off and then re-tuned to the station (Horizontal Hold Control
still set fully counter-clockwise). If less than three bars are
present, adjust the Horizontal Lock Trimmer counter-clockwise
to obtain the three or four bars as described above.

Since the Horizontal Lock Trimmer adjustment affects the hori-
zontal frequency, the adjustments of both the Horizontal Frequency
Adjustment and the Horizontal Lock Trimmer must be repeated
until the conditions outlined in steps 3 and 4 exist simultaneously
at the extreme positions of the Horizontal Hold control.

Check pull-in range, which should be normally 60° to 120°,

5. Weak Picture | —ccemmmmmmeemmem Set the Horizontal Hold Control so that when the receiver is tuned
off and then re-tuned to the station, the picture returns completely
in sync.

TABLE OF SOCKET VOLTAGES

The following voltages were measured with an electronic voltmeter while the set was operating on 117 volts, 60 cycle a.c.
with no signal input, antenna terminals shorted, Station Selector set to channel 3, and the Brightness and Contrast Controls at
minimum setting. Electronic voltmeter connected between socket lug and chassis. * = AC. voltages. Voltages may vary de-
pending upon the setting of other controls.

D. C. current at junction of L108 and C132B, with contrast control in the maximum counter-clockwise position, 190 ma. With
contrast set at maximum clockwise position, D. C. current at this point is 200 ma.

SYMBOL TYPE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 “PiNGg
viol 6CB6 0.7 +0.7 +50.4 ‘4.1 +129 4131 0
vioz 6CB6 0.9 1.0 “44.1 +37.8 4131 +133 o
V103 6AMS J1.0 132 +37.8 *31.5 135 0 1 0
viod 6ANS W12 1 o 315 +25.2 +240 +230 R 5.8
V105 6UB 12 458 +25.2 *18.9 58 0.7 0 0.5
V106 6BN6 ‘2.2 *44.1 *37.8 +95 +104
V107 6SNTGT +12 +64 to +5.0 83 +210 0 +12.6 6.3

+120
V108 25L6GT 1.7 +250 +265 +145 +56.7 +150
) 25BQ6 - “81.7 +130 27 +56.7 0 Cap - High
Voltage
viio 12847 +100 22 o «18.9 «18.9 +470 +100 +120 “12.6
Vi 12AX4 - +470 +260 81.7 .94
vi12 1X2B - .- H.V.
13KV
Vi3 174P4 0 +150 (Pin 10) (Pin 11) (Pin 12)
+320 +150 6.3
v1 6BC5 - 0 44,1 +50.4 +125 +125 0 -
vz 636 +80 +90 *50.4 +56.7 .- -5 0 o
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CROSLEY Chassis 426 Circuit Diagram
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SCHEMATIC WIRING DIAGRAM CHASSIS 426

RI3a » vi08 s
470 _L
LIt Loe SCIZSI LO0IMFD o8l o
¢ > RI35 = clet MFD.
4 Gl < H cnzsl 2308 | TR
MFD.
: [}
ci24 VOLUME
i SRR i
T o) 470K
loos = RI37
G 56k 1
wizs PICTURE TUBE
3 Vi3
cie f 02K 426 | 174Pa
L A
VIO4A vee
¥26ANE
VIDEO AMPL
Lz ¢ cnr & S0vP-P
- 8 YELLOW
il
RI o [E=m |
Sm 27K RI27 : S
8 ook 1| Nemm
xz
IR
E |
= £ ToVP-P & q a
@ RI26
5MEG
BRIGHTNESS
! GCONTROL
SEE
NOTE
A5
CI32A-L=
Ri4| RI4Z  +] 5MFD [+300v]
47K 1000 1
SEE NOTE Il _ )3 553 LIo7-A ]
skt R e
X 1ok 39 98v P-P 7 i L $390% o)
® e 005 lp ol 1261 ¢ LoYore 820K
R ! -
MFD : WD 3 N 'j 1 - : =
_____ 2l I g : i =
RI43 § 203y el L_,[ i
= = '53%%' s 'MOFODS? L=
RI47
RI47 £, Cl408 _
S VERT 19
LIN 2 SEe NOTE 8 ci38 |- =
SEE NOTE 10 1 RI48 = B
r + 20
\Rl64 RI28 15K MFD.
170K =
70K SToP 15K 2
HORIZ. HOLD
3 ——
2
Cl43 o 5 3751
05 <
4 2}2\ —
30V P-P \' 23] \" 3 5
- — i
] PR vI2
Ri59 2 . cla8 SEE
R0 % 7 VIOTA Y NOTE WV BECT
Y26 SN7GT o 5 ’ )
~ BTV woRz. aFc. / MFD |
HOV.P-P Z\Elzlgge : IRaIl7(I g
1.4V, P~P RIGO 3 P k P
e : - o cl149 HORIZ. OUTPUT EPS
WFD. MFD 33
s y;/lom =
= 6SNTGT = o
RISl ¥ Ri62 RI63 o
e g Rez: B LOMZA0SC gl . o
by . |
= = o __ ¢ g i
t CISZ:L 28 :
- 3 isa 3 ¢
2 20
= |
d 22 = g
= \ |
|
]
(See next page, AI/‘L SEE NOTE 7 SEE NOTE 12 L
BLACK

over, for notes.)

100v. P-p

41




MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

CROSLEY Chassis 426 (Continued)
NOTES

1. All D.C. voltages measured with an electronic voltmeter connected from socket lug to chassis. Some
voltages are variable depending upon signal input. Voltages shown were measured with a signal volt-
age of 850,000 microvolts and with a normal picture on the picture tube and the contrast and bright-
ness controls set for 50 volts peak to peak on the cathode (pin 11) of the picture tube. Socket volt-
age tolerance 10%. 1

Supply voltage, 117 volts, 60 cycle AC.

K = 1000,

On all capacitance values in mmf{. and all resistance values in chms unless otherwise noted.

R171 is a special 2 watt resistor capable of standing overload for limited periods of time. Replace

with part number 156911-3.

Better focus may be obtained with replacement picture tubes if the electronic focus anode is con-

nected to a point other than +150 volts. Suggested points to try are: chassis ground, +260 volts,

+300 (picture tube, pin 10) and +480 volts,

7. R173 was added on some receivers to minimize horizontal overdrive, noticeable by a vertical white
band slightly left of the center of the raster. Because of individual tube characteristics, overdrive
may be introduced when the 25BQ6GT tube is replaced in a set that is not provided with R173. In this
case it will be necessary to correct the overdrive condition by adding a 22 ohm, 10%, 1/2 watt re-
sistor, part number 39374-5. Disconnect tube socket, pin 8, from ground and insert the resistor be-
tween the pin and the chassis.

8. In some sets R128 is a 12,000 ohm, 10%, 2 watt resistor (part No. 39374-214). In such cases R148
is a 18,000 ohm, 10%, 2 watt resistor (part No. 39374-216) or a 22,000 ohm, 10%, 2 watt resistor
(part No. 39374-217).

9. In some sets R169 is a 15,000 ohm, 10%, 1/2 watt resistor (part No. 39374-39).

10. In some later production sets, Horizontal Hold control R164 has an overall resistance of 145,000
ohms, with a 70,000 ohm stop. This control will be marked with part No, B-157802-1-2 or
B-157802-1-3. It is directly interchangeable with the earlier control marked B-157802-1-1, which
has an overall resistance of 170,000 ohms with a 70,000 ohm stop. It will be noticed, however, that
the control with the lower overall resistance gives a somewhat wider hold range.

11. On the Vertical Integrating Network C131, leads 2 and 3 are closely spaced, and lead 2 is the mid-
dle lead. On the Sync Take-Off Network C129, leads 1 and 2 are closely spaced, and lead 2 is the
middle one. When replacing either of these units, theleads must be connected as shown in the
schematic in order to obtain satisfactory operation,

12. CODE CHANGE - The schematic and parts list as given are for chassis 426, Code C. This chassis

incorporated a change (not found in the Code B chassis) to improve the operation of the horizontal
output circuit. In the Code B chassis the Horizontal Deflection Transformer was of an earlier de-
sign. C152 was either one 22 mmf., 10%, 3KV, Disc Capacitor (part No. 157811-1), or two 22 mmf,
capacitors wired in parallel.
When it is necessary to install a new transformer (part No. 157820-6) in a Code B chassis, it will be
necessary to increase the total capacity of C152 to 68 mmf., + 10%, at 3 KV. working voltage. This
may be done by adding either one or two 22 mmf{., capacitors in parallel to the existing capacitors,
or by replacing them with a 68 mmf{., 10%, 3KV, capacitor (part No. 158215-3).

13. Vertical jitter may be caused by an intermittent contact between ground spring and picture tube,
particularly on early production sets that used the brass spring. The trouble may be corrected by
replacing the spring with the new type wire spring, part number 158197. An alternate method is to
use a small (1"")square of copper screening between the brass spring and the picture tube, taping the
screen to the tube with a plastic tape such as ""Scotch' tape.

PRODUCTION CHANGES

The following changes have been incorporated in later production Chassis 426:

[S1 BN AN

[=2]

X

1. R156, R157, and R158, filament shunt resistors (43 ohm, 10%, 2 watt), are replaced by R174, 128 ohm, 10%, 10 watt resistor, Part No. 158230, The change in the

schematic is given in Figure 1. Chassis 426 incorporating this change are stamped with code letter F or later.

To
INTERLOCK
H i .t
! 128%46T 25806 ! 6086 |y 6AME GANS  6UB  128H7  BSNIGT (THP®
wit Vo9 vio2 == vig3 vIp4 0 vio?r v

RIS3 1N\ 2 3 &=
a5 €BNG =

125 OHM- COLD Vios VIS

a3 -HaT 2

et R henr 250667 £)

LIMITING RESISTOR =)

(TUBE LIFE EXTENDER)

FiIG. 1

126
1ow

2. On Chassis 426 (Code Letter D or later) R132 is a 500 ohm control, Part No. 157955-2.

+a90v

FiG.2

Chassis with earlier code letters have a 1000 ohm control, Part No.

157955-1. The change simplifies the sound alignment. When adjusting the Buzz Control for a null, the low value resistance makes it easier to {ind the null.
3. On Chassts 426 (Code Letter D or later) a wiring change was made in the vertical circuit to avoid excessive height by reducing the plate voltage on V110A (verti-

cal oscillator tube). However, no parts were added or deleted. The change on the schematic is shown in Figure 2.

If it is desired to make this change on earlier chassis, remove the red lead wire between the positive terminal of the electrolytic capacitor C138 and lug 2 of the
Height Control R146. Then connect a length of hookup wire from positive terminal of C138 to the junction of R150 and R151 (on the terminal board directly above

the Height Control).

NOTE: On some chassis which did not incorporate the above change, a 1 megohm, 10%, 1/2 watt resistor (Part No. 39374-61) has been inserted between lug 3 of
the Height Control R146 and the grid {pin 7) of the V110B. Since this is not used on all chassis, no code letter was assigned. The 1 megohm resistor compen-
sdtes for the low overall resistance value of the control when that resistance approaches 4 megohms (lower limit at 20% tolerance). When installing a replace-

ment control which has a similar low overall resistance, either of the above -methods may be used to decrease the height of the picture,
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_ RA-312, 313 CHASSIS
UMONT

(Courtesy of Allen B. DuMont Laboratories)

The RA-312 is designed to receive only the A 41 mc video i-f strip is employed. The video i-f
VHF channels and the RA-313 is designed to receive all carrier frequency is 45.75 me and the sound is at 41.25
82 UHF and VHF channels. The circuitry of both chassis mc. The video i-f system consists of 3 stagger-tuned bifilar-
is of similar design, and some models include a Tone wound transformer stages utilizing high-gain GCBGs.
control, plus provisions for the atrachment of a phonograph Broadband coupling is used between the mixer output
with a conveniently located Phono-TV switch. and the first video i-f stage.
50
26827 [ MIXER ; ﬂ
| vi024a '
1 [31] 1/2 6u8
'__..._'i°'__..- : oo -3v =
AN}FOR:NA : - 1 cie ’jc'u
' e | T
| '
[} RIl
| gs.zg
300 : W
INPUT \
L

TUNER
89 OI3 46!

Other tuners
also used.

(Continued on the
next three pages.)
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va20! va02 va203

2202 2203
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AGC DELAY

respondingly numbered points of main cir-

These points 1, 2, 3, & 4, connect to cor-
cuit on the next page.
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3.
4.

NOTES

All wavelorms and voliages were taken under operating comditions.
The receiver was tuned to an average strength TV signal, the Con-
trast control rotated fully clockwise and the Noise 1 was rotated

DuMont Laboratories

Chassis RA-312, RA-313

fully counler-clockwise.

The Noise control and Local-Dist switch i of a potenti
meter, R319, and a snap switch, S202. When R319 is rotated fully
counter-clockwise S202 opens (Local position as shown in the sche-
matic),

Voltages = 20% of those shown are normal.

All resistors are 10%, one-half watt, unless otherwise indicated. W. W.
indicates wire wound resistor.

All capacitors are 20%, S00V, unless otherwise indicated, Al capaci-
tors are ceramic, unless indicated as follows: M-mica, P-paper, =+
-electrolytic, MP-Molded Paper.

Tuner 89013 461 is used in RA-312 chassis with Phono switch and
Tone control. Tuner 89013 561 is used in RA-312 chassis without
Phono switch and Tone control. Tuner 89012912 and filter N202
are used with UHF tuner 89 013 293 in RA.-313 chassis.

In some of the earlier chassis the circuit is as follows:

Pin 6 of the 6CB6 2nd video i1 is cted to the junction of R210
ond Z203. C218, R206 are not used. R222 is a 4.7K 10% 2W resistor
connecting to the 4 235 volt line. R262 is a 120K 10% 1/2W resistor,

s

c229
2.z2uu¢
It
1Y
R238
c230 m 31K 20%
47 It
pur Yoda SMC
150V

T

5 8v

R258 is a 220K 10% 1/2W resistor and R266 is a 1.8 Meqg, 10% 1/2W
resistor. A 180K 10% 1/2W resistor is connected between the junction
of R261, R262 and the junction of R260 and R266. R300 is connected
to pin 3 of the 12BH7 Vertical Deflection Amplifier.
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CHASSIS
120204-8,120205-8
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HOR1Z.
. 0sC V19
Rect HORIZ ouTRUT
OUTPUT g
b N TUP-3 % HORIZ ]' HORIZ
ANTENNA 4 10 OUTSIOE x-3 FUSE PHASE CONTROL
CONNECTION GRID

}_‘N_l VHF ANTENNA

OR UHF-VHF

TO OUTSIDE ANTENMA IF
UHF ANTENNA USED
\F USED.

NOTE. THE RF AMP. TUBE PRESENTLY USED 1S A 6BK?. IN THE FUTURE A 68Q7,

6BATA OR A 6BZ7 MAY BE USEO. THESE THREE TUBES ARE INTERCHANGE ABLE,
BUT OUE TO POSSIBLE VARIATIONS IN INTERELECTROOE CAPACITIES, SEVERAL
TUBES MAY HAVE TO BE TRIEQO FOR BEST RESULTS.

% THE PHASE COIWL SIOE OF THE
4 LUG TERMINAL STRIP ALWAYS
HAS TWO WIRES CONNECTED TO
§T THE OTHER SIOE HAS ONLY
THE ONE CONTROL GRIO WIRE.

LOCATION OF TERMINAL
STRIP SHOWN AT REAR
1S FOR CHASSIS 120203-8
AND 120204-8.

STRIP SHOWN BETWEEN
v-12 B V-13 1S LOCATION
FOR CHASSIS t120179-8
AND 120205-8.

TUBE TROUBLE ANALYSIS CHART FOR CHASSIS 120179-B 120203-B, 120204-B,120205-8

SYMPTOM

CHECK

Weak or no sound nor video (picture), roster normal - UHF only

v-25, D-1, D-2*

Waok or no sound nor video (picture), roster normal - UHF ond or VHF

V-22, V=23, V-1, V-2, V-3, V-4*

orlighter) = === - c e s ocmccomonnn==-~ UHF and or YHF

Weok or no sound - Video and raster normal - = - = - UHF and or VHF V-6, V-7, V-8, V-9, V-i0
Weak or no video - Sound and raster normal - - - ~ - UHF and or VHF V-5, V-24

Poor or no horizontal nor vertical sync - sound and

video normol (controst control makes video darker v-11, Vv-17

Poor or no horizonto! nor vertical sync - Video weak
or distorted, raster normal - sound may or may not be

v~-22, V-23, V-1, V-2, V-3, V-4

normal = = == == ~ccsecmoccrcmm e - UHF and or VHF

Poor or no horizontal sync - raster normol and sound

normal (picture locks in vertically) - ---~---- - UHF and or VHF V=11, V-12, V-13, V-7
Poor or no vertical sync - raster normal ond sound

normal (picture locks in horizontally) = = - - - - ~ - UHF and or VHF V-11, V-17, V-18

Horizontal line (no vertical sweep) - sound normal - UHF and or VHF

v-18, V-19

Insufficient horizontal size, sound & video normal - UHF and or VHF

V-14, V-16, V-20, V-21 V-26**

Insufficient vertical size, or white horizontal

bar in picture, horizontal size OK=- ==« - - - - - - UHF ond or VHF v-19
No sound, no raster - tubes lit- = = = - - = - - - - - UHF ond or VHF Fuse, V-20, V-21
No sound, no raster - tubes not lit—=- - - - - -~~~ UHF and or VHF Plug connection in wall socket,

ON-OFF switch, line cord.

By raster we meon the illuminated sconning lines.

*  Another very common fault is a shorted or open circuit antenna connection to set.

** Some 120179-B chassis used two 6AX4AGT tubes (V-16, V-26) instead of one 6AU4G (V-16).
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HIGH PASS FILTER
-—— ——— —

UNF TUNER

VHF - VM' S'lf M
SHOWN |
POSIT

_'tu D:i.l

PARY NO. 470713
r -
i V-28 FiLo—
646
1/2 FREQ. B+
0SCILLATOR

b

300 OMM LINE

PRODUCTION CHANGES

1. The wattage of resistors R-108 (470 ohms) and R-110 (33,000 chm) have increased from 1/2 watt to 1 watt to

120203-B, 120204-B, 120205-B - Initial Production

prevent these resistors from overloading at extreme settings of the vertical size and linearity controls. Chassis
ting this change are coded as follows.

incorpora
120179-B

tion purposes the two 6AX4GT damper tubes (V-16, V-26) have been replaced with a single 6AU4GT=
120203-B, 120204-B, 120205-B - Initial Production

damper tube (V-16). Chassis incorporating this change are coded as follows.

2, For standardiza
120179-B

imi-

-74 from 330K to 390K 1/2 watt in order to el

output transformer to increase width for low line voltage operation. Chassis incorporating these changes are coded

At the same time a 100mmf 4kv. condenser (pt. No. 928114) was added between terminals 4 and 8 of the horizontal
as follows.

nate an overdrive bar that has developed (white vertical line in raster).

3. Due to component variations it was found necessary to change R

120205-8  /B\

on

UHF TUNER, UHF-VHF SWITCH AND HIGH PASS
FILTER USED IN CHASSIS 120179B 8 12020%B.

VHF TUNER

PARYT NO.4TOT12 -CHASSIS 120179-8,203-B.
PART T No 47 4708“ -CHASSIS 120204°8,205-8
r —

(23]

T-I'

EMERSON Television

Chassis 120179-B,

120203-B,

120204-B, and 120205-B.

Before taking measurements see S0
page 50 for conditions under which ArE
220 -

they were taken.

1= DISCONNECT BUILT-IN ANTEMNA IF AN EXTERNAL ANTENNA 1S USED, (SPADE

LUGS | AND 2),

2~ IF ONLY ONE ANTENNA LEAD«iN IS USED FOR BOTH UNF AND VHF
RECEPTION COMNECT THE LEADS MARKED 3 AND 4 TO TNE TERMINALS A'-A"
(UNF) AND THE ANT LEAD-IN TO THE TERMINALS A-A (VHF)ON ANT. STRIP TS-I.
3 I' IIMAT! UnF lﬂll VHF ANT. LEAD-IN'S ARE USED DISCONNECT LEADS
RRED 3 AND AND CUNNECT THE LEAD-IN'S TO THEIR RESPECTIVE

vnmnu A'=a’ (unr) AND A=A {VHF) ON ANT. STRIP TS-1.

2ND VIDEO @

ILF. AMP. »
v-2
1S8v. 6CB6 .4

120179-B & 120203-B, 120204-B — Initial Product

ifies the use of a 27RP4 picture tube instead of o 27EP4, Since

ign

4

w-1
ON- OFF SWiTCh

tON VOL. CONTROL |

Triangle A on the 120205-8 chassis s
the 27RP4 has an acquadag coating it forms it's own Hi-voltage filter condenser and as a result C-61 (500 mmf,

30kv.) and R-84 (100K, 1 watt) are omitted. The 27RP4 is used on the 120203-3 and 120204-8 chassis.

NOTE

b
VY
|ﬂ|=
ok
"
H
o
-

RESISTORS INDICATED IN OMMS, K = 1000 OHMS,
CAPACITORS MOICATED IN MICROFARADS L 13)
UNLESS OTHERWISE SPECIFIED.

ano (C) DENOTE HOAIZ. TEST POINTS.

SM INOFF\ sw-2
\

R-91
N~ (13
uT voLTs T T
AC LINE y
{60 crs.)

oces

(AT

—AAA

on s s R

lis2 A i ar
|v-23 ’—l—l_*
[ 8J6 I 39 5.8 %
T ¥ T M
| ¥ ¢ o
| v-22 esur .
| oeseQr
v-23 6J6 0SC. !
| MIXER
| ADJACENT N
SOUND
| FiL. B4 B+ AGC W il
[ "
T
470
i l b AM—————RF 46.C
X R-i
a0
hmnn-um
+180V, +275V. i‘,’
i' R-52 soces
S22x
L
B A
1875 CPS 7873 C.RS,
4_[ +i60V.
. = L
20 22q e 2y
o ) il
T8TS CP S % i |
1
—.28v. v-iiap— A ST
12AUT| Rr-36 < 00K 0 | Sp-ae
22 S 3800
ues P 12 voimle | T
T x - |2AU7 7
SYNC. SEPARATOR
SYNC. AMPLIFIER -
| | ey | [,
V.20 c-67 i P_Pvl-;u PN I, P-R 36V
T-1 5U46 v Fisov.
g ~m
o \3ka [
3 3QCPS
—
172
2ev._7, .8V V-178
o 1] 12AU7 :
-a7 SYNC. A% ot [
Sox ® amr  ZEL Hf wienven I
/72 V-17A pos c
12AUT c-70 J2v
22 |r
37V
R-88  R-8%
A.A.AK ‘A! 787
vy yvy )
l I n-92
10K n-98 R-
co::s":cgfruﬂ 22x o

7878 CPS

N
4+

J
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238V

R N T T

v-7 ot V-8 a V-9 vV-10

& EMERSON
I15TV. @

BLut

SCHEMATIC
e DIAGRAM
VOLUME B
120203-B
120204-B
120205-B
.L T878 C.P.
ANEEN
[
‘H‘ VIDEO & AGC DETECTOR
. 3RD VIDE \ V-4 VIDEO
LF. AMR r-25 b
AMPLIFI R-29
Vi3 AL Vs & R
6CB6 oneEn VW~ VWA~
60V ooT
3 cis) _r_]\ 6CB6 na c-24
Y 22 = s[ 270V,
< z‘i&l& <
R-17 byt U4
LJ b 100K < = S R-30
=== < 470K
8OV
ov. R-19 Bed
IMEG
4 AAA X g L-n > I
s VWA o §e0 H BOTTOM VIEW
2w €-23 | 2 = OF SOCKET
c-16 - 1900 MwF I
1000 = L-8 R-24. —e [ o
MMF . .u‘no 1500 2637 S
X 3
p - AL BRIGHTNESS ~ +
MMF b < CONTROL &
68 U ER c-18 c-19 "-22 SR23
l000 22 4700 S e PICTURE
LS AAA S +160V, +275V TuBE
\A L - - 4 -
R-16 o  Rad H ‘—ﬂj v-24
IMEG 0K < 22 27RP4
RF BGC 0 =
VIDED TO SYNC 7°Ea
R-€8 D) RTe (s::z PAG‘Z‘:Q NOTE)
AN SR R HIGH VOLTAGE
AN A vy RECTIFIER I-1
47K aTK
20v T-9 v-15 ION TRAP
P-P -
— 1 1836T et
2 = 3 -
A 7878 CPS 6-p I FOCUSER AND ML
-4 CENTERIN ANTIILIN
cPs '$ 7815 cPS 4 +arsy Ml uNIT ¢ ey
c-47 s o8 = Hhket
ool & 4 0 C-53,, 0047 R 77 ° i
Rce 7875CPS ‘q/© 10K T87SCPS " 2] |7
e
._r::_.)‘l-'— WA [ 1] HORIZONTAL ‘ AN HIGH VOLTAGE LEAQ
| 0022 |-0%v ‘75-‘:(0 L-13 §  Rous
o 2.
AAA a2v_ V-13A V-138 SEE NOTE
) ner 6SN7GT 2
J7 oK A HORIZ. OSCILLATOR
1C. PHASE -
AAA 4 " o—
@& HORIZ. A/ —7.5v. 70 9.4V
TECTOR L c-52 -8V. 70 9.4V § X-6 P-6
V-i2B —It 220 272 r-03 b
av|] R-64 coals 4: aTK < 10x
- 4 C-50 L—(:
l T oS
R-63 s R-69 XS
A 100K 1200 A \s:: *;
z-45 YELLOW Womz 2
001 = + Q07 DANPER
> i D >
N c-48 Z o
0 HORIZ. ~
T \ -ool BALANCE Znon.u
§5Y LEGHT OF WAVESHAPE CONTROL CONTROL Hlb-kll‘l
{ VARIES WITH SETTING SIZE DEFLECTION YOKE
TroEod OF HORIZ HOLD CONTROL. CONTROL ASSEmaLY
c-s0 3 re======
b (243 ooy 3 '
—t SR-74 [}
7675 cps 178 Cps 7678 CPs < 330K 1875 C Ps WA— WA [}
\ At At IR |
- » 00 6800
+275V. 100y +2785V SEE "3 R-1I0 arsv |
, ] _ “ = £ e : e :
P ces M
n-98 R-102 +J_ ’ VERT, OUTPUT s - B+ BOOST 3BOV. l
150 K VERTICAL ov ™ T ® -19 35T c-80
OSCILLATOR 10 125V VERT. SIZE I 6W6 6T, . T-10 .ol )
’s V-I18A v-igB [ CONTROL = I !
6SNTGT 2ay 10 ’
Sov ) ¢ ]
=1,5V 70 2.4V E — l
c-74 ——
.00a7 A c-79 !
R-101 c-76 0 —] 4
820K 3.0v 047 —
. _L Ro100 +275 V. X-4 P-4
c- ) BOTTOM VIEW
R
047 I VERT) 1S OF SOCKET
+ CONTROL L s0ces Haeos LIN. CONTROL =
—¥ THIS HASH DUE TO SUPERIMPOSED SCOPE IMAGES IS
50 ces o o NORMAL AND MAY VARY (N AMPLITUDE DEPEMNDING ON
= oy 4 TYPE OF PICTURE INFORMATION AND SETTING OF
o iy HORIZONTAL HOLD CONTROL.
4
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EMERSON Television Chassis 120179-B, 120203-B, 120204-B, 120205-B, continued

Models 7483, 784C, 787A, 7878 ond 786C incorporating chassis 120179-B and 120203-B are *ALL CHANNEL
UHF - VHF RECEIVERS.” Combination VHF and UHF tuning is achieved through the use of two tuners which are
connected to the same tuning knobs making YHF or UHF channel tuning very simple. The VHF cascode turret
tuner has 13 positions (one more than the conventional type), 12 being used for VHF reception, (channels 2 to 13),
while the 13th or UHF position is used to activate the proper UHF circuits and provides additional amplification for
the converted 40 mc UHF signals.

Models 7778, 7978, 797C and 798B incorporating chassis 120204-B and 120205-B are VHF receivers which can,

if desired, be easily adapted to UHF by means of interchangeable channel strips or by use of an external converter.

wors
P ;5. :,lb\. -:,LAIU A:DL<II ARE MOUNTED I TJURRET SWITCH SETTING SELECTS
INOI¥IDUAL CHANNEL STRIPS T T T T e T T e e, e e
COILS FOR CHANNEL DESINEG s
/
= A -
ORDEN OF THE!R NESPECTIVE / NF AMp _ ’/
Cocation 1A0u 1ot NEAR END O 72v.22 o 4
e Tunen -
3 AL RESTANGE VALUES ARE 6BKT+sts wore  C-5 T yonq IS
IN ONMS (K1 I00C) AND / BELOW o7-2 ’_L 1
CAPACITANCE VALUEY ANE = :
owws uniess otuer-  / 960802 - - By +
wise noTLD, / e -e v i .22 172v-23
/ — is 4 -
// 0B H —er 6J6
Yirnng % H Ls
</ ) g [ e
O— H B G 1
ANT INPUT 13 T L3 ! 1‘
BAL 300 N ¢ : ' ds c-6
: i .
7 o3 Ty 960439 H T 13 R4
bmend e 7 H
C-23 Twro < —
vo- 800110 1 dea r
Ry ]
» UHF STRIP ” J, seosez ‘Ié‘I
(1374 POSITION) 00! - =
Mo o' seo770 8 1 weol
Ace O—cRgEH i i j
1
I L' s C-24
BLUE - 0 o0
+210 V.0 E . ;[nro 2
REO/WHITE 5 we |}
+ 160V
’ Tes i b SLunr strie
BLACK L 1 1 (I3TH POSIVION)
63v.0—— ¥ e ] 960770
€18 10 c-lz/ fary ot
380438 T ®o oo
VIDEQ T
LF ===
ouTPUT '
f L se0s00 l

TUNER PART NO. 470712 NOTE: THt RF TUBE PRESENTLY USED 1S A 6BK7, N THE FUTURE A 8807, SCHEMATIC PART NO. 950246
€BO7A OR A 6827 MAY BE USED. THESE TNREE TUSES ARE WTERCHANGEASLE,

TO POSSIRLE VARIATIONS IN INTERELECTRODE CAPACITIES,

SEVERAL TUSES MAY HAVE TO BE TRIED FOR BEST AESULTS

SCHEMATIC DIAGRAM OF VHF TUNER 470712 USED ON UHF-VHF CHASSIS 120179-B, 120203-B

] noTES:
I- L-3,L-4,L-9,L-10AND L-1I
—— e ¥ ___ TURRET SWITCH SETTING SELECTS — ARE MOUNTED ON INDIVIDUAL
/ COILS FOR CHANNEL DESIRED T T GATLLTE
/ I / 2- SWITCN POINTS ARE NUMBERED
/ 4 1N THE ORDER OF THEIR RESPECTIVE
/ T I / LOCATION FROM THE REAR EHD
-3 R-5 c-13 blALe b A9 / OF THE TUNER,
/ 330K 100X 1000 4 1/2v-22 Tal-s « ") 3. ALL RESISTANCE VALUES aRE
e0e5e —QAAPQ—Q—TT --] ¢BQ7 L°-5' 3 1 W OMMS AND CAPACITANCE VALUES
@ / h L'-D ARE IN MMF UMLESS DTHERWISE
o R AMP T R-8 INDICATED.
SEE 470
NOTE .

1N SOME TUNERS

=

\

- g
-

LadaJ 3~

Faad
oS
oN

1 0 <
“r'o-
= nN
"

’-%
'

-

:

’ fud
o
®
<

0 <

e —

ANT. INPUT THIS LEAD OF C-21
= -3
BAL.300.N L-2 + o X $34 CONNECTED To PNt

960633

0
L)
-
A
>
r-_-."--
¥
xp
AA
WV
l .5 i
AAA.
A
ga
Y

[ec2 l €0 cl;‘ 3 L
- 3-8 1000 neo. f i
r L-5 Smsa l> 960639
> A-i %
c-1 K
et Lle
980635 0155 ) £33
AGC O—SBELE )
Ico-ols 20 < =
X Zaro0 3
+270v.0—— % e ] TEST POINT S
|c°.°|% 4; nK
+16Dv. O—— 8 A2—A13
= G
6.3y, O——RACK ®- Inmsr
C-1l TO C-18 PT NOS. 960407 / -
TUNER PART NO. 470696 MECHANICAL PARTS CAN BE ORDERED BY NAMING SCHEMATIC PART NO. 950219

PARTS FUNCTION AND NOTING THE TUNER PT. NO.

NOTE: THE RF AMP TUBE PRESENTLY USED IS A 6BQT. IN THE FUTURE A 88Q7, SBQTA OR A 6817 MAY
BE USED. THESE THREE TUBES ARE INTERCHANGEABLE, BUT DUE TD POSSIBLE VARIATIONS IN
INTERELECTRODE CAPACITIES, SEVERAL TUBES MAT NAVE TO BE TRIED FOR BEST RESULTS.

SCHEMATIC DIAGRAM OF TURRET TYPE TUNER USED ON VHF CHASSIS 120204-8, 120205-8
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EMERSON Television Chassis 120179B, 120203B, 120204B, 120205B, (Continued)

ALIGNMENT V. HF. sTaroano
SIGNAL GEM.
ALIGMMENT (SUPPLIES COUPLE IN A MANNER TWAT wiLL

PROVIDE JUST ENOUGH MARKER
TO BE DISCERNABLE WITHOUT
AFFECTING THE OSSERVED RESPONSE

)
a. Equipment Required ~ A sweep generator, (10 MC. M ]
sweep with center frequency of 44 MC. plus all

necessary R.F. sweep frequencies as listed in R.F.

Table), accurate marker generator, oscilloscope 120N
and V.T.V.M. are roquirged for alignment. The GROUND To  Cuasais
marker generator must supply frequencies of 4.5
MC., 40 to 48 MC. and 50 to 216 MC. OLrE,
SWEEP GENERATOR R TERMALS
b. Alignment Points ~ The location of all I.F. trans- WITH 50 OHM
formaers, Tuned Circuits, and trimmers shown in OUTPUT
Figure 9 . 120
WW—@

\norcz SWEEP GENERATOR
WITH 300 OHM
OUTPUT CONNECT
DIRECTLY TO ANT.
TERMINALS.

TV R.F. & MIXER ALIGNMENT (V.H.F.)

Connect 3 volt bias battery to both | .F. and R.F.
AGC. circvits, positive terminal to chassis, nega-
tive terminal to junction of R-19, C-19, C-18.
Add a jumper wire from this junction to junction
of R-10, R-16, C-8 so that the bias battery is also

Figure 5. GENERATOR CONNECTIONS FOR TELEVISION
applied to | .F. AGC.

R.F. CHANNEL ALIGNMENT.

SWEEP & MARKER MARKER GEN
GENERATOR ‘| OSCILLOSCOPE MISCELLANEOUS TRIMMER TYPE OF ADJUSTMENT
FREQ CONNECTIONS INSTRUCTIONS OR SLUG AND OUTPUT INDICATION
CONNECTIONS RANGE FREQ.
Connect as 209.75 MC. Vert. input of Set Channel Selector to #12 Cc-2 Adjust Trimmers C-2, C-5and C-6
shown in Fig. 5 Channel{ Sound Carrier | scope through R.F. Amp.| to obtain response shown in Fig. 6
and adjust 2 10K resistor to NOTE Input IMPORTANT: When odiustin
LR G AsTocE) (S, W T 6 Keep output of R.F. Marker VAR trimmers C-2, C=5 andlc—é igt will
for width so 207 MC. | Pix Carrier tuner Fig. 9 G p outp c ‘. -
R enerator at a level that be noted that the band pass char
that conl'nplete CFenter Lm side to provides a readable marker | ¢ FC.PSI te | cteristic can be broadened by
Gl (o req- chassis but does not distort the 2ho Tatel cacrificing amplitude. It is unde-
be Trimmer
’r':mee:‘oY curve that is being observed sirable to overly brooden the
amerved @ 6 on the scope. Cc% curve as that would result in o
s inFig. Mixer loss of sensitivity.
Grid
Trimmer
The r-f band pass choracteristic of the other
13 *215.75 MC. Set Channel Selector to #13 \':iltel;):tio:is‘::?gir:\;kﬁ::o:gtdﬁ::vo‘;etrci:::-\‘:_-erg
213 MC. | **211.25 MC.. (See Note Above) ®
C-2, C-5and C-6. Adjust the r-f sweep gen-
AR *203.75 MC. Set Channel Selector to #11 | erator and marker generator for operation on
201 MC. | **199.25 MC. (See Note Above) the other television channels, observing posi-
£10 *197.75 MC. Set Channel Selector to #10 | tion of both the sound carrier and picture car=
195 MC. | **193.25 MC. (See Note Above) GOLLT G 000
[44 *191.75 MC. Set Channel Selector to #9 R
189 MC. | **187.25 MC. (See Note Above) b e o
ig *185.75 MC. Set Channel Selactor to #8 = s TR oT e
183 MC. | **181-:25 MC. (See Note Above) S oree e
Same 7 *179.75 MC. Same Set Channel Selector to 17 g
as 177 MC. | **175.25 MC. Abc::ve (See Note Above) ]
Above 16 * 87.75 MC. Set Channel Selector to #6 N 1 ssmonas wust
85 MC. | ** 83.25 MC. (See Note Above) = Seapepgases
5 * B1.75 MC. Set Channel Selector to #5 E
79 MC. | ** 77.25 MC. (See Note Above)
4 * 71.75 MC. Set Channel Selector to 14 Figure & -- TUNER RESPONSE CURVE
69 MC. | ** 67.25 MC. (See Note Above) SHOWING BAND-PASS LIMITS.
. ' The response for all channels should meet with
'3 . 63.75 MC. S0 el Sieier 29 L the requirements of Fig. 6. To do so it may be
63 MC. 61.25 MC. (See Note Above) ? . A
; necessary to compromise by slightly changing
2 * 59.75 MC. Set Channel Selector to #2 the initial channe! #12 adjustments of C-2,
57 MC. | ** 55.25 MC. (See Note Above) C-5 and C-6 while switched to channel which
does not conform.

*Sound Carrier Marker
**Picture Carrier Marker
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EMERSON Television Chassis 120179B, 120203B, 120204B, 120205B
Alignment Information, Continued

[.F. ALIGNMENT

1) Tune receiver to unused Channel 10 or 12.

2) Connect 3 volt bias battery with negative terminal to I.F. AGC. (Junction R-10, C-8, R-16)

positive terminal to chassis.

3) Connect D.C. V.T.V.M. to video test point, low side to chassis.
4) Connect terminated marker generator to floating shield of converted tube V-23 6J6. (Shield raised
slightly so that it does not make contact with chassis). Use unmodulated marker. See Fig. 8.

MARKER
GENERATOR | ADJUST PRO CEDURE
45.75 MC. T-4
Unmodulated
U43.<2>dM|C rod T-3 Peak for maximum response. Adjust output of signal generator so that
k- FCHs maximum response does not produce more than -2V. D.C. on V.T.V.M.
42.0 MC. T-2
Unmodulated -
45.0 MC. L-3
Unmodulated T-1
41.25 MC. L-2 Adjust trap for minimum response. Increase output from signal generator so that a
Unmodulated true minimum position can be found.

5) Connect vertical input of an oscilloscope instead af V.T.V.M. to video test point with vertical scope
near, maximum. (Horizontal scope sweep set at 400 cycles).

gain set at, or

MARKER
GENERATOR | ADJUST PROCEDURE
47 .25 MC. L1 With signal generator set at maximum output, adjust L-1 for minimum vertical re-
400 Cycles sponse on scope .
Amp. Mod.

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

adjusted if necessary .

SIGNAL GENERATOR INPUT
FREQUENCY R UMELy | ADJUST PROCEDURE
CONNECTION
SWEEP MARKER

Connect terminated | Center 45.75 MC.| Scope T-4 If 45.75 MC. doesn't lie from 60 to
sweep and marker frequency connected 70% down adjust T-4 (see fig. 7 ) for
as shown in Fig. 8 44 MC. to Video tolerances. *

10 MC. Test Point low

Sweep side to chassis

Providing overail curve is within tolerances as shown below, no further adjustments are needed. If band width or
tilt is not as specified, repeat entire alignment procedure. If still out then a slight retouching is permissible.
TRAPS L-1 and L-2 MUST BE ADJUSTED AS INDICATED ABOVE. DO NOT RE-ADJUST WHILE OBSERV-

ING OVERALL |.F. RESPONSE CURVE.

*KEEP OUTPUT OF SIGNAL GENERATOR AS LOW AS POSSIBLE WHEN OBSERVING THE OVERALL I.F. SHAPE SINCE
TUBE OVERLOAD MIGHT RESULT AND THE RESPONSE WILL APPEAR INCORRECTLY FLAT AND WIDE.

PERMISIBLE TILT
20% EITHER waY

60% TO 70%

45.7% MC.

41.25MC. 47.2% MC. ASDOJG":JEDNT

Figure 7.

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

OVERALL I.F. RESPONSE CURVE
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FLOATING SHIELO
T0 10 A
MARKER SWEEP

EMERSON Television

Chassis 120179B, 120203B,
120204B, 120205B

FLOATING
SHIELD

Alignment Information
(Continued)

TO
GENERATOR

CONMNECT IN
PLACE OF V.T.V.M.
WHEN NEEDED.

(099 SIDE "B”  HEX HEAD FIBRE ALIGNMERT TOOL  SIDE "A”
'C SIT CHASSIS IN THIS POSITION INSEAT A SIDES Y\ =

BLOCK OF WOOD BETWEEN THE HIGH VOLTAGE CAGE 000

AND THE WORK BENCH

SLOTTEO TOP _OR BOTTOM ADJUSTMENT
SLUG

Figure 8. CONNECTIONS FOR I.F. ALIGNMENT

All instrument leads should be dressed as shown and
kept as short as possible to prevent interaction between
input and output leads. Failure to do this may result in
an unstable response indication.

NOTE: It is important that the output cable of the sweep
and marker generator be properly terminated in their char-
acteristic impedance which is usually from 50 to 75 ohms.
If this termination has not been built into the end of the

BOTTOM
N . ADJUSTMENT DJUSTMENT OF 3
cable by the instrument manufacturer * then a resistor of USE FiBsE SDIUSTHENT AT Th  Pimamy wiTh
L. LIGNMEN F SIDE "A" OF SIDE 8" OF
the proper value (characteristic impedance) should be TOOL | OF ALSMMENT . IGNMENT TOOL  ALIGNMENT ToOL

connected across the output of each generator cable as
shown above. FIGURE 8A

*1f in doubt check your instruction book which is issued
by the test equipment manufacturer.

NOTE: c-4 0SC. TRIMMER CAN BE ADJUSTED TO
COMPENSATE FOR VARIATIONS IN INTER-
ELECTRODE CAPACITIES OF 6J6 OSC. TUBE.

,:5»"#'
T I "
AC‘CZEEQ:SLE' : OB :I FRONT OF CHASSIS
|
THRU HOLE | | c-3 Ll ACRESSELE | T L-3 45.0MC. TOP OR BOTTOM ¥
IN TUNER | | FINE IN TUNER 1} FINE
CHASSIS— | | TUNING CHASSIS> | | TUNING
i — ' L-1 ADJACENT SOUND TRAP
¢ /pomf 1 4T7.25MC. TOP OR BOTTOM
.& & [ =30 L-2 SOUND CARRIER TRAP
@ e @ 41.25MC. TOP OR BOTTOM
VHF —f—
TUNER &IEST VIDEO
c-sp ALIGNMENT TEST POINT PIOES
POINTS FOR POINT e B POINT
CHASSIS
120204-B Teg
Fy 120205-8 T-a B '—) 4.5 MC.
c-2 ez TOP AND
— UHF BOTTOM
TUNER | ¥HF SRR
-1 T-) Iy
45.0MC. 45.0MC.
T-2
42,0 MC. =
-5 BOTTOM % 4.L5 uzc.
Fags -6 TRAS
TOP OR %
4.5MC.
FILTER 13 768 W0 o6
43,2 MC. - ™
C-1 I.F. TRAP ADJUST- Ve B8OTTOM % 4.55uc. sorro
MENT TUNED IN FIELD TO TUNER TOP OR
REDUCE INTERFERENCE_ON ALIGNMENT BOTTOM®
CHANNEL 2 DUE TO NEARBY A ENME T-4
TRANSMITTERS BROADCASTING CHASSIS 48.78MC.
N THE LE RANGE. IF NO e ase BOTTOM %
INTERFERENCE |S_PRESENT llogosTal
TURN SCREW ALL THE WAY IN.
% SEE NOTE UNDER STEP 4 PAGE 9.

Figure 9. LOCATION OF ALIGNMENT POINTS (TOP VIEW)
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EMERSON Television Chassis 120179B, 120203B, 120204B, 120205B, (Continued)

Additional Alignment Information
R.F. OSCILLATOR ALIGNMENT (V.H.F.)
. Connect maker and sweep generator as shown in Figure 5, low side to chassis.
. Connect scope to junction L-8, R-22, low side to chassis or video test point.

. Connect 3 volt bias battery as described under R.F. alignment Page 8.

oW N~

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

5. During oscillator alignment, it is necessary to set the fine tuning contro! so that the tooth on the fine tuning cam points
downward. On the 470712 tuner the flat of the fine tuning shaft should point downward with respect to the bottom of the

chassis.
MARKER
SIGNAL | grr or MISCELLANEOUS TRINMER TYPE OF ADJUSTMENT
GENERATOR FREQUENCY INSTRUCTIONS SLUG AND OUTPUT INDICATION
FREQUENCY
Be sure that fine tuning control has NOTE: Before making the following adjustment,
been properly positioned (tooth on the advance the vertical gain control on the scope in
cam pointing down) order to magnify the sound trap portion of the re-
NOTE sponse curve.
q . Then, use a non-metallic screwdriver to adjust
Channel During this step and thru-out all suc- h | #12 oscill i ibl
12 ceeding steps it is necessary to: ] channe oscillator slug (occ.esn e thru hale
C Adjust on front of r-f tuner unit) and shift response curve
enter : .
N 1. Keep output of sweep generator at a Slug so that sound carrier marker is located at the
Vo0 (4| (AT level that does not allow the readi A-12 ition indicated bel
420525 MC 207 MC. evel that doe allow the reading position indicated below.
. on a VTVM to exceed minus 1 volt . .
10 MC. . Now reduce gain control setting of scope to re-
when connected across video detector .
Sweep e : store pattern to normal amplitude and observe
load at minimum sweep width. A . . .
position of picture carrier marker. This marker
2. Keep output of standard signal gen- should appear on the high frequency side of the
erator at a level that provides a characteristic curve. The ampli'uJ; of the pic-
readable marker but does not distort ture carrier should be between 60 and 70% down
the curve that is being observed on from peak response.
the scope.
*215.75 MC .| Channel 13 Set Channel Selector to 113 Adjust the r-f sweep generator ond marker generator for op-
**211.25 MC.| 213 MC. (See note above) eration on other television channels; set marker generator to
*203.75 MC.| Channel 711 Set Channel Selector to #11 ) ;c':rrlerhfrequlenzé‘. Afrer.nﬂhng 'Chor;‘ne|hSel|ecto; to co;—
“*199.25 MC 201 MC. (See note above) responding channe/, just osciliator siug thru hole on front o
' : r—f tuner unit. (A-2 to A-13)
* # /
":Z;;g :AAg Crggr;:'c U o<t (Cshcnnel Sell)ecro)r i Vie This permits resporse curve to be shifted so that sound carrier
: : : €e note above marker will appear at the position indicated below.
*191.75 MC .| Chanrel 9 Set Channel Selector to #9
**187.25 MC.| 189 MC. (See note above)
*185.75 MC.| Channel 8 Set Channel Selector to /8 N S
**181.25 MC.] 183 MC. (See note above) 60 TO
*179.75 MC .| Channel #7 Set Channel Selector to #7 70%
175.25 MC .| 177 MC. (See note above) !‘ PIX I.F.
* 87.75 MC.| Channel 16 Set Channel Selector to 16 45.75 MC.
83.25 MC. 85 MC. (See note above) SOUND | F.
* 81.75 MC.| Channel 15 Set Channel Selector to #5
v 77.25 MC. 79 MC. (See note above)
* 71.75 MC..| Channel 4 Set Channel Selector to #4 ShoED LS,
v 67.25 MC. 69 MC. (See note above)
* 65.75 MC.| Channel #3 Set Channel Selector to #3 TYPICAL OVERALL RESPONSE CURVE
=2 Clod(US CTUC (503 @elo el NOTE: Make sure that cam on fine tuning control shaft re-
* 59.75 MC.| Channel #2 Set Channel Selector to #2 rains properly positioned during this step (tooth on the cam
** 55.25 MC. 57 MC. (See note above) pointing downward).
NOTE: If an unsatisfactory overall response is obtained for a particular channel, observe R-F amp. and Mixer
response curve for that channel (as described in R-F Amp. and Mixer Alignment Table). If characteristic curve
does not conform reasonably well within the typical curve shown in Figure 6 , then do the following things:
1. Check method of connecting scope, voltmeter and generator leads to eliminate possible distortion of
observed response, or:
2. Attempt to obtain a better compromise for R.F. response on all channels by realigning R-F Amp. and
Mixer circuits, or:
3. Try replacing Antenna, R-F and Oscillator coils for the particular channel.

*Sound Carrier Marker
**Picture Carrier Marker

R,F. OSCILLATOR ALIGNMENT PROCEDURE
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EMERSON Television Chassis 120179B, 120203B, 120204B, 120205B,
Alignment Information, Continued

SOUND ALIGNMENT

(A) USING 4.5 mc UNMODULATED SIGNAL GENERATOR (B) USING TRANSMITTED TV AIR SIGNAL

1} Short pin #1 of V-3 Chassis with short jumper wire. 1) Connect antenna and tune to a good on the air TV

a tati .
2) Keep output of signal generator low so as tc pro- station

vide a sharp meter indication with adjustment of 2) Adjust fine tuning control for best picture.
transformers.
3) Adjust antenna coupling for moderate signa! so as to

provide a sharp meter indication with adjustment of

transformers.
4) Meter reading may pulsate due to changes in signal
strength; do not confuse with a peak adjustment.
SIGNAL GENERATOR INPUT MEASURING
STEP INSTRUMENT ADJUST PROCEDURE
CONNECTION FREQUENCY
Marker Gen. through Conntec D.C. V.T.V.M. T-5 Peok for maximum voltage.
.01 MF to Pin 7 of 4.5 mC (negative scale) Top Adjust output of signal
V-4 low side to (Unmodulated) through 10K Resistor or generator to produce about a
chassis. to Junction of C-30, Bottom one volt D.C. rise on meter
1 - or ~ - or - R-35, R-36 — low side (1 volt above noise* voltage)
Connect anterna and to chassis. T-6 If T.V. signal is used
tune in a good trans- | A good on the air Top and adjust ant. coupling to
mitted TV, signal TV. channel Bottom receiver to produce obout the
{any channel) same voltoge rise.
Connect V.T.V.M, T-7 A) Detune Discriminator
through 10K Top and secondary T-7 for maxi-
Resistor to Bottom mum negative meter
Junction of R-44, {Dis- reading.
C-34 ~ low side crimi- B) Adjust primary T-7 for
2 Same as Same as to chassis. nator on maximum negative meter
above. above. top) reading.

C) Readjust Discriminator
secondary {towards original
setting) for zero D.C. read-
ing on V.T.V.M,

D) Check Audio, if distorted
repeat steps A — C,

* The noise voltage is measured under no signal conditions (antenna terminals shorted directly at tuner by means
of o short jumper wire; or disconnect 4.5 tAC, generator if procedure (A) above is followed.)

4.5 MC VIDEO TRAP ALIGNMENT (L-12)

1. Connect crystal controlled 4.5 mc. signal generator through a .01 mf. condenser ta the grid of the video ampli-
fier tube (Pin 1 of V-5, 6CB6) low side to chassis.

2. Set contrast control for maximum contrast (fully clockwise).

3. Connecta V.T.V.M. (D.C. scale) through an R.F. probe ta the cathode of the picture tube (Pin 11, yellaw lead}
low side to chassis.

4. Adjust the 4.5 mc. trap L-12 for minimum reading on the V.T.V.M.

If a crystal controlled generator is not available the video trop can be adjusted in the field by setting the fine tun-
ing control for maximum 4.5 mc. in picture and adjusting the 4.5 mc. trap (L-12) until this 4.5 mc. beat note is re-
duced. Be sure that video ringing is not introduced from this adjustment since this indicates the trap was aligned at
too low a frequency.

ALIGNMENT (UHF TUNER)

The alignment of the tuner is factory set and will actually not require any additional adjustments other than to
compensate for differences in 6J6 ascillator wubes. Because of this fact, the only adjustment to be made in the field
is trimmer C~7 which is located next to the 6J6 oscillator tube. (See Figure 9)

This trimmer is normally set at the factory to track the highest U.H.F. channel (83). This must be done witha
U.H.F. sweep and marker generator. In the field however, this equipment is not readily available and C-7 should
therefore be used to track the highest U. H.F. channel received in the area. It is usually best to try a few 6J6 tubes
until one is found which more nearly resembles the original, thus requiring only a slight adjustment of C-7.
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EMERSON Television Chassis 120179B, 120203B, 120204B, 120205B, (Continued)

CONDITIONS FOR TAKING VOL TAGE AND RESISTANCE READINGS

The voltage and resistance measurements listed were taken on chassis 120205-B, coded with a triangle. A

Due to component varigtions, 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. Slight variations may be noticed on chassis 120179-B, 120203-8 & 120204-B due
to difference in coding for same triangle change,

The deflection yoke and high voltage circuits were connected to take the following readings and waveshapes.
1. Antenna disconnected and antenna terminals shorted on tuner and connected to chassis (use short leads).
2. Line voltage 117 volts (Disconnect power for resistance readings).

3. 3 volt bias battery connected to A.G.C. circuit, positive terminal to chassis, negative terminal to junction of R-10, C-8, R-16 BIAS BATTERY
USED FOR VOLTAGE READINGS ONLY.

. All controls in position for normal picture. (Varied when it directly effects reading).
. All measurements taken with a vacuum tube voltmeter and ochmmeter.

. All readings listed in tables were taken between points shown and chassis.

NN oA

. Resistance readings are given in ohms unless otherwise noted.

8. N.C. denotes no connection.

WAVE SHAPE ANALYSIS CHART
The waveshapes shown were taken on chassis 120205-B coded triangle. A
Slight peak to peak voltoge differences may be noticed on chossis of later triongle codes.

When toking waveshapes on chassis 120179-B, 120203-B and 120204-B bear in mind that a slight peak to peak variations are pos-
sible due to differences in chassis coding for the same change. See Production changes on Page 24 for further information.

The peak to peak voltage given moy olso vary slightly depending an signal strength ond component variations.

To accurately observe the wave shopes, the relatively high input capacity of an oscilloscope must be reduced so as not to change the operating
characteristics of the television set.

1. Connect antenna and tune receiver to channel where best reception has been obtained in the past.
2. Low end of the probe is connected to CHASSIS and the contrast control is set at MAXIMUM CONTRAST.
3. The 30 and 7875 C.P.S. oscilloscope sweep settings are used so asta permit the serviceman to observe two cycles of the wave shape.
NOTE: A wave shope seen in your oscilloscope may be upside down from same wave shape shown here. This will depend on the number of
stages of amplification in the oscilloscope used.

RESISTANCE READINGS

TUBE PIN
O PN 1 PIN 2 PN 3 PIN 4 PIN S PIN 6 PIN 7 PN 8 PIN ¢
Y- ) MEG._ — 47 02 K ]
v 1 MEG. ¥y] 0 QETY 13K
v 0 T80 (7} 13K 13K
7 7} T MEG. ¢ 150K 0 (83
CONTRAST CONTRAST
v.s 1 uEG. b 0 ° o2x 13k R
Z .05 uEG, [) ) 13K LETS 26
- [] .02 K (X4
V¢ 0 i3 .02 TO0K [ 100K
10_MEG. [ .02 1.5 MEG. 1.5 MEG. 33K
V. CONTROL
V1o NE o 16.5K 165 o CONTA( [ a0
Vil 703 47K ) 02 r7) 5.5% 7.3 WEG. [ (R
vei2 22 244K 100K [] [] 1K 330K 4,7% K
HORIZ. HOLD G
vas 24 MEG. a1k 1.x CONTROL 440k 12¢ 2 °
100K-140K
PLATE CAP OF
v NE. [) 100 22 e 100 2 a2 606
AT PINS 2 AND 7 INFINITE PLATE *30K
V.16 32K NC. 32K NC. 14K NC. Y o Gl
FRINGE
voe 163 2.2 MEG COMPENSATOR o [) 2.2 MEG. 470K FILAMENT
OFF 18K
VERY. SIZE
VERT. HOLD
V.1 100K 163K 22k CONTROL SFabla 2.2 0 °
82010 1.8K e
.32 MEG.
VERT. LIN.
CONTROL
V19 NE. ° K 143K 2.5 MEG. NC. 02 FOn TR
5.4K ~
V.20 NC. 14K NC. s 1 MWe. L s NC, ‘4K e
21 NG QrT NCo 15 8.5 15 NE YT
PN U PiN 2 PIN 10 PINIL PiN 12 * Varying R: = Weit untit mater settles {obout 30 seconds).
v - BRIGHTNESS
CONTROL
U 0 8200 220K vo 240K <
to 220K
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INFORMATION

These receivers are 12-channel models, into some of which the
General Electric model UHF-70, UHF-80 or UHF-90 tuner has
been installed.

These models are UL listed and incorporate 18 tubes and 4
rectifiers (two power rectifiers and one high-voltage rectifier and
a crystal diode). Receivers equipped with a UHF tuner unit
contain two additional tubes and one additional crystal diode.

(Service material on pages 57 to 62.)

HORIZONTAL STABILIZER COIL—The coil, L251, should be adjusted
so that the horizontal sync will remain locked over the entire
range of the horizontal hold control, R264. Also, the “pull-in”’
range of sync should be evenly distributed on each end of the
horizontal hold control range. This may be checked by switching
off and on a station and observing the “pull-in’’ ability at dif-
ferent settings of the control.

In order to adjust the coil properly follow the given procedure:

1. Remove tube V106. Tune in a very weak television signal.

2. Short circuit terminals of stabilizer coil, L251.

3. Adjust horizontal hold control, R264, to bring received
picture closely into sync.

4. Remove short circuit from across terminals of L251.

5. Tune the stabilizer coil to bring picture back into a closely
synced condition. The stabilizer coil will tune to two positions
which will bring the picture into sync. The correct position is the
one with the core almost all the way into the coil.

6. Replace tube V106; check lock-in ability of horizontal sync
on available channels.

It is absolutely essential that the stabilizer coil and the hori-
zontal hold control be correctly adjusted, and once adjusted, be
left alone.

It should be noted that in some receivers the stabilizer coil has
been relocated and is available at the top rear of the chassis.

To Remove Safety Glass

MODELS 17715, 21T10-T11-T12

1. Remove the two buttons holding the corner brackets, see
Fig. 10.

2. Unscrew the two screws securing the corner brackets to the
cabinet and remove brackets.

3. Tilt top of safety glass away from cabinet and lift glass out
of the bottom slots. To replace safety glass, use above order in
reverse.

SCREW
RQD
SRA%KET

PICTURE TUBE
ROD

CORNER
BRACKET

PICTURE TUBE
STRAP

PICTURE
TueE TUBE MTG.
CUSHION

Fig. 10. Detail of Picture Tube Mount (Models 17T15, 2IT10-TI1-T12)

l_

GENERAL &3 ELECTRIC

(*'F'" SERIES CHASSIS)

Models 17C127,17T15-17, 21C114-C115-C116-C117-C119
21C120-C121, 21TI0-T11-T12-T14-T15-T19

UHF-17T15, UHF-17T17, UHF-17C127, UHF-21C115, UHF-21C116,
UHF-21C117, UHF-21C119, UHF-21C120, UHF-21C121, UHF-21T10,

UHF-21T11, UHF-21T12, UHF-21T19.

wame wi
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ROD NUT
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WOBBLE PLATE ADJ. ARM
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R207  Ral
HORIZONTAL ~ R264
PRIMARY POWER e R T
W U
FUSE COVER  © HOR vOLD N
28
FASTENING BOLTS* >
. —>
FOR MODELS 21Ti0, T8 TI2 ONLY
Chassis and Picture Tube A bly (External Magnetic Focus)
MOUNTING NUT MOUNTING NUT
1S5 AP e Y NP (e

[TUBE MTG CUSHION

DEFLECTION
YOKE

TUBE MOUNT ASSEMBLY

PCTURE
CENTERING UNIT,
VERTICAL
NTERING

[COOSEN WG HUT
a0 AOTATE

[ENTIRE ureT

HORIZONTA
BN

TUBE MTG CUSHON

YOKE CLAMP RING
WING NUT

LOOSEN AND TURN YOKE
TO CENTER PICTURE

HYV ANODE
CONNECTOR

PICTURE TUBE
SOCKET

SOCKET
FOR BESY FOCUS CONNECT
TO E(THER CHASSIS, B4,
OR 8+ 800ST

Chassis and Picture Tube Auombly‘(ﬂcdromm’c Picture Tube)
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GENERAL ELECTRIC "F" Series, Continued

VIDEQO I-F ALIGNMENT

The following alignment data is divided into two separate pro-
cedures. Because of the large trap attenuation, the conventional
method of sweep observation of these traps sometimes becomes
difficult. Hence all traps should be pretuned by the application
of an amplitude-modulated signal and then adjusted for minimum
signal output.

The second portion of this procedure involves the shaping of
the i-f response curve in the conventional manner by the ap-
plication of a sweep generator signal. During this procedure ob-
serve the usual precautions regarding warm-up time, equipment
cable lead dress and generator output cable termination.

QUTPUT TO VERT.

OFjCOPE

ST-2A
SCOPE

70 Marker | FULTER
< MOR. SWEEP VOLTAGE
TO SCOPE

UNSHIELDED PAIR
RESPONSE
FROM RECEIVER
ATTENUATOR

Fig. 20, [-F Sweep Equipment Connection Diagrom

G5
FINE TUNING
CONTROL

CONVPLATE

TRAP ALIGNMENT
GENERAL:

As noted above, an AM signal is required for trap alignment.
In many cases, the technician will have a suitable AM signal
generator available. It should cover the range of 40.0 to 48
megacycles at fundamental frequency, with available internal
400-cycle modulation. When this type of signal is used, the traps
should be adjusted for minimum 400-cycle signal as observed on
the oscilloscope.

Users of General Electric sweep alignment equipment may ob-
tain the required amplitude-modulated carrier frequencies by a
simple manipulation of the equipment controls

Those technicians who do not have either of the above equip-
ment available are advised to omit the trap alignment procedure.
With the exception of the video amplifier 4.5 mc trap L156, the
traps will not become seriously misaligned due to tube changes.
The above-mentioned 4.5 mc trap may be sweep-aligned, if
desired, in which case a 4.5 mc sweep signal should be used in
step 2, of the alignment chart. The trap may then be tuned to

minimum response at 4.5 mc, which should be crystal marker
calibrated.

NOTES:

1. Allow receiver and alignment equipment to warm up for
15 minutes before proceeding.

2. Set channel selector switch to Channel 11 position. Turn
the fine-tuning control fully clockwise.

3. Turn the volume control and the area control fully counter-
clockwise. Turn the picture contrast control fully clockwise.

4. \Obscrve alignment wave forms at test point V (picture
tube).

5. Remove V106 and V113 during alignment.

INGS

$00 MMF
TEST POINT

X

TO VERTICAL

(LIS INPUT OF SCOPE

TO
RECEIVER

Fig. 33. Detector Network
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TRAP
(BOTTOM)

TEST \VOZ

1-302 ) SEC
1o
@
1ST VIDEO 7
{BOTTOM)

® ®
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Fig. 28. Top View of R-F Tuner, RIX-057 020 (aoréom
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CHANNEL | H
OGN 1252 HORZ L VERT VERT
CONTROL t SiZE LIN
X fi RZ64. R207(IST R} R214
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Fig. 32. Tube ond Trimmer Location
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC "F" Series

RECEIVER ALIGNMENT (Cont'd)

TRAP ALIGNMENT CHART

AM—GENERATOR AM—GENERATOR ADJUST FOR
STEE INPUT POINT FREQUENCY MINIMUM OUTPUT LHYYLE
1 Test Point I 47.25 mc L151
May require maximum oscillo-
(R-F Tuner Unit) scope vertical gain.
Sce Fig. 28 41.25 mc L153
2 Test Point IV 4.5 mc L156 Connect detector network be-
(Diode Load) tween oscilloscope input and
and receiver test point V as
shown in Fig. 33.

I-F SYSTEM SWEEP ALIGNMENT
GENERAL:

After the traps have been set at their proper frequencies the
i-f curve may be shaped.

The following procedure requires the use of a simple sweep
signal coupling jig as depicted in Fig. 24. This device is made
from a tube shield cut in two halves, between which are soldered
two 120-ohm resistors. The shield is placed over the 6J6 oscillator
converter tube during the i-f alignment and hence provides loose
capacitive coupling to the 6J6 i-f plate circuit. The resistors per-
form the dual function of supporting the upper half-shield and
terminating the sweep output cable. The generator cable shield
should be connected to the lower half shield, and the ‘‘signal”
lead connected to the upper half-shield.

NOTES:

1. Turn picture contrast control to minimum.

2. Observe sweep waveform at test point III through a 10,000-
ohm resistor. Oscilloscope should be calibrated so that 3j-volt
signal will provide 2-inch vertical deflection.

3. Apply a negative 5-volt battery bias voltage to test point
VIII. Connect positive lead of battery to chassis.

4. Note that the following procedure uses 45.0 mc as the 1009,
reference point. Maintain the sweep generator output level so
that the baseline to 45 mc marker amplitude equals two inches.

PRE-PEAKING:

Should difficulty be experienced in obtaining the proper video
i-f response, the tuning of the individual coils may be checked.

If the coils are each peaked at the below-specified frequencies,
an over-all i-f response curve which closely approximates the
proper curve will be achieved. After this is done, the sweep
method may be used to thus permit proper final curve shaping.
This peaking may be done by using an AM signal as prescribed
for setting the traps or the sweep method may be used by adjust-
ing the coils for maximum amplitude at the desired marker points.

PEAKING FREQUENCIES

L103 —44.15 mc
L152—44.15 mc
T153—44.15 mc
T151—45.25 mc
T152—42.9 mc

VIDEO I-F ALIGNMENT CHART

CONNECT SWEEP

GENERATOR ADJUST

DESIRED RESPONSE REMARKS

Into alignment shield jig | Peak T153, L103

and r-f tuner chassis, see | L152 at 44.15 mc

Fig. 24 T152 set 42.5 mc @ 55%
T151 set 45.75 mc @ 409,

T153, L103 and L152 should be
readjusted slightly, if necessary,
to shape peak region of curve as
shown. Peak of curve may fall
anywhere between the limits of
1109, and 140%, of 45 mc 1009,
reference point.

X68J624

AUDILO I-F ALIGNMENT
NOTES:
1. Tune in a television signal. This will provide a 4.5 mc signal
source for audio i-f alignment. Keep the volume control turned
down unless the speaker is connected.

2. Step 3 below requires a meter connection to the electrical
midpoint of the ratio detector load circuit. To do this, connect
two 100,000-chm resistors in series between V118A (6T8) pin 2
and chassis. These two resistors should be chosen, as accurately
as possible, for equal resistance.

AUDIO I-F ALIGNMENT CHART

CONNECT VIVM OR METER
SIEY 20,000 OHMS/VOLTMETER LAy INDICATION REMARKS
1 To Test Point VI and chassis | T301 (top and bot- | Adjust for maximum | Voltage to be read is negative
tom core*) deflection. with respect to chassis.
2 V118A, pin 2 and chassis ‘T302 primary (bot-
tom core)
3 Between Test Point VII and | T302 secondary (top | Adjust for zero volts | Repeat steps 1, 2 and 3 to assure
center of two 100,000-ohm re- | core). d-c output proper final adjustment.
sistors, see note 2.

*Some receivers

use only one core.
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GENERAL ELECTRIC "F'" Series Circuit Diagram
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. 10
iy = !
nzie o oss cmmce 16Ky | c|655
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o e o TEST ofo o -—---—— "
e e . rronT TLecolarse
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L.
8 6.3vac List 4;-'35;40 R
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se00 T s 4| W A
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B wron = | teer ot
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TOPINY 201 I @
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€203,
70 LT3 | i AGC
R218
i __“%?}_ 4
47K bt 1 _________ _l MF
B Vi20  vi2| RiTa
To R8I = 5u46 5u4G 02 25\ ya02 LBS il
RECT. RECT. (FOR UMF ONLY) iy
N N - . 1401 ¥ 470K RO
Vertical Size Circvit (Mid & Late Production) R402 P +160V
W3 6.3V 3900
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INTERLOCK By '—LCQOIBI »+
4 aw Lo I
8+ 260V » B+260V
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! +250V POINT
TOPING CQ?ZA 42‘(,? E .S‘O? R
A 3 ~| 4oM 33
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OFRV ol 1 4 ¥ VIO vill v vIO7  Vii2 vis vi7 0047 L
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L [
Wiring Diogram for T153 : O G R0 T A LR (1 (R 5 7
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o VIO§ vug vio8 VIO9  VIIE VI3
cI165 TAREER 12877 6Teé  6AG7  PIX  6CB6  68u6
{OR 6CL6) 90v
VIDEO HEAD END FIL.  UHF FIL, NOTE ATP275 MAV BE REMOVED TO E)(YEND
DET. ANGE OF SYNC CONTROL
o S S5 CERRTAICER A, s
(L ]
TEST_POINT vi20  vi21 CTHERWISE NOTED
NI 5U4G syac K+ 10 o
AGC RECT RECT MEG-I 00
I-F Ta0! IST P. mon ES PRODUCTION.
2NDP)|NDICATES WD PROGUCT10N:
. (3RO P.) INDICATES 3RC PROOUCTION.
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3 -2 YOKE PLUG PRODUCTIONS. vIIE
__AGe (j_ INTERLOCK CIRGLED NUMBERS AT YOKE REFER eChe
R-F TUNE! = TO PIN CONNECTIONS ON YOKE PLUG AUDIO I-F AMR
2 8
C153 CONTROL TO isal % SCOPE SYNCED AT 1/2 VERT. FREQUENCY.
.O5MF = ‘ % SCOPE SYNCED AT l/2 HORIZ. FREQUENCY. 210V
WAVE SHAPES TAKEN WITH NORMAL CONTROL
E SETTINGS B NORMAL SIGNAL APPLIED. 165V
VOLTAGE MEASUREMENTS ARE N RESPECT 10 ! -—
VIOTA CHASSIS WiTh A 20,000 N/VOLT Ry
SYNC WITH CONTROLS SET FOR NonuAL '8
CLIPPER OPERATION, NO SIGNAL APPLIED.
8.3 MACLTDTUBE RIS A MEASURED WITH VTVM ZVT f
ENGIRCLED LETTERS REFER TO TERMINAL R301% 5000 ¢ 301
BOARDS OF TEST POINT DIAGRAM- o €308
€253 - 6.3VAG TO TUBE LS.
470 = L

Late Production AGC Circuit

N7v-60

Late Prod. Power Transformer Wiring
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mn
S

GENERAL ELECTRIC "F" Series
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GENERAL ELECTRIC "F" Series TROUBLE SHOOTING (Cont’d)

SYMPTOM

CHECK FOR

DEFECTS OF THE SYNC SECTION

Weak or no horizontal sync; vertical 1. Sync amplitude at input to discriminator tube, V107B
sync, picture and sound satisfactory 2. D-:fective multivibrator components, C260, R263, R264 and R266
3. Leaky or shorted capacitor, C260
4. Wave form feedback components, R257, R267, €255, C262
5. Defective L251
6. Open C259 or R260
Weak or no composite sync, otherwise 1. Defective coupling capacitor, C252 or C253
picture and sound normal 2. Incorrect value of plate resistor, R255 or R256
3. Insufficient amplitude of composite signal applied to sync amplifier from video de-
tector; check video detector circuit
No vertical sync, horizontal sync satis- 1. Sync pulse at input of vert. oscillator, check integrator circuit

factory

2. Vertical oscillator frequency, if far off from 60 cps, check vertical oscillator com-
ponents such as C207, R204, R209 and R218
3. Leakage in feedback capacitor, C206

Picture displaced to left, right edge
wavy

1. Open or low value of capacitor, C253

“Gear Tooth” effect 1. Open or low value capacity of C258
2. Open or high resistance of R261
Noise “tearing’’ picture (noise inverter 1. Low value, R169
failure) 2. Open C167.
3. Open or high value, R167
Weak composite sync (attributable to 1. Low value of R167
excessive noise inverter clipping) 2. Leaky or shorted C167

DEFECTS OF THE HORIZONTAL DEFLECTION CIRCUITS

Too great sweep width, reception nor- 1. Open width control coil (shunt section)
mal otherwise 2. Open winding between width coil shunt section taps on horizonta! output trans-
former, T251

Inadequate picture width 1. Correct waveshape and amplitude of input ‘‘drive”’ voltage at grid of V113
2. Leaky capacitor C265
3. Shorted width control L252 shunt section or defective deflection coil, D251
4. Defective output transformer T251 shorted turns or arc-over
5. Low emission of tube, V113, V115
6. Low B+ voltage to tubes V112, V113

Single vertical line in center, sound nor- 1. Open horizontal deflection coils, D251

mal 2. Open yoke plug connection
3. Open width coil (series section)

Poor horizontal linearity 1. Shorted linearity control

2. Defective yoke, D251
3. Defective capacitors C265, C266

DEFECTS OF THE VERTICAL DEFLECTION CIRCUIT

Poor vertical linearity, inadequate
height

Low emission of sweep output tube, V111
Improper grid input ‘‘drive’’ voltage at V111
Defective sweep output transformer, T201
Low B+ voltage to sweep output tube V111
Low value of cathode capacitor, C401D

YR WN =

Inadequate picture height

Rise in resistance value of vert. oscillator plate resistor, R206 or R215

Incorrect value of plate voltage on output tube, V111

Low value capacitor in cathode of vert. output tube, C401D (This often results in
poor linearity)

Weak vertical deflection tube, V110 or V111

&

No vertical deflection

Open vertical deflection coils, D201
Defective sweep output transformer, T201
Shorted capacitor C205

Poor contacts in yoke plug

W=

Poor vertical linearity, height satisfac-
tory

Low value capacitor, C205
Vertical output tube, V111

-
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0SC-CONV
GENERAL @D ELECTRIC | &,
Rr anp st LIs3
VIOl 4125 AU25MC
The ”G”, IIJII’ and IIKH Line Sets GBa7A MG TRAD - TRAP -
are similar to "F'" Series and to R ‘ ;{,‘,‘?2 392l;|§c|
each other. For circuit diagram T~ ! ' -
of "G" Line see pages 64-65, for j 'S’“°‘°[,5'§-‘;_T,)'5'
"J'" pages 66-67, and "K' page 68. @
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These locations in ""G' Line sets are very similar.
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ZSTITT
353
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s

ez

CLEARANCE § PCTURE TUBE

TUBE HARNESS
ASSEMBLY

DETAIL OF PICTURE TURE MOUNT
(PLASTIC MODELS)

PICTURE TUBE REMOVAL AND INSTALLATION

The shunt focus
picture
over the neck
wing nut 1s loosened to allow removal
flection yoke.

Detalls regarding pilcture tube rods, tube holder,
focus unit mounting hardware and ion trap do not
apply where internsal magnetic focus tubes are used.
control and deflection yoke with
centering assembly are simply withdrawn
of the I,M,F. tube-- the yoke clamp
of the de- T

GENERAL ELECTRIC "G" Line, Models 17T20, 21C103, 21C104, 21T22 to 21T25

| C300
33

Removal Of Picture Tube

ASSEMBLIES IN WOOD CABINET:

1., Use same procedure of

cribed above for tube

steps 1 through 6 des-
assemblies In plastic

2.
ture mask. Move tube and mask slightly toward
bottom of cabinet to free mask from cabinet
top rail. Remove and place tube, face downward
on bench.

Loosen spade bolt nut and 1lift tube from har-
ness strap assembly,

To reilnstall & plcture tube the applicable
(plastic or wood cabinet) tube removal instruction
procedures may be applied 1n reverse,.

3.

cablnets, Then continue disassembly as follows.
Remove Phillips screws at lower corners of plec-
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WHITE H.E.AGC ’ B 0 L
Loes T |
:I:soo Icwa
N
\QAE Y TEST POINT gxl\‘/% Yy
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ASSEMBLIES IN PLASTIC CABINET: TS
1. Remove the chassis, 150
2. lay cablnet, face downward, on padded non- ':37'6
scratching surface. 130V
3. Remove lon trap. Lome SISV
4, Remove the two focus unit mounting nuts and |
Slide focus unit off tube neck. =E__ % SCOPE SYNCED AT 1/2 VERT. FREQUENCY.
Loosen o el rin win ut and slide de- % SCOPE SYNCED AT 1/2 HORIZ. FREQUENCY.
5. Y P g gn WAVE SHAPES TAKEN WITH NORMAL CONTROL
flection yoke off tube neck. SETTINGS 8 NORMAL SIGNAL APPLIED. reol  +I30V
6. Loosen the four picture tube rod nuts. Re- VOLTAGE MEASUREMENTS ARE IN RESPEGT T[T Y oee: PO RFTUNE
move rods, and plcture tube holder with focus WTH CONTROLS S 100K NORMAL, "E TER EARLY PRou'E Leoo 3
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A MEASURED WITH VTVM. 2w T 40MF
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upper inside corners of the cabinet. Rags L-05 +260V
8. Carefully remove tube and harness assembly viie | I|W250c: . %OMOFD"
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bench. ! h T L
G400
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GENERAL ELECTRIC "J" Line,

Models 21C350, 21C351,

21T30, and 21T31

3* %
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t CHASSIS A1600D
= I I ] cra{‘i'e I'§ crassis BlsooD

*CHASSIS TYPE NUMBER MODELS CHASSIS MAY BE USED IN
A1600D 17T310W, 17T310M, 17T310B
B1600D 21T320W, 21T320M, 21T320B
21K330M, 21K330B

The A1600D chassis differs from the B1600D circuit primarily in the deflection circuits. A 6CU6 is used
for the horizontal output tube, a different vertical output transformer and deflection yoke are employed .and a few
components change in value. For full details consult horizontal and vertical output stages on the schematics,
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Part of circuit of A1600D
Showing differences from B1600D circuit as printed on next two pages.

REMOVAL OF CHASSIS FROM CABINET

The chassis and chassis board are removable as one unit.
1. Remove the control knobs, the cabinet back, the antenna terminal strip, and the wires from the speaker.

2. Remove the two wood screws on the inside rear corners that hold the chassis board to the wood supports on the
bottom of each side.

3. Remove the hex head screws and lockwashers that connect the cabinet to the base board along each side from
underneath. Also remove the wood screw (two wood screws on 21" models) from the center front.

4. Lift the cabinet up and off the chassis board. (Continued on the next three pages.)
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Hallicrafters, Inc. Chassis B1600D
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Inc.

Chassis A1600D and B1600D (continued)
LAYOUT OF CHASSIS
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Chassis Series 123, used in Models 78, 78A, 79.
Chassis Series 124, used in Models 81, 82, 83, 84, 85.
Chassis Series 124-2, used in Models 86, 88.

Circuit diagram is printed on the next two

pages, over.

the page following the circuit diagram.

N

DEFLECTION YOKE
WING SCREW

| — RUBBER CUSHION

—— CENTERING DISC
{NOT USED
ON ALL SETS)

—SGPORT BRACRE T

Alignment information is on

TUBE COMPLEMENT AND VOLTAGE CHART

SERIES 123-17"
SERIES 124-21"
SERIES 124-2-21"

DEFLECTION YOKE ADJUSTMENT

1. Loosen the wing thumb screw located at the top of the
deﬂection_ yoke frame.

2. Check to see that the deflection yoke mounting bracket
rubber cushions press firmly against the flare of the
tube. K

3. Press the yoke firmly a\\gainst the flare of the tube.

4. Rotate the yoke until the lines of the raster are hori-
zontal and squared with the picture mask, and tighten
the wing screw,

iy
PICTURE TuBE

Tube o
Symbol Type | Pin No. 1 | Pin No. 2 | Pin No. 3 | Pin No. 4 |Pin No. 5 {Pin No. 6 |Pin No. 7 } Pin No. 8 NOTES FOR VOLTAGE CHART
vl 6BQ7 165 -1 0 6.3AC 0 265 160 165
T e = 55 VAT o S Ttor=5]=eIor=3 ° — ne receiver to unused chan no signal applied
V3 6CB6 1 55 0 6.3AC 100 100 0 —_ . All“!ront panel controls at maximum clockwise
v4 6CB6 -1 55 0 6.3AC 101 101 (] - S .
— . Screwdriver servic djust ts — adjusted
v5 6AUS 0 0 [} 6.3AC 102 102 1 noral et pervice adjustmen CCHREE] (o
vé 6ALS 0 —.75 6.3AC 0 0 0 —.35 - =
v 128H7 152 0 ° 6.3AC 6.3AC 57 —35 ° . Maintain line voltage at 117 volts A.C.
v8 6AU6 0 0 0 6.3AC 105 105 9 = . All voltage measured with V.T.V.M. unless other-
vo 618 —35 —17 —35 | 63AC 0 0 0 —35 iselspscified.
Y10 6K6 NC 0 210 219 [+] N.C. 6.3AC 14 . Values shown are D.C. voltages measured from
Vi1 8SN7 0 28 24 28 72 28 6.3AC ) socket to ground unless otherwise specified.
vi2 68C4 144 0 0 6.3AC 144 —34 0 - . N.C. designates no connection,
v13 “6V6 - NC 6.3AC 275 275 —24 — 0 5 g
. A dash designates the iste -
via_| esN7 | -3s 175 12 | 65 188 0 0 5.3AC nections. nom existence of socket con
V15§ 6AVS -25 6.3AC 0 - ,E:asn‘frtc - [} 145 . “Local distance’” switch in “local” position.
vié 6W4 NC NC 470 - 225 - 290 5239:{ Use high voltage insulated probe only.
.3ACT Top value is D.C. voltage to ground. Bottom value
v17 183 13.5Kv* | 13.5Kv* 13.5Kv* - 13.5Kv* - 13.5Kv* | 13.5Kv* eol:lngct A.C. meter across socket connections 7
Aan .
310°*
vis 5U4 NG SI0AC ne 305AC 290 305AC 290 310 ** Top value is D.C. voltage to ground. Bottom value
meter across socket connections 2
vis CRT 0 5 Pin 10 Pin 11 Pin 12 and 8.
365 3 6.3AC
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124, 124-2
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

10.

11.

12.

13.

14.

Majestic Series 123, 124, 124-2

Alignment Instructions
TV I-F ALIGNMENT

. Tune receiver to quiet portion of TV High Band.

Set contrast control fully counterclockwise.

. Apply 3 v. negative bias between the A.G.C. bus (at

C22A) and ground. (Use 2—1% v. cells.)

. Connect TV I-F Signal Generator through a 15600 MMF

condenser to Test Point (A) of tuner unit; low side to
ground. (See schematic diagram.)

. 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.)

. Feed 23.2 MC [23.3]* (.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.

. Feed 21.8 MC [21.8]* (*.06 MC) from Signal Generator,

and adjust T3 as above.

. Feed 24.0 MC [23.9]* (*.05 MC) from Signal Generator,

and adjust T2 as above.

. Feed 24.7 MC [24.5]* (=.05 MC) from Signal Generator,

and adjust T1 as above.

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

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

Feed I-F Sweep, and observe response on ’scope. (See
Fig. 5.) Use marker frequencies 20.25, 21.75 and 24.76 MC.

If response does not approximate that shown in Fig. 5,
repeat steps 4 to 9, making sure that frequencies are pre-
cise, and that the Signal Generator ouput voltage is kept
low. Continue with steps 10 to 13. A slight touch-up of
individual slugs may be required to approximate the rec-
ommended curve of Fig. b.

*NOTE: If 3v fixed bias is unavailable and zero fixed bias is
used, set signal generator at [ ] bracketed frequencies values.
IMPORTANT: Keep the sweep generator and marker gen-
erator outputs at minimum to avoid curve distortion. Marker
pips should be kept barely visible.

{
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300 1
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FIG. 3. IF ALIGNMENT BLOCK DIAGRAM

7
{ TOP VIEW

FRONT VIEW

TV SOUND ALIGNMENT

Connect a 4.5 MC Signal Generator (.01 MC) through a
1500 MMF condenser to the grid, Pin 7 of V7, 12BHT; low
side to ground. See schematic diagram.

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).

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

. Feed 4.5 MC (£.01 MC) from signal generator, and adjust
L22, sound take-off coil, for maximum deflection on
V.T.V.M.

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

. Connect positive lead of V.T.V.M. to junction of C98, and
R106 TEST POINT (C), leaving negative lead of V.T.V.M.
connected as in step 3. See schematic diagram.

. Adjust top slug of T10 for zero output on V.T.V.M. be-
tween two opposite polarity peaks.

TV iF
RESPONSE

MARKERS MAY BE
ON PEAKS BUT
NO LOWER THAN
J0% BELOW
MAX,

TV RF
RESPONSE

FIG. 5. RECOMMENDED RESPONSE CURVES,
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

PRODUCTION CHANGES
There are two different ratio detector transformers (T-7) used in these receivers, Part
Numbers 942269 and 9A2295. The T-7 circuit shown in this schematic diagram covers
the 9A2269 ratio detector. Receivers using the 9A2295 ratio detector can be identified
by the following changes:

C-18 becomes 47X570 330 mmf molded mica condenser

R-15 becomes B84333 33K ohms 0.5 W carbon resistor

R-18

R-'I9} become B83103 10K ohm 0.5 W carbon resistors

In addition, the 9A2295 ratio detector has terminals with numerical identification

(1, 2, 3 etc.) whereas the 9A2269 ratio detector has terminals with alphabetical identi-
fication (A, B, C etc.)

Circuit diagram printed below and on page 78. This division is made to simplify

printing and is not an actual physical separation.
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION
MONTGOMERY WARD & CO.

Models WG-3075D & E, WG-3077D & E and WG-3079D

(Continued) & E are identical to models 25WG-3075C, 25WG-3077C
Models 35WG-3071E & F, and 35WG-3073E & F are and 25WG-3079C except for the following changes:
identical to models 35WG-3071D & 3073D except for the 1. Beginning with the issve “D” receivers, V-18 6W4-

following changes.

1. The 21” glass rectangular picture tube (21FP4A)
has been replaced with a 21" metal rectangular

GT damper tube was replaced with a 6AX4-GT
damper tube.

picture tube (21MP4). 2. Slight changes in cabinet construction and design
Q N . . 1y . 177 -1
2. Change in values of a few resistors were made in were also made on the issue “D” and issve “E’
addition to the picture tube change. models. This change affects pix crystals, masks, etc.
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MOST-OFTEN-NEEDED 19558 TELEVISION SERVICING INFORMATION
CHASSIS

TS-525

TS-528

TS-603
SERIES

Motorola

RECEIVER MODEL BREAKDOWN CHART

TV TV
Model Description Chassis Model Description Chassis
21C3 Table, red-brn mahogany: masonite; TS-528 21K23B [Console, limed oak: masonite; with TS-528
with detachable console-height legs turntable mounted on wooden legs
Y21C3 Table, réd-brn mahogany: masonite; TS-528Y Y21K23E |Console, limed oak: masonite; with TS-528Y
with detachable console-height legs turntable mounted on wooden legs
21C3B | Table, limed oak: masonite; with de- TS-528 21K24 Console, white birch: wood; with TS-528
tachable console-height legs lift door
Y21C3B | Table, limed oak: mascnite; with de- TS-528Y Y21K24 Console, white birch: wood; with TS-528Y
tachable console-height legs lift door
21K20 | Console, red-brn mahogany: masonite [WTS-525 21T18 |Table, red-brn mahogany: masonite RTS-525
Y21K20 |Console, red-brn mahogany: masonite [WTS-525Y Y21T18 [Table, red-brn mahogany: masonite RTS-525Y
21K20B | Console, limed oak: masonite WTS-525 21T 18B | Table, limed oak: masonite RTS-525
Y21K20B | Console, limed oak: masonite WTS-525Y Y21T18B | Table, limed oak: masonite RTS-525Y
21K21 |Console, red-brn mahogany: masonite [TS-528 21T19 |Table, red-brn mahogany: masonite TS-528
Y21K21 |Console, red-brn mahogany: masonite [TS-528Y Y21T19 [Table, red-brn mahogany: masonite TS-528Y
21K21B | Console, limed oak: masonite TS-528 21T19B | Table, limed ocak: masonite TS-528
Y21K21B | Console, limed oak: masonite TS-528Y Y21T19B | Table, limed oak: masonite TS-528Y
21K22 | Console, white birch: wood; with TS-528 24K4 Console, red-brn mahogany: masonite [TS-603
wrought iron stand Y24K4 Console, red-brn mahogany: masonite TS-603Y
Y21K22 Console, white birch: wood; with TS-528Y 24K4B |Console, limed oak: masonite TS-603
wrought iron stand Y24K4B Console, limed oak: masonite TS-603Y
21K23 |Console, red-brn mahogany: masonite; [TS-528 24K5 Console, red-brn mahogany: masonite {TS-603
with turntable mounted on wooden legs Y24K5 Console, red-brn mahogany: masonite | TS-603Y
Y21K23 Console, red-brn mahogany: masonite; TS-528Y 24K5B [Console, limed oak: masonite TS-603
with turntable mounted on wooden legs Y24K5B |Console, limed oak: masonite T5-603Y
CHASSIS BREAKDOWN CHART
Picture VHF UHF UHF Con- Picture VHF UHF UHF Con-
Chassis Tube Tuner Tuner [version Kit Chassis Tube Tuner Tuner [version Kit
RTS-525 21YP4A TT-70Y WTK-35 TS-528Y 21ALP4A | TT-70Y | WTT-37
RTS-525Y 21YP4A TT-70Y | WTT-37 TS-603 24DP4A TT-70 WTK-35
WTS-525 21YP4A TT-70 WTK-35 TS-603Y 24DP4A TT-70Y | WTT-37
WTS-525Y | 21YP4A TT-70Y | WIT-37
TS-528 21ALP4A | TT-70 WTK-35 NOTE: For UHF Tuner Service Information refer to
separate UHF tuner service manual.
CHASSIS DESCRIPTION
RTS-525 18 circuit tubes, a 21YP4A rectangular 21' alu- The heater voltage, for all tubes except the high

minized picture tube (70° deflection angle} plus a
germanium diode detector and selenium recti-
fiers. A single chassis contains the picture,
sound, and scanning circuits plus the filament,
and "B" supply.

A switch type VHF tuner incorporating a cascode
type amplifier is used. Chassis with a "Y" suf-
fix have, in addition, a built-in continuous tuning
UHF tuner.

The IF strip consists of three stagger-tuned,
transformer coupled,stages while the sound sys-
tem uses a ratio detector and limiter driven by
one stage of IF amplification.

The video circuit uses direct coupling and pro-
vides full DC restoration. A keyed, delayed AGC
circuit is used.

WTS-525

TS-528

TS-603

voltage rectifier, is supplied by a filament trans-
former. The selenium rectifiers, operating as
full-wave doublers, supply the low voltage "B"
supplies.

Same as RTS-525 except picture tube is mounted
with a 5 degree tilt.

Same as RTS-525except for 21ALP4A, a 21" alu-
minized rectangular (90° deflection angle) picture
tube. The vertical and horizontal output and
damping diode tubes are also different types. An
external horizontal centering control has been
added to rear panel.

Same as TS-528 except for 24DP4A, a 24" alumi-
nized rectangular (90° deflection angle) picture
tube.

(Continued on the next five pages)
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Alignment Information for Motorola TS-525, TS-528, and TS-603 Series
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IF AND MIXER ALIGNMENT

1. Removehorizontal output tube (V-16) to eliminate RF in-
terference. Connect a 2500 ohm 10 watt resistor from chas-
sis ground to B++ (250V bus) to normalize voltages.

2. Remove antenna and make following connections:
Figure 8).

(See

a. Connect a 6 volt battery between pin 1 (IF AGC bus)
of service test receptacle and ground. Positive side of bat-
tery goes to ground.

b. Disable tuner oscillator by grounding pin 9 of V-2
(6U8) and turn channel selector to channel 13.

c. Connect sweep generator to IF test receptacle and
oscilloscope to detector load resistor (pin 3 of service test
receptacle).

3. Center sweep frequency at 44 Mc with a sweep width of
10 Mc and adjust generator output below point of receiver

limiting (approximately 3 volts peak-to-peak at deiector
load).

4. Adjust At Marker Freq. For
T-5 top 41.25 Mc Minimum, See Figure 8
T-6 top 47.25 Mc Minimum, See Figure 8
T-5 bot 42. 25 Mc Marker at proper point,
See Figure 8
T-6 bot 45. 75 Mc Marker at proper point,
See Figure 8
T-7 bot top of curve Flat top, See Figure 8

As some adjustments interact,

tain proper curve.
5. Move generator to mixer
across R-10 (4. 7K ohms).

repeat as necessary to ob-~

test receptacle and short

See Figure 9 for R-10 location.

L-19 & 42.25 -
L-25 45.75 Mc

Proper curve, See Figure 8.
If desired overall response
cannot be, obtained, check
dressing of bypass capaci~
tors, especially the screen
bypasaing of the lst & 2nd
IF tubes. These lead
lengths are critical and
should be kept short and
dressed to obtain proper
response.
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MOTOROLA TS-525, TS-528, TS-603, Alignment and Service Data, Continued

CHECKS

Bandwidth may be determined by noting the frequencies
at which the markers fall at the 50% points. Mixer and IF
bandwidth over 3.7 Mc may cause sound bars or burble in
the picture; if less than 3 Mc, a loss of resolution or fine
detail in the picture may be noticed.

6. Decrease generator signal until there is a marked de-
crease in the oscilloscope waveform. Unwanted regenera-
tionwill be indicated by sharp peaks on the overall response
curve. If regeneration is present, check IF cathode re-
sistors, screen bypass capacitors, and lead dress. Im-
proper alignment may also cause regeneration.

AUDIO ALIGNMENT

This alignment may be made by injecting an accurate
4.5 Mc signal in at the video amplifier grid. However, the
station alignment method which follows is much more ac-
curate and should be used whenever possible.

1. With'receiver in operating condition, tune in station.

2. Connect VIVM from positive terminal of electrolytic
capacitor C-50B to ground.

3. Maintain 5 volts, or less, at VTVM by adjustment of
fine tuning and contrast control (or by removal of antenna,
if necessary) while peaking T-8 primary (top) and L-38 &
L.-39 for maximum output. (See Figure 8.)

4, Tune for normal picture and carefully note voltage de-
veloped at the positive terminal of C-50B.

5. Move meter to junction of R-54 & R-56 (duminy pin on
V-9 socket, marked "X" in Figure 8).

6. Adjust T-8 secondary (bottom) to give a reading on the
VTVM of exactly one-half of reading in step 4.

4.5 MC TRAP ADJUSTMENT

Tune receiver to a local station and adjust 4.5 Mc trap
L.-34 for minimum beat interference in the picture by lo-
cating the two points of adjustment at which the beat is just
noticeable. Rotate the core toward the center of these two
points. Use the minimum amount of inductance {(core out of
coil) that will result in no apparent beat interference.

HORIZONTAL HOLD ADJUSTMENT

The HORIZONTAL HOLD control should have g3 sync
range of approximately 20°. If the control is too critical,
adjust as follows:

1. Shunt the HORIZONTAL OSCILLATOR coil I.-40 to
ground with a .25 mf 400V capacitor. This may be done
with the chassis in the cabinet by placing the capacitor
across the two-pin HORIZONTAL OSCILLATOR TEST RE-
CEPTACLE. Increase brightness.

2. With the HORIZONTAL SIZE control, reduce the picture
size so that the right edge of the raster can be seen as
viewed from the front of the set. Adjust the HORJZONTAL
HOLD control for about 1/16" of sync pulse. (The sync
pulse appears as a darker gray bar at the right edge of the
blanking pulse. The blanking pulse is the gray bar at the
right edge of the raster.

3. Remove the .25 mf capacitor from across the HORI-
ZONTAL OSCILLATOR coil.

4. Adjust the HORIZONTAL OSCILLATOR coil until the
same amount of sync pulse can be seen as was noted in
step 2.

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.

ION TRAP ADJUSTMENT

1. Turn on the receiver and set brightness control at mid-
range.

2. Rotate the ion trap from left to right, and position back
and forth until the brightest raster is obtained.

3. Adjust for proper screen coverage regarding size, cen-
tering, tilt and shadow.

4. Readjust ion trap for maximum brightness with contrast
control set for maximum usable contrast and brightness
control set for proper black background in picture.

NOTE: The ion trap should be ot the proper magnetic
strength, so that the ion trapmagnet does not touch the base
of the picture tube, or be positioned forward of the slash in
the gun structure at proper setting. If either of these con-
ditions exist, full brightness may not be obtained, and the
life of the picture tube may be shortened if the ion trap is
not replaced with one of correct strength.

PRODUCTION CHANGES

The first production chassis number carries the suffix
"A-00" (i.e., TS-525A-00). With the first minor electrical
revision, the suffix becomes "A-01" and with each subse-
quent minor change "A-02", "A-03", etc. The first major
re\{ision changes the suffix to "B-00" and, as before, each
following minor change is labeled "B-01", etc.

Mechanical differences between chassis are indicated by
addition of a prefix to the basic chassis(i.e., RTS-525A-00).
These pr efixes maybe assigned in random sequence but will
be confined to the end of the alphabet to avoid confusion with
the A, B, C, etc., electrical change suffixes.

A "Y' suffix added to basic chassis (i.e., TS-525YA-00,
etc.) indicates that the chassis contains a factory-installed
UHF tuner.

Chassis
Coding Changes

(TS-525 Series Only)
A-01 To improve the IF response C-38 (470 mmf) changed
to .001 mf; C-40 (560 mmf) moved to a direct chas-
sis ground.

A-02 To aid the magnetic centering device in horizontal
centering and reduce neck shadows, a non-adjustable
horizontal centering circuit is added as follows:

1. C-106 (.1 mf) replaced with linearity coil L.-44
to provide a DC path through the horizontal deflec-
tion yoke.

2. Connectionbetween lugs 4 and 5 of the horizon-
tal output transformer (T-13) removed and an 18
ohmresistor inserted between lugs 4 and 5to force
current through yoke.

3. Leads of L.-41 (RF choke) and R-83 (150K re-
sistor) connect to lug 4 of the output transformer;
the lead of 1.-44 connects to lug 5.

A-03 R-66 (4.7M grid to ground resistor of lst sync sep-
arator) changed to 1.5M and ground end re -~onnected
to cathode {pin 3) of V-13 to improve sync range at
high contrast levels.
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TROUBLE-FINDING CHART for Motorola TS-525, TS-528, and TS-603.

SYMPTOM

CONTROLS

CHECK OR ADJUST

TUBES

MISCELLANEOUS CHECKS

SET DEAD (tubes
not lighting)

(tubes are lit)

NORMAL RASTER
NO PICTURE
NO SOUND

WEAK PICTURE
(insufficient con-
trast)

LOW BRIGHTNESS
OR NO RASTER

POOR VERTICAL,

LINEARITY AND/OR

SIZE.HORIZ. WHITE

LINE. (no vert.
sweep)

VERTICAL INSTA-
BILITY, PICTURE
ROLLS

BUZZ IN SOUND

EXCESSIVE CON-
TRAST,NEGATIVE
PICTURE

WIDE HORIZ. BAR
OR GRADUATION IN
SHADING VERTI-
CALLY (Set may have
poor vert. symc)

Off -On volume

Channel selector (on
station?)

Contrast, Fine tuning.
Channel selector on
correct channel ?

Brightness.

Vertical size. Vert lin.

Reduce brightness &
return to normal when
trouble is cleared.

Vertical hold

Fine tuning
contrast

Contrast

Is set plugged in? 1Is
back cover on? 1s AC
line voltage available at
outlet? (Check with lamp)

Power fuse, R-64. 1s
speaker plugged in? Re-
place any tubes that do
not light,

Antenna connections. Is

station on air ?

Antenna connections

Ion trap magnet

Excessive signal

v-1,2,3,4,5,
11 & 12

v-1,2,3,4,5,
6 & 12

v-15, 16, 17, 18,
19 & 11

vV-7,8,9,10 &
11

V-1,2,3,4,5,
&6

Filament fuse F-1

B+ voltage. Video detector,
CR-1. AGC voltage. RF,
IF or mixer stages.

AGC voltage. Contrast
control. RF, IF, mixer
& AGC stages

High voltage at picture tube
anode. Drive voltage, pin
5 V-16. Bootstrap voltage.
B+, B++ and CRT voltages.
Solder connections, base of
CRT. Voltages & wave-
forms in V-15 & V-16 cir-
cuits. Horizontal output
transformer & deflection
yoke,

Bootstrap voltage. Volt-
ages in V-14 circuit.
Electrolytics, C-99 &
C-74C. Vertical output
transformer & deflection
yoke,

AGC voltage. Voltages in
V-13 & V-14A circuit.
Interference. Syuc clip-
ping at video amplifier,
Refer to tests under WEAK
PICTURE. Abnormal
power supply ripple, In-
sufficient bootstrap filter-
ing. Video detector.

Ratio det. alignment. Sync
clipping in video section.
Improper AGC action.
Power supply {ilter & sweep
circuit bypass capacitors.
Heater-cathode ahorts in
sound tubes,

AGC voltage and AGC cir-
cuit. Video det. Video
det. load resistor. Leak-
age between prim. & sec.
in video IF coils. Proper
pulse from horiz. output
to AGC tube. Pulse coupl-
ing capacitor to AGC tube
Cc-lo07

Heater -cathode short in
any video circuit. Exces.
sive power supply ripple

{may have hum in audio).
Selenium rectifiers.
Heater -cathode.short in
V-10A (loud hum in andio).
Picture tube.
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CHASSIS
TS-418
& 518
SERIES

Motorola

RECEIVER MODEL BREAKDOWN CHART

TV CHASSIS - Chassis WTS-518 contains 16 circuit tubes Model Des'cription TV Chassis
plus a 21YP4 21" glass, rectangular, spher-
ical face, eAlectrostatically focused.pict\fre ! 17T20 Table, mahogany-metal TS-418
tut_ae. The pxctur_e, sound, Aand scafu_ung'cu-- Y17T20 Table, mahogany-metal TS-418Y
cuits, together with a selenium rectzf.zer nalf- 17T20B Table, beige-metal VTS-418
ave doublerA"B" supply, are contal_ned ona Y17T20B | Table, beige-metal VTS-418Y
single chassis. A sene:s heafer circuit 1.5 17T20E Table, ebony-metal VTS-418
used. The 300 ohm input xmpedax.lce is Y17T20E Table, ebony-metal VTS-418Y
matched to the 75 ohn_q TT-69 tu?er lmpgd- 17T20M Table, maroon-metal VTS-418
ance by use of abal_un lzfxe. FielAd 1.nstallat10n Y17T20M | Table, maroon-metal VTS-418Y
of UHF convertor in this chassis is not rec- 21T16 Table, mahogany-metal WTS-518
emmended. Y21T16 | Table, mahogany-metal WTS-518Y
. L . 2IT16B Table, beige-metal WTS-518
The suf.fzx _"Y” indicates that the TV chassis Y21T16B | Table, beige-metal WTS-518Y
has a built-in VT T-50MA UHF tuner and uses 21T16E Table, ebony-metal WTS-518
a WIT-24AY VHF tuner. YZITI6E | Table, ebony-metal WTS-518Y
21T17 Table, mahogany-masonite VTS-518
TS-418 - Same as WTS-518 except uses a 17HP4B alumi- Y21T17 Table, mahogany-masonite VTS-518Y
nized picture tube. The picture tube mounting 21T17B Table, limed oak-masonite VTS-518
parts are changed to accommodate smaller tube. Y21T17B | Table, limed oak-masonite VTS-518Y
21K19 Console, mahogany-masonite WTS-518
VTS-418 - Same as TS-418 except uses a 17HP4 non-alumi- Y21K19 Console, mahogany-masonite | WTS-518Y
nized picture tuhe. 21K19B Console, limed oak-masonite WTS-518
Y21K19B | Console, limed oak-masonite WTS-518Y
VTS-518 - Same as WTS-518 except for 21YP4A aluminized 21T15 Table, maroon WTS-518
picture tube. Y21TI15 Table, maroon WTS-518Y

b. Disable tuner oscillator by grounding pin 9 of V-2
(6U8).

c. Connect sweep generator to [F test receptacle, and
oscilloscope to video detector load.

3. Center sweep generator frequency at 24.6 Mc with a
sweep width of 10 Mc and adjust generator output below
ALIGNMENT point of receiver limiting (approximately 3 volts peak-to-

peak at video detector load).
NOTES: IMPORTANT

NEVER GROUND THE RECEIVER CHASSIS DUR - 4. Adjust | At Marker Freq
ING TESTING OPERATIONS OR INSTALLATION L-1 21 M K
UNLESS AN ISOLATION TRANSFORMER IS USED. =i o) R (e Elns (91 1T ecepeRt
curve -Figure 4)
At all times, keep the marker generator output low t 26.6 Me B30 6 IS il (S_ee 7 5=
enough to prevent the marker from distorting the % sponse curve - Figure 4)
FOTERE0 GUAT0: T- at top of curve | flat response _(See IF re-
sponse curvé -Figure 4)
Some coils resonate at two settings of the core, the s Belo) L= 220 ] 18 REIy (_See IP; re-
correct setting is at the outer end of the winding. SO0 GURYE TG C)
T-6 at top of curve flat response {(See IF re-
For complete receiver alignment, use the following . . OEPEE0 RSO <)
procedure in sequence. Line voltage must be 117 ?S some adJustmentstteract, repeat as n.eces:ary B9 clo=
volts AC; if not, adjust with variac. ain proper curve. {Move generator to mixer test recep-
tacle and short across R-11(4700 ohms).
. IF AND MIXER ALIGNMENT T-3A 26.4 & 22.9 Mc | See _mixer response curve
& B -Figure 4. As adjustments
1. Remove horizontal output tube (V-15) to eliminate RF | interact, adjust simul-
interference. Complete filament circuit with a 25BQ6 tube j taneously.

or other type with similar filament characteristics and base

SCEEGAEE, willa £ S Cliygea] Gl R Reeioss. NOTE: 1f desired response cannot be obtained, recheck

2. Remove antenna and make following connections: (See tuning of 21.9 Mc trap (L.-12). Accuracy of this adjustment
Figure 4). is important
a. Connect a 3 volt battery to pin 1 (AGC bus) of serv- (Allgl’lment continued on the page

ice test receptacle.

after the double-page circuit.)
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MOTOROLA TS-418 and TS-518B-00 Series

VOLTAGE MEASUREMENTS

L MADE WiTH A VTVM FROM PONT BOGATED TO CHASSIS.

€ LINE VOLTASE - 17 VOLTS
3 ANTEWNA  DISCONNECTED.
4. CMANMEL SELECTOR

ST 1N LOCAL POSITION.

NOTES

SWITCH CHANNEL 'WeaCH VELOPS
LESS THAM | VOLT NOMSE AT Pﬂ NO.3 OF TEST WCEPY
3 CONTAAST GONTROL MAXMIUM CLOCKWISE POSITION.
6 ALL OTHER CONTROLS ™ NOAMAL OPERATING POSITION.
7 # VANES wiTh SETTIMNGS OF COMTROLS.

CA TlON 00 NOT ATTEMPT VOLTAGE nums

SCOPE l(ADNGS on THeE

O THE 1B3GT
PLATE WiTH  OROWARY

£0UIP MENT

VIT-24AY

EH

LINE
L.

orr.om

SareTy
mTEALOCK

ANT
PLUG

swivc

108 voL CONT |

[CONNECTIONS FOR CONNEGTIONS F

FOR
T7-69

RECEPY

~ -

.

e —

vi
6CB6

WAVE FORMS

OOSERVED ON DUMONT MODEL 241 OSCILLOSCOPE.

CONTRAST CONTROL SE' ’0. SGNAL OF 45V P TO P AT

PLATE OF VIDEC Aww

ALL OTMER CONTROLS N nonm. CPERATING  POSITION.

25006GT WV GEN TUBE REMOVED TO [iMeNATE Ny PULSE

.V[”!I!&( FROM SCOPE WHEN OESERVING ALL: WAVEFORMS,
ECEPT THOSE FROM PHMASE DEY THROUGH NOMZ CIRCUIT

aaeray
MESISTORS WOKCATED W Owms,

CAPACITONS MAV(D W MCROMICROFARADS
WHEN BIDICATED W

11000 OwMs

h 7,000, WeiCH ARE THME MOLOED
Sotn Tre “ano PREFERREG WNERE WOICATED

COLS WOKATED W WICHOMENRWES
@ mon TunmG cones

RF TUNER WTT-24CY OR TT-69

v2A
t72 6Us
0sc

BOTTOM VEW OF CHASSIS
e

=

NOTE!. CHANNEL SELECTOR SWITCH S
SHOWN M CHANNEL NO 5 POSITION

?)

unr
i Thans

vI6
2auagT

CHANNEL SELECTOR
SwiTGH

1.5

IS
2300867

v T - T e — —
220 »0
250V
RED —+f [ MEO -YEL
uf 470x
w q- -
263 le—230v ’"] M
ORG vI2
12SNTGT

IST 8 2ND CLIPPERS

- 47000

200/ MF
It NS
c95a c63
\
:
680x
R53 R34
A2 5601
REOS RSS
vi2 viy ve vz v6 vis VIO i
asnreT 2T “us - revy T T arer L
RED-YEL
sjur
A
+|cese

s
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SERVICING INFORMATION

sX's VioA Vit
u 1/2- 6SN7GT 25L6GT
Fw DRWER LMTER 2000 ST AUDIO AMP AUDIO QUTPUT
sy
7 1t CoNT FLLENE = SPKR RECEPT SPRR PLUG
c8? PELL {TOP VIEW) (PIN VIEW)
22 2 N cooo
11{ 3oV F271% 6800 oo 4PV
caa v ne3 Yoo
s c - 5000 3 v ]l
Lz0 £0 e O 1 ocse cel[”
a6 g csal+
) D o oog 33K
680G R49
150 Rea
R40 ’j 3
4700 a 1000 o |:2<7> Ll
£000 cnI /Icoa L C5T cse C%I
4 - [ a3«
R4S
220 RED.YELZ _ /SOV
R3S
40|
cs3
2 -
0 b
[ CE . T4 A TS
MY CONNECTIONS
e T 7205 e TRaP 7T}
T3, 76,8 17 3 , 36 <=
INNEC T va vS L12]
EONRECHORS 6CB6 CHASSIS 6CB6 R sl ! WIZZ
2ND iF AMP 1
|
[
0 I
1 it e
| it
| c3s
: 1MEGS
i R30
I
|
100k
c23 10
2200
{ R17
CONTRAST
7 8
l 1. 22K
1000 4 1.5 MEG S MES ¢ O © azs
e RIOO 5 sLocaL A $
28
SERVICE ' = |SUBURBAN s009] WT T
Iagsﬁ%z"&&) ‘o o? 23w #|FRINGE e8] cao R3e
”ZI 3l oo s2 +
2 1 AREA SELECTOR
SWITCH
(SHOWN IN SUBURBAN POSITION] ne0-vEL 7 sov,
nEOy 230V,
TI10 100K
DEFLECTION YOKE _ RIGHT- cez| moe3
: NESS 3 5 MEG Tar
134 oy 2 s T
-
220K
RS
YOKE RECEPT Y
1BOTToM VEW PN VIEW) G
oz o PICTURE TUBE
59 R60 17HP4 B I7HP4B 1N TS-418 SER
21YP4 B 21YP4AIN TS-518 SER
4700
csaI 330K
= STOP
I
1 LY
R 5000
(X3)
vi7
18367
’.’;}’__/.j]/q HY RECT
]
vion - 2 vis D 1ZAXAGT
172-6SNTGT *Y. 58Q66 DAMP NG
‘PMASE DET QUTPUT 8 HV GEM ODE
NOTE - SHUNTING STRAP IS
MOUNTED BETWEEN PIN 6
AND EITHER PIN 10
3 (BOOTSTRAP) OR PN |
.
. 4
001 |mr 2
OO 7
c7§
+ + TII CONNECTIONS
B0OTSTRAP
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MOTOROLA TS-418 and TS-518 Series, Alignment Information Continued

Bandwidth 'may be determined by noting the frequencies
at which the markers fall at the 50% points. Mixer and IF
bandwidth over 3.5 Mc may cause loss of picture quality,
and less than 3.2 Mc, a loss of audio.

5. Remove AGC bias battery, BANDWIDTH SHOULD NOT
CHANGE OVER .2 Mc.

6. Decrease generator signal until there is a marked de-
crease in the oscilloscope waveform. Unwanted regenera-
tionwill be indicated by sharp peaks on the overall response
curve.

AUDIO ALIGNMENT

This alignment may be made by injecting an accurate
4.5 Mc signal at the video amplifier grid; however, the
station alignment method is much more accurate and should
be used whenever possible. Station alignment method fol -

lows:
1. With receiver in good operating condition, tune in sta-
tion.
2. Connect VIVM from positive terminal of C-54, elec-

trolytic capacitor to ground.

3. Maintain 5 volts, or less, at VIVM by adjustment of
fine tuning and contrast control (or by removal of antenna,
if necessary) while peaking L.-20 and T-7 primary (top) for
maximum output.

5. Adjust T-7 secondary (bottom) for zero reading on
VTVM.

6. Recheck as in steps 2 and 3 and, if necessary, readjust
primary of T-7.

4.5 MC TRAP ADJUSTMENT

Tune receiver to a local station and adjust 4.5 Mc trap
(L-17) for minimum beat interference in picture by locating
the two points of adjustment at which the beat is first no-
ticeable, and rotating core to the center of these two points.
Use the minimum amount of inductance(core out of coil)that
will result in no apparent beat interference.

If astation signal is not present, use the following meth-
od, which requires proper alignment of the audio system.

l. Tune the receiver to a low noise, unused channel.

2. Connect AM signal generator to picture tube cathode
lead (yellow) thru a 5000 mmf capacitor. Connect ground
lead to chassis.

3. Set generator to 4.5 Mc.

4. Move VTVM to positive terminal of C-54 capacitor, with
ground lead to chassis.

5. Adjust 4.5 Mc trap (L-17) for minimum VTVM reading.

4. Move VTVM connection to junction of C-2 (1000 mmi)
and R-45 (33K). Set fine tuning for normal picture. (Generator output should be adjusted for 5 volts at VTVM.)
SWEEP o
GENERATOR.~ L1000
2 8 - MMF o
L 4-d . A,
: leo anT
' 1" RECEPT
4
| |__MIXER ALIGN
| »;f/
| Mmook
|
| MIXER RESPONSE
I
|
|
|
- v S
Py IF ALIGN
i | a
l mvsléx ! ®
Vv mecr |
o
|
dooooy (TOP) PRI—
' ! \.
| i (BOT) SEC—
J SR —
A G i
T6 a6c
IF RESPONSE
\2 auss —-
nz\éﬁﬂ ) = 3v
i, BATT
SERVICE l l I
O
wo or__ATK
o b [ScoPE
& +
S

TUBE LOCATIONS & IF ALIGNMENT DETAIL
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Olympic

R-S-U.CHASSIS

MODELS  21Ks22 21Cs18

17TR10 21TS1 21TU4
17TR19 21Cs12 21CU15
17CR20 217817 21CU16

These models are nineteen tube direct viewing television receivers differing only in type of cabinet, size of
speaker and their use in conjunction with a radio receiver and automatic record changer in the colr'nbmahon
models. A 17" electrostatically focused rectangular tube {1 7HP4) is used in the 17" models and a 21" magnet-

ically focused and rectangular tube {2|ZP4B § is used in the 21" models. Replacement, in all cases, must be of

21ZP4A
the identical size and 1ype.

DEFLECTION YOKE ADJUSTMENT

If the lines of the raster are not horizontal or squared
with the picture mask. Loosen the deflection yoke adjust-
ment screw ond rotate the deflection yoke until this
condition is obtained, and retighten the yoke adjust-
ment screw. If neck shadow is evident or the corners of
the raster are dark, the deflection yoke must be moved
forward os far as possible and the wing screw re-
tightened. :

o O MAGNETS
Am
ﬂ i
’_‘ ION TRAP
@ (@3 (BEAM BENGER)
Z:::‘&':EM&" FIG. 2-R ONLY

CENTERING MAGNET ADJUSTMENT
{17"—"R" ONLY)

The 21" receivers are electromagnetically focused and
centering is accomplished by odjusting an arm which
extends vertically from the front of the focus coil. This
arm may be rotated, for o limited distance, around the
neck of the tube and may also be moved up and down.
The physical setting of the focus coil itself in relation
to the neck of the tube will also offect picture position.

IF ALIGNMENT. PROCEDURE
ORDER OF ALIGNMENT

When complete receiver alignment is necessary, it
should be performed in the following sequence:

(') Accompanying Sound Trap
{2) Adjacent Sound Trap
(3) Pix IF Coils

(4) 4.5 MC Trap

(5) 4.5 MC Sound IF and Ratio Detector

After removing chassis from cabinet re-connect power
ond speaker plugs.

If a local station is not operating on Channel ¢ set
the tuner to this channel, turn on power switch and
proceed as follows: (If 9 is a local station, use Channel
8 or 10.)

CENTERING ADJUSTMENT (21" — S-U — ONL
The 21" receivers are magnetically focused an
centering is accomplished by adjusting an arm which
extends vertically from the front of the focus magnet.
This arm may be retated for a limited distance, around
the neck of the tube and may also be moved up and
down. The physical setting of the focus coil itself in
relation to the neck of the tube will also affect picture
osition. Before the adjustment arm is used, it should
ﬁe ascertained that (I] the focus magnet is at right
angles to the neck of the tube (by setting the two nuts
which tighten the tube support rods) and (2] that the
neck of the tube is directly centered in the focus magnet
by loosening the two mounting screws on either side

of the focus coil and sliding up or down).

HORIZONTAL WIDTH & DRIVE ADJUSTMENT

The Horizontal Drive Trimmer should be screwed
tight (clockwise) and then backed off (counter-clock-
wise) until Horizontal Drive bars appear. Then turn
Drive Trimmer in again {clockwise) until drive bars, just
disappear. [Note: In some sets no horizontal drive bars
will appear tegardless of Drive Trimmer adjustment. In
these sets the trimmer should be set for proper width.

Important: The horizontal oscillator frequency must be
checked for proper range of horizontal con-
trol after ony adjustment .of horizontal drive
(C67). Any adjustment of C67 will usually
require resetting of the horizontal frequency
adjustment coil {L-16).

(Continued on page 92)

ACCOMPANYING AND ADJACENT SOUND TRAPS

Insert a 100,000 ohm !/, watt resistor in series with
the "Hot Lead" of the electronic voltmeter and connect
to the junction of LI2 and C25. Meter switch should be
set to the lowest negative scale, Ground lead of meter
should be connected to chassis.

Remove the shield of the RF Oscillator and Mixer
tube {V2) from ground clips leaving shield resting on
tube and connect hot lead of the RF Signal Generator
to it. This will couple generator output to mixer plate.

Set the generator frequency accurately to 21.75 MC,
and adjust (L9) sound trap (See Fig. 6 Tube and Trimmer
Layout} for minimum reading on voltmeter.

Set the generator frequency accurately to 27.75 MC
and adjust (L6} Adjacent Sound Trap for minimum
reading on voltmeter.
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ADJUSTMENT OF HORIZONTAL OSCILLATOR

Allow set to warm up to operating temperature.
Select station operating normally.

Short out horizontal Phasing Coil (L 17) Terminals
C and D.

Set horizontal hold control at maximum clock-wise
rotation.

(2

(3

(4

Adjust horizontal frequency screw (L 16] until
picture falls into sync. Turning the horizontal fre-
quency screw (L 16] clockwise lowers the frequency,
{bars sloping downward to left). Turning the screw
counter-clockwise increases frequency (bars slop-
ing downward to right}.

(5

Connect vertical input lead of oscilloscope with
5 MMF isolating condenser in series to terminal
"C" of horizontal oscillator transformer and
ground oscilloscope to chassis. Set frequency ot
scope to approximately 5 KC.

(6) Remove short from terminals of the horizontal
phasing coil (L 17) and adjust screw {L 17) until
wave shape as observed on scope is like that
shown in sketch. {See Fig. 3))

Some further adjustment of horizontal frequency
screw (L 16) may be necessary to keep picture
in sync after adjusting L |7 for proper wave shape.

ne

(7)

and retouch

(8)

Remove scope from terminal
L 16, as per "9" below.

{(9) Turn horizontal hold control through entire range.
Picture should fall out of sync at either end of
rotation. At full clockwise rotation blanking bar
or jitter should be evident. At full counter-clock:
wise position picture should fall out to 4/ to 5
bars sloping downward to the left. (If picture
stays in sync the tuner switch should be rotated
to interrupt signal momentarily}

ADJUST FOR EQUAL PEAKS

FIG.3

AND C61 WAS 001/600V & 10% (OIL FILLED).

(—

wza- PN 1 vie- PN 6

7873 CPS 2w, R38 WAS 33KJ1; R46 WAS 22K,

7473cPs 7oV

R76 WAS 22KO. 2W. FUSE WAS Y4 AMP,

RUN N2 1 WAS: (CONDENSERS) C42 WAS 05/400V

(RESISTORS) R12 WAS 10KQL; R30 WAS 47K

QUTPUT - VEAT INT WET (2}

soces 20v.

V3 -pins

0 crs 120

®

vi3-pim3

30 ces 1200¥

vie-
7875 crs

Ping
29v

A

7873 cPs  1rsv

@

/V]

vis
778 cPs

-Pins
BoY

RUN NR 2 WAS: ADDED C68 CONDENSER; L10
COIL AND R29 RESISTOR. [CONDENSERS) C58
WAS .1/400V.; C61 B C68 WAS 680 L.
(RESISTORS) R72 WAS 82K0 5% 1W;
R79 WAS 47K 1W; B+ 450V LINE IN HORIZ.
0SC WAS +380V. "
s
RUN N2 3:{AS SHOWN) EXCEPT USE 1B83/6T
TUBE {V16) REPLACES 1X28 AND TR-27T1-2
HORIZ. QUTPUT @ H V. TRANS. (T5) REPLACES
TR-2771-1.

NoTes:
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6AU6
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____:o_;U_f-“ Olympic Chassis R, S, and U (Continued)
|—%>
F—i |70 C.R TUBE 23.0 MC.

|CATHODE LEAD
| (YELLOW WIRE)

26.25 MC.

2775 MC.

qQ
RS 35 21.75 MC
N

(ADJ. SOUND TRAP)

VOLTMETER AND CRYSTAL DIODE
CONNECTIONS

FI1G.5
N RV |G
PIX IF COIL ADJUSTMENT ﬂAN"DAR'D RESPONSE CU E F : 4
Adjust the following slugs for maximum output at fre- Reset RF signal generator frequency to 23.0 MC and

quencies and sequence indicated with meter and gen- retouch L301 and L7 for correct positioning of marker
erator connected as obove: (See Sound Traps above). on curve.

L30V. . el 225 MC Recheck setting ot 26.25 MC marker to make sure

L5 . . 2575 MC that position has not shifted on curve.

t; 5235 mg Disconnect bias battery.

Note: If the curve cannot be made to appear as
Note: After setting L5 DO NOT readjust to improve above due to a local station or other inter-
ference, or if multiple markers appear, remove

wave shape. (VI — 6BZ7 or 6BQ7) RF tube from tuner.
If oscillation occurs during alignment, temporarily raise
frequency of L8 by turning screw counter-clockwise until
screw projects approximately 34" Oscillation is evi-

TRAP ALIGNMENT

denced by high reading on voltmeter [—5V to —20V] Connect voltmeter lead to Diode crystal rectifier as
with signal generator OFF and no signal coming in shown in Fig. 5. Connect Diode crystal rectifier between
through the antenna terminals. After properly adjust- C.R. Tube Cathode lead [yellow wire) and chassis
ing L301, L5 and L7 reset L8 to proper frequency, if it ground. Signal generator is connected at junction of
had been necessary to detune. L12 and C33. Set contrast control at maximum and

voltmeter to 3 volt scale (negative). Remove 6CB6 [V9)
from socket. Use maximum output of generator at 4.5
MC. Adjust LI, top of TR-3386 for minimum reading
on meter.

Connect hot lead of sweep generator through o 330
uuf condenser to test.point on tuner and connect ground
lead to chassis.

Connect vertical input terminal of oscilloscope to
junction of peaking coil LI12 and C25 and connect
ground lead of scope to chassis.

When it is necessary to retouch this trap in the field,
proper adjustment can be made by using the local sta-
tion signal and turning the Fine Tuming Control to bring
fine herringbone sound beat into the picture. The 4.5
MC trap (LI} should then be adjusted to minimize this
beat interference.

Connect 1.5V flashlight battery with pesitive terminal
to chassis and negative terminal to junction of R13 and
C21. This point is AGC bias voltage. Set tuner to

Channel 9 unless local station is operating on this fre- SOUND IF TRANSFORMER, (4.5 MC) AND
quency, in which case an adjacent channel should be RATIO DETECTOR ADJUSTMENT
used.

In view of the fact that the transmitted sound signal
from a TV station is probably the most accurate avail-
oble, as far as frequency is concerned, it is recom-
mended that a working signal be used for sound align-
ment. The set should be connected to an antenna, turned
on, allowed to warm up for about 5 to 10 minutes and
then tuned for the best picture. A vacuum tube volt-

Set Sweep Generator trequency to IF sweep on the
20 to 30 MC range. '

Adjust sweep generator output to produce a curve
on the scope which is approximately 2/3 of the screen

IS meter should be connected to Pin 2-V4 and the meter
Loosely cOup|e output of RF signg| generator by set to the minus 30 volt scale. The boh‘or_n of the 4.5
using shield on V2 and set frequency of RF signal gen- MC Sound IF Transformer (L2} and the primary of the
erator to 26.25 MC {marker]. Ratio Detector (L4 — bottom of the chassis) should be
tuned for maximum deflection of the meter. The vacuum
Curve shown on scope should be similar to the re- tube voltmeter should then be connected to the junc-
sponse curve shown in Figure 4. For proper setting of tion of R7 and Cé and one side of the volume control
the pix carrier the 26.25 MC marker should appear on and the secondary of the Ratio Detector [L3 — top
the curve at a point approximately 50% of the vertical adjustment} should be adjusted for a zero reading with
height of the curve. the meter set to the 3 volt scale. The secondary can
also be adjusted by ear tuning L3 for the elimination

To obtain this setting retouch L8. of buzz in the sound.
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Prckave Bell

The Packard-Bell television receivers described in this
manual-incorporate either chassis type 2740 or 2940-1. The
television portion is identical on each, but the 2940-1 chassis
includes a two tube standard broadcast tuner. All models
use a 21 inch rectangular electrostatic focus picture tube.

The following table indicates the type chassis and TV
tuner used in the respective models.

VHF/UHF
Tuner Tuner Chassis
(10534A) (10535C) Type
Model 2742 2842 2740
Model 2743 2843 2740
Model 2744 2844 2740
Model 2941 3041 2940-1

PRODUCTION MODIFICATIONS:

The following modifications were made after production
of the receiver had begun and are listed to point out varia-
tions in production from the schematics shown in fthis
manual. The reason for the change is shown in capital
lettors.

A. INCREASE TONE CONTROL RANGE. In early production
of chassis 2740, capacitor C-11 was .005 mfd. Its value
was changed to .01 mfd. This is the series capacitor in
the tone control section.

B. INCREASE AUDIO OUTPUT. Ratio detector transformer
29068 was replaced by ratio detector transformer 29054.
In connection with this change, R-7 was changed from
82 to 470 ohms, and a resistor R-97 (22,000 ohms, %
watt, 10%) was added between the screen of V-2 and
the low-B bus.

C. PREVENT REGENERATION IN MODELS USING VHF/
UHF TUNER 10535C. (See Fig. 12).

1. Capacitor, ceramic, 5000 mmf, (23931) added as by-
pass from R-F tuner filament terminal (C) to ground.

2. Capacitor, ceramic, 10,000 mmf, (23939) added as
by-pass from 135 volt bus at power transformer to
ground. The ground lug of terminal strip must be
soldered to chassis.

3. Capacitor, ceramic, 5000 mmf, (23931) added as by-
pass from pin 4 to pin 7 of V-9, 4th Pix I-F.

4. Radio frequency choke (29551) added between pin
4 of V-8 and pin 4 of V-9. These points were formerly
connected directly together.

5. Resistor, 100 ohm, % watt, (73013) inserted between
pin 6 of V-9 and tie point previously connected to it.

6. R-21, B} dropping resistor to R-F tuner (4700 ohm
2 watt) replaced by 5000 ohm 5 watt 10% resistor.

D. IMPROVE SOUND I-F SENSITIVITY. Resistor R-1, 10,000

ohms, ¥ watt, was removed from the receiver. This

= formerly was connected across the sound I-F input
coil L-1.

MODELS WITH 2740 CHASSIS:
IMPROVED PERFORMANCE IN FRINGE
AND HIGH SIGNAL AREAS.

The addition of delayed AGC circuitry has been incor-
porated in the production of these models. improved per-
formance will be noted in fringe areas, as evidenced by
an increase in signal-to-noise ratio due to the RF amplifier
bias being-held near zero for low signal input.

High signal areas will benefit because of the much
greater input signal now required to produce overload or
cross-modulation effects.

Chassis incorporating this delay circuit can be identi-
fied by the AGC control located on the chassis rear apron
near the horizontal drive control.

v-20 v-2/
6AVE
AY A.G,
70 1-F ANT. KEVED AGC e s

ASCLNE

R7Z

ToANS 100k
PATE OF AMA
19T IOED MAAL

AMP.

If the delayed AGC circuit is added to a 2740 chassis
conteining a VHF/UHF (all-channel) tuner, the following
additional changes must be made:

1. Add ground wire directly to chassis from pin 3

{ground side of heater) on 2nd and 4th I-F tubes,
V-7 and V-9,
2. Add ceramic capacitor, 5000 mmf, part number
23931, between pins 3 and 4 of 2nd I-F tube, V-7.
3. Also add a 5000 mmf capacitor, part number
23931, between pin 6 of pix detector, V-10, and
tuner side of 1 megohm isolation resistor in delayed
AGC circuit.
COMPLETE REALIGNMENT 1S NECESSARY UPON INSTAL-
LATION OF DELAYED AGC.

(Circuit diagra’m on page 94, over.)

NOTE: TUBE LOCATIONS, TEST POINTS, AND ADJUST-
MENTS ON THE 2740 AND 2940-1 CHASSIS ARE IDEN-
TICAL EXCEPT THAT THE 2740 DOES NOT HAVE THE
STANDARD BROADCAST (AM) TUNER.

NOTES:

R-1 not used.

R-19 used on 2740, not used on 2940-1.
R-89 not used on 2740, used on 2940-1.
R-90 not used on 2740, used on 2940-1.

C-29 not used.
C-34 not used.
C-49 not used.
C-67 not used on 2740, used on 2940-1.

C-15 is .01 mfd on 2740, .005 mfd on 2940-1.
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PACKARD-BELL COMPANY

GENERAL:

It is important that the service technician read and ad-
here to the alignment instructions in this section. This is
especially important in the case of the picture I-F.

Some service technicians may be accustomed to aligning
the picture I-F response curve on the oscilloscope alone.
This procedure is not recommended because it is actually
quite possible to get what appears to be an acceptable
curve and still be lacking in horizontal resolution.

Instead, the spot frequency alignment outlined below
should be followed.

In this procedure the sweep generator is fed in through
the antenna terminals. The output impedance of the gener-
ator must match the 300 ohm input impedance of the set.
A matching network may be devised to accomplish this.
Fig. 7 shows a network for a generator with 75 ohms
impedance. If the generator impedance is 50 ohms change
the values to 56 onms for the shunt resistor and 130 ohms
for each of the series resistors.

Loose-coupling the signal generator to mixer tube (after
step 10) is accomplished by disconnecting the tube shield
from ground and connecting the generator between the
shield and ground.

Test point locations are shown on the schematics, Figs.
17 and 18, and on the chassis illustrution' Figs. 9,

120
75 Ornts Nt e
SWEEP GENERATOR 82 J00 OHMS
OUTRPUT IMPEDANCE BALANCED

/2o

Fig. 7. Matching Network

PICTURE I-F ALIGNMENT:

1. Remove AN! tube, 6AV6 (V-20).

2. Connect a 3 volt battery between point “A” and
ground, with the negative lead to point “A”.

3. Connect a vacuum tube voltmeter between points “B”
and “C”, with the negative lead to point “C".

4. Remove |-F output plug from top of R-F tuner. Connect
signal generator to plug between center pin and
shield, using a .001 mfd isolating capacitor. Connect
generator ground to shield. Keep leads as short as
possible to prevent regeneration. Set generator output
at maximum.

Sig. Gen.
Step Frequency Adjust For
5. 47.25 Mc. S-6 and $-13 Minimum
6. 39.75 Mc. S-8 and S$-10 Minimum

Adjust generator output for 2.5 to 3 volt VTVM
reading for steps 7 through 12,

MODELS 2742,2743, 2744 & 2941
MODELS 2842, 2843, 2844, & 3041

ALIGNMENT PROCEDURE

10.

11.

12.

13.
14.

15.

16.

17.

18.

41.25 Mec. S-12 Minimum
42.50 Mc. S-11 and $-15 MAXIMUM
45.35 Mec. S-14 MAXIMUM
45.00 Mc. S-9 MAXIMUM

REPEAT STEPS 5 THROUGH 10. Disconnect signal

generator and replace I-F plug in tuner. Loosely

couple generator to mixer tube (6J6) in R-F

tuner*, keeping leads short. (See general instruc-

tions, above.)
42,10 Mc. S-7 MAXIMUM
45.75 Mc. S-20

(S-20 is the I-F adjustment on R-F tuner)

MAXIMUM

Disconnect VTYM and 3 volt battery.

Connect oscilloscope to point “B”, using a 22,000
ohms isolating resistor in series with the scope probe.
Connect an electrolytic capacitor, 5 mfd, 50 volt,
between point “J* and ground, the negative lead
going to point “J".

to antenna terminals
network. (See

Connect sweep generator
through an impedance matching
general instructions, above.)

Rotate tuner to channel 3, and set sweep generator
to center frequency. With a sweep width of 10 Mc.,
adjust generator output to develop approximately
4 volts of A. G. C.

With signal generator loosely coupled to converter
tube, adjust output to provide the markers shown on
the response curve, Fig. 8. Check the position of the
markers one at a time.

Observe the waveform obtained on the oscilloscope,
and compare it with the waveform shown in Fig. 8.
If the spot frequency alignment has been carefully
done, the comparison will be favorable. However,
slight retouching of the I-F adjustments may be re-
quired. 1t should not be necessary to change any
adjustment appreciably. The markers should be fo-
cated as follows:

The 47.25 Mc., the 39.75 Mc., and the 41.25 Mc.
markers at minimum response.

The 45.75 Mc. marker at 50% response.
The 42.25 Mc. marker at @ minimum of 50% re-
sponse.

The 45.00 Mc. marker at 97% response.

The 45.00 Mc. marker must not exceed 97% response
or picture may smear on higher channels.

*In 82-channel tuner, mixer tube is a 6U8.
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ALIGNMENT OF 4.5 Mc. TRAP:

1. Remove Pix Detector tube 6AL5, (V-10).

2. Connect signal generator between point “B” and
ground through a .001 mfd isolating capacitor.

3. Turn contrast control to maximum.

4. Connect an R-F vacuum tube voltmeter to point “D”.

MODELS 2742, 2743, 2744 & 2941
MODELS 2842, 2843, 2844, & 3041

SOUND I-F AND DETECTOR ALIGNMENT;

1. Connect signal generator between point “B” and
ground through a .001 mfd isolating capacitor.

2. Connect VTVM between points “E” and “F".

3. With generator frequency at 4.5 Mc., and an FM
deviation of 7.5 Kc., adjust S-1, S-2, and S-3 for
MAXIMUM output.

4. Connect AC voltmeter across speaker voice coil, and
advance volume control to obtain indication on meter.

5. Adjust Ratio Detector primary, S-4, for MAXIMUM

output.

If an R-F VTVM is not available, connect a germanium 6. Connect VIVM between points “G” and “H".

diode crystal in series with the positive probe of a 7

conventional VTVM. tween positive and negative peaks.

5. Set signal generator to 4.50 Mc., exactly, with the SOUND
output at one volt or more. 47.25MmC.

6. Adjust trap, S-16, for minimum VTVM reading.

NOTE: If signal generator is not capable of one volt output, PICTURE

it will be necessary to adjust the trap visually. To do this, CARRIER 4520;/5" :;'C/.N
observe the picture and adjust the trap to eliminate the 45.75 MC. : :
4.5 Mc. beat.
= !
o voume ANL © [TONE SELECTOR @?::CGU':' oFlNEIYLfNING
©0SC ADJ
O CONTRAST  VERT © o © « VERT HOLD cuAhlm’EL 45.0MmcC.
w0 WIS © sricnest ® SELECTOR
|

Fig. 8. I-F Response Curve

V-26 POINT “I”
V-22 V-14 V-24 V.12 V-7 V-27 A M ANTENNA

LEAD
$-20

ANTENNA 5-13
TERMINAL s-9 57

V-6

v-23

v-n
5-10
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

The various models of Philco "B" and '""C" line receivers (released to date

PHILCO

of publication) use several different chassis as listed below.

The differences between
Information on

Look up the model you

CHASSIS p}{{{? },:qno,
% e
300 7883402
350 76-8946-2
350 76-8946-2
300 76-8946-1
300 76-8946-1
350 76-8946-2
350 76-8946-2
354 76-8946-2
354 76-8946-2
354 76-8946-2
354 76-8946-2
354 76-8946-2
354 76-8946-2
354 76-8946-2

PICTURE
TUBE

21YP4A
21ZP4B

21ZP4B
21ZP4B

21ZP4B

21ZP4B

21YP4A
21YP4A
21XP4A
21ZP4B

24VP4A
24VP4A
24VP4A
24VP4A
24VP4A
24VP4A
24VP4A

DEFLECTION CHASSIS D-182

Philco “B” line, code 131 television receivers
employ two chassis, RF chassis R-181, and deflec-
tion chassis D-182. These chassis are the same as
the code 130 chassis (R-181 with D-181), with

the exception that an electrostatic focus type
cathode ray tube and a different horizontal out-

put transformer are employed. See Figure No. 1.

TUNER PICTURE MODEL CODE
MODEL CODE CHASSIS PART NO. TUBE
22C4124 ... {ggg
22C4010 . ... 130 R181, Di8l, D182 76-7664-2 21WP4
22C4010 . .. 131 R18l1, D182 76-7664-2 21XP4 22C4124L ... {%88
22C4010L ... 130 R181, D181, D182 76-7664-2 21WP4 22C4125 .. . 350
22C4010L 131 R18l, D182 76-7664-2 21XP4 22C4125L . 350
22C4012 ... 130 RI8l, D18l 76-7664-2 21WP4 22C4310 300
22C4012 ... 131 R18l, D181, D182 76-7664-2 21XP4 22C4310L . . 300
131 R181, D182 76-7664-2 21XP4A
zoaons . {i% R1s1, D181, D18z 76-7664-2 Z1WP4 PHSIE cooac =0
22C4016 ... 350 350 76-8945-2 21ZP4B 22CHIILIREELIS ST
22C4016L ... 350 350 76-8946-2 21ZP4B Z2CE010 gl
22C4119 ... 300 300 76-8946-1 21XP4 BISEE) aoaae S8
22C4120 .. 300 300 76-8946-1  21YP4A Z4CEI03L ... 34
22C4120L 300 300 76-8946-1 21YP4A 2t e
22C4122 {130 Rl8l, D181, D182 76-7664-2 21ZP4B 24CB1L ... 354
C 131 R181, Dl82 76-7664-2 21XP4A 24C6112 .. ... 354
22C4123 .... 300 300 76-8946-1 21YP4A 24CB310 ... .. 354
Material on R-181 and D-181 is published in SUPREME ''1954 Television
Servicing Information' manual, pages 87 to 97.
D-181 and D-182 deflection chassis are explained below.
Chassis 300 (and 301) is on pages 98 to 106, in this manual; while informa-
tion on Chassis 350 and 354 is on pages 107 to 114.
are servicing and refer to the correct chassis.
vig
I1B3GT
HV
T3 RECT.
L8O - 6. 2[]7
RFC
360 TO ANODE
TIO OF CRT
CYr ———77
HOR. I
YOKE |
30MH I
R820 l
c808
) L80S
2000
RFC

vi7

the Philco Corp.)

6AX4GT
DAMPER

(Philco material is repro-
duced through the courtesy of

FIGURE |—HORIZONTAL OUTPUT TRANSFORMER CIRCUIT

97




MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

PHILCO TELEVISION TV-300 AND TV-301 CHASSIS

THE TV-300 AND TV-301 DIFFERENCE The TV-300 receiver contains a 13 position incremental type

The TV-301 is similar to the TV-300, the difference being in the picture VHE tuner, covering VHF channels 2 through 13 with a UHF

4 " A position. Power and filament voltage for the UHF tuner-

'tly\k’)?solisiﬂa:st;;i the shorting out of one resistor in the TV-300 to make the adapter are supplied through a switch built into the rear of
. . . L. A the VHF tuner. The output of the VHF tuner is a 40 Mc.,

The TV-300 chassis uses a 21XP4A picture tube which is an electrostatic IF signal which is inductively coupled to three stagger tuned
focus tube. When this tube is used the 27 ohm resistor in the high voltage IF stages. A 1N64 crystal serves as the diode detector for the

transformer is necessary for proper electrical centering of the picture. output of the IF stages.

. The TV-301 chassis uses a 21WP4A picture tube which is an electromag- The output of the video detector, a negative phase, composite-
netic focus picture tube. When this picture tube is used the 27 ohm resistor video detected signal, is fed through a single video amplifier
is shorted out and the chassis is called the 301. to the cathode ray tube.

TELEVISION ALIGNMENT
General The video-carrier intermediate frequency is 45.75 mc., and

the sound intermediate (intercarrier) frequency is 4.5 mc,
Alignment of these circuits requires careful workmanship and
good equipment. The following precautions must be observed:

1. There must be a good bond between the receiver chassis
and the test equipment. This is most easily obtained by having
the top of the workbench metallic. The receiver chassis should
be placed tuner-side down on the bench. If the bench has no
metallic top, the test equipment and chassis can be bonded by
a strip of copper about 2 inches wide. The section of the chassis
nearest the tuner should rest on the strip.

2. Do not disconnect the picture tube yoke, or speaker while
the receiver is turned on.

HORIZONTAL OSCILLATOR ADJUSTMENT

The alignment procedure follows the general pattern of first
checking the tuner response with an FM sweep generator and
oscilloscope, comparing the response curve with that given in
the manual, and aligning the tuner if necessary. After it is es-
tablished that the tuner is in correct alignment, the video I-F
channel is aligned by tuning each coil to its assigned pole fre-
quency, using an AM signal, and then feeding in a sweep signal
at the antenna terminals and retouching the I-F adjustments to
obtain the desired pass band. Finally, the sound channel is
aligned, using an AM signal, by tuning the sound take-off coil
and the I-F and ratio-detector transformers.

The over-all response curve (r-f, i-f) of the circuits from the
antenna terminals to the video detector, after the I-F stages have

been aligned, should appear essentially the same, regardless of L Cer-lter horizon-tal h°l‘_] control.
the channel under test. If not, the tuner should be aligned. 2. Adjust T-1 until the picture comes into sync.
TUNER OSCILLATOR ALIGNMENT
TABLE 1
AM GENERATOR: Connect to the receiver antenna-input TP-2. Connect the scope ground lead to the chassis, near
terminals. (No matching network is required.) Use in TP-4.
meodulated R-F output. RECEIVER CIRCUIT ALTERATIONS: Disconnect tuner AGfZ
. . . (white) lead from main chassis, and connect a 1.5-volt
OSCILLOSCOPE: Connect the vertical-input lead, in series bias battery, with negative terminal to white lead from
with a 1000-ohm resistor, to the mixer plate test point, tuner, and positive terminal to chassis.
AM GENERATOR RECEIVER
SN DIAL SETTING TUNING ADIUST] REMARKS
1 257 mc. channel 13 TC-506 for zero beat on scope. a. If regeneration occurs, increase bias;
bias may be increased up to 4 or 5
volts, if necessary.
b. Preset fine tuning control to center
of its range.
2 251 mc. channel 12 TC-507 for zero beat on scope.
3 245 mc. channel 11 TC-508 for zero beat on scope.
4 239 mc. channel 10 TC-509 for zero beat on scope.
s 233 mc. channel 9 TC-510 for zero beat on scope. a. To adjust channel 8 use channel 9
tuning core, then recheck channel 9.
6 221 mec. channel 7 TC-511 for zero beat on scope. a. Repeat steps 1 thru 6 and readjust
if necessary until channels are with-
in 500 kc. of proper frequency.
7 129 mc. channel 6 TC-512 for zero beat on scope.
8 113 mc. channel 4 TC-513 for zero beat on scope.
9 101 mc. channpel 2 TC-514 for zero beat on scope.
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PHILCO TV.300 & TV-301 CHASSIS

VIDEO I-F ALIGNMENT

TABLE 2
A.M. GENERATOR: Connect to mixer test point, TP-2, OSCILLOSCOPE: Connect vertical-input lead to pin No. 11
through a mixer jig, and adjust the generator for approxi- at the cathode ray tube,
mately 30% modulan'on at'400 cycles. Adjust the output PRESET: Contrast control full on. Channel selector to chan-
of the generator during alignment to keep the output at nel position No. 1.
(19 (CHAIT GLIECls ety I Sl (s 60 s BIAS: Apply 5.0 volts of negative bias into TP-1 (AGC
SWEEP (FM) GENERATOR: After step 5 connect to antenna- system).
input circuit through antenna-input matching network (see
figure ?) NOTE: I-F shield must be in place.
SWEEP (FM) GENERATOR
AM GENERATOR
SR DIAL SETTING SWEEP DIAL MARKER DIAL LLTh LLLLTES
SETTING SETTING
. P TT for maximum Tl:xe ;cope leveld n;ust 1}0( be kper-
. indicatior. on scope. mitted to excee ] 0 Vt..') ts peak to
peak or overloading will occur,
2 43.1 mc. .VC.-l ff)r maximum
indication on scope.
3 42.7 mc T-2-IF for maximum
’ indication on scope.
4 45.0 mc T6-IF for maximum
' indication on scope.
5 44.4 mc. "1'3-'IF for maximum
indication on scope.
Channel 4 Run marker Ad ier level with TT and
(69 mc. with along curve If necessary retouch TG]ulSt lcarner ev.eh ¥“ P an
6 6 me . checking against TT, VC1, T2-IF, Gl GG Wl -3. Position
El5 BTy curve licits T6.IF, T>IF. 42.5 mc, slope with VC-1 and T-2.
width). given in figure 6 > CAUTION: Retouch only slightly.
TUNER BANDPASS ALIGNMENT — See Table 3
[ s Frto —s
— [ B ° /
O )
\ / .
£ \ / g *0 | oesimep \ rnc:::JaEN':v [ [ ReTua 30 | oesmeo
. o, \ v e
g ( : * \ 1sme
p z
; * / T .:J 160 i ’//I 100 I \\ :
o 100 s = I l l I |
? 5D | |
: FREQUENCY : | reeavency :
|
FALL NSIDE SmADED o canmens =] bo- cannrcns |
ARE A
CHANNEL CAPRIERS A B
:‘:21;’&:’:;;[[" ORIGINAL COMPENSATED
Fig. 2. Television tuner response curve, Fig. 3. Television tune- response curve, showing tracking compensation.

showing bandpass limits.
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PHILCO TV-300 & TV-301 CHASSIS
TUNER BANDPASS ALIGNMENT
TABLE 3
SWEEP (FM) GENERATOR: Connect to receiver antenna- RECEIVER CIRCUIT ALTERATIONS: Bias same as Chart
input circuit through antenna-input matching network (see 1. Disconnect the tuner coupling link leads and connect a
figure 1). 40- to 70-ohm carbon resistor across the open end of the
OSCILLOSCOPE: Same as in Chart 1. lead from the tuner.
SWEEP (FM) GENERATOR
STEP SWEEP MARKER L Apjust REMARKS
DIAL DIAL
SETTING SETTING

1 Channel 13 Set first to 210 mc, | Channel 13 Use oscilloscope gain as high as possible
(213 mc., with | and not position with respect to hum level and “bounce”.
10-mc. sweep | of marker on Pips fix channel limits on curve. Response
width.) response curve. curve should be flat between limits (see

Then set to 216 mc. figure 2). If not, proceed with step 2.
and note position

of marker on

response curve.

2 Channel 13 213 mc. Channel 13 | T-8 — WS2 counter- CAUTION: Care must be taken not to un
clockwise until single screw core far enough to make it drop out
peak appears. of the coil.

3 Channel 13 213 mc. Channel 13 | T-15—WS$3 until peak It may be necessary to increase sweep-

I falls on 213-mc. marker.| generator output.

4 Channel 7 Set first to 174 mc. | Channel 7 Note curve with respect to tilt and center
(177 mc., with | and note position frequency. Curve should be centered in
10-mc. sweep | of marker on pass band and symmetrical. If not, pro-
width.) response curve, ceed with step 5.

Set to 180 mc. and
note position of
marker on
response curve,
5 Chaanel 7 174 mc. & 180 mc. | Channel 7 | VC-3 and VC-2 to ob- VC3 and VC2 compensate for the tuning
- | tain correct tilt on top effect of Channel 13 adjustment upon Chan-
of curve, nel 7. (See figure 3.)

6 Channel 13 213 mec. Channel 13 | Retouch T-15 of WS3 To retouch, only turn cores slighty.
and T-8 — WS2 for
symmetrical response,
centered about 213-mc.
marker.

7 Channel 7 117 mc. Channel 7 | Repeat step 5. Check response curve for correct center

i frequency and symmetry.

8 Repeat steps 6 and 7. Repeat Channel 13 and Channel 7 adjust-
ments, alternately, until favorable curves
are obtained on both.

9 Channel 6 Set first to 82 mc. | Channel 6 Curve should be symmetrical and centered
(85 mc., with | and note position in pass band. If not, proceed with step 10.
10-mc. sweep | of marker on
width.) response curve.

Then set to 88 mc.
and note position
of marker on
response curve.

10 Channel 6 85 mc. Channel 6 | T-14 of WS2 counter- CAUTION: Care must be taken not to un-
clockwise until single screw core far enough to make. it drop out
peak appears. of the coil.

11 Channel 6 85 mc. Channel 6 | T-21—WS3 until peak It may be necessaty to increase sweep-
falls on 85-mc. marker. generator output.

12 Channel 6 85 mc. Channel 6 | T-27 — WS5 for maxi- After adjusting TC501, recheck as in step
mum curve height and 9. If necessary, reduce sweep-generator
symmetry of single output to avoid overloading.
peak.

13 Channel 6 85 mc. Channel 6 | Retouch T-21 — WS3 To retouch, only turn cores slightly.
and T-14 — WS2 for Y slighdy
symmetrical response,
centered about 85-mc.
marker.
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FPHILCO

TV-300 & TV-301 CHASSIS

JIGS AND ADAPTERS REQUIRED

Mixer Jig

Connections to the grid of the mixer tube may be made
through the alignment jack provided for this purpose. To con-
nect the generator to this point, a mixer-grid jig, Philco Part
No. 45-1739, and a connecting cable, Philco Part No. 45-1635,
may be used. As an alternate, a Philco alligator-clip adapter,
Part No. 45-1636, with as short a ground lead as possible, may
be used to connect the alignment jack. The ground lead should
be connected as close as possible to the mixer tube. It is es-
sential that the signal-generator output lead be terminated with
a 68-ohm resistor (carbon), so that regeneration, caused by
connection of the lead to the mixer, is held to a minimum.

Antenna-Input Matching Network
An impedance-matching network for coupling the signal
generator to the antenna input terminals of the receiver is shown

in figure 1.
106 OHMS
(o, V.
SIGNAL GENERATOR 300 10
OUTPUT
106 OHMS OHMS ANTENNA
(75 OHMS) s INPUT
150 OHMS
O v

Fig. 1. Antenna-Input Matching Network.

U@ CORRECT SLOPE OF O
TUNER POLE WAVE FORM OM o O
CHANNEL 7 O
MIXER GRID © ot
i POWER
507 =
. UNHF
= INPUT
FINE
iNE TOP VIEW
CHANNEL 13
ves vea BAND WIDTH
vee TC504
“ ‘E @ Tc502
‘ veI3 CHANNEL |
Bver 435MC GAIN TC5I8 GAIN ON Tow
HANNELS
9 vcs
VC'Z . . . .
‘. @ TC505 TCS03 Fig. 4. Tuner layout showing locations of adjustments.
“O CHANNEL 6
veio’ VeIl BAND WIDTH TCS50f

FRONT VIEW

" TAPERED LINE ASSY.

Fig. 5. Tunmer Wiring Diagram.

[
® @)
(3]
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PHILCO TV-300 & TV-301 CHASSIS

SOUND ALIGNMENT

TABLE 4
A.M. GENERATOR: Connect the “hot” lead through a 2200 VOLTMETER: Use V.T.V.M. on 20,000-ohms-per-volt volt-
ohm resistor to the junction of C-24, X3 and the xtal meter. Connect through a crystal probe to pin No. 11
det. Adjust generator for 400v. modulation at approxi- of the picture tube in step 1 and to pin No. 3 of the 6Wé6
mately 30% modulation. audio output tube in the remainder of the steps.
N AM
step | SENERATOR ADJUST REMARKS
SETTING
2 \ [\ 2 YA
anv. Voltmeter through
N y . 4.5 mc, | T7-IF for mini- xtal probe.
DV {1/ modulated| mum indication. Plate of video
F \\\ 0 M S / amplifier,
§ \ Ty
e : \HH- 1
g %0 TR } l a. Volume control
w 3| \ Lt U 2 45 mc, | 44 top for maxi- full on.
Z \\ / modulated mum indication.
< ation. b. Voluneter thru
& 1] \ AN xtal probe to
o i3 : — 6W6 pin No. 3.
A ARV
R00 VUONL RV 5 45 me. | TS l?outom. f(:[; ¢. Keep generator
A 7 modulated | aXimum indica- level low to pre-
N A tion. vent overload,
N
s . e8 s n 4 4.5 mc. | T4-IF for maxi-
3:62:% 28‘55 modulated| mum indication.
CARRIER CHECK POINT

FREQUENCY IN MC
Fig. 6. Over-all R-F, I-F response curve,
showing tolerance limits.

Fig. 7. Base Layout — Top View — TV-300 Chassis.
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PHILCO TV-300 & TV-301 CHASSIS

OSCILLOSCOFE WAVEFORM PATTERN — TV-300

These waveforms were taken with the receiver adjusted for an approximate peak-
to-peak output of 6 volts at the video detector. The voltages given with the waveforms
are approximate peak-to-peak values. The frequencies shown are those of the wave-
forms — not the sweep rate of the oscilloscope. The waveforms were taken with an
oscilloscope having good high-frequency response. With oscilloscopes having poor

high-frequency response, the sharp peaks of the horizontal waveforms will be more

Fig. 8. Composite Signal, Pin 2 of rounded than those shown, and the peak-to-peak voltages will differ from those shown.

12BY7, 6 volts, 60 c.p.s.

e PN I

st WO

Fig. 9. Composite Signal, Pin 2 of Fig. 10. Video Amplifier Plate, 83 volis, Fig. 11. Sync Separator Grid, Pin 2, 90
12BY7, 6 volts, 15,750 c.p.s. 60 c.p.s. volts, 60 c.p.s.

r

Fig. 12. Syn¢ Separator Plate, Pin 1, 30 Fig. 13. Vertical-Oscillator Grid, Pin 7, Fig. 14. Vertical-Output Grid, Pin 2, 72
volts, 15,750 c.p.s. 140 volts, 60 c.p.s. volts, 60 c.p.s.

\VAVAVAN

\\\_\

Fig. 15. Vertical-Output Plate, Pin 9, Fig. 16. Phase Comparer, Pir: 6, 7 volts, Fig. 17. Horizontal Oscillator, junction
900 volts, 60 c.p.s. 15,750 c.p.s. of L800 and R806, 43 volts, 15,750 c.p.s.

Fig. 18. Horizontal-Oscillator Cathode, Fig. 19. Horizontal-Oscillator Grid, Pin Fig. 20. Horizontal-Output Grid, Pin 5,
Pins 3 and 8, 18 volts, 15,750 c.p.s. 2, 40 volts, 15,750 c.p.s. 120 volts, 15,750 c.p.s.
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PHILCO Schematic TV-300 Chassis
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microfarads unless otherwise noted. Direction of arrow through control arms indicates
clockwise rotation. ° All capacitors so marked are of ceramic disc type. Capacitors marked
GMV have tolerance of —0% -100%. Letters on tuner switch waters read from front to
back of tuner. All resistors are 12 watt 10% unless otherwise noted. Resistance values
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Fig. 21. Schematic Diagram — TV-300 Chassis.
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PHILCO SERVICE MANUAL p TV-300 & TV-301 CHASSIS

HVR'S 100 e

7 s %- i -
CPL LIVR4 LIVR5 LWR6 LWVRT

Fig. 22. Wiring Diagram, Bottom View — TV-300.

11 TURNS - 13 TURNS
N {
I N0
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i
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)i f
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l <
i Nz
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<
P -
- ==
fa 253" L= — | (—
=
DIAL CORD A" & DIAL CORD B

Fig. 23. Dial Cord Stringing Arrangement.
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PHILCO TELEVISION TV-350 AND TV;354 CHASSIS

CIRCUIT DESCRIPTION OF TV-354

The TV-354 is the same as the TV-350 with the following
exceptions. The vertical output tube has been changed from a
654 to 2 6GCM6. The horizontal output tube from a 6BQ6 to a
6CD6. The damper tube in the TV-350 is a 6AX4, while the

damper tube in the TV-354 is 2 6AU4GT. The power supply in
the TV-354 contains two SU4G rectifiers. These changes have
been made in the TV-354 to accommodate the larger picture
tube.

HORIZONTAL-OSCILLATOR ADJUSTMENT

To adjust the horizontal-oscillator circuit, tune in a station
and proceed as follows:
1. Reduce the width of the picture until approximately 1 inch
of blank screen appears at the right-hand and left-hand sides
of the picture.
2. Increase the BRIGHTNESS control setting until the blank-
ing becomes visible. This will appear as a dark vertical bar
on each side of the picture.
3. Connect a .1 mf condenser from the test point to ground.
(The plate side of the horizontal ringing coil, T1, is connected
to the test point.)
4. Set the HORIZONTAL HOLD control to the approximate
center of its mechanical rotation.
5. Adjust the HORIZONTAL HOLD CENTERING control
until equal portions of the blanking bar appear on both sides
of the picture.

6. Remove the .1 mf condenser from the test point.

7. Adjust the horizontal ringing coil, T1, until equal portions
of the blanking bar again appear on both sides of the picture.
8. Rotate the HORIZONTAL HOLD control through its

range. The picture should fall out of sync on both sides of the
center of its rotation. If the picture does not fall out of sync

10K SOUND
p-—= CROSSOVER
BiAS-14V
15K

#-T0 OSCILLOSCOPE

.1”__L
’ v
a
o
o

on both sides, readjust the HORIZONTAL HOLD CENTER-
ING control.

9. Rotate the HORIZONTAL HOLD control through its
rangz, and observe the number of diagonal blanking bars that
appear just before the picture pulls into sync. The pull-in
should occur with from 1 to 2 diagonal bars when the sync
position is approached from either direction. If proper pull-in
is not obtained, repeat the above procedure.
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PHILCO

TV-350 & TV-354 CHASSIS

TUNER OSCILLATOR ALIGNMENT
TABLE NO. 1

AM GENERATOR: Connect to receiver antenna-input ter-
minals. (No matching network is required.) Use un-

modulated r-f output.

OSCILLOSCOPE: Connect the vertical-input lead, in series
with a 1000-ohm resistor, to the mixer grid test point.

Connect the scope ground lead to the chassis, near the
test point.

RECEIVER CIRCUIT ALTERATIONS: Disconnect tuner a-g-c
(white) lead from main chassis, and connect a 1.5 volt
bias battery, with negative terminal to white lead from
tuner, and positive terminal to chassis.

step oL SEING. LT AvgusT REMARKS
1 257 mc. channel 13 VC4 for zero beat on scope. a, If regeneration occurs, inject bias;
bias may ini-eased up to 3
volts, if necessary at pin 1 video
test jack — TS1.

b. Preset fine tuning adjustment so
that it is in the middle of its
range.

2 251 mc. channel 12 VCs for zero beat on scope.
3 245 mc. channel 11 VC6 for zero beat on scope.
4 239 mc. channel 10 VC7 for zero beat on scope.
5 233 mc. channel 9 VC8 for zero beat on scope.
6 227 mc. channel 8 VC9 for zero beat on scope.
7 221 mc. channel 7 VC10 for zero beat on scope.
8 64.5 mc. channel 6 VCi1 for zero beat on scope. 2nd harmonic gives 129 mc.
9 113 mc. channel 4 VC12 for zero beat on scope.
10 101 mc. channel 2 VC13 for zero beat on scope.
106 OHMS

SIGNAL GENERATOR

Fig. 4. Television suner response curve,
showing bandpass limits.

300 70
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@ (‘ '~
— Q) UHF
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Fig, 1. Antenna-Input matching network. _Tee2 D) .
) . .
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l — 512
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Fig. 6. Tuner Layout.
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SWEEP (FM) GENERATOR: Connect to antenna-input circuit
through antenna-input matching network (See figure 1).
OSCILLOSCOPE: Connect the vertical-input lead, in series with
a 1000-ohm resistor, to the mixer plate test point, TP4.

TUNER BANDPASS ALIGNMENT
TABLE NO. 2

RECEIVER CIRCUIT ALTERATIONS: Disconnect tuner a-g-c

Connect scope ground lead to the chassis, ncar TP4.

(white) lead from main chassis, and connect a 1.5 volt

bias battery, with negative terminal to white lead from
tuner, and positive terminal to chassis. Disconnect tuner
link from terminal board, B-9, and connect a 40 to 70-ohm
carbon resistor across the link.

SWEEP (FM) GENERATOR

PECE!VER

STEP SWEEP DIAL MARKER DIAL TUMING ADJusY REMARKS
SETTING SETTING
1 channel 13 Set first to 210 mic. and | channel 13 Use oscilloscope gain as high as
(213 mc. with | note position of mark- possible with respect to hum level
10-mc. sweep | er on response cufve. and “bounce”. Pips fix channel li-
width.) Then set to 216 mc. mits on curve. Response curve
and note position of should be flat between limits (see
marker on response fig. 5). If not, proceed with step 2.
| curve. o N
2 channel 13 213 mc. channel 13 | TC502 counterclockwise un- | CAUTION: Care must be taken
til single peak appears. not to unscrew core far enough to
o __| make it drop out of the coil.

3 channel 13 213 mc. channel 13 | TC504 until peak falls on | It may be necessary to increase

213 mc. marker.

sweep-generator output.

4 channel 6 Set first to 82 mc. and | channel 6 Curve should be symmetrical and
(85 mc. with | note position of mark- centered in pass band. If not, pro-
10-mc. sweep |er on response curve. ceed with step 5.
width.) Thea set to 88 mc.

and note position of
marker on response
] curve. .
[ s channel 6 85 mc. channel 6 | TC503 counterclockwise un- | CAUTION: Care must be taken
til single peak appears. not to unscrew core far enough to

: . L o . make it drop out of the coil.

6 channdl 6 85 mc. channel 6 | TC505 uatil peak falls on | It may be necessary to increase
o 85 mc. marker. sweep-generator output.

7 channel 6 85 mc. channel 6 | TC503 for maximum curve | After adjusting TC503, recheck as
height and symmetry of single | in step If necessary, reduce
peak. sweep-generator output to avoid
o overloading. |

8 channel 6 85 mc. channel 6 | Retouch TC503 and TC505 | To retouch, only turn cores slightly.
for symmetrical response, cen-

] o tered about 85 mc. marker.

9 channel 1 44 mc. channel 1 | Retouch TC503 and TC505 | After this adjustment recheck chan-

® | (UHF) (UHF) for symmetrical response cen- | nel 6 and be sure it is within limits.

tered about 44 mc.

NOTE: On channel 7, observe the tilt and center frequency of
the response curve. The curve should be centered on the pass
band and should be symmetrical. If it is not symmetrical, and
appears unbalanced, as in figure 6, adjust C507 and C512 (figure
5) to obtain a response curve which is in the mirror image

AM GENERATOR: Connect to mixer test point, TP2, through
a mixer jig, and adjust the generator for approximately
30 percent modulation at 400 cycles. Adjust the output of
the generator during alignment, to keep the output at the

second detector below 4 volt, peak to peak.

SWEEP (FM) GENERATOR: After step 7, connect to antenna-
input circuit through antenna input matching network. (See

figure 1.)

OSCILLOSCOPE: Connect the vertical-input lead to the 15K
resistor of the video i-f alignment jig. Connect scope

VIDEO I-F ALIGNMENT

into TS1.

(tilt in the opposite direction) of the original: for example, if
channel 7 response curve appears as in figure 6A, adjust C507
and C512 until the curve appears as in figure 7B. This adjust-
ment over-compensates to make allowance for the effect of
channel 13 adjustments upon channel 7 response.

ground lead to the ground lead of the jig. Plug jig

PRESET: Contrast and Brightness controls fully counterclock-
wise, and channel selector to channel 4. Adjust AGC

switch to normal position.

BIAS: Apply —14 volts of negative bias to pin 1 of video
i-f alignment jig; ground positive side of bias supply to

pin 3 of jig. (See figure 2.)

NOTE: If the i-f shield has been removed for repairs, it must
be replaced before proceeding with the alignment.
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VIDEO I-F ALIGNMENT (Continued)
TABLE NO, 3
AM GENERATOR SWEEP (FM) GENERATOR
STEP [ “piaL SETTING SWEEP DIAL MARKER DIAL ADJust REMARKS
SETTING SETTING

1 47.25 not used not used VC1 for minimum indication on |It is necessaty to keep the generator,

scope. output sufficiently high that & null ind

2 41.25 not used not used VC2 for minimum indication on dfc'uonpe??ovl::ve‘:”:v'z:g mrfg:di:;

scope. of the receiver by excessive signal,

3 45.4 not used not used TT for maximum indication on | Adjust the output of the AM generator,

scope. to keep the output at the second de.

4 45.4 not used not used T2 for maximum indication on t(elf;gtcol;evl;vivenfe'v&l:, osl:m: pm“k‘y

s be calibrated for this purpose before-
5 43.0 not used not used VC3 for maximum indication on | hand.)
scope.

6 42,7 not used not used T3 for maximum indication on
scope.

7 44.4 not used not used T4 for maximum indication on
scope,

8 not used channel 4 Run marker If necessary, retouch T1, T2, T3, Set Fine Tuning Cam to reference]
(69 mc., with | along curve, & T4 as directed in REMARKS ;;_omt previously made in step 1 of]
6-mc. sweep checking column, able 1. If response curve S no

width) against the fall within limits shown in fi 7, re-
curve limits CAUTION: Do not touch sett- |touch T1 & T2 for proper level of]
ivea in ings of VC1 and VC2. curve at video carrier frequency; ad-
g 7. just T4 to level top of curve and T3
for proper slope of low-frequency side
of curve. UTION: To retouch,
only turn the adjustments slightly, par-

ticularly T2.

SOUND IF ALIGNMENT

AM GENERATOR: Connect “hot” lead through a 2200 ohm VOLTMETER: Use v.t.v.m. or 20,000 ohms-per-volt voltmeter,

resistor to pin 2 of TSI, using the video‘ i-f alignment jig.
Connect ground lead of generator to ground lead of jig.

Connect to sound test point.
OSCILLOSCOPE: Connect through crystal probe to cathode

(pia 11) of picture tube.
mERns RSN NEEn AT J n
T T E o step | GENERATOR ADJUST REMARKS
S + H SETTING
o} L 1 4.5 mc. | T7 for maximum in- | Remove 1st video i-f|
1 N "W dication on volt-| tube, and adjust the
ICCLT 'ﬂ\." o meter. volume control for
-+ ) N\ \\‘ moderate speaker out-
g T \\‘.'\ z B
] i C 3 2 4.5 mc. | TS pri (bottom
g [ EuEALY of Ts) for maxi-
8 50 4 A mum indication on
w voltmeter,
W
z T \ 3 4.5 mc. | TS secondary (top| The point of ‘maxi-
3 e \ of T5) for maxi- | mum meter indication|
H \ mum indication on| for TCS should also
h volumeter and mini- | be the point of mini-
L mum speaker out-| mum speaker output,
put.
100
B 4 4.5 mc. | T8 for minimum in-
N dication as view on
! r O the oscilloscope,
\k ENES NN 5 use TS5 primary (bottom | ‘Replace 1st video i-
66 station |of T5) for mini-| tube, and tune in
67.25 70.25 signal | mum AM (noise or station, setting fine
cXLDREu:n nsgg i N buzz), using speak- | tuning control to ob-
FrREQUENCY IN M o ! er output for indi- | tain a crisp picture,
cation, with a smail amount
Fig. 7. Over-all R-F, I-F response curve, of beat.

showing tolerance limiis,
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OSCILLOSCOPE WAVEFORM PATTERNS

These waveforms were taken with the receiver adjusted fot an approximate peak-
to-peak output of 3.5 volts at the video detector. The voltages given with the wave-
forms are approximate peak-to-peak values. The frequencies shown are those of the
waveforms — not the sweep rate of the oscilloscope. The waveforms were taken with
an oscilloscope having good high-frequency response. With oscilloscopes having poor
high-frequency response, the sharp peaks of the horizontal waveforms will be more
rounded than those shown, and the peak-to-peak voliages will differ from those shown.

Fig. 8. Video Detector Outpss, Pin 2 of
TS1, 3.5 volts, 60 c.p.s.

Fig. 9. Video Detector Output, Pin 2 Fig. 10. Video .Amplifier Plate, Pin 7, Fig. 11. Sync Separator Grid, Pin 7, 38
of TS1, 3.5 volts, 15,750 c.p.s. 83 volss, 60 c.p.s. volts, 60 c.p.s.

Fig. 12. Sync Separator Plate, Pin 5, 41 Fig. 13. Vertical-Oscillator Grid, Pin 2, Fig. 14. Vertical-Ouspus Grid, Pin 6,
volts, 15,750 c.p.s. .34 velts, 60 c.p.s. 80 volts, 60 c.p.s.

Fig. 15. Vertical Output Plate, Pin 9, Fig. 16. Phase Comparer, Pin 2, 11 volis, Fig. 17. Horizontal Oscillator, 43 volts,
1100 volts, 60 c.p.s. 15,750 c.p.s. 15,750 c.p.s. test point.

Fig. 18. Horizontal-Oscillator Cathode, Fig. 19. Horizontal-Oscillator Grid, Pin Fig. 20. Horizontal-Output Grid, Pin 5,
Pins 3 and 8, 18 volts, 15,750 c.p.s. 2, 65 volis, 15,750 c.p.s. 160 volts, 15,750 c.p.s.
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MobDELS
24-§-529, 24-S-529U
24-S-531, 24-S-531U
24-S-532, 24-S-532U

Chassis Nos. KCS84F, KCS84H, KCS84J or KCS84K

RCA VICTOR

MODELS

24-1-420, 24-T-420U
24-1-435, 24-T-435U

Chassis No. KCS84C or KCS84F

Models 245529, 24S531, and 245532, use Chassis KCS84F or KCS84J which
employ VHF tuner KRK-22D. The exact circuit for these sets is published in this

manual.

Chassis KCS84H and KCS84K are identical to other chassis except that

a combination VHF -UHF (KRK-30D/E) tuner is used. These chassis are used in
Models 245529U, 24S531U, and 24S5320.

Models 24T420 and 24T435 use Chassis KCS84C which is practically identical
to KCS84F, Models 24T420U and 24T435U use Chassis KCS84E which is practically

identical to KCS84H.

PICTURE I-F TRANSFORMER ADJUSTMENTS.—

Connect the i-f signal generator across the link circuit on
terminals A and B of T104.

Connect the "VoltOhmyst” to the junction of R123 and
Cl142. Turn the AGC control fully clockwise.

Obtain two 7.5 volt batteries capable of withstanding
appreciable current drain and connect the ends of a 1,000
ohm poientiometer across each. Connect the battery positive
terminal of one to the chassis and the potentiometer arm to
the junction of R123 and Cl42.

Set the bias to produce approximately —5.0 volt of bias at
the junction of R123 and C142.

Connect the "VoltOhmyst”’ to the junction of R135 and
L102 and to ground.

Set the VHF signal generator to each of the following fre-
quencies and peak the specified adjustment for maximum
indication on the “VoltOhmyst.” During alignment, reduce
the input signal if necessary in order to produce 3.0 volts of
d-c at R135 and L102 with —5.0 volts of i-f bias at the junction
of R123 and Cl42.

445 me.. ... TIC8
45.5 me.. . . T1Q7
43.0 mMC.. ... T106

and adjust the picture i-f trap for minimum d-c output at

RI135, L102. 4725 mec................... L118

SWEEP ALIGNMENT OF PICTURE I.F.—

To align Tl and T104, connect the sweep generator to the
mixer grid test point TP2, in series with a 1500 mmf{. ceramic
capacitor. Use the shortest leads possible, with not more than
one inch of unshielded lead at the end of the sweep cable.
Connect the sweep ground lead to the top of the tuner.

Set the channel selector switch to channel 4.

Clip 330 ohm resistors across terminals A and B of T107
and T108.

Preset C122-to minimum capacity.

Adjust the bias box potentiometer to obtain —5.0 volts of
bias as measured by a "VoltOhmyst” at the junction of R123
and C142. Set the AGC control fully clockwise.

Connect a 180 ohm composition resistor from pin 5 of V106
to terminal A of T106. Connect the oscilloscope diode probe
to pin 5 of V106 and to ground.

Couple the signal generator loosely to the diode probe in
order to obtain markers,

Adjust Tl (top) and T104 (top) for maximum gain and
with 45.75 mc. at 75% of maximum response.

Set the sweep output to give 0.3 volt peak-to-peak on the
oscilloscope when making the final touch on the above
adjustment,

Adjust C122 until 42.5 mc. is at 70% response with respect
to the low frequency shoulder of the curve as shown in Figure
23. Maximum allowable tilt is 20%.

Disconnect the diode probe, the 180 ohm and two 330 ohm
resistors.

Connect the oscilloscope to the junction of R135 and L102.

Leave the sweep generator connected to the mixer grid test
point TP2 with the shortest leads possible.

Adjust the output of the sweep generator to obtain 3.0 volts
peak-to-peak on.the oscilloscope.

Couple the signal generator leosely 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 T106, T107 and T108 to obtain the response shown
in Fiqure 24.

RATIO DETECTOR ALIGNMENT.—Set the signal gener-
ator at 4.5 mc. and connect it to the first sound i-f grid, pin 1
of V101.

Connect the "VoltOhmyst' to pin 2 of V103.

Tune the ratio detector primary, T102 top core for maximum
d-c output on the "VoltOhmyst.” Adjust the signal level from
the signal generator for 6 volts on the "VoltOhmyst” when
finally peaked. This is approximately the operating level of
the ratio detector for average signals.

Connect the "VoltOhmyst to the junction of R108 and C109.

Tune the ratio detector secondary T102 bottom core for zero
d-c on the "VoltOhmyst.”

Repeat adjustments of T102 top for maximum d-c at pin 2 of
V103 and T102 bottom for zero d-c at the junction of R108 and
C109. Make the final adjustments with the signal input level
adjusted to produce 6 volts d-c on the "VoltOhmyst” at pin 2
of V103,

SOUND I-F ALIGNMENT.—Connect the signal generator
to the first sound i-f amplifier grid, pin 1 of V101.

Connect the "VoltOhmyst” to pin 2 of V103:

Tune the T10l top core for maximum d-c on the “'Volt-
Ohmyst.”

The output from the signal generator should be set to pro-
duce approximately 6.0 volts on the "“VoltOhmyst’ when the
final touches on the above adjustment are made.

4.5 MC. TRAP ADJUSTMENT.—Connect the signal gener-
ator in series with a 100 ohm resistor to pin 2 of V109, Set the
generator to 4.5 mc. and modulate it 30% with 400 cycles. Set
the output to approximately 0.5 volt.

Short the third pix i-f grid to ground, pin 1, V108, to prevent
noise from masking the output indication.

Connect the crystal diode probe of an oscilloscope to the
p'ate of the video amplifier, pin 9 of V110.

Adjust the core ‘of L104 for minimum output on the oscillo-
scope.

Remove the short from pin 1, V108 to ground.
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CIRCUIT SCHEMATIC DIAGRAM KCS84F OR KCS84]

24-S-529, 24-8-531
24-8-532
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(For voltage information see the next three pages)

All

117 v. a-c supply.

voltages measured with
Ohmyst” and with no signal input. Volt-
ages should hold within *20% with

“Volt-

Schematic Diagram
KCS84F or KCS84]
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RCA Victor (continued)

CHASSIS TOP VIEW

24-5-529. 24-S-529U, 24-S-531
245-531U, 24-S-532. 24-S-532U
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24-8-529, 24-8-529U, 24-S-531

24-S-531U, 24-S-532, 24-S-532U0

VOLTAGE CHART

RCA Victor {(continued)

The following measurements represent two sets of conditions. In the first condition, a 15000 microvolt test pattern signal was fed into the receiver,

the picture synced and the AGC control properly adjusted. The second condition was obtained by removing the antenna leads and short circuit-

ing the receiver antenna terminals. Voltages shown are read with a type WV97A senior "VoltOhmyst” between the indicated terminal and chas-

sis ground and with the receiver operating on 117 volts, 60 cycles, a-c. The symbcl < means less than.

Balance of voltage chart
on the next page, over.

E. Plate E. Screen E. Cathode E. Grid
Tube Tube Operating Notes on
No. Type Function Condition Pin Pin Pin Pin Measurements
No. Volts | No. | Vclts | No. Voits No. Volts
R-F 15000 Mu. V.
V1 (v2) | 6BQ7A | Amplifier Signal 170 — — 0.1
KRK22D No Signal 133 — — 8 1.1 0
Or R.F 15000 Mu. V.
KRK30D Amplitier Signal 1 270 - — 170 =
{or E) No Signal 1 260 | - | — 133 —
15000 Mu. V. . —24to
V2(Vl) | 6X8 Mixer Signal 9 160 8 160 6 0 7 -3.0
KRK22D —28to
or No Signal 9 145 8 145 6 0 7 -35
KRK30D R-F 15000 Mu. V. ~3.8to
(or E) Oscillator Signal 3 95 - — 6 0 2 —-5.5
—-3.0to
No Signal 3 90 — -~ 6 0 2 -5.1
1st Sound 15000 Mu. V.
V101 6AU6 I.F Amp. Signal 122 138 7 1.01 1
No Signal 113 - 126 7 .95 1 0
2nd Sound 15000 Mu. V. *Unreliable
V102 6AU6 I.F Amp. Signal 5 210 6 130 7 0 1 —2.05 measuring point.
Voltage d_epends
No Signal 5 205 | 6] 122 | 7 0 1 |*-112 on noise.
Ratio 15000 Mu. V. 7.5 ke deviation
V103 6ALS Detector Signal 1.7 — — 1 21 — — at 1000 cycles
No Signal 4.1 — — 1 11.8 — —
Ratio 15000 Mu. V.
Detector Signal 1.7 — — 21 — —
No Signal 2 4.1 — — 11.8 — =
1st Audio 15000 Mu. V.
V104 6AV6 Amplifier Signal 78 — — 0 1 -7 At min. volume
No Signal 76 — — 0 1 —.65 At min. volume
Audio 15000 Mu. V.
V105 6AQS Output Signal 5 205 220 2 15.2 1.7 0 At min. volume
No Signal ] 198 207 14.5 1.7 0 At min. volume
1st Pix. I.F 15000 Mu. V. *Unreliable
V106 6CF6 Amplitier Signal S 218 6 240 2 132 1 —-8.2 measuring point.
Make m_t[a‘u(s)ux%-
t at T104.B.
No Signal s | 955 | 6| 1os| 2 | 18| 1 [ *<on | T
2nd Pix. I.F | 15000 Mu. V.
V107 6CF6 Amplifier Signal 222 243 <0.1 1 —8.45
No Signal ] 95.5 6 105 0.53 1 <0.1
3rd Pix. I.F 15000 Mu. V.
V108 6CB6 Amplifier Signal 138 150 23 1 0
No Signal 130 6 143 2.2 1 <0.1
Picture 15000 Mu. V.
V109A 12AU7 | 2nd Det. Signal 1 -258 | — - 0 -1.85
No Signal 1 —14 — — 0 —.6
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RCA Victor (continued)

VOLTAGE CHART

24-5-529. 24-S-529U, 24-S-531
24-S-531U, 24-S-532, 24-S-532U

E. Plate E. Screen E. Cathode E. Grid
Tube Tube Operating Notes on
No. Type Function Condition Pin Pin Pin Pin Measurements
No. Volts No. | Volts No. Volts No. Volts
Horiz. Sync 15000 Mu. V.
V109B 12AU7 Separator Signal 260 — — 160 7 122
No Signal 253 — — 105 7 94.5
Video 15000 Mu. V. AGC control set for
VI10A 6X8 Amplifier Signal 9 120 8 147 6 9 7 —-1.85 normal operation
AGC control set for
No Signal 9 95 8 138 6 1.35 7 —-.6 normal operation
Vert. Sync 15000 Mu. V.
VI110B 6X8 Separator Signal 79 - - 6 .90 2 —26.8
No Signal 46.5 — -— 1.35 2 —-2.1
Video 15000 Mu. V.
VII1A 12AU7 Output Signal 231 — — 8 12
No Signal 225 — — 8 12.5 o]
AGC 15000 Mu. V.
V111B 12AU7 Amplifier Signal 1 —55 — — 135 125
No Signal 1 0.3 — — 132 68
Sync 15000 Mu. V.
VI12A 12AU7 | Output Signal 1 83 — — 0 -3.28
No Signal 1 84 — — 2 —-1.3
Vertical 15000 Mu. V. Depends on setting
VIi2B 12AU7 | Oscillator Signal 6 80 — — 8 0 7 —-63.5 | of Vert. hold control
& Discharge
Voltages shown
No Signal 6 182 — — 8 0 7 —60 are synced pix
adjustment
Vertical 15000 Mu. V.
Vi3 6AQS5 Output Signal 253 6 262 1.7 —-28.8
No Signal 245 253 0 1.7 -21.5
Horizontal 15000 Mu. V.
Vil4 6SN7GT | Osc. Control Signal 2 175 — — —3.5 1 —21
No Signal 2 170 — — —-5.5 1 —17.5
Horizontal 15000 Mu. V.
6SN7GT | Oscillator Signal 5 183 — — 6 —-67
No Signal 5 179 — — 0 —65
Horizontal 15000 Mu. V. *High Voltage
V11s 6CD6G | Output Signal Cap * 8 193 3 22 5 -14 Pulse Present
*High Voltage
No Signal Cap \ 8 185 3 20.5 5 —13.5 Pulse Present
1B3GT |H.V. 15000 Mu. V. *High Voltage
Viie /8016 Rectifier Signal Cap L — — 2&7 {18,700 — — Pulse Present
*High Voltage
No Signal Cap * — - 2&7 118,350 — — Pulse Present
15000 Mu. V. *High Voltage
Vi17 6AU4GT | Damper Signal 5 261 — — 3 * - — Pulse Present
*High Voltage
No Signal 5 253 — — 3 - — - Pulse Present
15000 Mu. V. At average
viig 24CP4A | Kinescope Signal Cap |[18,700{ 10 | 428 11 44.5 2 0 Brightness
At average
No Signal Cap |18,350 | 10 | 425 11 39.5 2 0 Brightness
15000 Mu. V.
Vil9 S5U4G Rectifiers Signal 4&6 — — — 2&8 277 — —
V120 SY3GT
No Signal 4&6 — — — 2&8 271 - —
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P‘ (]
\ =/
TELEVISION RE(EIVERS——MODELS

21-5-501(U), 21-5-502(U), 21-5-503(U),
21-5-504(U), 21-5-505{U), 21-5-506(U),
21-$-517(U), 21-5-518(U), 21-5-519(U),
21-5-521(U), 21-$-522(U), 21-5-523(U),
21-5-525(U), 21-5-526(U), 21-5-531(),
21-5-5251(U), 21-$-5252(V)

Chassis Nos, KCS88B, KCS88C, KCS88D, KCS8SE, KCS88J,
KCS88K, KCS8BL, KCS88M, KCS88YV, or KCSS8S8VA

21-5-348K, 21-5-348KU, 21-5-355K,
21-5-355KU, 21-S-357K, 21-S-357KU,
21-S-362K, 21-5-362KU, 21-S-367K,
21-5-367KU, 21-5-369K, 21-S-369KU

Chassis Nos. KCS88, KCS88A, KCS88F or KCS88H

RCA VICTOR

(Continued below and on the next 7 pages)

The models listed at left without the
sufix "U" are for VHF reception.

These models use Chassis KCS88B,
KCS88C, KCS88D, KCS88E, KCS88V,
with tuner unit KRK-22D. The models
with the suffix "U'" use Chassis KCS88J,
KCS88K, KCS88L, KCS88M, or KCS88VA,
with VHF -UHF tuner unit KRK-30, and
the circuit for these sets is included.

The models listed at left without the
suffix '"U'" use Chassis KCS88, KCS88A,
which are very similar to Chassis KCS
-88B. The models with the suffix "U"
use Chassis KCS88F or KCS88H which
are similar KCS88J, but use tuner
KRK-31 for combined VHF and UHF
reception. In general, this service
material is applicable to all models.

Models 21S548 (Chassis KCS88N) and 215548U (Chassis KCS88P) are combinations

with the television sections very similar to the sets described on these pages.

Models 175450, 175451, and 175453, use
Chassis KCS87 with tuner KRK-32. These
same numbered models with a suffix "U"
use Chassis KCS87A with tuner KRK-30A.
These are similar sets to the ones covered
in these pages, but use 17HP4 picture tubes.

VHF UHF

CHANNEL

INDICATOR
\

CHANNEL
INDICATOR

PICTURE -
el

\1:\‘\
/©/
ON-OFF -

& SOUND | A \ N
VOLUME/%/‘/ﬁ//j _,_\ —

HORIZONTAL / HE IGHT
C(FREQ.Y RTICAL
//

VHF FINE
TUNING &
UHF TUNING

VHF CHANNEL
SELECTOR
\ VE UHF CHANGEOVER
BRIGHTNESS | HOLD SwITC
HORIZONTAL VERTICAL
DRIVE LINEARITY

TV - PHONO
TONE SWITCH

Receiver Operating Controls (UHF-VHF Models).

ION TRAP MAGNET ADJUSTMENT.—Set the ion trap
magnet approximately in the position shown in Figure 3.
Starting from this position immediately adjust the magnet by
moving it forward or backward at the same time rotating it
slightly around the neck of the kinescope for the brightest
raster on the screen. Reduce the brightness control setting
antil the raster is slightly above average brilliance. Turn the
focus control (shown in Figure 3) until the line structure of
the raster is clearly visible. Readjust the ion trap magnet for
maximum raster brilliance. The final touches of this adjust-
ment should be made with the brightness control at the maxi-
mum clockwise position with which good line focus can be
maintained.

FOCUS MAGNET
POSITIONING  ADJUSTMENT

KINE SCOPE
SOCKET
ON TRA
MAGNET  #
°
- DEFLECTION YOKE
ADIUSTMENT
wINE
KINE
CUSHION
N\
Gl 7 DEFLECTION
» YOKE
rocus
CONTROL /
/

CENTERING
ADJUSTMENT
LEVER
% FOCUS CONTROL AND ION T OCATIONS

RAP L
ON VERTICALLY MOUNTED CHASSIS.

Figure 3—Y oke and Focus Magnet Adjustments

DO NOT INSTALL, REMOVE OR HANDLE THE KINESCOPE IN ANY MANNER UNLESS SHATTER-
PROOF GOGGLES ARE WORN. PEOPLE NOT SO EQUIPPED SHOULD BE KEPT AWAY WHILE
HANDLING KINESCOPES. KEEP THE KINESCOPE AWAY FROM THE BODY WHILE HANDLING.
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RCA Victor (continued)

DEFLECTION YOKE ADJUSTMENT.—If the lines of the
raster are not horizontal or squared with the picture mask,
rotate the deflection yoke until this condition is obtained.
Tighten the knurled yoke adjustment nuts.

PICTURE ADJUSTMENTS.—It will now be necessary to
obtain a test pattern or picture in order to make further
adjustments.

When the Horizontal Oscillator and AGC System are oper-
ating properly, it should be possible to sync the picture at this
point. However, if the AGC control is misadjusted, and the
receiver is overloading, it may be impossible to sync the
picture.

If the receiver is overloading, turn R149 on the rear apron
(see Figure 4) counter-clockwise until the set operates nor-
mally and the picture can be synced.

CHECK OF HORIZONTAL OSCILLATOR ADJUSTMENT.—
Turn the horizontal hold control to the extreme clockwise
position. The picture should be out of sync, with approxi-
mately twelve bars slanting downward to the right. Turn the
control counter-clockwise slowly. The number of diagonal
black bars will be gradually reduced and when only 1¥%: to
3 bars sloping downward to the right are obtained, the pic-
tyre will pull into sync upon slight additional counter-clock-
wise rotation of the control. The picture should remain in sync
for approximately two full turns of additional counter-clock-
wise rotation of the control. Continue counter-clockwise rota-
tion until the picture falls out of sync. Rotation beyond fall-
out position should produce between 2 and 5 bars before
interrupted oscillation (motorboat occurs). Interrupted oscil-
lation (motorboat) should be reached before full counter-
clockwise rotation.

When the receiver passes the above checks and the picture
is normal and stable, the horizontal oscillator is properly
aligned. Skip “Adjustment of Horizontal Oscillator” and pro-
ceed with “Focus Magnet Adjustment.”

% OMITTED ON MODELS
21-3-501(V), 21-3-502 (U},

INSTALLATION INSTRUCTIONS

21-S-501 to 21-S-537 incl.
21-S-501U to 21-S-537U incl.

ADJUSTMENT OF HORIZONTAL OSCILLATOR.—If in the
above check the receiver failed to hold sync over two full
turns of counter-clcckwise rotation of the control from the
pull-in point, it will be necessary to make the following ad-
justments.

Turn the horizontal drive trimmer C171 fully clockwise, then
counter-clockwise one full turn. Set the ‘width coil L111 with
the stud flush with the inside edge of the chassis. Set the sine
wave coil L121 fully counter-clockwise.

Adjustment of the horizontal frequency control in the coun-
ter-clockwise direction will show a multiple number of bars
before “motorboat” occurs. Adjust the sine wave coil L12]
until 3 or 4 bars are present before “motorboat” occurs,
when the horizontal frequency control is rotated counter-
clockwise from the fall out point.

If it is impoasible to sync the picture and the AGC system
is in proper adjustment it will be necessary to align the Hori-
zontal Oscillator by the method outlined in the alignment
procedure on page

FOCUS MAGNET ADJUSTMENT. —The focus magnet
should be adjusted so that there is approximately three-
eighths inch of space between the rear plate of the yoke and
the flat of the front face of the focus magnet. This spacing
gives best average focus over the face of the tube.

The cxis of the hole through the magnet should be parallel
with the axis of the kinescope neck with the kinescope neck
centered in the opening.

CENTERING ADJUSTMENT.—Centering is accomplished
by means of a separate plate on the focus magnet. The cen-
tering plate includes a nut which must be loosened before
centering. Up and down adjustment of the plate moves the
picture up and down and sidewise adjustment moves the
picture from side to side.

If a corner of the raster is shadowed, check the position of
the ion trap magnet. Reposition the magnet within the range

KRK 220 a 21-s-s18(u} of maximum raster brightness to eliminate the shadow and
T o0 * 111 recenter the picture by adjustment of the focus magnet plate.
dee il In no case should the magnet be adjusted to cause any loss

< INPUT-

I OR
—— o\

Figure 4—Rear Chassis Adjustments

CYRTYs

of brightness since such operation may cause immediate or
eventual damage to the tube. In some cases it may be neces-
sary to shift the position of the focus magnet in order to
eliminate a corner shadow.

WIDTH AND DRIVE ADJUSTMENTS.—Set the horizontal
control at the “pull-in” point. Adjustment of the horizontal
drive control affects the high voltage applied tc the kine-
scope. In order to obtain the highest possible voltage hence
the brightest and best focused picture, adjust horizontal drive
trimmer counter-clockwise until a bright vertical line appears
in the middle of the picture then clockwise until the bright

NOTE: Chassis designations with an X" as the final letter (such as
KCS88CX) use plate assembly Z102, instead of printed circuit PC102, for
picture IF section and are connected as shown below.

vios Ti05 V106 T 106 Y107 TIo7
6CB6  zuw.Pu. o & .
I-F TRANS. " 3RD. PIX.\.F CRI10Y
A s 45,5 MC. AMPL | 44.5 MC. 240, DET.
> 5| crer +
‘ . 9 = ‘
5
1228 LC122 |71 RI26 C126
o3 T 470 680 =001
ct25] Sri27| R128
A T$180 470
Liig |09
il C183)
£ Al 470
s L
[ B =
c119
0.39
Y 4+260V. +260V. + 142V,

122
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21-S-501 to 21-S-537 incl.
21-S-501U to 21-S-537U incl.

line just disappears.

At maximum brightness adjust the width control LI11 to
obtain correct picture width.

Return the brightness to normal level and readjust the drive
trimmer C171 as before.

Adjustments of the horizontal drive control affect horizontal
oscillator hold and locking range. 1f the drive control was
adjusted, recheck the oscillator alignment.

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS.—
Adjust the height control (R165 behind front control panel)
until the picture fills the mask vertically. Adjust vertical line-
arity (R174 behind front control panel), until the test pattern
is symmetrical from top to bottom. Adjustment of either con-
trol will require a readjustment of the other. Adjust centering
to align the picture with the mask.

FOCUS.—Adjust the focus control for maximum definition
in the test pattern vertical “wedge’ and best focus in the
white areas of the pattern.

Recheck the position of the ion trap magnet to make sure
that maximum brightness is obtained.

Check to see that the knurled nuts of the yoke and focus
magnet and the focus magnet mounting nuts are tight.

CHANNEL

FINE TUNING
SELECTOR pnoe
KNOB

TO REMOVE KNOBS PULL
OUTWARD OFF SHAFT

OSCILLATOR  ADJUSTMENT
CHANNEL NUMBER

Figure S—KRK22D R-F Oscillator Adjustments

KRK22D., OR KRK30 VHF R-F OSCILLATOR ADJUST-
MENTS.—Tune in all available stations to see if the receiver
r-f oscillator is adjusted to the proper frequency on all chan-
nels. The adjustments for channels 2 through 12 are available
from the front of the cabinet by removing the station selector
escutcheon as shown in Figure 5 or 6. Adjustment for chan-
nel 13 is on top of the chassis. The oscillator for the UHF tuner
section of the KRK30 tuner should be adjusted by the method
outlined on page 14 under Alignment Procedure.

AGC THRESHOLD CONTROL.—The AGC threshold con-
trol R149 is adjusted at the factory and normally should not
require readjustment in the field.

To check the adjustment of the AGC Threshold Control, tune
in a strong signal and sync the picture. Momentarily remove
the signal by switching off channel and then back. If the pic-

VHF CHANNEL SELECTOR
4 UNg CHANGE OVER KNOB

UHF CHANNEL
INDICATOR DIAL

FINE TUNING
& UHF TUNING
KNOB .

TO REMOVE KNOBS AND UHF
INDICATOR DIAL PULL OUTWARD
OFF SHAFT

OSCILLATOR ADJUSTMENT
CHANNEL NUMBER

Figure 6—KRK30 VHF R-F Oscillator Adjustment

INSTALLATION INSTRUCTIONS

RCA Victor (continued)

ture reappears immediately, the receiver is not overloading
due to improper setting of R149. If the picture requires an
appreciable portion of a second to reappear, or bends exces-
sively, R149 should be readjusted. .

Turn R149 fully counter-clockwise. The raster may be bent
slightly. This should be disregarded. Turn R149 clockwise
until there is a very, very slight bend or change of bend in
the picture. Then turn R149 counter-clockwise just sufficiently
to remove this bend or change of bend.

I the signal is weak, the above method may not work as it
may be impossible to get the picture to bend. In this case,
turn R149 clockwise until the snow in the picture becomes
more pronounced, then counter-clockwise until the best signal
to noise ratio is obtained.

The AGC control adjustment should be made on a strong
signal if possible. If the control is set too far clockwise on a
weak signal, then the receiver may overload when a strong
signal is received.

FM TRAP ADJUSTMENT.—In some instances interference
may be encountered from a strong FM station signal. A trap
is provided to eliminate this type of interference. To adjust
the trap tune in the station on which the interference is ob-
served and adjust the FM trap for minimum interference in
the picture. The trap is L53 on KRK22D or L5 or KRK30 tuners
and is located on the antenna matching transformer.

CAUTION.—In some receivers, the FM trap L5 or L53 will
tune down into channel 6 or even into channel 5. Needless to
say, such an adjustment will cause greatly reduced sensitivity
on these channels. If channels 5 or 6 are to be received, check
LS or L53 to make sure that adjustment does not affect sensi-
tivity on these two channels.

Replace the cabinet back and connect the receiver antenna
leads to the cabinet back. Make sure that the screws holding
the back are up tight, otherwise it may rattle or buzz when the
receiver is operated at high volume.

KINESCOPE AND SAFETY GLASS CLEANING.—The {ront
safety glass may be removed to allow for cleaning of the
kinescope faceplate and the safety glass if required.

To do this, remove the rear panel of the receiver. There
are several flat springs holding the front metal trim of the
cabinet to the plastic kinescope mask.

Reach in from the rear of the receiver and press in on each
spring at the open end. Slide the spring out of the slot pro-
vided. The front trim and safety glass should be held in posi-
tion by another person to prevent its falling outward when
removing the springs.

Remove the metal trim and the safety glass.

The kinescope faceplate and the safety glass should only
be cleaned with a soft cloth and "Windex' or similar clean-
ing agent.

Replace the metal trim, the cabinet rear panel and the
safety glass.

PICTURE I-F TRANSFORMER ADJUSTMENTS.—

Connect the i-f signal generator, in series with a 1500 mmf.
ceramic capacitor, to the mixer grid test point TP2.

Connect the "VoltOhmyst' to the junction of R118, R146 and
C120 and to ground. Turn the AGC control fully clockwise.

Obtain two 7.5 volt batteries capable of withstanding
appreciable current drain and connect the ends of a 1,000
ohm potentiometer across each. Connect the battery positive
terminal of one to the chassis and the potentiometer arm to
the junction of R118, R146 and C120. The second battery will
be used later.

Set the bias to produce approximately —4.0 volt of bias at
the junction of R118, R146 and C120.

Connect the "VoltOhmyst”’ to the junction of R129 and
L103 and to ground.

Set the VHF signal generator to each of the following fre-
quencies and peak the specified adjustment for maximum
indication on the “VoltOhmyst”” (Note: These transformers
should be peaked with their cores at the ends of the coils
nearest the chassis.) During alignment, reduce the input sig-
nal if necessary in order to produce 3.0 volis of d-c at R129
and L103 with —4.0 volts of i-f bias at the junction of R118,
R146 and C120.

45 me... .. . .. T107
455 me.. .. ...T106
430 me.. ...... ... .. .. .. .. .TI0S
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RCA Victor (continued)

Set the VHF signal generator to the following frequency
and adjust the picture i-f trap for minimum d-c output at
R129, LI103. Use sufficient signal input to produce 3.0 volts
of d-c on the meter when the adjustment is made.

4725 me.. ... L102

(Note: Core should be at end of coil nearest chassis when
properly adjusted.)

SWEEP ALIGNMENT OF PICTURE I-F.—

To align the mixer plate circuit, connect the sweep gener-
ator to the mixer grid test point TP2, in series with a 1500
mmf. ceramic capacitor. Use the shortest leads possible, with
not more than one inch of unshielded lead at the end of the
sweep cable. Connect the sweep ground lead to the top of
the tuner.

Set the channel selector switch to channel 4.

Clip a 330 ohm resistor between pin 1 of V107 and ground.,

Preset Cl116 to minimum capacity.

Adjust the bias box potentiometer to obtain —4.0 volts of
bias as measured by a “VoltOhmyst"” at the junction of Rl 18,
R146 and C120.

Connect a 180 ohm composition resistor from pin 5 of V105
to pin 6 of V10S. Connect the oscilloscope diode probe to pin
S of V105 and to ground.

Couple the signal generator loosely to the diode probe in
order to obtain markers.

For Models Without Suffix "U"

Adjust T] (top) and T104 (top) for maximum gain and with
45.75 mc. at 75% of maximum response.

Set the sweep output to give 0.3 to 0.5 volt peak-to-peak on
the oscilloscope when making the final touch on the above
adjustment.

Adjust C116 until 42.5 mc. is at 70% response with respect
to the low frequency shoulder of the curve as shown in F igure
9. Maximum allowable tilt is 20%.

Disconnect the diode probe, the 180 ohm and the 330 ohm
resigtors,

Connect the oscilloscope to the junction of R129 and L103.

Leave the sweep generator connected to the mixer grid test
point TP2 with the shortest leads possible.

Adjust the output of the sweep generator to obtain 3.0 to
5.0 volts peak-to-peak on the oscilloscope.

Couple the signal generator loosely to the grid of the first
pix i-f amplifier. Adjust the output of the signal generator to
produce small markers on the response curve,

Wit g%
4575 MC
~50%
oM
~3 1502
Figure 9— Figure 10—
KRK22D Overall I-F
T1 and T104 Response
Response with KRK22D

Retouch T105, T106 and T107 to obtain the response shown
in Figure 10.

Increase sweep output ten times and check attenuation at
41.25 mc. Adjust T105 and T107 to_set 41.25 mc. between 25
and 35 times down with curve as shown in Figure 10.

Move the sweep generator to the antenna terminals. Con-

nect —3.0 volts bias to pin § of V103. Adjust T106 and T107.

slightly to correct for any overall tilt while switching from
channel to channel.

Instructions Applicable to ""U" Models

Adjust T2 (top) and TI04 (top) for maximum gain and
with 45.75 mc. at 75% of maximum response.

Set the sweep output to give 0.3 to 0.5 volt peak-to-peak
on the oscilloscope when making the final touch on the above
adjustment.

ALIGNMENT PROCEDURE

21-S-501 to 21-S-537 incl.
21-8-501U to 21-S-537U incl.

Adjust C116 until 42.5 mc. is at 70% response with respect
to the low frequency shoulder of the curve as shown in
Figure 11. Maximum allowable tilt is 20%.

Disconnect the diode probe, the 180 ohm and the 330 ohm
resistors.

4575 MC 42.5MC 4575 MC
3pc 750 £5%
42.5MC

40

Figure 11— Figure 12— Figure 13—
KRK30 Overall KRK30

T2 and T104 I-F Response LY and C308
Response with KRK30 I-F Response

Connect the oscilloscope to the junction of R129 and L103.

Leave the sweep generator connected to the mixer grid test
point TP2 with the shortest leads possible.

Adjust the output of the sweep generator to obtain 3.0 to
0.5 volts peak-to-peak on the oscilloscope.

Couple the signal generator loosely to the grid of the first
pix i-f amplifier. Adjust the output of the signal generator to
produce small markers on the response curve.

Retouch T105, T106 and T107 to obtain the response shown
in Figure 12.

Increase sweep output ten times and check attenuation at
41.25 mc. Adjust T105 and T107 to set 41.25 mc. between 30
and 40 times down with curve as shown in Fi igure 12.

To align the I-F amplifier circuit of the KRK30, connect the
VHF sweep generator to the front terminal of the 1N82 crystal
holder in series with a 1000 ohm resistor and a 1500 mmf.
ceramic capacitor. Use the shortest leads possible, grounding
the sweep ground lead to the tuner case.

To do this, remove the crystal cover and connect the re-
sistor, after insulating the lead with tubing, to the crystal
front terminal.

Set the UHF CHANGEOVER switch to the UHF position, and
the UHF TUNING between channels 68 and 69 at 800 mc.

Connect a 180 ohm composition resistor and a 1500 mmf.
capacitor in series between test point TP3 and ground with
the capacitor connected to TP3 and the resistor to ground.

Connect the oscilloacope diode probe to the junction between
the resistor and capacitor.

Couple the VHF signal generator loosely to the diode probe
in order to obtain markers.

Connect the potentiometer arm of the second bias supply
to the AGC terminal on the tuner and ground the battery
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce —3.0 volts of bias, as measured by the
“"VoltOhmyst" at the AGC terminal on the tuner.

Set the sweep generator to produce 0.5 volt or less peak-to-
peak on the oscilloscope.

Adjust C308, on the UHF section, and LY, on the VHF sec-
tion, of the tuner for maximum gain with 45.75 mc, and 42.5
mc. markers as shown in figure 13.

If necessary adjust L27 to place the 45.75 mc, marker at
the peak of the curve. Adjust L43 for minimum tilt of the curve
as shown in figure 13.

Remove the resistor, capacitor and diode probe from TP3
and connect the oscilloscope to the junction of R129 and L103,
Use 3.0v peak-to-peak on the oscilloscope.

Connect the VHF sweep generator to the antenna ter-
minals. Keep the AGC bias at —3.0 V and the I-F bias at
—4.0 volts.

Couple the signal generator loosely to the grid of the first
picture I-F amplifier.

Switch through all VHF channels and check for proper
curve shape as in figure 12. Retouch T106 and T107 slightly
to correct for any overall tilt that is essentially the same on
all channels.

Disconnect the VHF sweep generator and connect the UHF
sweep generator to the antenna terminals. Check on all UHF
channels for proper wave shape as shown in figure 12, re-
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21.8-501U to 21-S-537U incl.

touching C308 and L9 if necessary to correct any overall tilt.

21-S-501 to 21-8-537 incl.

Do not retouch T2, T104, T10S, T106 or T107.

Remove the sweep and marker generators and the bias
supplies.

RATIO DETECTOR ALIGNMENT.—Set the signal gen-
erator at 4.5 mc. and connect it to the first video amphfier
grid, pin 7 of VI08A, in series with a .01 mfd. capacitor.

As an alternate source of signal, the RCA WR33B or
WR39C calibrator may be employed. In such a case, con-
nect the calibrator to the grid of the third pix i-f amplifier,
pin 1 of V107.

Set the frequency of the calibrator to 45.75 mc. (pix carrier)
and. modulate with 4.5 mc. crystal The 4.5 mc. signal
will be picked off at pin 9 of VI08A and amplified through
the sound i-f amplifier.

Connect the "VoltOhmyst” to pin 7 of V102.

Tune the ratio detector primary, T102 top core for maximum
d-c output on the “VoltOhmyst.” (Peak with core at end of
coil away from chassis.) Adjust the signal level from the
signal generator for 5 volts on the “VoltOhmyst” when
finally peaked. This is approximately the operating level of
the ratio detector for average signals.

Connect the "VoltOhmyst” to the junction of R104 and C107.

Tune the ratio detector secondary T102 bottom core for zero
d-c on the "VoltOhmyst.” (Adjust with core at chassis end
of coil.)

Repeat adjustments of T102 top for maximum d-c at pin 7
of V102 and T102 bottom for zero d-c at the junction of R104
and C107. Make the final adjustments with the signal input
level adjusted to produce 5 volts d-c on the "VoltOhmyst” at
pin 7 of V102.

SOUND TAKE-OFF ALIGNMENT.—Connect the signal
generator to the first video amplifier grid, pin 7 of V108A.

As an alternate source of signal, the RCA WR3SB or
WR39C calibrator may be employed as above.

Connect the "VoltOhmyst” to pin 7 of V102

Tune the T101 top core for maximum d-c on the "Volt-
Ohmyst.” (Peak with core at chassis end of coil.)

The output from the signal generator should be set to
produce approximately 5 volts on the "VoltOhmyst” when
the final touches on the above adjustment are made.

{Alternate Method for Ratio Detector and
Sound I-F Alignment)

Set the signal generator at 4.5 mc. and connect it to the
first video amplifier grid, pin 7 of V108A in series with a .01
mid. capacitor,

Connect the "VoltOhmyst” to pin 7 of V102,

Tune the ratio detector secondary T102 bottom core for
maximum d-c on the “VoltOhmyst.” (Peak with core at chassis
end of coil.)

Tune the ratio detector primary, T102 top core for maximum
d-c output on the “VoltOhmyst.” (Peak with core at end of
coil away from chassis.) Adjust the signal level from the
signal generator for 5 volts on the “VoltOhmyst” when finally
peaked, when making the above adjustments.

Tune the T101 (top) core for maximum d-c on the “Volt-
Ohmyst.” (Peak with core at chassis end of coil.)

The output from the signal generator should be set to
produce approximately 5 volts on the "VoltOhmyst” when
the final touches on the T101 adjustment are made.

Connect the "VoltOhmyst" to the junction of R104 and C107.

Tune T102 bottom for zero d-c at the junction of R104
and C107. (Make adjustment with core at chassis end of coil.)

45 MC. TRAP ADJUSTMENT.—Connect the signal gen-
erator in series with a 1500 mmf. capacitor to pin 7 of V108A.
Set the generator to 4.5 mc. and modulate it 30% with 400
cycles. Set the output to approximately 0.5 volt.

Short the third pix i-f grid to ground, pin 1, V107, to prevent
noise from masking the output indication.

Connect the crystal diode probe of an oscilloscope to the
plate of the video output, pin 6 of V109A.

Adjust the core of L109 for minimum output on the oscillo-
scope. (Make adjustment with core at chassis end of coil.)

Remove the short from pin 1, V107 to ground.

As an alternate method, this step may be omitted at this
point in the alignment procedure and the adjustment made
“on the air” after the alignment is completed.

If this is done, tune in a station and observe the picture on
the kinescope. If no 4.5 mc. beat is present in the picture,
when the fine tuning control is set for proper oscillator-fre-

ALIGNMENT PROCEDURE

quency, then L109 requires no adjustment. If a 4.5 mc. beat is
present, turn the fine tuning control slightly clockwise so as
to exnggerate the beat and then adjust L109 for minimum
beat.

AGC CONTROL ADJUSTMENT.—Disconnect all test equip-
ment except the oscilloscope which should be connected to
pin 6 of VI109A.

Connect an antenna to the receiver antenna terminals.

Turn the AGC control fully counter-clockwise.

Tune in a strong signal and adjust the oscilloscope to see
the video waveform.

Turn the AGC contro! clockwise until the tips of sync begin
to be compressed, then counter-clockwise until no compres-
sion is obtained.

HORIZONTAL OSCILLATOR AND OUTPUT ALIGNMENT.
—Normally the alignment of the horizontal oscillator is not
considered to be a part of the alignment procedure, but since
the oscillator waveform adjustment may require the use of an
oscilloscope, it can not be done conveniently in the field.
The wavelorm adjustment is made at the factory and nor-
mally should not require readjustment in the field. However,
the waveform adjustment should be checked whenever the
receiver is aligned.

Turn the horizontal drive trimmer C171 fully clockwise
then counter-clockwise one full turn. Set the stud of the
width coil L111 flush with the inside rear edge of the chassis.

Place a jumper across the terminals of the sine wave coil
L121 and adjust the horizontal (frequency) control until the
picture pulls into sync. Remove the short across the sine
wave coil.

Connect the low capacity probe of an oscilloscope to
the junction of L120, L121 and R1839. Turn the horizontal
(frequency) control clockwise until the picture falls out of
sync, then counter-clockwise until the picture just pulls into
sync. The pattern on the oscilloscope should be shown
in Figure 23. Adjust the sine wave adjustment core L121
until the two peaks are at the same height. During this adjust-
ment, the picture must be kept in sync by readjusting the
hcrizontal (frequency) control if necessary.

FINCORRECT

s

Figure 23—Horizontal Oscillator Waveforms

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 may occur. 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 hold control approaches the clockwise position.

Remove the oscilloscope upon cqmpletion of this adjust-
ment.

Horizontal Drive Adjustment (for correct locking range).
Turn the horizontal (frequency) control until the picture falls
out of sync with the diagonal lines sloping down to the right.
Slowiy turn the horizontal control.counter-clockwise and note
the number of diagonal bars obtained just before the picture
pulls into sync.

Pull-in should occur with one and one-half to three bars
present.

With the horizontal control set at the pull-in point, adjust
the horizontal drive trimmer C171 counter-clockwise for a
bright vertical line in the center of the picture. Turn the
trimmer clockwise until the line just disappears.

Set the brightness control to maximum and adjust the
width control so the picture fills the mask. Return the bright-
ness control to normal and readjust the horizontal drive
trimmer as above.

The picture should pull into sync with one und one-half
to three bars present, remain in sync for approximately two
full turns counter-clockwise from pull-in, and fall out of sync
with between 2 and 5 bars present before interrupted oscil-
lation (motorboating) occurs.

RCA Victor (continued)
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CHASS TOP VIEW

21-5-501 to 21-S-537 incl.

RCA Victor (continued
( ) 21-S-501U to 21-S-537U incl.
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RAYTHEON MANUFACTURING COMPANY

17T18 and 21T19 CHASSIS

(See list of models on next page, over.)

/ 12BH7 6CB6 ©ANS —)(-258fo

V.0SC 8 2ND IF AMP 3RD IF AMP AUDIO OUTPUT

QUTPUT ‘ D?TECTOR /
@D ©
o(CB6 6BN6

IST IF AMP AUDIO DET &
: 6AN8..
0SC-CONV @

VIDEO AMP \
SYNC SEP
\BUZZ

_6BC5 PICTURE 12AU7 CONTROL
R AMP TUBE g
> COARSE @
) Jar e
H. HOLD
RESISTOR coiL @ sYNC AMP
//:AUDIO IF AMP
*2 5AX4\@ *25BQ6
DAMPER H. PULSE AMP
3% NOTE:
SELENIUM
RECTIFIERS IX2B
\\ H.V. RECT %
/ RF TEST L202A (TOP) T200 \
Pl L2028\ (BOTTOM)
Co L 200 T20I
| © @ ©/

BUZZ ®
CONTR
L160 /@
] T100 e
/X»;Viﬂv/\/ (Continued on next 3 pages.)
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17T18, 21T19 TELEVISION SCHEMATIC DIAGRAM

NOTE:
CAPACITOR  VALUES IN "MMF D"
UNLESS OTHERWISE MARKED.

ON -OFF VOLUME

RAYTHEON
[
|
MODEL CHASSIS |
M-1750A 17T18 :
M-1750C 17T18 |
M-1750G 17T18
M-1750K 17T18 |
M-1751D 17T18 |
M-1751F 17718 |
M-1752E 17T18
M-1752L 17T18 f
M-2160A 21T19 [
M-2160C 21T19 |
M-2160G 21T19 |
M-2160K 21T19
M-2161D 21T19 !
M-2161F 21719 [
M-2162E 21T19 '
M-2162L 21T19 |
I
I
|
|
|
|
|
|
]
I
{

H HOLD BRIGHTNESS

FINE TUNING

STATION SELECTOR

Top Controls

0SC. ADJUSTMENT

V LIN

V. SIZE

RESISTOR WATTAGE SHOWN IN
1/2 WATT UNLESS OTHERWISE MARKED

v-Ta

2 6AN8

AUDIO IF AMP

:
o
0

&

~

[e]
'
Ll

l
|

———— || |-

6CB6

IST IF AMP

Service Controls'

YNC SEP
16300 R30I SYNC
220 Q470K v 68V
500V,

b
—r hd
} _PRINTED
= CIRCUIT

ey e T T
R o,
, cs00]| ! |
i a70| ! L
Tt
t ANTENNA e _
500V s TERMINALS —
v s
I |470 peg :
i 2ok | 125V o R506
! [ SELENIUM FUSIBLE
| AR J e RECTIFIERS { RESISTOR
133 an

f Isw ! ﬂf 8 V3
! ! ) sAX4
! 1| seov 2
1 K

tF G503 2 V-2
L I 5000 580

7
SAFETY

INTER- LOCK ais Wi

ON-OFF SWITC:
ON VOLUME CONTROL

130




| MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

Raytheon Chassis 17T18 and 21T19

ILTAGE READINGS TAKEN WITH A V.T.V.M., LINE VOLTAGE NOTE: COIL RESISTANCE READINGS NEAR COILS AND TRANSFORMERS WERE TAKEN WITH

115 V. AC AND THE ANTENNA SHORTED TO CHASSIS.

AN OHMMETER DIRECTLY ACROSS COIL BEING MEASURED EXCEPT THOSE INDICATED
BY AN ASTERISK (*), ONE LEAD WAS DISCONNECTED. COILS SHOWN

plos o g WITHOUT A READING HAVE A RESISTANCE OF LESS THAN ONE OHM.
680 l lg(;(
C105 500V
RIOS II%O 235V = o TI01 PEMKER
5@V ~|
220K L v SPEA
AUDIO ’ AUDIO OUTPOT  [4B9,
DET & AMP 108 1 N
]
LOIMF 2,2
600V
RIO9 p
I CA:}NEY
"A" 470K = /‘77
1 Be ) 8 A = 777

1200 s
P 0 |
o VERT
V-54 i PP
% 6ANS ; %EANS
3RD IF AMP - = DETECTOR 8 AGC
. |
S, YoNN -1
3
v czel
so0V
&0 290 [ 5
b —
——isoov IbOOV R R soov
1 1 c229
=5000
i . = 500v | c214 R214)
| C .2“2MF
200vF
T T - T WAVE FORMS WERE TAKEN WITH A TRANSMITTED SIGNAL AND PICTURE IN SYNC AT ALL TIMES.
\[ x ¥ | THE WAVE FORMS AND PEAK TO PEAK VOLTAGE READINGS MAY VARY WITH STRENGTH OF SIGNAL,
| A = PICTURE INFORMATION BEING TRANSMITTED, AND ADJUSTMENT OF VARIOUS CONTROLS. VS DENOTES
n i N | PEAK TO PEAK VOLTAGE READINGS WILL VARY WITH SIGNAL.
VERT VERT
R40?
\ZM Ra08
ca04 L k V. SIZE i
JIMF == l
T\420V 00V n > BLUE T400 . 2226 -
| 8 aoov
! 2OV, €405 - 010248V|
- o® 55 100K
A 1500V s | aep I ook ““':Zlo gee
‘ to34y 22N _l_ c219C »* | _BRIGHTNESS _[—(; )i : ! :
| ™ = 25MF QRage <f||6a = = 3 H
| Heczies = 00k a5V SP0 reen/ | FC "
‘ -“Teomr | Mn .
R i G L
LN [ 362\,2. 495V
! = R410 3409%? | c22% 1000
‘ = 47K 7 {F »
v 022MF d
c227l JR223
U | 400V .ozzMFI S22k NOTE:
T x | 200Vu1T £ NOT INCLUDED
LSV 175V L = = IN ALL SETS
P;P P-pP —_——— e — e —— e — —— — — — —_————— —
- 7 -
| HORIZ R ~ HORIZ Hov 33333 (L
30 P-P
0 ORI “y
=
R6ISS S605 12
100KS” . 047 MF B
H, PULSE AMP
L602
130V 8 UK
L.5a

% 25Ax4

DAMPER

g -

MAY VARY ‘e”

FROM 750to9i0
NOTE: Capacitor C608 should be 470 mmf and a 80-480
mmf trimmer is connected in parallel with C&08.
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1.

Raytheon Manufacturing Company Chassis 17T18 and 21T19 (continued)

PRE-ALIGNMENT PRECAUTIONS

If sweep generator does not have a balanced output, as close to test point as possible.
connect a 150 ohm resistor in series with the ground
lead and 150 ohms minus the internal resistance of 3.

the generator in series with the hot lead.

Connect signal generator through a 1000 mmf
capacitor.

2. Connect a 1000 mmf capacitor across scope term- 4. When aligning the IF Amplifier be sure tuner is set
inals and a 10K ohm resistor in series with hot lead to channel 10.
VIDEO IF ALIGNMENT
Signal Sweep Signal f ‘}
Step | Generator Generator Input Output Remarks Adijust Response
No. | Freq. (mc) | Freq (mc.) Point Point |
23.9 Pin 8 Scope at IF Connect short T200 pri. (top) u "
1 26.3 25 of V-5A detector between pin T200 sec. {bot.)
’ output 5 and 6 of V-4 Coupling rod
Markers should fall 109, down. If response curve is not as shown, readjust coupling rod (bottom T200)
2 for proper bandwidth and T200 primary and secondary for flat response and maximum gain,
Remove short.
3 2.3 Converter VT’;\E’:ASa\‘ Adjust generator L2028 Maximum
: - grid of V.6A | for output of approx.| (bottom core) reading
2 volts DC on YTYM
VTIVM at Adjust genera\‘or_ ]
4 26.5 _— Converter Pin 8 for output of approx. L202A Maximum
grid of V-6A | 2volts DC on VIVM |  (top core) e
o VTVYM at Adjust generator .
5 21.3 —_— Converter Pin 8 for output of approx. b L2028 Maximum
- grid of V-6A | 2 volts DC on VIVM | (bottom core) S
. - VTVM at Adjust generator B
6 24.0 — C°"",‘Z"‘er Pin 8 | for output of approx. L200 M“('i",“"“
gr! of V-6A 2 volts DC on VTVM reading
i VTVM at Adjust generator )
r 25.0 _— Con:ileer Pin 8 for output of approx. L11 M‘“H‘,‘“m
g of V-6A | 2 volts DC on VIVM reading
|
8 25 Converter Sc;;ﬁesaf L11 Rock for flat
grid of V-6A response
o Markers should be -
23.8 c Scope at 50% down and re- Check
9 26.65 25 onv.edrfer Pin 8 sponse curve should point 20 B
. gri of V-6A be as shown. If not, only N
repeat alignment

Picture IF frequency 26.75 MC — Sound IF frequency 22.256MC.
NOTE: A very short lead from the generator must be used to prevent regeneration.

Sound Alignment can be performed without test equip- 5.
ment and without removing the picture tube from the

SOUND IF ALIGNMENT

Reduce signal strerigth at antenna terminals by use
of an attenuator or similar device until a "hiss" ac-

chassis.

1.

2,

3.

Tune in a TV station and adjust fine tuning until
sound bars just appear.

Turn T201 primary (furthest from chassis pan) slug
all the way out (counter-clockwise).

Turn same T201 slug in {clockwise) until the horizon-
tal scanning lines are smooth and continuous.
Readjust fine tuning for best picture with adequate
sound.

companies the sound.

Adjust sound pick-off transformer (T201 secondary},
interstage transformer (T100), quadrature coil (L-
100} and buzz control (R102) for maximum clear
sound and minimum buzz.

If "hiss" disappears during step 3, further reduce
signal strength.
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Sears, Roebuck & Co. Chassis 528.271,
528.292, 528.300, and 528.303

Sibvertne

Chassis 528. — Chassis 528.—
271, -1, -2,] 292, -1, Television Receiver Cabinet 300, -1, 303, -1
271-3, -4 | 292-2, -3 300-2, -3 .
Catalog Number Description Catalog Number
Console, Mahogany with Doors 4150E
Console, Maple with Doors 4155E
Console, Limed Oak with Doors 4153E
4125 4133 Console, Mahogany, Open Face 4140E
4135 Console, Limed Oak, Open Facs
4127C Console, Maroon Leatherette 4127D
4129A Console, Marlite Mahogany 41298
41358 Console, Masonite, Limed Oak
4108A 4118B Table Model, Mahogany 4118C
Table Model, Limed Oak 4119A
Table Model, Maroon Leath. 41138
4113A Table Model, Red Leath.
3104A Table Model, Black Leath. 4112
3102X 3112X Table Model, Brown Leath.
4108 Table Model, Marlite Mahog.
Table Model, Masonite Mahog. 5113

Circuit diagram on the next two pages; alignment on the page following the circuit.

All chassis except 528.271, 271-1, 271-2, 271-3, 271-4, 303 and 303-1 contain a 217ZP4, 21" glass picture tube. Chassis
528.271, 271-1, 271-2, 271-3 and 271-4 contain a 17BP4, 17" glass tube, while chassis 528.303 and 303-1 contain a 21WP4, 20-5/8" glass

picture tube.

CHANNEL AIGHTNESS HORIZ. HOLD vo
SECECIOR BRIGHTNE HEIGHT

/!

FINE TUNING

/

LUME
ON-OFF CONTROL

VERT. HOLD CONTRAST
ﬁLﬂm\ﬂﬂm/ ﬂ/”
i} 1 Vi, BAU6 - SOUND .

V2,6T8-RATIO DET.8 IST AUDIO
V3,6W6- AUDIO OUTPUT
V4,6CB8-IST I.F.

V5, 6CB6-2NDLF
V6,6CB6-3RD I.F.

V7,6CB6 4TH LF
V8,6CL6-VIDEO AMP.

V9, 12AUT- SYNC. SEPERATOR
VI0,6C4- VERT. 0SC.

e | T
o .
® o] d=p
: AON
r e @O&
TOP B BOTTON\ L g":é
1) Tio

TI
TOP 8 BOTTOM

T4
TOP 8 BOTTOM ———--

T

©80060
%3
®

@ @

5
TOP 8 BOTTOM _____ |

|

8]
TOP

16
80TTOM —— |

vie

Vil, BAH4-VERT. OUTPUT
VI2,6AU6-A.G.C.

VI3, 6ALS-PHASE DETECTOR
Vi4,8SN7/GT- HORIZ. OSC.
Vi5,68BQ6-HORIZ. OUTPUT
Vi6,i1B3/GT- HIGH VOLY. RECTIFIER
VI7,6AX4 - DIODE DAMPER

Vi8, 5U4G - LOW VOLT. RECTIFIER
VI8, PICTURE TUBE

b
Y
@
= D
S
3
o
£
\
- 0
<
o
=<
>

- & 7 o V20,6874 OR 6AF4 - UHF. 0SC
/ oA i 5 = UMF. b
s

, \ V21, 6U8 - VHE 0SC.8 MIXER

HORIZ. OSC, ! _ WIDTH FUSE Ves 6BZ7 RE AMP

(L8} ' m;mz (Lo} 22,6BZ7,R.F )
PIETOEE  LINEARITY
{LI12)

Fig. 2. Top View — All chassis except 528.300, 300-1, 300-2 and 300-3
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Sears, Roebuck & Co. Chassis 528.271,

TSULATED LERD -~

528.292, 528.300, 528.303

Vi

6AU6
SOUND L.F

238y ‘;'-c
RATIO DEY TR
plobflolg LS S

e e = = -
[}
STANDARD COIL 1
82 CHANNEL t
ALL PURPOSE TUNER ]
Miner Tio& w |
wearen Qe 3pe 20w ;Et -1):.(1()—1 c -
[ S, S - ¥ c73T STLE (T e V4 2. N0 LF r-'
RI7 120 va = m Sely Tor Vs !
. ) 6CB6 e T 6CB6 )
Fig. 7. Test Equipment Connections m. © 3 ] 2w0LF
X 3 : 4 45.2 MC,
' 130%] gorTom
S
J INPUT LE
0% con
| SEP.
&« I ¥ 1
EXPANDED EXPANDED = Ci9
y ‘F;‘ors
0%
4578 482 asi

4728 429 42358 an2s
ADJ. SOUND TRAP  VIDED Ta(BOT) L204TOP) T3(8OT) SOUND | £
TA(TOR) LE T(BOT) L2 (8OT) TS(BOT) T3(T0P)

Flg' 6 4, MC "F‘ ResPonse 1 RESISTANCE ARE SHOWN IN ORMS K+100C, M5G.11,000,00C

2. CAPACITANCE VALUES ARE MFD UNLESS OTHEAWISE NOTEO

3. RESISTANCE vALUES SHOWN ARE WITH PART DISCONNECTED
FORM CIRCUIT ALL REHASTORS 172 WATT UNLESS OTHER -
WISE NOTED.

4 VC_TAGES REAO WITH E_ECTRONIC VOLTMETER, ANTENNA
TEAMINALS SMORTED, TUNER ON UNUSED CHANNEL .
CONTRAST AND BRILLIANCE AT MININUM, - 4.5 YOLTS SI1AS
ON AGZ LINE AT C-24 OTHER CONTROLS AT NORMAL ,
LINE VOLTAGE 117 voits

S ALL WAVE FORMS MEASURED WITH A STAONG SIGNAL INPUT
AND WITH CONTRAST SET TO GIVE MORMAL PICTURE
AGC. LINE OPERATING NORMALLY.

P

LEGEND FOR COILS
WOUND ON RESISTORS.

# VERTICAL INTEGRATOR NETWORK.
(NT-109

J e ThnT WY,

R42 v9
K 12AU7
SYNC. SEP

RS} o R32Y
L4 e
180 L{l
“af -4

(1]

047

-
2 Lal rS0
- ute. 3.3

1 (] i
| | 55 Bt
8 ] 20

Su4
LOW VOLT. RECTIFIER
YELLOW

Vi3
GALS

e h 17
[

PMASE DETECTOR
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Ve
eT8
RATIO DET. 8 1ST AUDIO

Sears, Roebuck & Co.

v3

EWe
AUDID OUTPUT

Chassis 528,271,

240V. BLUE
T re re
p [RLEP: W A e
. aiataing .
_' a5 lz’ [p— 14 l:( c",?
~J c
I oot * T2 IAY /
L
o—."o &l L, cs2-C By RE
‘Zfloo-zouv‘ 0-
.ol T A 200V.
P >~ e A A A e—
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3 AN
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. 220
2w,
= 265 V.
-4
4728 NC. 15 0-3V. N
1 S 3RO IE T X Fﬂ'ﬁ-m B
' 'T3 42.9 MC. v7? 6 ve
. CB iy 6 P By R 6CLE
C Srow oo N VIDEC «mP

3RO LF

528.292, 528.300, 528.303

€ 3
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R27
[543 L3
149 UN
RED & WHT
. s¥.__ . _M
-
PE'T)
- scao Vil
L VERT OSC. 6AH4
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R RECTIFIER
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Sears, Roebuck & Co.

Chassis 528.271, 528.292, 528.300, 528.303, continued.

TELEVISION ALIGNMENT PROCEDURE

Alignment is an exacting procedure and should be undertaken only when necessary. The following equipment is required for alignment work.

PRELIMINARY

1. Signal generator, with an output of at least 1 volt maximum. Crystal controlled or calibrated markers for the sound (41.25 Mc)
and picture (45.75 Mc) IF carriers are required in addition to the following variable frequencies.

4.5 Mc Intercarrier Sound IF

41.25 Mc Sound IF Trap (T-3, top)

429 Mc Ist & 3rd L.F. (T-3, bottom; T-5 bottom)

44.1 Mc Converter and LF. input (L-2 bottom; L204 Top)
45.2 M 2nd & 4th LF. (T-4 bottom; T-6 bottom)

47.25 Mc

2. Electronic voltmeter (VTVM)

3. R.F. sweep generator with a frequency range of 40 to 220 Mc with a sweep width of at least 10 Mc,

at least 0.1 volts.

Adjacent Sound Trap (T-4 Top)

having an adjustable output of

4. Cathode ray oscilloscope, preferably with a wide band vertical amplifier and an input calibrating source.
VIDEO IF ALIGNMENT
Signal Generator Output
Step Freauency Connect to Indicator Connect to Adjuast Remarks
Floating
1 429 Mc shield on VTVM Junction of T3 Bottom for
mixer R32 and L7 maximum reading
tube, V-21
2 42.9 Mc Same Same Same TS Bottom for Apply —4.5 volt bias to AGC
maximum reading line, — side to C-42, 4 sic!e to
3 45.2 Mc Same Same Same T4 Bottom for chassis. Short antenna terminals,
maximum reading set channel selector to unused
4 45.2 Mc Same Same Same T6 Bottom for chﬁnne! frfe of }X‘é'."“mc? orl
maximumEredding o neerratl::e:oer;?\f:. l'ead]ilrllzz,t ;;g::
ge :
? 41.25 Mc Same Same Same . T3 Top for proximately 2.5 volts on VIVM.
minimum reading On all “maximum” adjustments
6 47.25 Mc Same Same Same T4 Top for_ reduce generator output so that
minimum reading VTVM reading does not exceed
7 42.9 Mc Same Same Same T3 Bottom for 2.5 volts. On minimum adjust-
maximum_rezding ments increase generator output
8 45.2 Mc Same Same Same T4 Bottom for to provide definite dip on meter.
maximum reading
9 44.1 Mc Same Same Same L2 Bottom for
maximum reading
10 44.1 Mc Same Same Same L204 Top for
maximum reading
Sweep 44 Mc, Vertical terminals T6 for 45.75 Mc h . "
10 Mc Sweep, to junction of 509, position. 12 When sweeping over.all (AL dc‘_
. : not exceed 2 volts P-P (or approx
11 Marker to See Oscil- R32 and L7. for correcc tilt. imately .3 volts D.C. at detector load
fregs. in Fig. 7 loscope Horizontal See Fig. 4 for resistor) to avoid overioad and
Fig. 6 terminals to correct wave form | 4o o0 o response curve,
sweep Gen.
SOUND ALIGNMENT
Signal Generator Output
Step Freqg y [« t to Indicator Connect to Adjust Remarks
Junction ) L1 Bottom for :
i 4.5 Mc of VIVM See Note 1 maximum reading, Elﬁ?sal 5%‘{;;:'%; ()ll:)lv{’:u:arl:eleovzo:;
R32 and L7 T1 Bottom for \'Olts') 8
maximum reading :
2 4.5 Mc Same Same Junction of Tt Top for zero
R4 and C7 (mid-scale)
3 4.5 Mc Junction of Same See Note 1 L5 for This adjusts the 4.5 Mc sound
C29 and R40 minimum reading trap. For field adjustment see
Note 2.
NOTE 1. Connect two 100K ohm matched resistors in series between Pin 2 of V2 (6T8) and ground. Connect negative lead of VIVM to
the junction of the two resistors and the positive lead to junction of R4 and C7.
NOTE 2.

As a field adjustment, the 4.5 Mc trap (LS) may be set on a signal by adjusting L5 for 2 minimum amount of graininess in the
picture. This interference can be described as a moving, shadowy, bead-like appearance in the picture which is caused by a break-
up at extremely close intervals of the horizontal lines. This is most easily seen in the neutral grey shades in the raster.
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Sentinel

SENTINEL RADIO CORPORATION

(Material below and continued on the next five pages}
- 1

_

l

MODELS
1U-701 1U-755
1U-711 1U-758
1U-714 1U-762
1U-721 1U-765
1U-724 1U-768
1U-752 1U-791

WHEN REPLACING PICTURE TUBE ALWAYS HAVE FACE OF TUBE TIGHT AGAINST RUBBER STOPS

ADJUSTMENT PROCEDURE FOR DEFLECTION YOKE, ION TRAP, HORIZONTAL AND
VERTICAL CENTERING, CORNER SHADOW, AND PICTURE TUBE ALIGNMENT.

SOME 21" MODELS USE ELECTRO-MAGNETIC FO-
CUS PICTURE TUBES. ADJUST FOCUS BY TURNING
FOCUS STEM FOR BEST DEFINITION.

CORNER SHADOW, VERTICAL
AND HORIZONTAL CENTERING—
Adjust the Centering Tab, part of the focus
magnet assembly, so that pattern is cen-
tered both Horizontally and Vertically.
Additional centering can be obtained by
loosening the 2 wing nuts and moving the
complete focus magnet assembly.

Always re-adjust the ijon trap
if focus magnet assembly has
been moved.

REPOSITIONING LOOSE
OR REPLACED PICTURE TUBE

This rubber gasket around edge of Deflection Yoke
mouniing bracket supports the picture tube. [t
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 "B"
and the 4 screws "C'". Push the complete
Bracket Assembly forward so that the rub-
ber gasket fits snugly around bell of picture
tube. Tighten the 4 screws “C'" firmly. IF
the foreqoing procedures have been fol-
lowed correct'y the picture tube should now
be held firmly in place. Gently push the
deflaction yoke forward and tighten the 2
wing nuts "B". Before tightening screw "A"
meke sure that pattern is not tilted.

VERTICAL AND
HORIZONTAL CENTERING

Adjust the two centering rings located on the back of

STRAIGHTENING
TILTED PATTERN

the Deflection Yoke assembly so that pattern is centered

both horizontally and vertically.

If Pattern is tilted on screen, ad-
just Deflection Yoke position by—

Loosen yoke-locking screw {A).

L —
C

I,
2. Straighten pattern on screen
by sliding locking screw to

right or left.

3. Lock yoke in proper position

by firmly tightening screw.

ELIMINATING SEMI-CIRCULAR
CORNER SHADOW OF

PATTERN OR PICTURE

Use same procedure as listed above on horizontal and
yertical centering.

(®
G
O

? ,

/

=

Caution: DO NOV USE ION TRAP TO ELIMINATE
CORNER SHADOW OF PATTERN IF BY SO DOING
THE INTENSITY OF RASTER IS DECREASED.

g

ION TRAP ASSEMBLY

Maximum brightness will be determined by the position of the
ION TRAP ASSEMBLY:

Advance BRIGHTNESS CONTROL on Front of chassis to
maximum brightness position.

Adjust the ION TRAP ASSEMBLY for maximum brightness
by sliding back and forth and rotating to right or left.

Reduce BRIGHTNESS with BRIGHTNESS CONTROL and
repeat adjustment of ION TRAP for best positioning.

-3

Cavtion: IF A SEMI-CIRCULAR SHADOW AROUND CORNER
OF PICTURE OR PATTERN IS OBTAINED, DO NOT ELIMINATE

WITH ION TRAP, IF BY SO DOING THE INTENSITY OF THE
PATTERN IS DECREASED.
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1U-711, etc.

Sentinel Models 1U-701, (Continued)

SOUND

90%

PIGTURE
RATIO DETECTOR AND SOUND I-F ALIGNMENT :

In most cases only the secondary of the ratio detector coil
will require adjustment. This can be done simply by ad-
justing the top adjustment screw of the ratio detector for
minimum buzz with the sound carrier of a TV station. For
complete alignment use steps l 2, and 3 in the alignment

table. FIG. 4
VHF ALIGNMENT TABLE
RATIO DETECTOR AND SOUND ALIGNMENT
sh'h‘: C;::::;'S‘i f'::l Sig;ﬁ:n. Connect Voltmeter to Miscellaneous Instructions Adjust

| | In series with .001 Mfd. 4.5 MC. In series with 47,000 ohm res. across | Maintain reading on 10 volt scale | T-15 (top} and T-
Cond. to junction of C-66 a 10 Mfd. cond. See fig. 6 contrast at maximum, 16 (bottom) for
L-15 and L-16. See fig. Remove 3rd video IF tube 6CBé. max. reading.

6 . See fig. 5& 6

9 | In series with .00l Mfd. | 4.5 MC. In scries with 47,000 ohm res. to | Maintain reading on 10 volt scale | T-16 (top) for
Cord. to junction of junction of R-60 and C-69 contrast at maximum. zero reading.
L-15 and L-16. See fig. See fig. & Remove 3rd video IF tube 6CBé. See fig. 5

[

3 | In series with .001 Mfd. 45 MC. In series with 47,000 ohm res. across Maintain reading on T-14  (top} for
Cond. to cathode of C-66 & 10 Mfd. cond. See fig. & low volt scale, minimum reading.
picture tube yellow - | Remove 3rd video IF tube 6CB6. See fig. §

lead. See -fig. 6
NOTE |: For minimum buzz always adjust T-16 {top] with the sound carrier of a TV station.
NOTE 2: Alternate 4.5 MC. trap alignment: Adjust T-14 (top) for minimum 4.5 MC. beat on picture with a strong station signal.
PICTURE 1-F ALIGNMENT
Step Connect Signal Sig. Gen. Connect Voltmeter to Miscellaneous Instructions Adjust
No. Generator to Freq.
4 | Ungrounded converter 440 MC. | In series with 47,000 ohm res. to | Tuner on channel 3, 3 volts bias T-13 (top) for
tube {6U8) shield junction of R-46 and L-16. See fig. 6 | across C-49 positive side to | maximum reading.
ground. Locality switch in strong See fig. 5
posnhon See Fg [ :
5 Ungrounded converter 43.2 MC. In series with 47,000 ohm res. to | Tuner on channel 3, 3 volts blas i T-12 (top) for
tube (6U8) shield ! junction of R-46 and L-16. See fig. 6 | across C-49 positive side to ' maximum reading.
ground. Locality switch in strong See fig. 5
position. See fig. &

[ Ungrounded converter | 41.25 MC. | In series with 47,000 ohm res. to | Tuner on channel 3, 3 volts bias | T-12 (bottom] for

tube (6U8) shield junction of R-46 and L-16. See fig. 6 | across C-49 positive side to | minimum reading.
ground. Locality switch in strong See fig. 6
position. See fig. 6
Repeat Steps 5 & &
7 Ungrounded converter 45.4 MC. In- series with 47,000 ohm res. to | Tuner on channel 3, 3 volts bias T-11 (top) for
9 P
tube (6U8} shield junction of R-46 and L-16. See fig. 6 | across C-49 positive side to | maximum reading.
. : ground. Locality switch in strong See fig. 5
} position. Sse fig. &
8 | Ungrounded converter | 47.25 MC. ! In series with 47.000 ohm res. to | Tuner on channel 3, 3 volts bias | T-11 (bottom) for
tube (6U8) shield junction of R-46 and L-16. See fig. 6 | across C-49 positive side to | minimum reading.
ground. Locality switch in strong See fig. 6
position. See fig. &
Repeaf Sfeps 7&8
9 Ungrounded converter 445 MC In series wnh 47,000 obm res. to ' Tuner on channel 3, 3 volts bias TI (top) for
tube (6U8) shield junction of R-46 and L-16. See fig.6 | across C-49 positive side to | maximum reading.
ground. Locality switch in strong See fig. 5
position. See fig. &
NOTE: Detune T-10 by turning
slug out as far as possible.
10 Ungrounded converter | 45. 75 MC In series with 47,000 ohm res. to | Tuner on'éhgnnal 3, 3 volts bias T-10 (top) for
tube (6U8) shield junction of R-46 and L-16. See fig. 6 | across C-49 positive side to | maximum reading.
position. See fig. & See fig. 5

NOTE 3: For visual check of IF response curve (see fig. 3} connect signal and sweep generafor to ungrounded converter tube shield (6J6).

Connect oscilloscope in series with 47,000 ohm resistor to junction of R-46 and L- 4 .-
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION
Sentinel Models 1U-701, 1U-711, 1U-714, 1U-721, 1U-724, 1U-752, etc. (Continued)
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Sentinel

TRIMMER LOCATION AND ALIGNMENT CONNECTION POINTS

STEP-1 SOUND TAKE OFF|

STEP-& 47 YIDEG I F
T-13 aa0 MC

STEP-9 TUNER | F
T-1 44 3MC

[sYeP-7 200 viDEG T F
< T-11 43 4 MC

UNF ALIGNMENT
SEE PAGE 4

STEP-% 3mo VIDEO
T

STEP-3 & SMC TRAP |
T-14 | 43 2 WC (s)
SYEP 10 131 VIDED I F
I T-10 43 75 NC
o 1-2 SEE NOTE &
ADJUST FOR MININUM
40MC INTERFERENCE

STEP 2 SECONDARY OF
RATIO DETECTOR
SPEAKER
TERMINALS

COIL 45 MC T-13

UHF POWER RECEPTACLE

T-6 4 5MC

c-103

MODELS

1U-701 1U-755
1U-711 1U-758 |
1U-714 1U-762 |
1U-721 1U-765 |
1U-724 1U-768
1U-752 1U-791

[STEP 2 THRU & 47000 orm |

.

STEP 3 CONNECT SIGNAL !
GENERATOR THRU 00) MFO — / |
COND. TO JUNCTION OF C-61 R :;Lﬂ / S !
6 CATHOOE OF PICTURE AN =i STEPS 8 3 THRU A 47,000 OHM
TUBE 4.5 MC / RESISTOR CONNELT VOLTMETER

/ " [acRoss coes .

STEP 4 THRU 12 CONNECT
3 VOLT BIAS TO JUNGTION
OF £-49 8 R-46 POSITIVE
SIDE TO GROUND.

T

STEPS 4 THRU 1O
[CONNECT vOLTMETER
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L-16 AND R-4€

Op
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©;

Tz

(Continued)

[N v}

FIG. 5
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&

STEP 1| AND 2
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@H.
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T.12 4128 Me
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FIG. 6
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Sentinel

See pages 146-147 for circuit diagram, and page 148 for alignment.
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SENTINEL RADIQ CORP.

REMOVING CABINET FROM CABINET BASE
(TABLE MODELS ONLY)

1. Remove all control knobs and cabinet back.

2. Remove antenna terminal plate from cabinet
and disconnect speaker leads.

3. Place cabinet face down on a soft clean cloth.

4. Remove ONLY the cabinet mounting screws
- located under and on the outer edges of cabinet
base. DO NOT REMOVE CHASSIS MOUNTING
SCREWS. Remove the 2 wood screws from the
lower rear corner support braces of cabinet.

5. Carefully guide cabinet and cabinet base to
its normal upright position. Remove cabinet by
lifting straight up.

REMOVING CHASSIS BASE FROM CONSOLE
CABINETS

1. Remove all knobs and cabinet back. |

2. Remove antenna terminal plate from cabinet
and disconnect speaker leads.

3. Remove the screws under guide rails of chassis
base and the one screw under center suppert
bridge.

4, Slide chassis base out.
VIOl
6CB6

IgT PIX I-F

RIOI
470K
CIOI” —
* BRar0
MODELS ooz,
1 1% e |
1U-901 1U-921 Rice

1U-911 1U-924
1U-914 1U-991
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rzaxa 6CB6 LIQ 6AM8  GANB 6UB  12BH7  6SN7GT 2IAT
vill v102_é vIO3 vio4 Vi05 0 07 Vi3
THE PROPER ADJ. Ri53 ¢ W 2 e/
43
SCREW FOR THE
CHANNEL TUNED TO
WILL APPEAR HERE. . T TR
1.ALL VOLTAGES MEASURED WATH AN ELECTRONIC VOLTMETER B RIT4
CONNECTED FROM SOCKET LUG TO CHASSIS, ® s£E FOOTNOTE LI0?
2.5UPPLY VOLTAGE 117 VOLTS 60 CYCLE AC 126
Provide markers as shown urve. i"fi!"&?mm JALLES M MME 8 ALl RESISTANGE Lio2 Lio3
rs 0 on curve. WLUES IN OHMS OTHERWISE thg. LOCATING
5.LUG 3 CONNEGTED TO BOOST VOLTAGE 8 LUG 3,8 85 rx‘ﬁm L109
CONNECTED INTERNALLY. o iy

6.C134 MAY BE EITHER A .047 OR .033 CONDENSER.
ALWAYS REPLACE WITH SAME VALUE CONDENSER.

7 ALWAYS USE EXACT REPLACEMENT FOR R-152,
A 7.5 OHM FUSIBLE RESISTOR

NOMINAL OVERALL I-F RESPONSE CURVE

101




| MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

SPIO1
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350
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cis2_|

9n 9nlu 190

"75”

100V. P-P Focus

It may be possible to obtain better focus with re-
placement picture tubes, if the electronic focus
anode is connected to a point other than the 4150

volt line.

Suggested points to try are: chassis ground, +260
volts, 4285 volts (picture tube pin 10) and 1480

volt line.
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MOST-OFTEN-NEEDED 195‘5 TELEVISION SERVICING INFORMATION
ALIGNMENT DATA Models 1U-901, etc. (Continued)

CAUTION: One side of the chassis is connected to the power line. Therefore, test equipment should not be connected to the
receiver unless an isolation transformer is used between the power line and the receiver. DO NOT GROUND THE

Sentinel Radio Corp.

RECEIVER CHASSIS UNLESS AN ISOLATION TRANSFORMER IS USED.
The front side of the chassis as referred to below means the side opposite the tubes.

SOUND ALIGNMENT

Connect Signal
Step Generator Signal Gen. Connect Miscellaneous Connections .
No. Through a Freq. MC. YTVYM and Instructions Adjust
.0l Capacitor
| Cathode of Pic- | 4.5 mc. Across second- | Use a high input level on signal gen- | Adjust LI109 (rear slug) for minimum
ture Tube ary of output | erator. reading.
trans. T105.

2 Pin 8 of V104, | 4.5 mc. Across second- | Set Buzxz Control (R132) to approxi- | L106 for maximum reading.
FM modulated | ary of output | mately 90° from clockwise stop. Set
400 c.p.s., trans. T105. the Volume Control (RI35) at a low
25 ke. level.
deviation

3 Pin 8 of VIi04. | 4.5 mc. Across second- | Set Buzx Control (R132) to approxi- { LIl1 for maximum reading keeping in-
FM modulated | ary of output | mately 90° from clockwise stop. Set | put signal at a low level (below limit-
400 c.p.s., trans, T105, the Volume Control (R135) at a low | ing).
25 ke. level.
deviation

4 Pin 8 of VIO4. | 4.5 mc. Across second- | Set Buzx Control (R132) to approxi- | L109 (front slug) for maximum reading
FM modulated | ary of output | mately 90° from clockwise stop. Set keeping input signal at a low level.
400 c.p.s., trans. T105. the Volume Control {RI35) at a low
25 kc. level.
deviation

5 Pin 8 of VI04. | 4.5 mc. Across second- | Use a high input level on signal gen- | Buzz Control {R132) for null {minimum
AM modulated | ary of cutput | erator. reading).
400 c.p.s. trans. T105.

b Pin 8 of VI04. | 4.5 mc. Across second- | Set the Volume Control (R135) at a | Re-peak L106 for maximum reading.
FM modulated | ary of output | low level,
400 c.p.s., trans. T105.
25 ke.
deviation

I.LF. ALIGNMENT
Connect Signal

Step Generator Signal Gen. Connect Miscellaneous Connections .

No. Through a Freq. MC. YTVYM and Instructions Adjust
.01 Capacitor

) Test Point No. 24.4 mc. Junction of | Connect 3 volt bias battery negative | TI10) for maximum indication on meter,
2 on Tuner R118 and C113 | lead to white lead from tuner, positive | limit input to make peak less than —2
(closest to L9 and chassis. lead to chassis. volts D.C. on VTVM.
slug adjust-
ment).

2 Test Point No. 22.9 mc. Junction of | Connect 3 volt bias battery negative | L103 (rear slug) for maximum. Use
2 on Tuner R118 and CI13 | lead to white lead from tuner, positive | first peak from tinnerman clip end of
[closest to L9 and chassis. lead to chassis. coil.
slug adjust-
ment).

3 Test Point No. 21.9 mc. Junction of | Connect 3 volt bias battery negative | L103 (front slug) for minimum. Input
2 on Tuner RI18 and C113 | lead to white lead from tuner, positive | level should be high enough to produce
(closest to L9 and chassis. lead to chassis. at least .5 volts at null on VIVYM. Use
slug adjust- first null obtained from end of coil
ment). form opposite tinnerman clip.

Repeat steps 2 and 3.

5 Test Point No. ; 25.5 mc. Junction of | Connect 3 volt bias battery negative | L102 for maximum,
2 on Tuner R118 and C113 | lead to white lead from tuner, positive
(closest to L9 and chassis. lead to chassis.
slug adjust-
ment).

& | Test Point No. 25.1 me. Junction of | Connect 3 volt bias battery negative | LI0I (front slug), for maximum. Use
2 on Tuner R118 and ClI13 | lead to white lead from tuner, positive | first peak from tinnerman clip end of
(closest to L9 and chassis. lead to chassis. coil.
slug adjust-
ment). .

7 Test Point No. 25.1 mc. Junction of | Connect a 100 ohm resistor in series | L9 {brass screw) on the Tuner for maxi-
{ on Tuner RI18 and Cl113 | with a 1000 mmf. cap. across L10I. mum,

(closest to C21 and chassis.
trimmer screw}.
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Sparton CHASSIS TYPE 23U214

THE SPARKS -WITHINGTON COMPANY - JACKSON, MICHIGAN
SPARTON Models 11T210, 12A204, 12A210, and 14A204
(Circuit diagram on pages 148-149; see page 150 for data on Standard
Tuner used in these sets.)

WING NUT - YOKE
/ POSITIONING (TILT)

PICTURE
CENTERING
TAB

FOCUS
CONTROL

TRAP

DEFLECTION YOKE AND FOCUS
UNIT  ASSEMBLY

Ion Trap and Focus
1. With brightness control set for low brilliance, move trap forward or backward and at the same
time rotate until maximum brightness of raster is obtained.
2. Readjust raster brilliance to normal.
3. Adjust focus control until best picture detail is observed over entire face of picture tube.
4. Readjust ion trap once more for maximum brilliance.
THERE MAY BE TWO LOCATIONS WHERE ION TRAP WILL PRODUCE BRILLIANCE ON CRT;
USE ONLY THE POSITION NEAR THE CRT BASE SOCKET; NEVER USE THE FORWARD POSITION
Deflection Yoke '
1. The yoke must be held firmly against the flare of CRT.
2. To level picture, loosen and adjust wing nut on yoke.
Centering Raster
1. Center with magnet control tab on focus unit,
2. Readjust ion trap for maximum brilliance.
Picture Symmetry
Sometimes linearity and corresponding size controls may have to be re-adjusted. A test pattern is
most practical for these adjustments which consist of HEIGHT, VERT LIN,, WIDTH, and HOR LIN.
Peak Performance Control
1. With receiver operating, set the peak performance control to extreme counter -~clockwise position
(fringe area).
. Tune in strongest signal in your area.
. Set contrast to maximum {(extreme clockwise position).
. If picture appears normal leave control set in fringe position.
. H picture shows any signs ov overload, rotate control clockwise towards local position until
picture becomes normal,
6. Do not turn control toward local position any more than necessary.
Horizontal Oscillator (Make only when necessary)
1. Pull 6AL5 (phase detector).
. Set hor, hold to center of range,
. Shunt 147 with .1 MFD 400V condenser from test point on high voltage transformer to ground.
. Adjust R133 until picture floats in horizontal sync.
. Remove .1 condenser and adjust L.47 until picture floats in horizontal sync.
Replace 6ALS,
Pull-in should occur when 2 or 3 diagonal bars are observed as hor. hold is rotated towards
center of range,

FOCUS ADJUSTMENTS:

Under certain conditions the focus may be improved by adjusting focus unit mounting brackets to
locate the focus unit approximately 4-1/4 to 4-3/8 inches from the base of the picture tube (meas-
ured from the end of center locating key of duodecal base). With the ion trap set as previously
described, adjust the focus control for best overall picture detail.

CAUTION: READJUST ION TRAP AFTER ALL ADJUSTMENTS OF FOCUS.

b W

- DD W
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SPARTON TELEVISION SCHEMATIC DIAGRAM

CHASSIS TYPE 23U214
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VOLTAGE TEST S8PECIFICATIONS:

1. ALL VOLTAGES & CURRENT MEASURED IN VHF POSITION - CHANNEL 2,

3. LINE VOLTAGE - 117 VOLTS A.C. NO SIGNAL INPUT APPLIED TO SET.

3. BRIGHTNESS & CONTRAST CONTROL POSITION - MAXIMUM CLOCKWISE.

4. HORIZONTAL & VERTICAL HOLD CONTROL POSITIONS - SET CORRECT POSITION TO LOCK IN
PICTURE.

5. WIDTH CONTROL POBITION - SET FOR NORMAL SIZE,

8. VERTICAL SIZR & LINKARITY CONTROL POSITION - EET FOR NORMAL SIZE BFST LINEARITY.

7. VOLUME CONTROL & TONE CONTROL POSITION - MAXIMUM COUNTER-CLOCKWISE.

8. INSTRUMENT (METER) USED - (VTVM) VACUUM TUBE VOLT METER.

9. UNLESS OTHERWIE DESIGNATED ALL VOLTAGES MEASURED IN RESPECT TO CHASSIS GROUND,

HEATElR

HOOKUP DIAGRAM
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Apply signals for spot and sweep alignment of converter stage.

For Tuner aiignment only.
Diode joad resistor

Read D.C. output here for spot LF. alignment
Connect scope here for visua) LF. alignment

2.
EN

23 4 % 8 & 7 arethealignment

Cathode of Picture Tube

Read A.C. output here [or averall sensitivity
Connect VTVM for 4.5 Mc trap alignment
Ratio Detector Output
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CONTRAST CONTROL ADJUSTED
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Standard Tuner used in Sparton Chassis 23U214, continued.
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Figure 1 orz
WEAIN

R. F. Tuner.

Figure 1 shows an exploded view of the composite Standard Coil tuner. It can readily be seen that separ-
ate UHF and VHF assemblies have been combined mechanically and electrically to form the complete unit.
Three concentric shafts are used to drive all of the UHF/VHF switching and tuning elements. Of these,
the inside shaft rotates a 12 position VHF turret assembly and, ganged to this same shaft, three cam shape
dielectric sections that tune the UHF decade coils through the UHF digit positions. The center shaft ro-
tates the UHF decade turret and with an attached double action cam tilts the 45 MC IF, rocker bar into
position for UHF operation. The third or outside shaft drives the ganged VHF and UHF fine tuning cap-
acitors.

Block diagrams A and B show how the tuner circuits are arranged in the VHF and UHF positions.

The antenna circuit of the VHF portion contains resonant circuits L2-C8 and L3-C7 which are fixed
tuned for maximum rejection of interference in the I.F. band. [Circuit C9-L10 can be variably tuned to
provide additional attenuation of any specific interfering signal in the 35 to 48 MC region. Remaining
circuitry in the VHF section of the tuner is similar to that found in the straight VHF version, except
that a pentode triode (6U8) is used as the VHF oscillator mixer. The coupling circuit between the mixer
plate and 1st video I.F, stage is described in the video L.F, section.

A separate UHF antenna input is provided on the tuner. This is connected to capacitors C30 and C31,
which together with coils L20 and L21 form a high pass filter with a cutoff frequency just below the
UHF band. This system attenuates I.F., VHF and other interfering signals before they can enter the
IN82 crystal mixer circuit.

The remainder of the antenna circuit consists of a portion of the UHF decade coil assembly (D on the
schematic diagram) plus trimmers C33 and C34, choke L6 and capacitor C164, Tuning coils L22 and
L23 are connected to capacitor blades which are imbedded in the coil board assembly proper (see item
64 to 71, figure 1). UHF channels within the range of a particular decade coil are tuned by movement
of cam shaped dielectric sections which mechanically fit between these capacitor blades. To cover the
entire UHF band eight separate decade coil board assemblies are switched in and out of the circuit by
rotation of the UHF turret assembly (item 57, 58, shown in figure 1).
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STEWART-WARNER MODELS
17T-9620A, 17T-96208,
21C-9630C, 21C-9630CB, 21C-9630D,
21T-9630A, 21T-9630AB

Circuit diagram and other service information is printed on pages 152-153.

DIA-
PART
PRODUCTION CHANGES GRAM (o DESCRIPTION ol
NO.
The fallowing tabulation furnishes complete details on changes which accurred during receiver
production. The chassis circuitry can be established by referring to the serial number label COILS AND TRANSFORMERS
affixed to the rear of the chassis and then checking the tabulation below. The starting serial
number is shawn for each group of changes. Unless otherwise indicated, chassis bearing serial ok )520977 TRANS. 1ST VIDEO I.F. (LESS SLUG <75
numbers of a high order will contain changes listed under lower order numbers. < \BG 7 SLUG CORE. 1ST VIDED I.F. "
a e fl q .. A D. . ]
A letter follawing the component circuit diagrom number thus—201A, indicates that this 2 b .
item was affected by a circuit change and is used only for circuit diagram reference. 2 5 SLI(JgogggEREgNgUfZF. €OIL :gg
5 T o e
39———5 CRYSTAL 40, COND. 41, PEAKING
SERIAL . COIL 42 & 167, RES. 43 & SLUG) 3.50
DESCRIPTION OF CHANGE 50 SLUG CORE RD VIDEO I.F. COIL .20
NUMBER -PEAK DOUBLE PI C ]
WITH GREEN DUI‘% .65
¥e 509603 4.5 MC TRAP [INC ES SLUG &
Initial Producti S CONDENSER 49) 1.20
104,601 | 'nitic! Production 5&&@ SLUG CORE, L.5 MC TRAP COIL .20
.6
106 601 The follawing change was incarporated o reduce drive bar and offected WITH YELLOW DOT .
] components have circuit diagram reference A. .
BEARING SERIAL NUMBER
1. Resistor 169 was added between the center tap of the power trans- 63 ABOVE 106,701) 7.50
former 63 and chassis ground. —— 1522677 TRANS. POWER (USED IN CHASSIS
2. Resistor 106 in grid circuit of tube V10, Horizontal Scanning Output, ggﬁg};N?ng;g?rf ER 17.50
was changed from 470,000 Ohms to 330,000 Ohms. 65 555608 CHOKE"FILTE’R 1:50
100 522519 TRANS.---SYNCROGUIDE .50
109 522469 TRANS.---HORIZ. OUTPUT 9.50
106 701 The companents affected by the following changes have circuit reference 8. 118 509378 TRANS .---AUDIO TAKE-OFF 1.50
b
The following change was incorporated to provide o longer antenna 124 5097086 TR};};?I\A iOK{IgﬁBIiISC. (INCL. COND. 3.00
laociine “2 50921§ TRANS .- ~-AUDIO OUTPUT i.8
1. R.F. 'Tune_r |pc:’r_'«number gvas (hunﬁed from 522514 io 522931. There are 1 522674 TRANS '__::VERT' (())ECP:UT ’%'go
no electrical differences between these two units. 1_63___522 AL YOKE, PIX 'I‘U'Bé DELFI:CTLON_(TNCL.
The following change was incorporated to reduce radiation of harmonic COND. 116 & RES. 164 & 165)
frequencies being fedback through antenna lead-in. (USED IN CHASSIS BEARING
166-A.B, SERIAL NUMBER ABOVE 106,701 10.00
1. Tube shields were added to the three I.F. Amplifier tubes V3, V4, and y P D o
V5. OND, 116 & RES. 164 & 165)
X i i R R USED IN CHASSIS BEARING
2. Antenna lead-in was dressed against side of chassis and antenna termi- SERIAL NUMBER BELOW 10 01 10,00
nals were Iowered_ to lower part of cabinet. 167 509340 COIL-PEAKING , =
3. Resis:or 168 (15,000 Ohms) was added across primary of 3rd I.F. gﬁgsgglg;gggé égfs(EADLIN
franstormer. UMBER_ABOVE 106,701)
4. Peaking Cail 167 wos odded between detector 40 and condenser 44. 520702 COIL-ANTENNA CH. 2 CODED 2Q
520703 COIL-ANTENNA CH. 3 CODED
The following change was incorporated to facilitate productian. 220704 COIL-ANTENNA CH. ¥ CODED
520705 COIL-ANTENNA CH, 5 CODED 5
1. Power Transformer 63 part number was changed from 522677 to 520706 COIL-ANTENNA CH. 6 CODED 6Q
522973. When latter transfarmer is used, resistar 169 is na longer re- 101 550707 COIL-ANTENNA CH. 7 CODED 7Q
quired, therefare, it was omitted. —\ 5206708 COIL-A A CH, B8 C
2. lan trap, 60 port number was chonged from 521183 to 523001. 2%8; g 88 _‘:2 ’r}'\g Nﬁ gj: rogggnm9
The following ch i i i £20711 COIL-ANTENNA CH, 11 CODED
:o:n:I_ owing change was incorporated to improve the taper of the Picture £20712 CO ..-A_f‘E A CH. > CODED
520713 COIL-ANTENNA CH. CODED
1. Volume and Picture potentiometers, 46-A,B,C part number was changed 406 520701 COIL-CATHODE COUPLING
from 522515 to 522744. When the latter control is used, resistor 47 is 520722 COIL-R.F. & 0SC. CH.2 CODED 2Q
no longer required, therefore, it was omitted. 520723 COIL-R.F, & OSC, CH.3 CODED 3Q
£20724 COIL-R.F. & 0SC. CH.4H CODED 49
520722 COIL-R.F. & OSC, CH.% CODED
520726 COIL-R,F, & 0SC, CH.6 CODED
CONTROLS 520727 COIL-R.F. & OSC. CH.T"CODED @
4 20723 _COIL-R.F., 0SC. CH.,8 CODED
20744 VOL & PIX POT, (INCL. ON-OFF SW.) 13 2 & 056, Gi'5CODED
A-PIX (1500 OHMS & WATT) 550730 COIL-R.F. & 0SC. €H.10 CODED 1
BooN-OFE SWITSR 1 watT) 2.50 550731 COIL-R.F, & 05C. CH.1]l CODED
¢-voL. [ 1 MEG. £20732 COIL-R.F. & 0SC. CH,12 CODED
(USED IN CHASSIS BEARING SERIA £20733 COIL-R.F, & OSC, CH.13 CODED
D Bk NUMBER ABOVE 106,701) 507585 SLUG FOR OSC, COIL: AUX. FINE 5
. . - TUNING ADJUSTMENT .
A:(})’IE(O(BOgS G 3 L2l 424 520714 COIL-CHOKE 215
B-ON-OFF SWITCH A 2.50 126 520715 COIL-CHOKE Li5
¢-voL ( 1 3 WATT) 37 20734 COIL---CONVERTER PLATE I.F.
(USED IN CHASSIS BEARING SERIAL INCLUDES SLUG & CLIP .75
NUMBER BILOW 106,701} 509062 SLUG CORE-CONVERTER PLATE COIL .12
20652 BRIGHTNESS POT. (100,000 OHM) 1,00 3% 520518 COIL-CHOKE .10
149 552329 VERT. HOLD _POT. EI MEG. & . 36 520520 _COIL-CHOKE .10
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STEWART-WARN ER MODELS OSCILLOGRAMS

All oscillograms token with ground lead of ‘Scope

connected to receive chassis and controls set for

17T.9620A, 17T_96208, normal reception. Picture control adjusted to give 42

volts peak to peak at cathode of picture tube. Oscil-

21C-9630C, 21C-9630CB, 21C-9630D, = wdwaie™ ™™ ™ ™

21 T- 96 3 OA, 21 'I;_96 3 OAB fies setting of horizontal sweep frequency control
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Tuner set to on inoctive

to ground.

above conditions.

channel

VOLTAGE MEASUREMENTS

All voltages measured with o 20,000 Ohm per volt meter with the receiver connected to
a 117 volt 60 cycle power supply.

with ontenna terminals

Controls set for normal reception—Picture control completely counterclockwise.
Voltages marked with an asterisk (*) will vary widely with control settings.

All voltages shown, except R.F. Tuner socket measurements, were taken under the

shorted and connected

£ R. F. tuner socket voltage measurements were taken with tubes removed from sockets.

STEWART - WARNER

Models 17T-9620A,

21C-8630CB, -D, -A,

-B, 21C-8630C,
-AB.
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STEWART-WARNER MODELS
21C-9700W, 21C-9700WB, 21C.9700X
21C-9700XB, 21T-9700R, 21T-9700RB . ;
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> =5 o~ - 3
-
ey
Q
0= o
o O
o o
YELLOW WHITE o 8 &
IDENTIFICATION IDENTIFICATION Q 5 8
D ¢ 4 A ° Y 1%
B F QT o I r r
A £ U wd g T RS TN 2L §
.5 8 L & =] ~13
1st and 2nd 3rd M T & I W 1
LF. Coil i.7. Coil R I
520977 520979 < A E S
7 e 2
20 S T
0
5 5 oo I
o I (4] [ N
C .o A
Ao T g
i Qaren
vB Y94
6BEG V22807 T
L GATED SYNC SYNC. AMP P
= 1 + + SEPARATOR
102 £
L) AN o
Ak R L A N S0 — 1o
123 vOLT 4 * 17 b ¢!
BT =R ' : N
ntoeil - s L $
L’fv e H
T 3
siv T susg el o iSA geov
z 3500 > A
Trovow -'Ie‘; e 531' e
1% 21 ST
Trtin
o 45V 145V
acf.m
e w1 222
g $ 282
eer ar].
T
VOLTAGE MEASUREMENTS i = :
All voltages measuted with a 20,000 Ohm per volt meter with the receiver con- _
nected to a 117 volt 60 cycle power supply. i .
Tuner set to an inactive channel with antenna terminals shorted and connected 6AUG 14618
to gro d SOUND I AMP SOUND DISCRIMINATOR
g una. LIMITER SOUND-AMP.
Controls set for normal reception—Power Booster control completely counterclock-
wise.
Voltages marked with an asterisk (*) will vary widely with control settings. | § )} o, = _—A~C = by
All voltages shown, except R.F. Tuner socket measurements, were taken under the b
above conditions. a
$ R. F. tuner socket voltage measurements were taken with tubes removed from sockets, ’l
No voltage reading at a tube element indicates zero voltage or voltage which cannot sl b
be accurately measured with a 20,000 Ohm per volt meter. el 152
3
OSCILLOGRAMS ]
All oscillograms taken with ground lead of ‘Scape connected to receiver chassis and
controls set for narmal reception. Power Boaster control adjusted to give 40 volts
peak to peak at cathode of picture tube. Oscilloscope vertical amplifier response was
flat to within 20% at 2 MC.
. . (s5v
Number appearing to the left of oscillogram specifies setting of horizontal sweep
frequency control on Scope. 2007
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

STEWART - WARNER Models 21T-9700R, 21T-9700RB, 21T-9700W,
21T-9700WB, 21T-9700X, 21T-9700XB.
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

STEWART - WARNER Models 21T-9700R, -RB, -W, -WB, -X, -XB, Continued

b
e anTERA 0 " 3} .
6807 0R6BATA 616 Q o)
. MIXER -0SC ll‘,uzn;c C C e
: 3 424 C -a‘ —
= | i 4258 o 1
! l = o *A O B &
b: ] “ur . Yo
426 —
. i n o .
= o2 ! * -~ 0
2 { == a2
e i Ty S8
i Rt -3
| m 8 &
: -
\ e Tonme 0o
404 : < o o
: 1. 5 v 5D
! f I o2
: - ~ o g
| ~ Q,
: 2D Qg
5 = 8 £ o &
|: :Ttn' 245V L m o~ ":
i X429 v (o) o]
| Tt o 3}
BOTTOM VIEW OF CHASSIS SHOWING | - s R S'_.: Q <
CONNECTION TO RF TUNER UNIT 4- -L‘.goo > D 3 o H
REFERENCE e - O
5 0Ov
DIA-
PART LIST
G:Sf‘ NO. DESCRIPTION PRICE

COILS AND TRANSFORMERS

21__ 520977 TRANS. 1sl¥m£o I.F. (LESS SLUG) 15

TERMINAL CONNECT'ONS
30__ /520977 TRANS, 2ND VIDEO I.F, [LESS SLUGY .75
QPNMLK JHGNFI% T {501‘57 SLUG CORE: 2ND VIDEQ I,F, COI .20
521068 RF. TUNER U 35.__/520979 1 tESS SpueY —7s
(SHOWN WITH SIDE SHIELD REMOVED) o 07357 81 ? %‘I. . CoY =
osser 39 520659 COIL-FEAKING (SINGLE PI. CODED |

PURPLE OR GOLD DOT) .65
L1 520984 COIL-PEAKiNG {SINGLE PI. CODED
RED DOT

{%OQGO? coIL-k.5 MC, TRAZ [INCLUDES SLUG
ID_CO
507357 SLUG CORE; 4,5 MC, TRAP COIL +20

. 3] 520689 COIL-PEAKING (SINGLE PI, CODED
srontness PURPLE OR GOLD) .65

TUBE AND CONTROL LOCATIONS

vOLUME
oFf-0N

CHANNEL

SELECTOR

VEATICAL NORIZONTAL
noLo noLD

pOwER
FINE €00STER

TuNING

51 509341 COIL-PEAKING (SINGLE PI. CODED
GREEN DOT) 60
69 523085 ION TRAP 1.10
521267 CENTERING MAGNET ASSEMBLY
75 520951 TRANSFORMER--POWER 17.50
uran 82 508341 CHOKE--FILTER 3.60
ACTUNE TUBE h T ‘28
130, - E
SLUG ; oc.umr TRANSFORMER .70
14y 52%0 7 TRANSFORMER, HQBIZQNTAL OUTPUT 65.50
156 L--WIDTE [INCL 1.

160-A .522987 YOKE, PIX TUBE DEFLECTION (I
B RESISTORS AND CENTERING MAGNm')le 50

JQHM%JBANSLQBMER—-AUDIO TAKE-OFF 1,50
16! 509706 TRANSFORMER--SOUND DISCRIMINATOR
| (INCL, CONDEN

DENSERS 168A & 168B) 3.00

0 0 TRANSFORMER--AUDIO QUTPJT 1.85
19 520980 TRANSFORMER--VERT, BLOCKING 0S 0
213 520975 'I‘RANSFORMER--VER'] OUTPUT (INCL
CONNEC. FOR DEFLEC, YOKE LEADS) %.00
520702 COIL-ANTENNA CH. 2 CODED 2Q R0
520703 COIL-ANTENNA CH. 3 COQDED 3Q R
520704 COIL-ANTENNA CH. % CODED 4§ .
520705 COIL-ANTENNA CH. 5 COQDED K0 R
520706 COIL-ANTENNA CH. 6 CODED 6Q R
401 <5L0707 COIL-ANTENNA CH, 7 COD=D 79 .15
520708 COIL-ANTENNA CH, 8 CODED 8Q .15
520709 COIL-ANTENNA CH. 9 CODED 9 .15
520710 COIL-ANTENNA CH. 10 CODED 10Q +15
520711 COIL-ANTENNA CH, 11 CODED 11Q «15
520712 COIL-ANTENNA CH, 12 CO] 2Q 15
s 0713 COTL-ANTE
406 701 EOIL- D!
veaticac uwearmv—{| 520722 COIL-R,F, & 0SC, CH.2 CODED 20 .85
veanea: | 520723 COIL-R.F, & OSC, CH.3 CODED 3Q .85
size 52072% COIL-R,F. & 0OSC. CH.} CODED 4Q 1.85
520725 COIL-R.F, & 0SC, CH,5 CODED 5Q .85
520726 COIL-R,F, & 0SC. CH.6 CODED 5Q 1.85
) 13 gggoggg gg L-R,F. cg . CH.7 CODED 79 .70
424 500714 COIL-CHOKE 15 — “RLF., SC. CH.O CODED .70
LoG 550715 COIL-CHOKE R 520729 COIL-R.F. & OSC. CH.9 CODED .70
j%20721l cO(.r--CUNVnmr.n PLATE 2)[15‘ 12228;?; 881 ~'§1-F- 3 ggg- g . % go gg ?8 .;0
N ES SLUG % CLIP ~R.F, & . CH, .
e ERTER PLATE L 520732 COIL-R.F. & 0SC, CH,12 CODED 129 1.70
Y 0IL- E .10 520733 COIL-R.F, & 0SC, CH.13 CODED 13Q 1.70
Ha% 520520 COIL-CHOKE .10 507986 SLUG FOR 0SC, COIL: AUX, FINE
TUNING ADJUSTMENT .05
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

STROMBERG-CARLSON
21T-22T SERIES TELEVISION RECEIVER

UHF Conversion Model 21T. The following changes have been made in production,

In these models the receiver is equipped with a tuning
unit that is capable of receiving UHF stations by making
a slight modification on the tuner.

(Caution: U type UHF and VHF strips must be used
in the 21T chassis).

To accomplish Customized Tuning on either UHF or
VHF, it may be necessary to center the range of the fine
tuning control. Set the selector knob to the desired

Delete C-131 .0047 MF capacitor.

Delete C-133 100 MMF capacitor.

Delete C-191 .1 MF capacitor.

Delete R-191 560K resistor.

Delete R-185 120K ohm resistor.

Change R-184 from 270K ohm to 560K ohm resistor, {S-C
Part £28188).

7. Add 1 680K 1, watt resistor R-108 {S-C Part £28189) from
pin 5 of V-19 (6W& audio output) to junction of R-193 and

o s N =

channel and adjust the fine tuning control for the mid- c.193

point of its rotation. Remove the control knobs and 8. Add 4}0K ohms V, watt resistor R-197 (S-C Part #28187)
insert a thin non-metallic screwdriver through the cabinet from R-190 270K ohm resistor to ground.

adjustment hole, and adjust oscillator slug for best pic- 9. Add 2 6.8K 2 watt resistors R-185 (S-C Part £149053) in
ture and sound. Note that each channel is to be adjust- series from B plus 150 volts to ground.

ed individually, both on UHF and VHF. 10. Remove R-243 3.9K ohm resistor from junction of R-204 and

R-215 and connect to B plus 150 volts.
11. Remove B plus 150 volts from 1st IF V-9 (6CB6&) ot junction
of R-94, R-93, C-94 and conneci to B plus 110 volts.
AGC Adjustment.

A change in the circuit of the 21-22 series TV receivers to prevent

The AGC control is locqted on back of the chassis ﬁsee pulling at the top of the picture, has been put in production. A
tube location chart}. The purpose of this control is to 2.2 meg. Vaw. resistor R-249 (S-C Part #149121) has been added
eliminate an interference beat which may be produced from B plus 310 volts to pin 1 of V.20 (6AU&) keyed AGC tube.
in strong channel 6 areas. The normal position of this A 47K Vpw resistor R-216 (S-C Part £149111) is added across

control is fully counterclockwise when beat interference L-28 horizontol frequency coil. (Code date 54-211}.
is not present. 9

If this beat occurs, the control should be turned clock-
wise from a completely counter-clockwise position until
the beat disappears.

T-11 has been changed in production (effective as follows):
1. Remove white lead from bottom terminol of trap coil to cathode
of tube. \",
2. Disconnect ground end of cathode resistor {330 ohm) and
by-pass (330 MMF) and connect to cathode of tube.
3. Connect jumper, between the ground point of which the
cathode resistor-condenser combination was connected, and the
bottom terminal on the same side of the coil.

Keep in mind on the 21-22 series TV receivers that the current

to the IF strip is drawn through V-19 (6Wé audio output tube).

Failure of this tube, of course, would remove B plus from the IF A
sirip, causing no picture and no avdio.

ALTERNATE TRAP ALIGNMENT
IF THIS METHOD IS USED, IT SHOULD BE PERFORMED BEFORE THE IF CURVE ALIGNMENT

SIGNAL GENERATOR OSCILLOSCOPE OR
CONNECTION VIVM CONNECTION ADJUSTMENTS

1. Connect a modulated (400 Some as Step § 1. 1. Adjust top slug of T-6 for
cycle} 39.75 MC signal to the {above). minimum response on scope.
grid of 1st IF tube, pin 1 of
V-9, 6CB6.

2. Connect a modulated (400 Same as Step § 1. 2. Adjust top slug of T-8 for
cycle) 47.25 MC signal to the minimum response on scope.
grid of 1st IF tube, pin 1 of
V-9, 6CB6.

3. Connect a moduloted (400 Same as Step § 1. 3. Adjust top slug of T-7 and
cycle} 41.25 MC signal to the T-11 for minimum response on
grid, pin 1 of V-9, 6CB6. scope.

Complete alignment on the page after next. Circuit diagram on the next page, over.
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Stromberg-Carlson 21T - 22T Series Television Receivers Circuit Diagram
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

Stromberg-Carlson 21T - 22T Series Television Receivers (Continued)

ALIGNMENT PROCEDURE

Apply AGC bias of approximately 3 volis to AGC line {across C-160}.

Maintain the output level of the sweep generator to obtain a second detector output of 2 volts peak-to-
peak. Oscilloscope should be calibrated to read 1-VOLT per inch vertical deflection.

SIGNAL GENERATOR
CONNECTION

OSCILLOSCOPE OR
VIVM CONNECTION

ADJUSTMENTS

Ovtput of 40MC. sweep gener-
ator to grid of 1st IF tube, pin
1 of V9, 6CB6 thru 100 MMF
isolating capacitor.

Input of scope to grid of
VYideo Amp., pin 1 of
V-13, 6AU6 thru 47K-
Ohm isolating resistor,

Adjust the bottom slug of T-7
13t IF transformer for low inter-
mediate frequency (43.2 MC
approx.).

Adjust the bottom slug of T-9
3rd IF transformer for low fre-
quency. (42.0 MC approx.}.
Adjust the bottom slug of T-8
2nd IF transformer for high fre-
quency. {45.0 MC approx.).

(Y
_g‘:g Adjust the bottom slug of T-10
€@ 4th IF transformer for high in-
g’% termediate frequency. (44.5
9 c MC approx.}.
= &) Maintaining the above relative
] _2 frequency positions of the in-
" dividual stages, adjust the
EE slugs to produce a curve as
c 8 shown with the 41.9 and 45.75
g e MC markers at 50% response
° E Fig. % 1. FIG. 1
wn
o
_2 _8 2. Output of 40MC sweep gener- Same os Step § 1. Adjust the top slug of T-6 for
ES ator to junction of T-6 and response 39.75MC as shown
: e~ L-18. Using 39.75MC marker. on curve Fig. 2.
»w
T
—3 _g', 3. Same as Step & 2. Same as Step § 1. Adjust the top slug of T-7 and
a Using 41.25MC marker. T-11 for response as shown an
- = curve Fig. 2.
> o
o2 FIG. 2
5 E
x 3
o Qo
- N -
b.! 4. Same as Step § 1 using 47.25 Same as Step § 1. Adijust the top slug of T-8 for
g-g MC marker. response curve as shown on
3 Fig. 3.
[v) —
c
2 K] Repeat Step # 1 (IF response)
- g to reproduce the curve os
g ‘5 shown in Fig. 1.
w O
- o
-
- O
So
£ (3]
c wn
mN
= o 5. Raise converter tube shield Same as Step # 1. Adjust the bottom slug of T-6
< 4 from ground and connect out- and T-5 tuner assembly to
. o put of 40 MC sweep generator produce a curve os shown in
E 9 to the shield. Fig. 4.
60O
534
-V
o O 8 FIG. 4
[ . n
v v 6. Connect a 400 cycle modulated Connect 2-100K resistors Adjust L-21, T-15, and the bot-
t ?. 0 4.5 MC signal to the junction in series from the plate tom slug of T-16 for maximum
"5 -] = of Video Detector M-13 and of ratio detector, pin 2 indication.
Z 2% C-126. Adjust gsnerator out- of V.18, 678 to ground,
- put to a level to indicate 1.5 connect VIVM from junc-
volts VIVM, tion of the resistors to
ground.
7. Same as Step § 6. Connect VIVM ground Adjust the secondary (top

Tube and trimmer location
diagram on the next page.

lead to the junction of
the 2-100K resistors
(see step £ 6 above).
Connect VIVM D.C. lead
to the junction of C-181
and R-181.

slug) of T-16 for zero volts
between the positive and nega-
tive excursions. (Increase gen-
erator output for good deflec-
tion).
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Stromberg-Carlson Tube and Trimmer Location Diagram

21T-22T Series Television Receiver

O BRIGHTNESS R-152 YOLUME

CONTRAST
O HORIZ. HOLD R-25! o)
O VERT. HOLD R-223 GRS
217
QSC. TRIMMER 22 T
: = LT
3 /—LOW FREQ. TRIMMER
s MIX.-OSC. V-3 UH
: 6T40S
© @)ces

@c-19 @
@ R.F.AMP
VERT. OUTPUT
@ SYNC.

c-15 U.H.F TUNER ' SEPARATOR
21T8227 22T ONLY
V.H.F. TUNER o
T-6 T-7 T-8 / T-10
ST g " [aTh
[CONV, v-g) |'TH0 2dvin ) 47 VID. | istyip amp
SEC. 8 (TRANS. ILF, I.F. TRANS.
B o Uh T ofr
} 3 3 .
12 viD. - 4l25Mc  20dviD. fayye. 31Ivin, O SYNC. PHASE INV,
LE AMP LF. AMP TRAP LF AMP T-1t aBLOCKING OSC.
31.25Mc TRAP
27 (Oa5Mmc TRAP
v-i8
678 6
RADIO DET, 224 aupio VID. AMP.  PHASE DET.
AUDIO OUTPUT " LR
AUDIO AMP. V)
6AUE
KEYED A.G.C.
v-28
POWER RECT. S
SOCKET 183
° | H.V. RECT.
T-21% GND.|lOJ-4 O)GND. o ’
o O 6BQG -2
I50V. 3I0V. HORIZ. AMP. /4 AMP.
250V.
POWER
TRANSFORMER ;
HORIZ. 0SC. DAMPER
REAR SPKR, SOCKET — gopR R-258 HORIZ. DRIVE L-30 HORIZ. SIZE
v @ " conr.

R-53 2 - KINESCOPE NOISE CANC.
VER .suzs VERT. LIN. 28 R-208 R-ZIO CONTR. 2 O
8 ; AGC. O .
@ ek @ HORIZ. FR EQ.C ONT. FOR \—/YELLOW KINESCOPE LEADOR'z' LINE

NOTE: 1N105 Diode Detector is Located Under Removable Shield Cover of T-10 4th Video IF Trans.
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SYLVANIA ELECTRIC PRODUCTS INC.

CHASSIS 1-522-1, -2
MODELS 596 SERIES

TOP
MOUNTING BRACKET

\ LIGHT SHIELD
MOUNTING ROD

PINCUSHION GORRECTOR —
MAGNETS

SAFETY GLASS\

PICTURE TUBE ——__ |

MASK

HALOLIGHT TUBE BOTTOM MOUNTING

MOUNTING FASTENER

YOKE MOUNTING WING FASTENER
WING NUT
FOCUS AND CENTERING UNIT

’—ION TRAP MAGNET
PICTURE TUBE SOCKET

CENTERING LEVER
FOGUS ADJUSTMENT

l/zr'-

=

GROUND STRAP TO CHASSIS

BRACKET PICTURE TUBE SUPPORT
PICTURE TUBE INSTALLATION

HORIZONTAL AFC CIRCUIT ADJUSTMENT

1. Tune in a normal air signal and adjust L71 Horizontal 4.
bize control for approximately normal scan using a
locked-in picture. 5.

2. Turn receiver power "off" and connect shorting jump-
ers as follows: 6.

a. From junction of R212 (330 ohm) and T60 sync phase
splitting coil to chassis. 7.

b. Across terminals of L68 Horizontal Frequency coil.

3. Turn receiver power "on and tune normal air

sigmal.

in a

SERVICE INSTRUCTIONS

REMOVAL AND CALIBRATION OF CHANNEL SELEC-
TOR KNOB:

a. To remove Channel Selector knob, loosen (do not
remove completely} knob retaining clamp screw.
Knob may then be pulled off tuner shaft,

To calibrate Channel Selector knob, rotate Channel
Indicator Dial in cabinet front until channel num-
ber that tuner is set to appears behind picture
window glass. Install Channel Selector knob mesh-
ing its gears with those of the dial. Make any
minor adjustments required to insure that dial

number corresponds to tuner setting.
FINE TUNING

LOOSEN (DO NOT REMOVE )
KNOB RETAMNING SCREW

Rotate R259 Horizontal Hold control to center position.

Adjust R260 Horizontal Range control until picture moves
back and forth across screen with blanking bar vertical

Remove shorting jumper from L68 Horizontal Frequency
coil.

Adjust L68 Horizontal Frequency coil until picture moves
back and forth across screen with blanking bar vertical,

Remove shorting jumper from junction of R212 (330 ohm)
and T60 sync phase splitting coil to chassis.

KNOB REMOVAL -

L FINE TUNING
KNOB

Service material on
Chassis 1-522-1, -2,
continued on the next
five pages.

CHANNEL
SELECTOR
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

PREALIGNMENT INSTRUCTIONS

READ CAREFULLY
1. Stand chassis on side with high voltage shield down for under chas-

sis adjustments.

. Ground all test equipment unless otherwise stated.

2
3. Keen detector circuit leads as short as possible.
4

. Allow test equipment and receiver chassis to warm up for 15 min-
utes after the intial equipment and AGC battery setup.

5. Deflection yoke should be connected during alignment.

6. Use non-metallic alignment tools for powdered iron cores. Met-
allic screwdriver may be used for brass screw adjustments.

7. Wrap a short length of insulated wire around pin 7 prong of V2
(6X8) tube in VHF tuner to facilitate test equipment connections.

VIDEO |F ALIGNMENT

Sylvania Electric Products
Chassis 1-522-1, -2
Models 596 Series

(Continued)

STEP| ALIGNMENT SETUP NOTES

TEST EQUIPMENT HOOKUP

ADJUST

1. Connect 20V. battery (-) terminal
to junction of C129 (. 047 mfd.)
and R128 (120K) and connect {(+)
terminal to chassis.

Set VHF tuner to signal-freechan-
nel with minimum interference.

SIGNAL GENERATOR - to ungrounded tube shield
on Osc. /Mixer tube on VHF tuner,

VTVM - D.C. Probe to junction of L58 peakingcoil
and R151 (2. 7K).

L54 (top core) for MIN. at 39.75 MC.
T55 (top core) for MIN, at 41, 25 MC.
L55 for MIN, at 41.25 MC.

T56 (top core) for MIN. at 47.25 MC.

Use sufficient signal generator out-
put for satisfactory VTVM reading.

2, Same as 1.

Same as 1,

T58 for MAX. at 44. 0 MC.
T57 for MAX. at 42. 0 MC.
T56 (bottom core) for MAX. at 45.2 MC.
T55 (bottom core) for MAX. at 43.2 MC.

Adjust signal generator output to keep
VTVM reading between 1 and 2 volts.

3. Repeat step 1 trap adjustments.

4. Remove 20V. AGC battery.

Disconnect T55 lead from pin 5
of V3 (6CB6). Connect 330 ohm
resistor across T55 primary
from R132 (1K) to pin 50of V3.

Set VHF tuner to signal-free
channel with minimum inter-
ference.

SWEEP GENERATOR - to pin 7 of V2 (6X8). Set to
43.5 MC with 10 MC sweep.

SIGNAL GENERATOR - loosely couple to sweep
generator lead.

OSCILLOSCOPE - through detector circuit to pin 5
of V3 (6CB6).

[og it \/
10081 N3G
< oRr
INPUT 120K S 1 NGO oo O E
3 :mnf\\
o\ o

[ o

{NOT NECESSARY iF SHIELDED LEAD
IS USED ON SCOPE)

L54 (bottom core), L16(VHF tuner) and L53
for response curve shown:

L53 L54{BOT.)

5. Repeat step 4 adjustments until response curve is flat with 42, 1 MC and 45.75 MC markers

6. Connect 20V, battery (-) terminal
to junction of C129 (. 047 mfd.)
and R128 (120K) and connect (+)
terminal to chassis.

REMOVE 330 OHM RESISTOR
AND RECONNKECT T55.

Set VHF tuner to signal-free chan-
nel with minimum interference.

SWEEP GENERATOR - to ungrounded tube shield
on Osc. /Mixer tube on VHF tuner. Set to
43. 5 MC with 10 MC sweep.

SIGNAL GENERATOR - loosely couple to sweep
generator lead.

OSCILLOSCOPE - through 33K resistor to junction
of L58 peaking coil and R151 (2. 7K).

Retouch T58, T57, T56 (bottom core) and
T55 (bottom core) if necessary to obtain
response curve shown:

45.0 MC. RESPONSE
s 100%
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

Sylvania Electric Chassis 1-522-1, -2,

4 5MC TRAP ALIGNMENT

Alignment Information, Continued

STEP| ALIGNMENT SETUP NOTES TEST EQUIPMENT HOOKUP ADJUST
1. Short pin 2 of V6 (6AM8) to SIGHHAL GENERATOR - to pin 2 of V8 (12BY7). L61 for MINIMUM.
chassis. Set to 4.5 MC.
VTVM - R. F. Probe to pin 11 of V24 (Picture
Tube); Ground Lead to chassis.
STEP| ALIGNMENT SETUP NOTES TEST EQUIPMENT HOOKUP ADJUST
1. Short pin 10of V5 (6CB6) to chassis. SIGNAL GENERATOR #1 - through 1K resistor to T52 (both cores) for MAXIMUM.
pin 2 of V6 (6AMB8). Set to 45. 0 MC. T59 (both cores) for MAXIMUM.
DO NOT GROUND VTVM.
SIGNAL GENERATOR #2 - through 1K resistor to Use peak resulting in greatest
pin 2 of V6 (6AMB8). Set to 4.5 MC. separation of cores.
OR Repeat adjustments until max-
SIGNAL GENERATOR - through 1K resistor to imum reading is reached.
pin 2 of V6 (6AM8). Set to 45. 0 MC with a
crystal controlled 4. 5 MC marker.
ALSO
VTVM - D.C. Probe to pin 5 of V10 (6ALS5); Ground
Lead to pin 7 of V10 (6AL5).
2. Same as 1. USE SAME SIGNAL GENERATOR HOOKUP AS IN T52 (top core) for ZERO.
STEP 1.
Use lowest VTVM scale set to
VTVM - D.C. Probe through 100K resistor to term- | Zero center. At correct core
inal #1 of de-emphasis plate; Ground Lead to setting, 2 slight turn of core
junction of two matched 100K resistors con- will g}Ve Elth?r a positive or
nected in series across R106 (68K). negative reading.
3. Remove test equipment and resistors; then, tune in a weak_station and adjust T52 (top core) for optimum signal-to-noise ratio.
STEP | ALIGNMENT SETUP NOTES TEST EQUIPMENT HOOKUP ADJUST
q T52 (both cores) for MAXIMUM.
1. Connect a good antenna instal-
lation to receiver. VIVM - D.C. Probe to pin 5 of V10 (6ALS); Ground | >0 (both cores) for MAXIMUM.
Set VHF tuner to a strong sta- Lead to pin 7 of V10 (6ALS). Use peak resulting in greatest separation
tion. oo of cores.
DO NOT GROUND VTVM Repeat adjustments until maximum
’ reading is reached.
2. |Sameas I VTVM - D.C. Probe through 100K resistor to term- | 192 (top core) for ZERO.
inal #1 of de-emphasis plate; Ground Lead to
junction of two matched 100K resistors con- Use lowest VTVM scale set to
nected in series across R106 (68K). zero center. At correct core
setting, a slight turn of core
will give either a positive or
negative reading.
3. Remove test equipment and resistors; then, tune in a weak station and adjust T52 (top core) for optimum signal-to-noise ratio.
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Sylvania Electric Products
Chassis 1-522-1, -2
(Continued)
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MOST-OFTEN-NEEDED 1955 TELEVISION SERVICING INFORMATION

TRAV-LER BADIIO CORPORATION
Chassis Nos. 48A3 and 48A4

The material on pages 167 through 170 is exact for chassis listed above.
Chassis 47A3 is the same except a different tuner is used.

Chassis 48C4 is very similar to these models.

Chassis 49A4 is almost the same, but uses still another type tuner

The alignment information applies to all these chassis.

FRONT PANEL CONTROLS

U.H.E DECADE SELECTOR
PICTURE FINE TUNING SHAFT—
_©  © 0 O e s
HORIZONTAL <VERTICAL <BRIGHTNESS
OFF-SOUND HOLD HOLD J
VHFE SELECTOR8&U.H.E UNIT SELECTOR

FIGURE-1
ALIGNMENT INFORMATION

The 40 Nc IF amplifier strip can be aligned by following the procedure listed
below, These instructions are to be used in conjunction witheschematic diagram

These IF transformers use a threaded coil form with a powdered iron core
having a 3/16" hex center and is to be adjusted with a non-metallic alignment
tool with a 3/16" hex stud. One such item is the Walsco 2526 molded-nylon tool,

. Tune receiver to channel 12,

Set PICTURE control fully counter-clockwise (minimum),

Connect negative lead of 3-volt battery at point (B) shown on

schematic diagram; connect positive lead to chassis,

. Connect vertical input of oscilloscope at point (A); connect

ground lead to chassis,

Connect sweep generator (40 to 48 Mc) to loosely coupled shield of

6J6 or 6UB oscillator-mixer tube making certain that shield is not

grounded., Connect ground lead to chassis,

6., Connect synchronized sweep voltage from sweep signal generator to
horizontal input of oscilloscope for horizontal deflection,
7. Marker generator frequencies are 41,25 Mc for sound carrier and 45,75
Mc for video carrier,
8, Adjust IF coils and transformers L-6, L-47, 1~49, L-48, and L-50 for
response curve similar to figure below with markers as shown,
9., L-6 Mixer plate coil of tuner tuned near center of pass band at

approximately 43,5 Mc, Detuning affects dip at bottom of response curve,

10, L-47 IF input coil tuned near center of passband at approximately 44,5
Me, Detuning affects dip at bottom of response curve,

11, L-49 (bottom) lst IF transformer tuned to low side of pass band at
approximately 42,5 Mc, Detuning affects low side of response curve,
Sound carrier trap coil (top) tuned to 41,25 Me,

12, L~-48 (bottom) 2nd IF transformer tuned to high side of passband at
approximately 45,5 Mc, Detuning affects high side of response curve,
Adjacent channel sound carrier trap (top) tuned to 47,25 Mc.

13, L~50 3rd IF transformer tuned to center of passband at approximately

44 Mc, Detuning tilts bottom of response curve,

[54] =Y 'wma-
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TRAV-LER Chassis 48A3 and 48A4 Circuit Diagram
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FIG. 7. Audio Response Curve

TRAV-LER ALIGNMENT INFORMATION (Continued)

......... : 1/25’* < /s
. Mc N\ L"'48
L-49 Trap / Trep

42,25 e \“.

\

3

SIGNAL _GENERATOR
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!
'
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/
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FIG. 4.

IN34
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\\ /.—/' \\ p - Di 10
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J'— R \\ 1000 MMF. 100,000 ?
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ANT. TERMINALS]
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Dummy Antenna Detail FIG.

5. Diode Detector Detail

SOUND IF AMP ALIGNMENT USING AM SIGNAL GENERATOR AND VIVM

SIGNAL SIGNAL
DUMMY GENERATOR GENERATOR CHANNEL CONNECT ADJUST REMARKS
ANTENNA COUPLING FREQUENCY VIVM
Direct Hl&h goeke Any channel B _probc to L-16A Adjust for max. voltage at VIVM.
point (A). 4.5 Mc y point (C).
. (Unmod.) unused and bottom
Low side to locally. Common to adjustment
chassis. chassis. of L-17.
DC probe to
" " " " point (E). Adjust top Adjust for zero voltage. A positive and
Common to slug of L-17. | negative reading will be obteined on
chassis either side of the correct setting.

CHECK ON SOUND IF AMP ALIGNMENT USING FM SIGNAL GENERATOR AND OSCILLOSCOPE

Connect the synchronized sweep voltage from the signal generator to the horizontal input of the oscilloscope for horizontal deflection
SWEEP SWEEP | MARKER
DUMMY GENERATOR | GENERATOR | GENERATOR | CHANNEL CONNECT ADJUST REMARKS
ANTENNA COUPLING FREQUENCY | FREQUENCY SCOPE
Vertical | Touch up the adjustments of L-17 main-
Direct High side to 4.5 Mc 4.45 Mc Any me l}ﬁer (L7 taining max. amplitude while adjusting
point (A). (500 K¢ | 4.5 Mc channel ?n Put - or max. steepricss and straightness of
Low side to sweep) | 455 Mc unused o'Pt (C) the slope. See Fig. 7. Note that the 4.5
s ! locally. poin . Mc marker pip tends to disappear as
$s1s. | Common to the correct setting of the top adjustment
| chassis. of L-17 is reached.
4.5 MC TRAP ADJUSTMENT
SIGNAL SIGNAL i
DUMMY GENERATOR GENERATOR CHANNEL | CONNECT ADJUST REMARKS
ANTENNA COUPLING FREQUENCY ' VIVM
AC probe to
Direct High side to 4.5 Mc Any channel cadfode of L-16B Adjust for minimum voltage. A crystal
point (A). (Unmod.) unused picture tube. detector shown in Fig. 15 mnvf be used
. locally. | Test point (D). with the VIVM in place of a com-
Low side to est point (D) mercial AC probe if desired.
chassis. Common to
chassis.
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Westinghouse
CHASSIS ASSEMBLY V-2313 AND V-2323

CHASSIS ASSEMBLIES V-2313-15, V-2313-25, ond V-2313-35

Several different variations of the V-2313 chassis are used in current production. The differences will
be found in the type of CRT used and the mounting bracket of the off-on-volume contol.

CHASSIS ASSEMBLIES V-2323-101, V-2323-201, and V-2323-301

When the letter "U" appears in the model number, it indicates that the receiver contains a rype V-2323
chassis. The V-2323 chassis is identical to the V-2313 chassis with the exception that an all-channe!l
VHF-UHF combination tuner has beén factory installed to provide UHF reception of the UHF television
channels (14 through 83) in addition to the VHF channels (2 through 13).

Several different variations of the V-2323 chassis are used in current production. The differences will
be found in the VHF-UHF tuner combinations, the type of CRT used and the mounting bracker of the off-on-
volume control. The dash numbers following the basic chassis number identifies these variations.

Models H-838K21B, H-841T21, H-842T21, H-843K21, H-844K21, H-847K21,
H-848K21, H-861T21, H-862T21, H-863T21, H-864T21, H-865T21, H-866T21,
H-867T21, H-868T21, H-871T21, and H-872T21.

Models with same numbers having letters KU in place of K and TU in place of
T, contain a built-in all channel VHF -UHF combination RF tuner.

CHASSIS ASSEMBLY V-2314 OR V-2324

CHASSIS ASSEMBLIES V-2314-15 AND V-2314-25

Several different variations of the V-2314 chassis are used in current production. The differences will
be found in the type of RF tuner and CRT used.

Models H-853K24, H-854K24, H-869K24, H-870K24, H-875T24,-A, H-876T24,
H-877T24, H-878K24, and H-881K24.

Models with same numbers having letters KU in place of K, and TU in place of
T, contain a built-in all channel VHF-UHF combination RF tuner.

All the sets listed on this page are similar in most respects. The alignment
information on pages 172 and 173 is applicable to all sets. Since there are

a number of important circuit differences between the two groups of chassis,
the circuit diagram for Chassis V-2313 (and V-2323) is printed on pages 174-
175, while the circuit for Chassis V-2314 (and V-2324) is on pages 176-1717.
Figure 6, top view of each type of chassis, is printed on page 178, and will
aid you in locating tubes and alignment adjustments.

CRITICAL LEAD DRESS

All leads that can result in interaction between stages due to RF pick-up must be dressed
close to the chassis. Leads in this category include the heater, AGC and B leads, these leads
must be long enough to permit dressing close to the chassis.

All leads located near the horizontal multivibrator trimmer capacitor, C421, must be dressed

away from the capacitor and close to the chassis.
Video peaking coils should be dressed away from the chassis and clear of adjacent parts.

The lead-in from the antenna terminals © the tuner must be dressed away from the IF strip
to prevent “'RF’’ tweet from interfering with the picture.

171




MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION

WESTINGHOUSE Chassis V-2313, V-2314, V-2323, V-2324, (Continued)

ION TRAP MAGNET

It is extremely important thot the ion trap mag-
net be correctly adjusted immediately after the set
is first turned on during installation. This is true
even through the set appears to be operating satis-
factorily. When the magnet is not correctly oriented,
the electron heam strikes the edge of the aperture
in the anode top disc instead of moving cleanly
through the hole. The resultant heat vaporizes the
metal of the disc, thus releasing gas which has a
harmful effect on the tube. Some of the vaporized
material may be deposited on the screen of the tube
and be apparent as darkened area. An excessively
high setting of the brightness control will aggra-
vate this condition. From this it is apparent that
the brightness control should never be turned up to
compensate for an incorrectly adjusted ion trap
magnet. The tube can be ruined in a very short time
under this condition.

To adjust the ion trap magnet, position the
magnet approximately as shown in Fig. 1. with the
color code mark facing upward, than rotate the mag-
ne: and move it forward and backward until the
position is found where the picture is brightest. If
the brightness peaks at two positions of the magnet,
the position nearer the base of the tube is the cor-
rect one. Never more the ion trap magnet to remove
a shadow from the raster if the brightness is de-
creased by so doing. Shadows should be removed
by adjusting the position of the deflection yoke.
The ion trap magnet must always be adjusted for
maxinum picture brightness.

WIDTH AND HORIZONTAL LINEARITY

The width adjustment on the back of the chassis
controls the overall width of the picture, and the
horizontal linearity adjustment controls the rela-
tionship between the horizontal dimensions of the
left and the right sections of the picture. A balance
between the two controls is necessary to make the
picture symmetrical with correct horizontal dimen-
sions. These controls are sliding type adjustments.

e e i e ™ —-\_,7

CRI. CUSHION e y Z AQUADAG GROUNDING SPRING
; //,
" Y

DEFLECTION YOKE Ay~ —— 2=l =

/‘[‘[ | {

PNttt - FRONT, BACK 8 LATERAL CUSNION ADd

UP 2 DOWN CUSHIN AD.. 5/9“(“7‘T—f: T T

1

ON TRAP MAGNET CENTERING MAGNETS ADJ.

Fig. 1 CRT Adjustments

HEIGHT AND VERTICAL LINEARITY

The height adjustment on the back of the chas-
sis controls the overall height of the picture, and
the vertical linearity adjustment controls the rela-
tionship between the vertical dimensions of ‘ the
upper and the lower sections of the picture. A bal-
ance between the two contfols is necessary to make
the picture symmetrical and fill the mask vertically.

VERTICAL HOLD

The vertical synchronization is controlled by
the vertical hold adjustment. To adjust, rotate the
control clockwise or counterclockwise until the pic-
ture is stabilized vertically. The adjustment should
preferably be made on the weakest signal that is .
available, and a check should be made to see that
the receiver pulls into sync on all channels.

HORIZONTAL RINGING COIL

The horizontal ringing coil (L400) should be ad-
justed as follows:

1. Short out the ringing coil with a short jumper
wire.

2. Set the horizontal hold control to the middle
of its range, and leave it in this position during the
steps that follow.

3. Connect a VTVM to the pin #2 grid circuir
of the horizontal multivibrator, so as to measure the
DC voltage between this point and ground.

4. With the receiver tuned to a TV station, ad-
just C421 (located on the rear of the chassis) for
zero voltage on the meter. If zero voltage can be
approached but not quite reached at one extreme of
the C421 adjustment, it may be necessary to set the
horizontal hold control slightly to one side of mid-
position to obtain zero voltage.

5. Remove the jumper from across the ringing
coil.

6. Adjust the ringing coil for zero voltage on
the meter, and check the adjustment by switching to
another channel and then back again. The receiver
should pull into horizontal synchronization on all
channels.

OSCILLOSCOPE

// %

t
rﬁ N\
| Y S Odiz= = 5 TO SWEEP

¥
| capaciTor [T GENERATOR

CIiASSIS VIDED TEST
GROUND POINT

Fig. 2. Oscilloscope Connections
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GENERAL INFORMATION

The chassis and test equipment should be bonded
together by short lengths of heavy braided copper
ribbon, and all interconnecting leads should be shield-

Westinghouse Chassis V-2313, 2314, etc. Alignment Charts, (Continued)

ALIGNMENT TOOL

To adjust the slugs in the common I-F trans-

formers a special tool is required. This tool must fit
into the .035” x .093” slot in the slug. An incorrectly

ed and should be as short as possible consistent with designed tool will cause chipping of the slug. A
ease in making connections. suitable tool is stocked under Westinghouse part
number V-8345.
COMMON |-F SECTION ; 1
Rotate the channel selector to channel 13. ‘ g o
Connect the oscilloscope to the video test terminal, point “B” (V-2314 i
schematic diagram) through the decoupling network shown in Fig. 2. C
Connect a 9 volt bias battery to the AGC line, point “A” on (V-2314 sche- g
matic diagram). 3
Couple the marker generator output to the sweep generator output. In the \
steps that follow, use the marker to check the response curve at the frequencies :
indicated on Fig. 4. i
%
Step A|sliggr:‘n;|enf Remarks Adjustments E I
1. Remove the RF amplifier tube. X
2. 44 mc. sweep to 3rd Connect detuning clips Pri. of T302 for max. re-~ . \
IF grid to Ist & 2nd IF piates. sponse and sec. of T302 .
for symmetrical curve WA
shown in Fig. 4A. /.
3. 47.25 mc. amplitude Use sufficient signal L.302 for min. response : 2 + 1 : L
modulated to 1st to produce sine wave 425M | 430M | 450Mc  47.25Mc
IF grid response on oscillo- 4225Mc A40Mc  4575Mc
scope.
4, 44 mc. sweep to Connect detuning clip Pri. of T301 for max. re-
2nd IF grid to 1st IF plate sponse and sec. of T301 T
for symmetrical curve shown
in Fig. 4B. '
S. 44 mc. sweep to Detune L103 before Pri. of T300 for max. re- .
Ist IF grid adjusting T300 sponse and sec. of T300 g
for symmetrical curve '
6. 44 mc. sweep to L103 for “suck-out" at !
1st IF grid 44 mc. (center of curve), !
See Fig. 4C. arTzomc | 45.0Mc| 430Mc  41.25Mc
5.75Mc 4AOMc 4225Mc
7. Replace the RF amplifier tube faroe
8. 213 mc. sweep to Fine tuning set to mid- L300 for symmetrical curve e .
antenna terminals range and L301 for min. 41.25 mc. Fig. 4 .R’esponse Curves
through network. marker amplitude. ‘See Fig. at Various Stages of
4D. Alignment
SOUND I.F SECTION AND 4.5 MC. TRAP
Connect the signal generator to the video test terminal (point “B® ) through a .001 mfd. capacitor.
Signal Generator . .
Step Frequency i YTVM Connections Remarks Adjustments
1. 4.5 mc. unmodulated| RF probe to point “C” Use strong signal from gen- L.303 for minimum voltage
(see V-2314 schematic diagram) erator
and common lead to chassis.
2, 4.5 me. FM Acrass volume control Use strong signal from gen- L 202 for maximum output
7.5 ke. Dev. erator
3. Same as step 2 Same as step 2 Use weakest signal fram L 200, L201 and L202 for
generator. maximum output
4. 4.5 mec. AM Same as step 2 Start with weaok signal in- Quieting control for dip to
30% Mod. cro:s. as adjustment is zer0.
mage.
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WESTINGHOUSE Chassis V-2313 and V-2323 Circuit Diagram
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Westinghouse

6ALIG
V3T SN 5T AMP

—-c200 - R 200
a7 2K

Chassis V-2313 and V-2323 Circuit Diagram

In later production of the V-2213 or V-2323
chassis the horizontal output tube has been re-
placed by a 6BQ6GA or 6CUG tube. Both tubes are
directly interchangeable.
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Westinghouse Chassis V-2314 and V-2324 Circuit Diagram
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Westinghouse Chassis V-2314 and V-2324 Circuit Diagram
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WESTINGHOUSE Chassis V-2313, V2314, V-2323, V-2324
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ENITH 1955 RECEIVERS

CHASSIS 19M20 - 19M20Z - 19M21 - 19M21Z CHASSIS 19R20 - 19R21 - |9R22
20M20 - 20M20Z - 20M21 - 20M21Z 22R20 - 22R21

The various Zenith 1955 Chassis listed above are used in models tabulated below.
All these sets are similar in design. Alignment and adjustment procedures given
apply to all chassis. Suffix "U" indicates that a continuous tuner is used. Circuit
on pages 184-185 is for the 19M series of sets. The 20M series covered by a sepa-
rate circuit on pages 186-187 is similar to the basic 19M series except for horizontal
output tube, and additional 5U4G rectifier to provide 18KV high voltage.

The circuit on pages 188-189 is exact for 19R series, 19R20 and 19R21 chassis.
The 19R22 chassis is similar except that the tuner and volume control assemblies
are externally mounted with plug-in cables as they are also in the 22R20 chassis.

In general, the 22R series (22R20 and 22R21) is similar to the basic 19R series
except for the horizontal output tube, an additional 5U4G rectifier, higher second
anode voltage, and high fidelity sound. In addition, the receivers using the 22R
chassis are equipped with phono connector, push pull audio, and different knob
positions. The waveforms and peak-to-peak voltages shown in the circuit on pages
188-189 are representative for all chassis.

MODEL TV CHASSIS MODEL  CHASSIS MODEL CHASSIS
M1800E or R 19M20 M2252E7Z 19M21Z R2253M 19R21
M1800EZ 19M20Z M2252RZ 19M21Z R2257E & R 19R22
M1800RZ 19M202Z M2258RZ1 191.28 R2258E & R 19R21
M1800RZ1 19134 M2260R 20M20 R2958EZ & RZ  19M21
M2228RZ 19M21Z M2261E 20M20 T (b 99R20
M2229E or R 19M21 M2261EZ 20M20Z e S
M2229EZ 19M21Z M2267Y 20M20 R2368R SSReT
M2229RZ 19M21Z M2267YZ 20M20Z
M2230E or R 19M21 M2570R 20M21 R2367E & Y 22R20
M2230RZ 19M21Z M2570RZ 20M21Z ggggzg ggggg
M2230RZ2 19M21
M223TEZ  20M20Z R1B00BZ & RZ 1ompo | RZSTIE&R  22R2l
M2237R 20M20 R2975R 22R21
R1812E & R 19R20
L) B AU L) RI1812EZ & RZ 19M20 R2976E 22R21
M2249E or R 19M21 ' R2979E 22R21
M2249RZ 19M21Z R2229E & R 19R21 R2994EU 22R21
M2250E or R 19M21 R2229EZ & RZ 19M21 R2994HU 22R21
M2250EZ 19M217Z R2230E & R 19R21
M2250RZ 19M212Z R2230EZ & RZ 19M21 E - Blond
M2251EZ1 191.28 R2249E & R 19R21 H - Cherry
M2251RZ1 19128 R2249EZ & RZ 19M21 M - Maple
M2251Z1 19128 R2250E & R 19R21 R - Mahogany
M2252E or R 19M21 R2250EZ & RZ 19M21 Y - Ebony

SUFFIX ‘““U” FOLLOWING ANY MODEL NUMBER INDICATES A
RECEIVER EQUIPPED WITH THE ZENITH CONTINUOUS TUNER
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ZENITH (Continued)

ANTENNA TERMINALS
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Fig. 4 Tube And Trimmer Layout 19M20, 19M20Z, 19M20U, 19M20UZ, 19M21,
19M21Z, 19M21U, 19M21UZ & 19M22UZ.
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Zenith 1955 Chassis (Continued)

FRINGE LOCK ADJUSTMENT

1. Turn the fringe lock control fully clockwise and
then back it off approximately 1/4 turn. Adjust the
vertical and horizontal hold controls and check
operation of the receiver to see that it syncs normal-
ly when the turret is switched from channel to
channel.

2. I the picture jitters or shows evidence of delay,
tearing, split phase, etc., back down the fringe lock
control further, a few degrees at a time, each time
re-adjusting the hold controls and switching from
channel to channel until normal sync action is ob-
tained. It will be found that under normal signal con-
ditions, the correct adjustment will be near the
counter -clockwise position of the control.

3. In fringe and noisy areas, the best adjustment
will be found at or near the maximum clockwise
position of the control, however, do not automatically
turn the fringe lock fully clockwise in fringe areas
as has been done on previous models. Always follow
the procedure outlined.

BULLS EYE TUNER ADJUSTMENTS

To adjust the receiver for bulls-eye tuning, set the
fine tuning control to its approximate center position
as shown in Fig. 1 Without further adjustment of
the fine tuning control insert a 68-2] alignment
wrench into the tuner (See Fig. 11) and adjust each
operating channel to resonance. It will be noted that
tuning to one side of resonance results in a faded,
washed-out picture with the spacing between the
wedge lines fogged and tuning in the opposite direction
causes the spaces between the lines to clear up.
However, going beyond this point causes the picture
to take on a ‘“wormy’’ appearance from sound getting
into the picture. Correct adjustment is obtained by
tuning to the ‘‘wormy’’ picture and then backing

the control off slightly until the picture clears up.

W X,
%
LB

s

Fig. 11 Bulls-eye Tuning Adjustment

AGC ADJUSTMENTS

IMPORTANT: THE AGC CONTROL CANNOT BE
USED IN ANY WAY TO IMPROVE THE RECEIVER
SENSITIVITY. The sole function of this control is
to set the level applied to the video amplifier (12BY7)
tube so that the output of this tube is approximately
100 volts peak (100% modulated video signal) for
application to the picture tube cathode.

The adjustment can also be made by connecting a cali-
brated oscilloscope through a 10K isolation resistor,
to test point ‘D'’ and, while receivingthe strongest
TV signal adjust the AGC delay control for 2.75 volts
peak output.

Satisfactory adjustment can also be made by observing
the picture and slowly turning the AGC delay control
from its maximum clockwise position, counterclock-
wise until a point is reached where the picture dis-
torts and buzz is heard in the sound. The control
should then be turned slowly clockwise and set at a
point comfortably below this level of intercarrier
buzz, picture distortion and improper sync.

REMOVING CHANNEL STRIPS

1. Rotate the turret drum until the strip to be re-
moved is readily accessible.

2. Insert a small screwdriver in the slot (See
Fig. 13). Push in the direction of arrow until the
channel strip clears the drum slot then lift straight
out in direction of screwdriver shaft. Some strips
have a round hole instead of a slot and a pointed
tool is used in place of the screwdriver.

CAUTION: TO AVOID DAMAGE TO CHANNEL
STRIPS, DO NOT USE PRYING ACTION IN RE-
MOVING STRIPS.

Fig. 13 Removing Channel Strips.
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ZENITH 1955 Chassis (Continued)

ALIGNMENT

TO RECEIVER ANTENNA TERMINALS

MATCHING TRANSFORMER

./ 50 OHMS UNBALANCED TO 300 OHMS BALANCED

OQUTPUT CABLE

HOOKED END
FOR CONNECTING
TO VARIOUS GRIDS

470 MMFD. %
CERAMIC '

CAPACITOR

GROUND DIRECTLY
TO CHASSIS. DO NOT
USE LEADS.

Fig. 14 IF-RF Alignment Fixtures

A suitable VHF and UHF sweep generator in con-
junction with an accurate marker must be used for
alignment work. It is very important to have the
sweep generator output cable properly terminated
and to check whether or not its attenuator is reactive.
If the attenuator is reactive or if the output cable is
improperly terminated, correct alignment cannot be
made since the degree of attenuation then may change
the shape as well as the amplitude of the response
curve. The position of the attenuator should only
vary the amplitude and not the shape of the 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 step atten-
uator similar to the S-17203 unit be used for most
satisfactory results.

1. Connect the step attenuator between the antenna
and the receiver antenna terminals.

2. 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.

SWEEP GENERATOR

3. Adjust the sound take-off coil L17 (top and bottom
slugs), intercarrier coil L19, quadrature coil L20
and buzz control R32 for the cleanest sound and
minimum buzz. It must be remembered that any of
these adjustments may cause the ‘‘hiss’’ to disappear
and further reduction of the signal will be necessary
so that the “‘hiss’’ does not disappear during align-
ment.

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 AdC delay control.
2. Defective 6AUS sound limiter.

3. Extremely high signal levels which require atten-
uation in the antenna circuit.

4. Transmitter over modulation.

VIDEO IF ALIGNMENT

1. Slowly turn the channel selector until the turret is
made to rest between two channels. Connect the neg-
ative lead of a 2 volt battery supply to terminal ‘“E”’
(Fig. 27) and the positive lead to chassis. The bias
supply should be made variable so that it can be
varied from negative 3 volts to positive 3 volts. Keep
the supply leads short.

2. Connect the calibrated oscilloscope through a
10,000 ohm isolation resistor between terminal ‘D"’
and chassis. The sweep generator input to the re-
ceiver should be adjusted for 3 volts peak to peak
detector output. Do not exceed this output level
during any of the adjustments.

3. Feed the output from the sweep generator through
the special termination unit shown in Fig. 14 to point
““C” (Pin 1 of 6CB6, 3rd IF). Adjust the generator
until a pattern similar to Fig. 16 is obtained.

Fig. 16 4th IF Response.

4. Set the Marker Generator to 45.75 Mc and alter-
nately adjust the top and bottom slugs of the 4th IF
transformer for maximum gain and symmetry with
the 45.75 Mc markers positioned as shown in Fig. 16
The 39.75 Mc marker can be within 0.5 Mc of the
specified frequency. I the correct response curve
cannot be obtained in this step, check the position of
the two slugs to see that they are entering their
respective coils from the opposite ends of the coil
form. The position of the slugs near the center of the
coils may change the coefficient of coupling, making
correct alignment difficult if not impossible.
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19M21Z, 20M20, 20M20Z, 20M21, 20M21Z,

Zenith Chassis 19M20, 19M20Z, 19M21,
19R20, 19R21, 19R22, 22R20, 22R21.

5. Connect the sweep generator cable to terminal
““A”’ (Mixer Grid). In this step it may be necessary to
temporarily reduce the bias to zero or even to go to
a slightly positive voltage in order to see the highly
attenuated trap slots with the oscilloscope vertical
gain near maximum.

6. Adjust the 47.25 Mc, 41.25 Mc (Top slug of Ist
IF transformer) and 39.75 Mc traps for minimum
marker amplitude, See Fig.17 . It can be seen that
maximum oscilloscope gain has been used and as a
result the top of the response curve has been ‘‘run
off’’ the oscilloscope screen in order to see a ‘‘blow-
up’’ of the trap slots.

Fig. 17 Exploded View of Traps.

7. Readjust the bias to -2 volts and set the oscillo-
scope vertical gain to the calibrated position. Adjust
the sweep generator for a 3 volt peak to peak output
from the video detector.

8. With the test equipment set up as in Step 7, alter-
nately adjust the 2nd IF, 3rd IF, Ist IF and the conver-
ter plate coil until an overall response curve similar
to Fig.18 is obtained. Do not adjust the 4th IF in this
step. It will be found that the 2nd IF affects the low
side (42.75 Mc) and the 3rd IF the high side of the
response curve.

Fig. 18 Overall IF Response.

TURRET TUNER ALIGNMENT

The RF chassis adjustments have been made at the
factory and normally do not require readjustment in
the field unless tampered with. I adjustment becomes
necessary check the overall IF response and proceed
as follows:

1. Temporarily ground the turret AGC by connecting
a jumper between the AGC bus (yellow lead) and
chassis. (If sufficient output from the signal genera-
tor is available moderately better results may be ob-
tained with 2 volts of bias.)

2. Connect the calibrated oscilloscope to the feed
through terminal ‘‘H”’ (Fig. 4 ) through a 10K isolation
resistor. This terminal is the screen of the 6U8
mixer.

3. Use a 50 to 300 ohm matching transformer
(Fig. 14) and feed the output from the sweep gen-
erator to the antenna terminals of the receiver.

4. Turn the channel selector to Channel 4 and adjust
the sweep generator until a response curve somewhat
similar to Fig. 19 is obtained.

71 15MC

57 25MC

Fig. 19 Channel 4 RF Response.

5. Study Fig. 4 and adjust the converter grid capaci-
tor (C9), the RF plate capacitor (C8) and the RF grid
capacitor (C5) until a response curve similar to
Fig. 19 is obtained.

6. Turn the channel selector to Channel 11 and adjust
the sweep generator until a response somewhat
similar to Fig.20 is obtained. Adjust L5 and L6 to
obtain symmetry. If the band pass is too great or too
narrow also adjust L7.

Fig. 20 Channel 11 RF Response.

7. Repeat steps 5 and 6 until the best overall sym-
metry is obtained. REMOVE AGC JUMPER.

MASTER OSCILLATOR ALIGNMENT

The master oscillator adjustment is to be made only
if resonance cannot be obtained with the strip oscilla-
tor adjustment wrench with the fine tuning control in
its center position, and after it has been determined
that the channel strip itself is not at fault.

If channels 2 through 6 can be made to resonate with
the bull’s-eye adjustment at the rear of the turret and
the high channels do not resonate, a slight readjust-
ment of the oscillator inductance L10 (See Fig. 4 )
may be necessary to affect resonance on the high
channels.
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Schematic Diagram Chassis 19M20, 19M21, 18M20U & 18M21U.

433 AMPS.
433 ANPS

CENTERING ADJUSTMENT UHF-VHF CHANGEOVER SWITCH

In the 19M series, the centering assembly is built The low loss 85-546 UHF-VHF changeover switch is
into the yoke housing. This assembly is made up of part of the S-21001 UHF - VHF tuner package. The
two magnetic rings which can be rotated by means of switch performs 3 functions.

tabs. Centering is accomplished by gradually ro-

tating the tabs with respect to each other then rotating 1. Is used to switch the antenna between tuners.
both tabs simultaneously until the picture is centered. 2. Switches the oscillator B+ between tuners.

3. Actuates the UHF pilot light.

. 5 Megoh The switch is actuated by a lever which
FOCUS CONTROL: In the 19M Series, a 7.5 Megohm is mounted on the turret tuner shaft. When the VHF

potentiometer is provided for focusing the picture tuner is in the UHF position, the lever, if properly
tube. aligned, will actuate the charigeover switch.
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ZENITH Chassis 19M20, 19M20U, 19M21, and 19M21U.

Chassis 19M20Z, 19M20UZ, 19M21Z, and 19M21UZ,
are similar but have a socket for UHF tuner connection.
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4. Gently pull the tuner out of its case

REMOVING TURRET TUNER }mf, :f‘tjer thettlllmer is reilnstalllled., tl;et finelt?fning
ob does not have normal mechanical travel (from
FROM THE CHASSIS stop to stop of the lower pulley) and can be turned to
1. Pull out the VHF power connector, UHF IF con- hit only one stop, the dial cord can be made to slip
nector, VHF oscillator B+ connector, VHF IF con- towards the other stop by applying sufficient pressure

nector and disconnect the antenna transmission line. to the fine tuning knob.

METAL WRAPPED RESISTORS

2. To insure proper indexing, note the channel to

which the receiver is tuned so that the tuner drum i 3 . N i

In servicing the TV rece , the s ceman will find

can be rotated back to this channel before the unit sev::a.l clirrlgcuits in whichwne;:tal wr:;pv;d resistvgrs al:e

is reassembled. used. The metal wrapping dissipates much of the

. resistor heat and doubles the wattage rating. In
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Schematic Diagram Chassis 20M20 & 20M 20U,

CENTERING ADJUSTMENT

In the 20M series, PM focusing and centering is
utilized. The top screwdriver adjustment on the
centering assembly is used to move the picture up
or down and the bottom adjustment for side to side
movement. The center adjustment is for focusing.

In some 20M2] receivers, a single centering lever
is used for both vertical andl horizontal centering.
The up-down movement of this lever moves the
picture horizontally while a left-right movement
moves the picture vertically. A screwdriver adjust-
ment is provided for focusing.

AFC ADJUSTMENT

The AFC adjustment can effectively be made by set-
ting the horizontal hold control L2l to a position
where it is virtually impossible to ‘‘throw’’ the re-
ceiver out of horizontal sync when switching from
channel to channel.
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ZENITH Diagram for Chassis 20M20 and 20M20U. Chassis 20M21, 20M21U, and
20M21Z are similar in most respects; some of the differences are the use of 24CP4
or 27EP4 picture tube, and 6AUSGT or 6AVS5GT vertical output tube.
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CENTERING ADJUSTMENT

In the 19R series, the centering assembly is built
into the yoke housing. This assembly is made up of
two magnetic rings which can be rotated by means of
tabs. Centering is accomplished by gradually ro-
tating the tabs with respect to each other then rotating
both tabs simultaneously until the picture is centered.

In the 22R series, PM focusing and centering is
utilized. The top screwdriver adjustment on the
centering assembly is used to move the picture up
or down and the bottom adjustment for side to side
movement. The center adjustment is for focusing.

In some 22R20 and 22R2] receivers, a single centering
lever is used for both vertical and horizontal center-
ing. The up-down movement of this lever moves the
picture horizontally while a left-right movement
moves the picture vertically. A screwdriver adjust-
ment is provided for focusing.

AFC ADJUSTMENT

The AFC is adjusted by setting the horizontal hold
control L2l to a position where it is virtually imposs-
ible to ‘‘throw’’ the receiver out of horizontal sync
when switching from channel to channel.
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ZENITH Diagram for Chassis 19R20, 19R21, and 19R22. Chassis 22R20 and 22R21
are similar except for the horizontal output tube, an additional 5U4G, higher second
anode voltage, and high fidelity sound. Knob positions also differ.

LIS 136MN

2 I
W
——AAN—
=cer
oou§l S

&‘5’:‘%&%“ P
vios

l/2 12AX
SYNC CLIP YE TO!C. """

28V 44 l(

VI4A
V2 6SN7GT
HORIZ.08C.

HORIZONTAL
OEFLECTION
ConLs

vir

s 6AX4GT [

DAMPER
+500V

Lcs! w23
EERTLY

(BRASS SLEEVE
WIDTH CONTROL }

179 MA

SLO-8L0 FUSE

CORRECTOR MAGNET ADJUSTMENT

Two corrector magnets are used (not required in the
19R series) to obtain straight, sharply focused sweep

four corners and sides of the picture are visible.
(In some receivers it may not be possible to reduce
the picture size sufficiently to see all the sides and

lines across the face of the picture tube. In the in this case it may be necessary to shift the picture
22R21 chassis, the corrector magnets are mounted with the centering control to view one side at a time.)
top and bottom. The magnets are mounted on the 2. Bend th il .
deflection coil mounting brackets and can be moved - Bend the corrector magnet arms until the corners
in and out or up and down by bending the fiexible become right angles and the top of the raster is
arms which support them. Adjustment has been made parallel with the bottom and the left side is parallel
at the factory and should not require re-adjustment with the right side. After adjustment, the picture

unless accidentally bent out of position. If this should be restored to normal size.

foll g
occurs, proceed as follows NOTE: Mis-adjustment of the corrector magnets

1. With the vertical and horizontal size controls, S {’“‘C“Shm“i“g’ barreling, keystoning, poor
reduce the size of the picture to a point where the Inearity, etc.
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ZENITH RADIO CORPORATION

This signal path chart will help you diagnose faults that may develop in the 1955
Zenith television models.
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Signal Path Chart 20M20, 20M20Z, 20M20UZ & 20M20U.
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C2216AZ 5
CA22162 11
HA22167Z 11
K2216A 5
KA2216 11
LA22162 11
T2216A 5
TA2216, ~-A 11
CA22172 11
HA22172Z 11
K2217A 5
KA2217 11
LA2217Z 11
T2217A 5
TA2217,-A 11
TA2218 11
TA2222 11
Fe2226 5
FA2226 .11
KA2226 11
TA2226 11
Xa2227 11
C2236A 5
CA2236,~-A 11
CA2237 11

Armiral, cont.

m2242B2Z 10
TA2242 11
CA2246 11
C2256 10
K2256 10
K2257 10
CA2526 11
Arvin
21-550 25
21-551 25
21-552 25
21-553 25
21-554 23
21-555 23
21 =557 23
D-379 25
D=382 25
E-383 23
Capehart-
Farnsworth

1T174+ 27
27214 + 27
4C174+ 27
5C214+ 27
OF214+ 27
15W214+ 27
16T244+ 27
18wW214 27
CX-37 27
CX=37-1 27
CT-89 27
CT-90 27
CT-95 27
CT-108 27
CT-110 27
CT-112 27
CT-115 27
CT-1186 27
CT=-130 27
CT-131 27
CT-133 27
CT-134 27

CBS-Columbia
22C09, -B 31
22719, -B 31

U22C05 3l
U22co7 31
U22T09 31
U22T19 o1
921-11 ol

Under each manufacturer's name are listed that make chassis

and models in numerical order, at left.

The corresponding page

number at right of each listing refers to the first page of each sec-
tion dealing with such material.

CBS, continued

921-13 31
921-14 31
Crosley_Corp.

G-17TOB 35

G=-17TOBK 35
G=17TOBU 35
G-17TOMH 35
G-17TOMU 35
G-17TOWEH 35
G-17TOWH 35
G-17TOWU 55
H-17TOBH 55
H-17TOBU 35
H-17TOMH 35
H-17TOMU 35
H-17TOWH 35
H=-17TOWU 55
G-21TOBH 35
G-21TOMH 35
G-21TOWH 35
H-21COBH 35
H-21COBU 35
H-21COMH 35
H-21COMU 35
H-21COSBH 35
H-21COSH 55
H-21COWH 35
H-21COWU 35
H-21HCBH 35
H-21HCBU 35
H-21HCMU 35
H=-21HCWH 35
H-21HPBHa,d 35
H-21HPWHa,d 35

426 35
431 35
431 -2 35
432 35
443 35
443-3 35
445 35
Du Mont Labs.

RA-312 43
RA-313 43

Emerson Radio
748B, -C 47

7778 47
787A, -B 47
796C 47

797B, -C 47

Emerson, cont.
798B 47
120179B 47
120203B 47
120204B 47
1202058 47
General-Eectric
F 57
G, J, K 63
17¢c127 87
17T14 63
17T15 63
17T16 63
17720 63
177115 57
177117 57
21C103 63
21Cc104 63
21C114 87
21C115 57
21C116 57
21117 57
21C119 57
21¢c120 57
21c121 57
21¢350 63
21C351 63
21710 857
21T11 57
21712 57
21T14 57
21715 57
21717 63
21718 63
21T19 87
21722 63
21723 63
21724 63
21725 63
21730 63
21731 63
Hallicrafters

17T310 69
217320 69
21K330 69
A1600D 69
B1600D 69
Majestic

78, "78A 73
79 73

81 to 86 73

Ma jestic, cont.

88 73
123 73
124 73
124-2 73

Montgomery Ward
WG-3071E, -F 77
WG-3073E,-F 77
WG-3075D,~-E 77
WG-3077D,-E 77
wWG-3079D,-E 77

Motorola, Inc.
17720 85
Y17T720 85
21C3 79
21K19 85
21K20 79
21K21 79
21K22 79
21K23 79
21K24 79
21T15 85
21T16 85
21117 85
21718 79
21T19 79
Y21C3 79
Y21K19 85
Y21K20 79
Y21K21 79
Y21K22 79
Y21K23 79
Y21K24 79
Y21T15 85
Y21T16 85
Y217T17 85
Y21T18 79
Y21T19 79
24K4 79
24KS5 79
Y24K4 79
Y24KS5 79
TS-418 85
VTS-413 85
TS-518 85
VTS-518 85
WTS-518 85
RTS-525 79
TS-525 79
WTS-525 79
TS-528 79
TS-603 79
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Olympic Radio

R, S, U 89
17CR20 89
17TR10 89
17TR19 89
21c812 89
21Cs18 89
21CUl15 89
21CU16 89
21KS22 89
21TS11 89
217817 89
21TU14 89
Packard-Bell
2842 93
2843 93
2844 93
2940 93
2941 93
3041 93
Philco Corp.
2204010 o7
22C4010L a7
2204012 o7
22C4014 o7
2204016 o7
2204119 a7
224120 97
22C4122 97
2204123 o7
22C4124 o7
2204126 97
2204310 o7
22C4312 97
2406010 97
24C6109 97
24C6110 97
24C6112 97
24C6310 97
TV-300 98
TV-301 98
TV-350 107
TV-354 107
RCA Victor
175450 121
175451 121
178453 121
218348K(U) 121
218355K(U) 121
21S357K(U) 121
218362K(U) 121
21S367K(U) 121
218369K(U0) 121
2138501(U) 121
218502(0) 121
218503(U) 121
218504(U) 121

RCA, contlnued
218505(U0) 121
218506(U) 121
218517(U) 121
218518(U) 121
218519(U) 121
218521(U) 121
21s8522(U) 121
218523(U) 121
218525(U) 121
215526(U) 121
218537(U) 121
21S8548(U) 121
2185251(U0) 121
2185252(U0) 121
245529,-U 115
2458531,-U 115
248532,-0 115
24T7420,-U 115
24T435,-U 115
KCS84C 115
KCS84E 115
KCS84F 115
KCS84H 115
KCS84J 115
KCS84K 115
Kcss®7 121
KCS87A 121
KCS88 121
Kcsssa 121
KCS88B to FF 121
KCcS88H 121

KCsS88J to P 121
KCcsS88v,-VA 121

Raytheon

17718 129
21T19 129
M-1750 130
M-1751 130
M-1752 130
M-2160 130
M-2161 130
M-2162 130

Sears, Roebuck

3102X 133
3104A 133
3112X 133
4108, -A 133
4112 133
4113A,-B 133
4118B,-C 133
4119A 133
4125 133
4127C,-D 133
4129A,-B 133
4133 133
4135, ~-B 133
4140E 133

Sears, cont.

4150E 133
41 53E 133
41 55E 133
5113 133
528,271 133
528,292 133
528,300 133
528,303 133
Sentinel Radio

1U-701 137
10-711 137
1U-714 137
10-721 137
1U0-724 137
1U-752 137
1U-755 137
1U0-758 137
1U-762 137
1U-765 137
10-768 137
10-791 137
1U0-901 143
1U-911 143
1U-914 143
1U0-921 143
1U-924 143
1U-991 143
Sparton

117210 147
12A204 147
124210 147
14A204 147
230214 147
Stewart-Warner
17T-9620A 151
17T-9620B 1861
21C-9700R 154
21C~-9700RB 154
21C-9700W 154
21C-9700WB 154
21C-9700X 154
21C-9700XB 154
21T-9630A 151
21T-9630AB 151
21T7-9630C 181
21T-9630CB 151
21T-9630D 151
Stromberg-

Carlson

217 157
22T 157

Sylvania Elect.
1-522-1,-2 161
596 161

Trav-ler Radlo
4743 167
4843 167
48A4 167
48C4 167
49A4 167
Westinghouse

H-838K21B 171
H-838KU218 171
H-841T21 171
H-841TU21 171
H-842T21 171
H-842TU21 171
H-843K21 171
H-843KU21 171
H-844K21 171
H-844KU21 171
H-847K21 171
H-847Ky21 171
H-848K21 171
H-848KU21 171
H-353K24 171
H-853KU24 171
H-854K24 171
H-854KU24 171
H-861T21 171
H-861TU21 171
H-862T21 171
H-862TU2]1 171
H-863T21 171
H-863TU21 171
H-864T21 171
H-864TU21 171
H-865T21 171
H-865TU21 171
H-866T21 171
H-866TU21 171
H-867T21 171
H-867TU21 171
H-868T21 171
H-868TU21 171
H-369K24 171
H-869KU24 171
H-870K24 171
H-870KU24 171
H-871T21 171
H-871TU21 171
H-872T21 171
H-872T021 171
H-875T24(A) 171
H-875TU24 171
H-876T24 171
H-876T024 171
H-877T24 171
H-877TU24 171
H-878K24 171
H-878KU24 171
H-881K24 171

Westinghouse

H-881KU24 171
V2313 171
V-2313-15 171
V-2313-25 171
V-2313-35 171
V-2314 171
V-2314-15 171
V-2314-25 171
V-2323 171
V-2323-101 171
V-2323-201 171
V-2323-301 171
V-2324 171
Zenith Radio

19N20 179
194202 179
19mM21,-2 17¢
19R20 179
19R21 179
19R22 179
20M20,-2 179
20M21, -2 179
22R20 179
22R21 179
M1800+ 179
R1800+ 179
R1812+ 179
M2228+ 179
M2229+ 179
R2229+ 179
M2230+ 179
R2230+ 179
M2237+ 179
M2249+ 179
R2249+ 179
M2250+ 179
R2250+ 179
M2252+ 17¢
R2253M 179
R2257E,R 179
R2258+ 179
M2260+ 179
M2261 + 179
M2267+ 179
R2337E,R 179
R2359E,R 179
R2360R 179
R2367E,Y 179
R2368R 179
R2387R 179
R2391R 179
M2570R,R2Z2 179
R2671E,R 179
R2975R 179
R2976E 179
R2979E 179
R2994EU 179
R2994HU 179
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Supreme Publications are Available at All Leading Parts Jobbers




