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MOST-OFTEN-NEEDED 1953 TELEVISION SERVICING INFORMATION

Foreword

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

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

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

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

M., N. Beitman
April 1953
Chicago, Illinois

Copyright 1953, by Supreme Publications.

All rights reserved. This book, or parts
thereof, must not be reproduced in any
a form without permission of the publisher.
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Admiral

Chassis 19B1, 19C1, 191 1, 19F1, 19F1A, 19G1, 19H1, 19K1, and 19N1

Used in Models 17DX10, 17DX]11, 17DX12, 121DX10, -A, 121DX11, 121DX12, -A,
121DX16, -A, -L, 121DX17, -A, -L, 221DX15, -A, -L, 221DX16, -A, -L, 221DX17,

221DX17A, -L, 221DX26, -A, -1,

221DX38, -A, 222DX15, 321DX15, -A,-L,

321DX16, -A, -L, 321DX17, -A -L, 321DX25A, -B, 321DX26, -A, -B, 321DX27A, -B.

Service notes presented below, alignment information on pages 6 to 9,
and circuit diagrams on pag s 10 and 11, apply to the above listed TV sets.
All 19 series chassis emplo; ' the same basic television circuitry. The 19B1,
ind 19K1 chassis are television only models,

19C1, 19F1, 19F1A, 19H1,

The 19E1, 19G1, and 19N1 chassis are used in combination models.
chassis use various size pic ure tubes and some have tone controls,

These
Two

types of tuners have been us :d and both are shown on page 10.

INDIVIDUAL CHANNEL SLUG ADJUST
USING A TELEVISION SIGNAL

Individual channel oscillator adjustn
every receiver should be checked upon
tion or servicing. If this adjustment is )
made, it is possible to tune from one st
another by merely turning the CHANNEL
With correct oscillator channel adjustment, bes
will be located at the approximate center of the
the TUNING control. However, this may not n.
be maximum sound output.

Channel slug adjustment can be made withot :

ing the chassis from the cabinet. Adjust as fo
a. Turn the set on and allow 15 minutes to v

b. Set the CHANNEL knob for a station in ¢

Set all other controls for a normal picture.

c. Set TUNING control at center of its range
ing it approximately half-way.

d. Remove the CHANNEL and TUNING knot
e. Insert a 14" blade, NON-METALLIC screwd;

consisting of one metallic and one non-metall
driver is available under part number 98A
the 14" hole adjacent to the channel tuni:
For each channel in operation, carefully a
channel slug for best picture with clear di
sure that the Tuning control is set at the cen
range before adjusting each channel slug. O:
rotation of the slug will be required; turning
in too far will cause it to fall into the coil.
slug falls into the coil, remove the coil, 1
retaining spring aside, lightly tap the oper
the coil until the slug slips out. Replace
reset retaining spring.)

* If ratio detector transformer (T201) has hollow hexag

if you use alignment tool (part number 98A30.7; availal e at Admiral Distributor).

hole in the core of the upper slug (A10).

MENT

ent of
nstalla-
roperly
tion to
‘ontrol.
picture
range of
cessarily

remov-
OwWSs:

arm up.

)eration.
)y rotat-

3o

ver (kit
c screw-
0-3) in
g shaft.
just the
.ail. Be
2r of its
ly slight
the slug
(If the
ove the
end of

lug and

TOUCH-UP OF RATIO DETECTOR SECONDARY

USING TELEVISION SIGNAL
*This adjustment is accessible through the 14" hole

(just below T201) in bottom of the cabinet or the chassis
mounting shelf, located toward the left side facing the
rear of the set. Removal of the chassis is therefore not
required. Adjustment need be made on one channel
only. Proceed as follows:

a.

Turn set cn and allow about 15 minutes for warm up.

. Tune set for normal picture and sound.

Carefully insert a non-metallic alignment tool through
the opening in cabinet bottom below T201. An align-
ment tool with a screwdriver blade or hexagonal end
is required depending on the transformer used, see
* note below. When the alignment tool engages the
bottom tuning slug A8, adjust the slug for best
sound with minimum buzz level. Do this carefully as
only slight rotation in either direction will generally
be requircd. Correct adjustment point is located be-
tween the two maximum buzz peaks that will be
noticed when turning the slug back and forth about
14 to V4 turn.

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

ALIGNMENT OF 4.5 MC TRAP A12, USING A

TELEVISION SIGNAL

Beat interference (4.5 MC) appears in picture as very

fine vertical or diagonal lines, very close together, having

a

“gauze-like” appearance, the pattern will vary with

speech, forming a very fine herringbone pattern.

The trap can be tuned by watching the picture and ad-

justing the slug for minimum 4.5 MC interference.
nal core slugs, bottom slug adjustment A8 can be made from top of chassis,

Bottom slug (A8) can be reached through the
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Admiral Chassis 19B], 19C], 19E1, 19F1, 19F 1A, 19G1, 19H1, 19K1, and 19N1

TELEVISION ALIGNMENT PROCEDURE

GENERAL
] . . S ALIGNMENT TOOLS
Complete alignment consists of the following individual
procedures and should be performed in this sequence. An alignment tool kit consisting of one metallic and
a. IF Amplifier and Trap Alignment. one non-metallic screwdriver is available under part num-
b. IF Response Curve Check. (l;e'r 98A-3'0-t3. i\ non-mgtalhé: ihgnmentltool Wi}tlh a screw-
. river point at one end a ] : -
c. 4.5 MC Sound IF and Trap Alignment. low h 5 ne pexagonas wrenc Ui il
! . ow hexagon core slugs) at the other is available under
d. RF and Mixer Alignment. part number 98A-30-7.
e. Over-all RF and IF Response Curve Check.
f. HF Oscillator Adjustment.
Connect bias battery; negative to test point “T”, see Set Channel selector to channel 12 or .ol.her_unassigned
figure 9, positive to chassis. A 3 volt battery is required. high channel, to prevent interference during alignment.
for steps 1, 2, 3, 4 and 5. Set the Picture control fully to the left (counterclockwise).
Allow about 15 minutes for receiver and test equipment to
Disconnect antenna. Connect a jumper wire across the warm up.
antenna terminals. Use lowest DC scale on VTVM.
Step Signal VTVM and Signal Instructions Adjust
Gen. Freq. Generator Connections
1 *27.25 MC | VIVM high side to test point “V>, | Use 3 volt bias battery. Al for minimum.
common to chassis. Use lowest DC scale on VTVM. A2 and A3 for
2 25.3 MC | Generator high side to 6J6 (V102) When peaking, keep reducing gen- | maximum.

tube shield; insulate shield from
chassis. Connect low side to chassis

i f
erator output for VIVM reading o A% and A5 for

3 23.1 MC | near 6J6 tube base. approx. 1 volt or less. e
Set channel switch to channel 12 or 5
other unassigned high channel. Repeat step

4 *27.25 MC above.

5 Teo insure correct IF alignment, make the “IF Rcsponse Curve Check” given on opposite page.

* Before proceeding, be sure to check the signal generator used in alignment against a crystal calibrator or other fre-
quency standard for absolute frequency calibration required for this operation.

ALIGNMENT HINT

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

-

_ TEST POINT
-~ (AGC BUSS)

=
Y
i,n;c MAX | 04ust ragu -

w & ER PLATE | Top opcimr—— o’ D
Al3 ‘J T0P 08 5106 ___.é‘—_—}woo OHNS
Al R301
“AI0 Al Al2) W osc. 2725MC MIN O oboms
RF AMP. RF AMP. MIXER ADJ. TRAP
~ I A3 /
clol_cio4 G106 _ | vJ 253MC MAX ) o
| NG Pt 1ST IF l T

(1) 2
@ ~—W Ad e _~"TEST POINT
6BCS5 646 23.1 MC MAX - o' _~7 JCT.QF L302
R 2ND IF - AND L303
R20T 478 OIS -

—

I l 25 BAE X
-3MC MA
o 3RD IF

!
A5 23.| MC MAX. MIXER PLATE

. TEST POINT } 39
Figure 8. Top View of TV Tuner NEG. OF C205 =
Showing Adjustment Locations. 3 LI 2 A8 A6 AT A9
- (BOTTOM SLUG) (TOP SLUG) 4.5MC MAX 4.5 MC MIN
4.5MC ZERO 4.5MC MAX SOUND TRAP
TEST POINT EEC. RATIO DET.JLPRI, RATIQO DET. TAKE OFF
JCT. OF C206
R206 & R207 Z Y
6 Figure 9. Bottom View of Chassis Showing Test Point Connections
and IF Alignment Data.




MOST-OFTEN-NEEDED 19¢ 3 TELEVISION SERVICING INFORMATION

Admiral 19B1, 19C1, 19E1, 19Fl, 19F1A, 19G1, 19H1, 19K1, 19N1 Chassis

IF RE PONSE CURVE CHECK

(Using weep generator and oscilloscope)
Receiver Controls Sweep Marker . ;
and Bias Battery Generator Generator ol Instructions
Set Channel seler- | Connect high side [f an external | Connect to test | Check curve obtained against

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

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

narker generator is
18ed, loosely couple
righ side to sweep
tenerator lead on
ube shield, low
ide to chassis.
fHarker frequencies
ndicated on IF Re-
ponse Curve.

point “V”, See fig-
ure 9. Marker pips
on scope will be
more distinet if a
condenser from 100
mmfd. to 1000
mmfd. is connected
across the oscillo-
scope input.

ideal response curve in fig. 6.
Note tolerances on curve.
Keep marker and sweep out-
puts at very minimum to pre-
vent overloading. A reduction
in sweep output should re-
duce response curve ampli.
tude without altering the
shape of the response curve.

21,2540 l- (LS -

If the curve is not within
tolerance or the markers are
not in the proper location on
the curve, touch-up with II
slugs as instructed below.

22MC MARKER 22MC MARKER

25.75MC

25.75MC MARKER

WARKER } - N
AT WO 22MG MARKER |
BE VISIBLE) :
AMT 1FASY 98¢, ol PN 25.7 MC
— !
| ATTROR. 3B MAF (ER T0UCH-UP OF A2 AND A3 WILL GENERALLY INCREASE PEAK.  TOUCH-UP OF A% AND A5 WILL GENERALLY INCREASE PEAK.

AAPPROX,
8%
-t _ >

DIFFERENCE IN HEICHT OF PEAKS
SHOULD NDT EXCEED 30%

AMEASURED FROM KIGHEST PEAK

24.3MC MARKER
S

Figure 6. Ideal IF Response Curve,

4.5 MC SOur

a. Connect signal generator high side to P
(6AL5) through a .01 mfd. condenser, co

TR ommr on

WILL ALSO CHANGE POSITION OF 25.75MC MARKER. ¥ILL ALSO CHANGE POSITION OF 22NMC NARKER,
Figure 7. IF Response Curves, Incorrect Shape.

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

If the curve cannot .be made to resemble the response curve
shown at left, repeat all steps under “IF Amplifier and Trap
Alignment” making sure that generator frequencies are accurate
and adjustments are carefully made. If a satisfactory curve can-
not be obtained after repeating these steps, it may be necessary
to change 1F amplifier tubes or check for a defective circuit
component to be sure that each stage is operating properly.

D IF AND TRAP ALIGNMENT

d. Use a NON-METALLIC alignment tool. If Ratio Det.
Transformer (T201) has hollow core slugs, bottom slug ad-

1 2 of V304
rect low side

to chassis. justment A8 can be made from top of chassis, if you use
b. Allow about 15 minutes for receiver and tes equipment to alignment tool #98A30-7 obtainable from Admiral Dis.
warm up. tributor.
c. Set Picture control fully to the left (counte clockwise).
Step Signal Gen. | YTYM Connecti ns Instructions Adjust
Freq. (MC)

When using a signal generator, b
for accurate frequency calibratio
IMPORTANT: If a signal geners
a TV station signal. Tune in a sta

the VTVM.

sure to check it against a crystal calibrator or other frequency standard
at 4.5 MC. Accuracy required is within one kilocycle.

or and frequency standard are not available, alignment can be made using
ion and follow steps 1, 2 and 3 below. If necessary use a higher scale on

High side to
1 test point “Y”;
common to chass

A6 and A7 for maximum (keep
Use lowest DC scale on VIVM. | reducing generator output to
5 keep VTVM at approx. 1 volt).

High side to

2 Set to test point “Z”;
exactly common to chass
4.5 MC

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

Use zero center scale on VTVM,
if available.

High side to
3 test point “Y”’;
common to chass

Connect a 10 mmfd. condenser
from pin 5 of V305 (6CB6) to
pin 7 of V201 (6AUG).

" Use lowest DC scale on VITVM.

A9 for minimum,
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Admiral

{continued)

RF AND MIXER ALIGNMENT

a. Connect negative of 3 volt bias battery to test point “T”,
positive to chassis. If it is difficult to obtain a curve of &
sufficient amplitude, remove battery and connect a wire
jumper from test point “T” to chassis.

b. Connect sweep generator to antenna terminals. H sweep d.

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

erator output at a minimum, marker pips just barely visible.
Connect oscilloscope through a 10,000 ohm resistor to test
point “W” on tuner (Fig. 11). Keep scope leads away
from chassis.

Set channel selector to Channel 10.

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

FOR SETS USING TV TUNER 94D52-1 ond -2
( This tuner uses a 6BC5 tube for RF amplifier V101.)

Marker Gen. Sweep Gen. i
Step Freq. (MC) Frequency Instructions
193.25 MC . Check for curve sho‘.vn I?elow. If necessary, adju§t Al0, A1l and A12 (figure
(Video Carrier) Sweeping 11) as required. Adjusting A1l will generally shift the center of the response
1 Channel 10. curve in relation to the video and sound carrier markers. A10 and Al2 should
197.75 MC See frequency | be alternately adjusted for best gain with flat top appearance. Consistent
(Sound Carrier)| table below. with proper band width and correct marker location, response curve should
have maximum amplitude and flat top appearance.
Check each channel operating in the service area for curve shown below.
Set the sweep generator to | In general, the adjustment performed in step 1 is sufficient to give satisfactory
sweep the channel to be | response curves on all channels. However, if reasonable alignment is not ob-
2 checked. Set the marker gen- | tained on a particular channel, (a) check to see that coils have not been inter-
erator for the corresponding | mixed, or (b) try replacing the pair of coils for that particular channel, or
video carrier frequency and | (e¢) repeat step 1 for the weak channel as a compromise adjustment to favor
sound carrier frequency. this particular channel. If a compromise adjustment is made, other channels
operating in the service area should be checked to make certain that they
have not been appreciably affected.
FOR SETS USING TV TUNER 94D46-2 and -3
(This tuner uses a 6BZ7 tube for RF amplifier V101.)
Marker Gen. Sweep Gen. A
Step Freq. (MC) Frequency Instructions
1 (v}.?fézcsaﬂgr) Cﬁ:ﬁg;nﬁ) Check for curve below. If necessary, alternat'ely adjust A1l and Al2 (f'igure
197.75 MC See frequenc'y 11) as required 1o obtain equal peak amplitudes and symmetry, consistent
(Sounc'i Carrier)] table below. with flat top appearance, proper band width and correct marker location.
83.25 MC Sweeping Check for curve below. If necessary, adjust A10 as required to obtain curve
2 (Video Carrier) Channel 6. having maximum amplitude and flat top appearance consistent with proper
87.75 MC See frequency | band width and correct marker location. After completing adjustment, re-
(Sound Carrier)] table below. check adjustment of step 1.
Check each channel operating in the service area for curve shown below.
In general, the adjustment performed in steps 1 and 2 are sufficient to give
Set the sweep generator to | satisfactory response curves on all channels. However, if reasonable align-
sweep the channel to be | ment is not obtained on a particular channel, (a) check to see that coils have
checked. Set the marker gen- | not been intermixed, or (b) try replacing the pair of coils for that particular
3 erator for the corresponding channel, or (c¢) repeat step 1 for a weak high channel as a compromise ad-
video carrier frequency and | justment to favor the particular channel. Repeat step 2 for the weak low
sound carrier frequency. channel 1o favor the particular low channel. If a compromise adjustment is
made, other channels operating in the service area should be checked to
make certain that they have not been appreciably affected.

FREQUENCY TABLE
Channel Video Sound
Channel  Freq., Carrier, Carrier, HF Osc.,
DIP SHOULD MOT Number MC MC MC MC
EXCEED 30% OF 2 54- 60 55.25 59.75 81
TOTAL WEIGHT e 4. 5HE — ] 3 60- 66 6125 6575 87
‘L | | 4 66- 72 67.25 71.75 93
—— 5 76- 82  77.25  8L.75 103
T 6 82. 88 83.25 87.75 109
) Q 7 174-180 175.25 179.75 201
8 180-186 181.25 185.75 207
WARKER, VIDEO CARRIER L, D ELOU 9 186.192 187.25 191.75 213
Full skirt of curve will not be visible unless generator 10 192198 oIS 197.75 219
¢ 11 198-204 199.25 203.75 225
8 sweep width extends beyond 10 MC. 12 204-210 205.25 209.75 231
Figure 10. RF Response Curve. 13 210216 211.25 21575 237
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AS
ADJUST FROM

Admiral Series 19, continued

"

P
W TOP OR SIDE /
’ A = Al3
AlO All Al2 HF 0SC [ <~ ——=
nn{m RFIAMP. vsn ADJ. ' °o B8

Cl0l  clo4

477 e 8]
N B
- 1

N/

Q

68CS5 ™ 6J6
OR
6827

HF OSCILLATOR
ADJUSTMENT

(TURRET POSITIONED TO
ADJUST CHANNEL T)

"

!
b . TUNING ROTOR
AS 231 MC MAX. MIXER PLATE SHOWN 3 779 FLAT OF SELECTOR SHAFT CENTERED
AT HALF ROTATION —— BETWEEN CHANNEL COILS 3 AND 4

Figure 12. Front View of TV Tuner.

OVER-ALL RF AND IF RESPONSE CURVE CHECK

(Using : weep generator and oscilloscope)

Figure 11. Top of TV Tuner, Sha ring
Adjustment Location,

Receiver Controls
and Bias Battery

Sweep
Generator

Marker
Generator

Oscilloscope Instructions

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

Connect to antenna
terminals. Set gen-
erator to sweep
channel selected.
Keep generator out-
put as low as pos-
sible, to prevent
overloading, See
frequency table on
page 8.

f an external mark-
r generator is
1sed, loosely couple
iigh side to sweep
‘enerator lead.
1arker frequencies

re shown in fre-
uency table on
age 8,

Compare the response curve
obtained against the ideal
curve shown in figure 13. If
the curve is not within toler-
ance, touch up the IF slug
as instructed below. It should
never be necessary to turn
slugs more than one turn in
either direction. If the curve
is satisfactory on the channel

Connect to

wyr,

point
See figure 9.

checked, all other channels
should also be satisfactory.

IMPORTANT: When sweep

output is reduced, response

VIDED CARRIER S00N0 CARRIER curve amplitude on scope

WARKER NARKER should also decrease, but

_____ (NAY NOT BE curve shape should remain
T VISIBLE) the same. If curve shape

changes, reduce sweep output
and/or the scope gain until
the shape does not change.

4 AT L 45T 95 %, POINT

l o
_{ASO'/- MAXINUN
DIFFERENCE 1M HEIGHT OF PEAKS

SHOULD NOT EXCEED 30Y,

A MEASURED FROM KIGHEST PEAK
Figure 13. Ideal Over-all RF and IF Response Curve.

Note that video carrier (arker) on the “Over-all RF-IF
Response Curve” will appear on the opposite side of the

curve as compared to the “IF Response Curve” figure 6.
This is due to action of the mixer tube.
] 1

VIDED CARRIER
NARRER Sounp
CARRIER

ﬂ’ VIDED CARRIES
SOUND NARKER
\

CARRIE!

CURVE WOT 1THIN TOLERANCE. CURVE CAM CENERALLY BE
CORRECTED i INCREASING LOW SIDE WITH A4 AND AS,

NORE THAN 30% MORE THAN 30%

CURVE NOT WITHIN TOLERANCE, CURVE CAN GEMERALLY SE
CORRECTED 8Y INCREASING LOW SIDE WITH AZ AND A3,

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

HF OSCILLATOR ADJUSTMENT

(! sing a signal generator)

Receiver Control Settings Signal Generator Instructions

Set
frequency of

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

to antenna terminals.
to exact

Set channel selector for each chan- | Connes

nel to be adjusted. Set “Tuning’ | genera or

control at half rotation. T 1- | HF os llator. See frequeney table | figure 9. Remove the ratio detector tube
u(::erocomro.ll f:lll)l; “:2 th::rnri‘;])“ on pae 8, Set generator for V202 (6AL5). Carefully adjust the os-
(clockwise). maxint .m output. cillator slug A13 on each channel until a

whistle (beat) is heard in the speaker of
the receiver.
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normal picture tin sync).

pulses appear on the screen.

WAVEFORM DATA
(Waveforms given on schematic)

Waseforms taken with PICTURE control set fully 1o the right, all other comirols set for
WARNING:
control will cause waveform distortion.
Waveforms at video and sync stages obiained with transmitied signal inpul 1o 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 horizonial frequency) o that two

The peak-to-peak voltage readings shown are subjeci to some variations due 1o response
of the oscilloscope and paris 1olerances.

Waveform at pins 1 and 4 of V403 and termunal “C™ (2) of T404 1aken with a 10 mmfd.
condenser connected in series with the oscilloscope high side.

Pulsed high voltage is present at pin 3 of V406. Do not make direci connection to this
point. Waveform at pin 3 of V406 taken by chpping or twisting lead from oscilloscupe

V302, V303, & V304 CIRCUIT SHOWN BELOW USED ONLY
WITH 94D52&2 TUNERS (1981 CHASSIS)

covered by a run number.

Incorrect adjustment of the DX Range Finder

=

Lio3
ke
CH3.
120
nos
2 5600
~S6¥
K i
o \A L
0K g pse
T vioz28
N o
/
/; 15% e
4 Woper 10
y Tt

THIS CIRCUIT USED WITH 94052162 TUNERS (19B1 CHASSIS)

6086

™ ¢33
Fns
[
To 642
1883
S M N

) c3o8a_L.o0ts
1300 015 7]
1HEG a3

1/26U8
VIDED DET & AGC.
'V304 0 6201

€309
it e e3e
20 s e
sgo LRI l.ow
[11H] 01 =
30 T TRace
1 o [k @ m
Junction
To €562 T0 R338 8321 4 4322

c-- = Z
v 8827
3 F AN
W I1ST & 2K0 R L106
CAUTION ;\/F_‘ viot
NS vov| [aov
high side over lead connecting to termunal 3 of T403. _QTJL::%: AR N
o : : L A :/.w =§
11 Wi7 v L
TV TUNER 94D52-142 vl i Lo
USED IN 19BI CHASSIS ONLY EIN N P
BUILT-IN ANTERNA 7;; u‘ulo: ?Ec!m’ C.Ig:=: ‘%wl
S

SCHEMATIC NOTES

Run numbers are rubber stamped at the rear of the chassis.
Numerical symbols D, ®, @), etc. on schematic indicate a production change

Admiral Corp. Schematic for 19B1, 19C1, 19F1, 19F1A, 19H1 and 19K1 Television Chassis

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

soTTon vitw SoTTeN VIEW
T301 T3.'02
4

o’ eneues ws ¢
174,20 TERINALS 344 |
o T30l

3
=t

R

, ,.....@, @. etc. indicate alignment points and alignment connections.
@® TV TUNER 94D46-2&-3

USED IN 19CT, I9F1, [9FIA, ISHI, & ISKI CHASSIS

TURRET SWITCH SETTING SELECTS PAIR OF
COILS LIl & LIO2 FOR CHARNEL DESIRED

¢4 800

/.
Y =/
WHITE |33
1333 H1*
15 NEE "

: V404 : :—L.

nry &

OO
V403 e

by REEN Ranae
¥
! 5U4£¢
RECTIFIER
= vson I
WL,
il
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LOGK
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£ FIELD -
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a] eson cs02 |o
S e230) (C40%:
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approximately half rotation.
position) .

Line voltage 117 volts AC.

chassis, unless otherwise indicated.

Voltages at V306 measured from top of socket with t1

Voltages marked with an asterisk * will vary widely

Voltages measured with a vacuum tube voltmeter h

) TV VOLTAGE DAT.
PICTURE control turned fully clockwise. CHANNEL

Other front controls set at approximately half rotat
DX Range Finder con

m.

Antenna disconnected from set with terminals shorted

‘ith control

tween tube

se removed,

ol set fully to the left tat “O

control set on an unusued channel.
Vert. Lin. and Height set at

s

setting.

socket terminals and

Note:

and 19K1 chassis.

Tone control used

in the 19C1, 19F1, 19H1

2 1S 02HE0 1
19814 19F14 LHASSIS

PHTS SHOWN K DOTTED l
6AUG 6ALS Y BAVE s aovriy BASS Lo |
SOUND IF AMP. RATIO DET. SGUND_ AMP. 19004910 OHSSS SOUND QUTPUT 0l
vaol v202 v203 v204 J vk 4
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0% _ I 2 d
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Admiral 2202 and 22E2 CHASSIS

Used in Models 222DX15S, 222DX16, 222DX17, 222DX26, 222DX27, 222DX48,
222DX49, and 322DX16. The 22C2 chassis is used in straight television sets,
while 22E2 chassis combines a radio receiver and is used in combination sets.
The service material is applicable to both chassis, while the circuit on pages
16 and 17 is exact for 22E2 chassis. The service material for these chassis
begins on this page and is completed on page 18.

2242, 22A2A, 22M1 and 22Y1 CHASSIS

are similar to the 22C2 and 22E2 Chassis, but use slightly different tuners.
These additional Admiral chassis are used in the following models:

121K15A, 121K16A, 121K17A, 121M10, 121M11A, 121M12A, 221K45A, 221K46A,
221K47A, 321M25A, 321M26A, 321M27A, 421M15A, 421M16A, 421M35, 421M36,
421M37, 520M11, 520M12, 520M15, 520M16, 520M17.

TOUCH-UP OF RATIO DETECTOR SECONDARY
USING TELEVISION SIGNAL (A12, BOTTOM
SLUG OF T201)

“This adjustment is accessible through the 4" hole
(just below T201) in bottom of the cabinet or the chassis
mounting shelf. located toward the left side facing the
rear of the set. Removal of the chassis is therefore not
required. Adjustment need be made on one channel
only. Proceed as follows:

a. Turn set on and allow about 15 minutes for warm up.
b. Tune set for normal picture and sound.

c. Carefully insert a non-metallic alignment tool through
the opening in cabinet bottom below T201. An align-
ment tool with a screwdriver blade or hexagonal end
is required depending on the transformer used, see
* note below. When the alignment tool engages the
bottom tuning slug Al2, adjust the slug for best
sound with minimum buzz level. Do this carefully as
only slight rotation in either direction will generally
be required. Correct adjustment point is located be-
tween the two maximum buzz peaks that will be
noticed when turning the slug back and forth about
4 to V4 turn.

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

SERVICING RADIO TUBES AND DIAL LIGHT
IN 22E2 SETS

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

) efocus VERTICAL of
JoORGHTNESS  MOMIZONTAL *

O Tone CONTRAST. O
)

]

Z CHANNEL " TUNING
SLUG ADJUSTMENT

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

N

J CHANNEL TUNING
SLUG ADJUSTMENT

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

CORRECTING
MAGNET

PICTURE POSITIONING LEVER
MOVES SIDEWAYS OR
UP AND OOWN

o

- FOCUS coll

HORIZ.
LIN.

1\ woRiz: oRive
| WElGT

rs 1

/' HoRiZ. L0cK

veRT. LN,

ALIGNNERT
TEST JACKS

DX RANGE {IDER

Figure 3. Chassis View Showing Adjustment Locations.

* If ratio detector transformer (T201) has hollow hexagonal core slugs, bottom slng adjustment A12 can be made from top of chassis,
if you use_alignment tool (part number 98A30-7; available at Admiral Distributor). Bottom slug Al2 can be reached through the

hole in the core of the upper slug (All).
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Admiral TELEVISION ALIGNMENT PROCEDURE  22¢2 ond 2262
IF AMPLIF ER AND TRAP ALIGNMENT
e Connect bias battery; negative to test p int “T”, see @ Set Channel selector to channel 12 or other unassigned

figure 7, positive to chassis. A 3 volt batte

y is required

for steps 1, 2, 3, 4 and 7. A 1% volt bias battery is re-

quired for steps 5 and 6.

® Disconnect antenna. Connect a jumper w

antenna terminals.

e across the

high channel, to prevent interference during alignment.
® Set the Picture control fully to the left (counterclockwise).
e Allow about 15 minutes for receiver and test equipment to

warm up.
o Use lowest DC scale on VTVM.

Signal YTVYM and ignal . \
Step | Gen. Freq. Generator Con iections Instructions Adjust
1 25.3 MC : Al, A2 and A3 for
2 VTVM high side to t st point “V”, Use 3 volt bias battery. maximum.
2 common to chassis. Use lowest DC scale on VTVM.
22,3 MC Generator high side t 6J6 (V102) When peakingiz ke\f/zpvr;lducing gent-' A4 for maximum.
tube shield; insulate shield from CLEiiiy oullliu;‘ or 1 T reading o
3 23.5 MC | chassis. Connect low ide to chassis | 2PPFoXx QS QL7 LEED A5 for maximum,
near 6J6 tube base. Set channel switch to channel 12 or
4 21.25 MC other unassigned high channel. A6 for minimum.

5 *27.25 MC

Connect Generator an

VTVM same

Use 11% volt bias battery. Set chan-

A7 for minimum.

in oten 1 nel switch between channels to
as In step 1. break channel coil contact: VTVM
6 ¥10.75 MC ::::ili:gbr‘;llinc.hange when coil con- A8 for minimum.
Connect Generator an VTVM same | Use 3 volt bias battery. Set channel | Readjust Al and A2
7 25.3 MC A N : 2
as in step 1. switch same as in step 1. for maximum,
8 To insure correct IF alignment, ms ie the “IF Response Curve Check™ given below.
L]
IF RE/PONSE CURVE CHECK
(Using weep generator and oscilloscope)
Receiver Controls Sweep Marker Oscill Instructi
and Bias Battery Generator Generator AL 5 nstructions
Set Channel selec- | Connect high side I1f an external Connect to test | Check curve obtained against
tor on channel 12 | to 6J6 mixer-osc. | marker generator is | point “V”, See fig- | ideal response curve in fig. 5.
or an unassigned | tube shield. Insu- | used, loosely couple | ure 7. Mark- | Note tolerances on curve.
high channel. Pic- | late tube shield | high side to sweep | er pips on scope | Keep marker and sweep out-
ture control fully to | from chassis, low | generator lead on | will be more dis- | puts at very minimum to pre-
the left. Connect | side to chassis | tube shield, low | tinct if a condenser | vent overloading. A reduction
negative of 3 volt | ground. Set sweep | side to chassis. | from 100 mmfd to | in sweep output should re-

bias battery to test
point “T”’; positive
to chassis.

frequency to 23MC,
and sweep width ap-
proximately 7TMC.

Marker frequencies
indicated on IF Re-

sponse Curve.

1000 mmfd is con-
nected across the
oscilloscope input.

duce response curve ampli-
tude without altering the
shape of the response curve,

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

25.T5NC
MARKER

2125 MC
MARKER
(MAY NOT 8E)

VISIBLE

125 T5MC
MARKER

22MC MARKER

29 15 WC

A T LEAST 95%
WARKER

A 50%
25 NG WARKER |
l 5T015% i

DIFFERENCE N HEIGHT OF PEAKS SHOULD NOT EXCEED 30%
OIP AT CENTER OF CURYE SHOULD NOT EXCEED 30% MEASURED FROM HIGHEST PEAK

A WEASURED FRON HIGHEST PERX

243M MARKER Figure 6. IF Response Curves, Incorrect Shape.

A070%0%

If it is necessary to adjust for approximate equal peaks, care-
fully adjust slug A5 (23.5 MC). It should not be necessary to
turn <lug A5 more than one turn in either direction.

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

~

Figure 5. ldeal IF Response Curv: .

* Before proceeding, be sure to check the si; 1al generator used in alignment against a crystal calibrator or other fre-
uency standard for absolute frequency cal bration required for this operation.
q q Yy q
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Admiral 4.5 MC SOUND IF AND TRAP ALIGNMENT  22C2 and 22E2

a. Connect signal generator high side to Pin 1 of V304 d. Use a NON-METALLIC alignment tool. If Ratio Det.
(12AU7 or 12AT7) through a .01 mfd. condenser, connect Transformer (T201) has hollow core slugs, bottom slug ad-
low side to chassis. justment All can be made from top of chassis, if you use

b. Allow about 15 minutes for receiver and test equipment to alignment tool #98A30.7 obtainable from Admiral Dis-
warm up. tributor.

c. Set Picture contro] fully to the left (counterclockwise).

Step s;',’;:'(ffg)‘ VTVM Connections Instructions Adjust

When using a signal generator, be sure to check it against a crystal calibrator or other frequency standard
for accurate frequency calibration at 4.5 MC. Accuracy rcquired is within one kilocycle.
IMPORTANT: If a signal generator and frequency standard are not available, alignment can be made using
a TV station signal. Tune in a station and follow steps 1, 2 and 3 below. If necessary use a higher scale on
the VTVYM.
High side to A9, A10 and All for maximum
1 test point “Y”; Use lowest DC scale on VTVM. ‘()tfe‘:o l:g:;'?ﬁﬁne::'z;p::’::
common to chassis. 1 volt).
Al2 for zero on VITVM (the cor-
High side to rect zero point is located between
2 Set to test point “Z”; .Lflse z?lroblcenter scale on YTVM, a positive and a negative maxi-
exactly common to chassis, 11 avatlable. mum). If A12 was far off, re-
4.5 MC peat step 1.
Connect a 10 mmfd. condenser
High side to from pin 8 of V305 (6AC7) to
3 test point “Y”; pin 8 of V304 (12AU7 or | Al3 for minimum.
common to chassis. 12AT7).

a. Connect negative of 3 volt bias battery to AGC buss (test avoid distortion of the response curve, keep sweep gen-
point “T"), pqsitive to chassis. If it is difficult to obtain a erator output at a minimum, marker pips just barely visible.
curve of sufficient amp]ltl'lde,“re:nove batt'ery and connect a c. Connect oscilloscope through a 10,000 ohm resistor to test
wire jumper from test point “T” to chassis. point “W” on tuner (figure 10). Keep scope leads away

b. Connect sweep generator to antenna terminals. If sweep from chassis.
generator does not have a built-in marker generator, loosely d. Allow about 15 minutes for receiver and test equipment
couple a marker generator to the antenna terminals. To to warm up.

Marker Gen, Sweep Gen. q
Step Freq. (MC) Frequency Instructions
193.25 MC Sweeping
(Video Carrier) | Channel 10. Check for RF response curve below. Alternately adjust A15 and Al6 (figure
1 10) as required to obtain equal peak amplitudes and symmetry consistent with
197.75 MC See frequency proper bandwidth and correct marker location,

(Sound Carrier)| table below.

(v.gs'zg l:g:er) cSl:veepilng Check for RF response curve below. Adjust Al4 as required to obtain curve
ldeo La annet 0. having maximum amplitude and flat top appearance consistent with proper
87.75 MC See frequency | bandwidth and correct marker location. After completing adjustment, re-

(Sound Carrier)| table below, check adjustment of step 1.

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

FREQUENCY TABLE

Channel Video Sound

Channel Fregq., Carrier, Carrier, HF Osc.,
Number MC MC MC MC

2 54. 60 55.25 59.75 81

3 60- 66 61.25 65.75 87

4 66- 72 67.25 71.75 93

5 76- 82 77.25 81.75 103
6 82- 88 83.25 87.75 109
7
8
9

DIP SHOULD NOT
EXCEED 30% OF
TOTAL HEIGHT

pt—— 4 5SHC —
I 1

Q

i
|
|

N

174-180 175.25 179.75 201
180-186 181.25 185.75 207
186-192 187.25 19L.75 213

MARKER, VIDEO CARRIER MARKER, SOUND CARRIER

Full skirt of curve will not be visible unless 10 192.198 193.25 197.75 219

generator sweep width extends beyond 10 MC. 11 198-204 199.25 203.75 225

'4 Figure 9. RF Response Curve. 12 204-210 205.25 209.75 231
13 210-216 211.25 215.75 237
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Figure 10. Top of TV Tuner, Showing KAIG AlS Al4

Admiral Al Chassis 22C2 and 22E2
25.3 MC MaXx
MIXER PLATE
Al7 iNDIvVINUAL CHANNE AD.
A8 AT
19.75 MC 7.25 MC
MIN TRAP IN, TRAP
TRAPS AT [ g i 0
UNDERSIDEM = o
OF CHASSIS |
: \E A LiC3 o) AIT
SO (2| INDIVIDUAL CHANNEL
TeST ® o6} yo027 SLUG ADJUSTMENT

(TURRET POSITIONED TO
ADJUST CHANNELT)

T
A8 FRONT»%J

AT REAR
TUNING ROTOR

SHOWN
AT HALF ROTATION

POINTW
Ci

RN
VIOZ? vI01 ﬁ
07(’} = &D
U T 1

MIXER RF AMF RF aMmp

—— BETWEEN CHANNEL COILS 3 AND 4.

Adjustment Location. Y

Figure 11. Front View of TV Tuner.

FLAT OF SELECTOR SHAFT CENTERED

w
OVER-ALL RF AND IF

RESPONSE CURVE CHECK

Receiver Controls
and Bias Battery

Sweep
Generator

Marker
Generator

Oscilloscope

Instructions

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

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

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

Connect to point
“YV», See figure 7.

Compare the response curve
obtained against the ideal
curve shown in figure 12. If
the curve is not within toler-
ance, touch up the IF slug
as instructed below. It should
never be necessary to turn
slugs more than one turn in
either direction. If the curve
is satisfactory on the channel

checked, all other channels
should also be satisfactory.
IMPORTANT: When sweep

output is reduced, response

curve amplitude on scope

\ should also decrease, but

VIDEQ CARRIER SOUND CARRIER curve shape should remain
MARKER the same. If curve shape

(KAY NOT BE changes, reduce sweep output

VISIBLE) and/or the scope gain until

A oo ian the shape does not change.

J 95% POINT

A MEASURED FROM HIGHEST PEAK
Figure 12, Ideal Over-all RF and IF Response Curve.

Note that video carrier (marker) on the “Over-all RF-IF
Response Curve” will appear on the opposite side of the
curve as compared to the “IF Response Curve” figure 5.
This is due to action of the mixer tube,

T a30% RAXINUM

DIFFERENCE IN HEIGHT OF PEi S
SHOULD NOT EXCEED 30%,

|
I

(
1UND
RIZR

SOUND

VIDEO CARRER
NARKER CARRIER

VIDEO CARRIER
MARKER

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

I RF and IF Response Curves, Incorrect Shape.

CURVE NOT WITHIN TOLERANGE. CURVE CAN GEI
CORRECTED BY INCREASING LOW SIDE WITH AS

Figure 13. Over-s

HF OSCILLATOR ADJUSTMENT

' Using a signal generator)

RALLY BE

Receiver Control Settings Signal Generator Instructions

Connect a wire jumper from test point
“W” on the tuner to test jack “Z”,
Remove the ratio detector tube
V202 (6AL5). Carefully adjust the in-.
dividual oscillator slug A17 until a whistle
(beat) is heard in the speaker of the

Conne t 1o antenna terminals. Set
gener: or to exact frequency of
HF os illator. See frequency table
on op)] osite page. Set generator for
maxin am output.

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

receiver,
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WAVEFORM DATA

Waveforms taken with picture 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). Admiral Corpora‘uon
Warning: Incorrect adjustment of the DX Range Finder control will cause waveform Chassis 22C2 & 22E2
distortion.

Waveforms at video and sync stages obtained with transmitted signal input to receiver. (mater]‘al continued)

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

The peak-to-peak voltage readings shown are subject to some variations due to response
of the oscilloscope and parts tolerances.
fxteema <17

(M BE
TY VOLTAGE DATA gl c§wtu§[u

,,,,, =y VIO gy
e PICTURE control turned fully clockwise. CHANNEL control set on an unused channel.
Other front controls set at approximately half rotation. Vert. Lin. and Height set at

approximately half rotation. DX Range Finder control set fully to the left (at “O”
position).

® Antenna disconnected from set with terminals shotted.

"

® Line voltage 117 volts AC.
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Voltages at V306 measured from top of socket with tube removed.
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™ 704

M 703
CARTRIDSE
M703 M706

SHTO2 PN ON-OFF

0"

(7

¢
STO3A

b

Schematic for 22E2 Television and Radio Chassis
Chassis 22C2 is used in television only models
and is exactly the same except for radio section
and switching arrangement.

SCHEMATIC NOTES

Run numbers are rubber stamped at the rear of the chassis.
symbols O, ®, @), etc. on schematic, indicate a production change

. . @ @. etc. indicate alignment points and alignment con-

nections.

IMPORTANT Before making waveform and voltage measurements, see
instructions on adjoining page.

Admiral Corporation

LD rzoz wzoil M202

lfD |

O =n

Numerical

TEST JACKS ~- u

_TEST POINT T

| ? 3
19 75MT T 5

TRAP vl ! N
N ; 186C BUSS)
27 25MC c37 N
TRAF 47TMFD

Figure 7. Bottom View Showing
Test Point Connections.
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A

dmiral

TROUBLE SHOOTING

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

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

EXCESSIVE SNOW IN PICTURE

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

Short circuit the antenna terminals and turn the pic-
ture control (contrast) fully clockwise.

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

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

MISCELLANEOUS TROUBLES DUE TO
FAULTY TUBES

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

a. Poor fringe area reception due to low B plus voltage.

Check the 5U4G_tube.

b. Poor fringe area reception due to low sensitivity.
Check the 6CB6, 6AG5 and 6BZ7 tubes.

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

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

e. Poor sync stability, usually more noticeable in ver-
tical circuit. Check 12AU7 tube.

f. Washed out picture due to negative grid current.
Check 6AC7 tube.

SERVICE HINTS

DISTORTED SOUND

Distorted sound can be caused by misalignment of the
ratio detector transformer T201. This misalignment is
sometimes due to frequency drift of the ratio detector
transformer. If realignment of the ratio detector trans-
former does not correct this trouble permanently, a
permanent remedy for this trouble is to connect a 20
mmfd, —750 temperature coefficient, ceramic condenser
{part number 65C6-26) in parallel with condenser C204
(180 mmfd, ceramic, connected across the secondary of
the ratio detector transformer T201). Realign ratio de-
tector after adding the 20 mmfd. condenser.

REPLACING FUSE M401

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

REMOVING PICTURE WINDOW FOR CLEANING

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

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

CLEANING GLASS PICTURE WINDOW

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

PRODUCTION CHANGES

CHANGE FOR INCREASED SOUND LEVEL
Run 1 in 22C2 and 22E2 chassis

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

MECHANICAL CHANGE IN RADIO TUNER
USED IN 22E2 CHASSIS

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

Early production radio tuners used gang condenser
{part number 68B53) which mounts in a vertical posi-
tion. Later production radio tuners use gang condenser
(part number 68B53-1) which mounts in a horizontal
position.

22C2 and 22E2
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6000 SERIES
CHASSIS 330-332

Arvin INDUSTRIES INC.

Models 6173, 6175TM, 6179TM, 6213TB,
6213TM, 6215CB, and 6215CM.

CHASSIS 319-331

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

Chassis TE330, TE332, are the same as TE319, TE331, but include UHF.,

BOTTOM VIEW

TOP VIEW — CHASSIS

See pages 20 and 21 for circuit dia; ram, and alignment table on page 22,
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in televisiom CHASSIS TE 330-1
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ARVIN Chassis TE330-1 ircuit Diagram (Differs from TE330 and TE332
as explained in note below and differs from TE319, TE331 in UHF tuner.
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ARVIN Chassis TE319, TE330, TE331, TE332, ALIGNMENT, continued.

(Refer to page 19 for chassis views.)

VIDEO [|.F. AND TRAP ALIGNMENT

. SET TUNER TO CHANNEL 9-10 OR HI.
2. SET LOCAL-DISTANCE SWITCH IN LOCAL FOSITION.
3. CONNECT A 3V BIAS TO THE JUNCTION OF Ri4| 8 Ri43 AND GROUND.

4. MAKE SURE THE TV RECEIVER, SIGNAL GENERATORS AND SCOPE ARE BONDED BY A OOMMON GROUND.

STEP | EQUIPMENT | CONNECTION | FREQUENCIES ADJUSTMENT INSTRUCTIONS
1. V.T.V.M. | ACROSS Ri47 el e Bl i) WL s
2. | RLiShsE  |Tunen tesTromT | 39,75 Tioe 308 L& rom minnems
3. SAME SAME 41.6 M I AL ALt
4 SAME SAME 47.25 Tios aTw iF Fon MINIMUM
5. SAME SAME 453 T o%u.v%'l".?. coit Fo'r.:n:‘ixm s;_m‘aer :’1"» CORE ALL THE WAY IN AND
6. SAME SAME 45, UGG FOR A auM
7 SAME SAME 43,1 TI06 301 F AR
8. SAME SAME 45.75 TI05 240, 1F. AR
9. SAME SAME 42.25 OO RGN Jar U HERTOR
10. SAME grﬁ‘:srsu'::“s;a ::;: “52_;“ USED AS A MARKER GENERATOR
1. OSCILLOSCOPE | JUNCTION Ci49ALI20 ISOLATE SCOPE LEAD WITH 18K RESISTOR
12. QSN':ENE‘PTW T::Lﬁ:::s CHANNEL 10 '&”::ozzemm"e:‘s FOR DESIRED | pereIvER TUNER SET TO CHANNEL 10
|3 SAME SAME MARKER 41.6 TIO7 CATHODE TRAP SEE CURVES BELOW
| 4 SAME SAME ALL CHANNELS | CHECK CURVE ON ALL OHANNELS
Tareo A. TiO5 AND TUNER CONL AFFECT SLOPE ON LEFT SIDE.

B. Ti06 AND TIO8 AFFECT TILT OF CURVE.

C. TIiO3 AND TIO4 AFFECT WIDTH OF CURVE AND SLOPE OF
RIGHT SIDE.

as

INGREASE SCOPE GAIN. TUNE TIO7 POSSIBLE POSITIONS OF CURVE AFFECTED BY CATHODE TRAP TIO7
UNTIL TRAGE LOOKS LIKE THIS.
41.60 4160
4160
41.60
HIGH IN ww IN
FREQUENCY CORRECT FREQUENCY
SOUND LE ALIGNMENT AND 4.5 TRAP ALIGNMENT
STEP | EQUIPMENT CONNECTION FREQUENCIES ADJUSTMENT INSTRUCT IONS
q V.TVM. ATV 1) Eielay SET ON I VOLT SGALE
RATIO DETECTOR
) SIGNAL JUNCTION OF LI120 45 MG ARl '?FDETUT-NPP SET GENERATOR OUTPUT TO
GENERATOR AND Ci49 - EORNA SRRy READ APPROX. 5 VOLT CN VIVM
SET METER ON LOWEST SCALE
3, V.T. V.M. JUN:J")o"c%FBR"o TUNE ToP OF TIOl RATIO DET| TUNING TIOI SHOULD SWING
: METER ABOVE 8 BELOW ZERO
TUNE_GENERATOR POSITIVE AND NEGATIVE PEAKS
4 SAME SAME SAME G"ECK{AMVE AND BELOW 45MCi 5HOULD READ WITHIN 30 %
5 V.T.V.M. PIN 1 V2 TO GROUND SET ON 10 YOLT SGALE
RATIO DETECTOR
JUNGTION OF REMOVE VIDEO AMP VIO OON-
6. | SIGNAL Cu2 AND RIS3 45MC TUNE 4.5 TRAP LIIT FOR | (e GT 20044’ CAPACITOR
22 GENERATOR |ysg o1 ISOLATING CAP MINIMUM ON VTVM BETWEEN PIN 8 AND PIN4
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7200 SERIES Arvin INDUSTRIES INC.

Models 7210CB, 7210CM, 7210CR, 7212CFP,

CHASSIS 337-341 T2I10CM. " (Some with adstiona) suffix URF.)

AGC THRESHOLD (R207)
TE341 is the same as TE337, but : acludes UHF. .

' This control has been set at the factory for proper
operation in both fringe and local areas and should be
checked only if on strong signal “overload” operation is

ALIGNMENT (Continued o1 page 26) indicated or excessive snow on fringe signal is evident.
[ cHaRT 1 AGG ADJUSTMENTS Local area—strong signal
EQUIPMENT S SGESTED BIAS SUPPLY L sContraslt setting for -norrftal“plct,\,:re. L
TR T0E R o PIN S vi6 2. Set local-distance switch in lo‘c. position.
120K 3. Set control full counter-clockwise.
2 07T0~30 BIAS SUPPLY (VARIABLE) oL TN . X
4. Turn control clockwise until set does not over-
TO GROUND load (as evidenced by picture smear or bending).
STEP EQUIPMENT CONNEGTION ADJUSTM NT INSTRUGTIONS . .
= - Fringe area—weak signal
l PIN | VB SHORT PIN | TO GROUND t . .
In isolated cases of operation where it appears that
2 VTV M PINB VIIB SET BIAS CONT DL R165 the “snow” is greater than normal for the particu-
FOR ZERO VOL 3 ON VWM Rt .
lar area, the setting of this control should be
3 SET LOCAL-DIS ANGE REMOVE KEYED ; :
SWITCH ON DY TANGE | AMPLIFIER TUBE V16 checl:ed. lW]l(xel} the}al contr-ol 1s'l;urned max1mur'n
- i 2 i =
4 VARIABLE BIAS PINS VI6 SET FOR-7 VC T ON CRLLL SR, LD LI 7 'operaFe atjmaxs
SUPPLY O TO-30 TUBE SOCKET VIVM mum sensitivity. However, for this setting of the
s | vrtvwm |aCROSS G7, 4 MFD, | SET THRESHOL CONTROL control, strong signals could cause “overloading,”
L ONERMACTNLERD B 2O ORISIETSRONRVIIVIY so it is advisable to approach the optimum setting
6 MOVE LOCAL~0! TANCE [VTVM SHOULD READ
TO LOCAL POSIT DN APPROXIMATLY -4 VOLT of the above steps.
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MOST-OFTEN-NEEDED 1953 TELEVISION SERVICING INFORMATIONr

See notes below

have UHF input.

TES4)-1 DIFFERS FROM TES41 AS FOLLOWS:
R166,270K.,10% changed to R166-1,150K,
20%, R167,4.7 meg.,changed to R167-1,2.2
meg. R203,220K,,changed to R203~-1,100K.
R202 as shown in schemtic deleted.R202,
1000 ohm, ,10%,2W.,resistor added from june
otion of R1I6L & pingb of V12 to 4218V,
Cl0,bmfd., 250V, ,eleotrolytio sondeser
added from junotion of R161 and pin§6 of
V12 to ground. R235 changed from 15K,
10%, 2W, to16K. , 5%,2W. R242,16K,5%,8W,
added in parallel with R235, R236,10K.
6%,@%.added from junction of R236,R242
& C194 to ground. On VHF tuner,(24
ohan-ed from 47mmf.to 22mmf,

{B341-2 DIFFIRS FROM TE341-l AS FOLLOWS
R220,91K,changed o R220-1,100K. R221,
30K.changed to R221-1,50K. R244,1000
ohms added. R245,56K.added.L196,.01mfd,
added,R210,330Kchanged to R210=1,470K.
P143,10K deleted,C4,5mfd deleted.Junction
of €127 and R130 comneoted to 4218 volts

ARVIN Chassis TE341-3

hOW thlS ChaSSiS : TUNER UNIT  UHF - VHF ,
i

differ from earlier | |

. : AGC HEATER {.F  +250V. +80V. +U5V. l

production runs; | ]
1

TE337 does not e  hat =

v/

LST SOUND LF.
6AU6

+125v,

+135v

*250v

V?'ZOOV Tio?
2ND PIX LE
]

through R244(Was conneoted to Pinyi6 of V10)
Pin 6 of V10 ccrmeoted to #1356 V. R202con-
nected to #250 Ve(Vas comneoted to $818V.)

TEM1-3 DIFFIRS FROM TE341-2 AS FOLLOWS:
B160, 3.9K.changsd to R150-1,2.7K, RI8Z,
1,6 meg.changed to 2.6 megs L104,120uh

HIGHEST SYMBOL
NUMBERS ASSIGNED
cr9s
R248

changed to 185 uhe R154,2.7K changed to
R154-1,3.9Ks L106,120uh changed to
185uh. L108,93uh changed to 185 uh.
1L105,93uh changed to 500 uh,C148,10mf
deleted .R246 250hms, 14W.added«R202 con-
neotion changed fromdz50Vtod2l8V.Cl4F
10mmf. deleted.

. RESISTANCE ARE SHOWN IN OHMS K « 1000, MEG = 1,000,000

CAPACITANGE VALUES LESS THAN {J)) ARE IN MFD AND MORE
THAN (1) IN MMFD UNLESS OTHERWISE NOTED

OOIL RESTANCE VALUES LESS THAN (1) OHM ARE NOT SHOWN
ARROWS AT CONTROLS INDICATE CLOCKWISE ROTATION

0C VOLTAGES ARE READ WITH VOLTOHMYST USING 100K
ISOLATING RESISTOR ON THE PROBE. ANTENNA TERMINALS
SHORTED LINE VOLTAGE 117 V -60—~— VOLTAGES SHOULD
READ WITHIN 20% EXCEPT VERY LOW VALUES AND WHERE
NOTED WITH AN ASTERISK (&)

WHERE VOLTAGES ARE AFFEGTED BY CONTROL SETTINGS,
THE VOLTAGES SHOWN ARE READ WiTH CONTRCLS SET

FOR PROPER PICTURE ADJUSTMENT

RESISTANCE VALUES SHOWN ARE WITH PART DISCONNECTED
FROM CIRCUIT

~

LT

6

-

£ ALL MAVE FORMS WFASUKED WITH A STRONL SIGNAL INFUT
AND WITIE CONTRAST SET TO HIVE 6OV OUTPUT PEAK TO
PEfK AT JUNCTION OF L 108 £LD Rl61 ; PICTURE TUNEL
PRUPERI 1 AND IN SYNC

9 WITH A STRONG SIGNAL NPUT AND LOCAL - DISTANCE
SWITCH IN LOCAL POSITION -8V 1S MEASURED AT PIN 8
VIIB AND -65V ACROSS C? WITH A WEAK SIGNAL ANOD
SWITCH IN DISTANCE POSITION -5V IS MEASURED AT PINF
VIIB AND - 1V ACROSS C7

HORIZONTAL LOCK ADJUSTMENT (Rear)

+135V

AGC CATHODE
FOLLOWER

12AX7
=2

RI63
120K

+21BV

SYNC. vi3

Toar AMR

SYNC.
SEPR.

12AU7

+42v

aza SYNG. SPLIT
8% *Tesnrer T
(A

vVi4A

5 +hv

Rim
47

BIAS

ADJUST-
MENT

2K

Q| c17o
3| oer

R209
120K

vi6

KEVED

AMPLIFIER

L\ 64U6
6+

X0V
+H2sy

73
| 001

T V17 ORIL.

0iIsc
SALS

R2I3
39K

F20 1

[420K|

CITT 100
mn

1t

[ERE
T460V

PR

R2I18 B.2KIW

Ci78 .0039

R2I3

U0 26k
—AN—4

= [HORZ LOCK

|..__L

ciaz
40-

370
HORIZ
DRIVE

+135v

-5V

+300Y

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

VERTICAL PEAKING (R188)

24

range.

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

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

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

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

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

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

4. Adjust the vertical peaking control (R188) so that

4 or 5 faint horizontal lines (covering vertically
approximately . inch) can be seen. This adjust-
ment is made to give egual spacing of the individual
raster lines.
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ARVIN Chassis TE341-3

RIO9
TI02 o V3 v4 V5 +ee0v
r-F---- RATIOQ DET AUDIO QUTPUT sLuE
i 1esv, . 8ALS mon 6AQ5
|

250U

VilA o8
SE

NOI
INVERTER

RI53
15 K

2.7k 820

n
v c
ST o R204
' ' o Vi48 rd |7 (_ 470K R
W T T VERT.0SC. N +138v
. 6SN7GT /
BRIGHTNE:
+135¢
ve4
PICTURE TUBE

L. ci93
F .l

160~

+ISKV

AW —AN
- LY R236 R237 R238
220x 220K 220K
2w 2w 2w
POWER RECTIFIERS 34N YEL
R246
S
Uw c3g L
I w T
a MFO
%
=z
o g 63V x
f=3 o X §
=3 : a
3 o
£ §, z
) 33 g L
i S
130
w wort
K LI} WHITE DOT i
I g7 * [Py cesl |
= - oK 0!
= W7y AC. =
-15 -8V

+300V

— +i35V

AGC THRESHOLD UHF PRISM WINDOW

[ CHANNEL SELECTOR
VERTICAL PEAKING (INNER KNOB ) \J I
' J

TONE OVERT LN LOCAL

(OUTER RING )

ON-OFF VOLUME
(INNER KNOB)

O ®
H
¥
Iy

!
: @HEIGHT

|

' m — TUNING - UHF

g PHONO TV DISTANGE FINE TUNING — VHF

(OUTER RING)

—————— ———




MOST-OFTEN-NEEDED 1953 TELEVISION SERVICING INFORMATION

ARVIN Chassis TE337, TE341, ALIGNMENT, continued.

SOUND LF AND 45MC TRAP ALIGNMENT

CONVERTER— ~

EQUIPMENT-45MC SIGNAL GENERATOR , VT VM
STEP EQUIPMENT CONNECTION FREQUENCIES ADJUSTMENT INSTRUCTIONS
l. VTVM PINS OF V3 SET ON 10V SCALE.
REMOVE V9 (4TH
PICTURE |.F. TUBE)
2. SIGNAL PIN t OF VIO 4.5 MC BOTTOM TIIO TOP & |CALIBRATE 4.5 MC
GENERATOR BOTTOM OF TIOI 8 [SIGNAL GENERATOR
BOTTOM OF T102 BEFORE USING --—~-
FOR MAX. AFTER PREFERABLY WITH
ADJUSTMENTS HAVE |A CRYSTAL.
BEEN MADE, SET
GENERATOR QUTPUT
FOR 18V READING
FOR NEXT STEP.
3. VTVM JUNCTION OF TUNE TOP OF T102 |SET METER ON LOW-
cill2 & RIIO FOR ZERO ON VTVM [EST SCALE TUNING
T102 SHOULD SWING
METER ABOVE AND
BELOW ZERO.
4. VTVM JUNCTION OF 4 5 MC CHECK~- TUNE GEN-|POSITIVE AND NEG-
ci2 & RI11O ’ ERATOR ABOVE & |ATIVE PEAKS SHOUWD
BELOW 4.5 MC. READ WITHIN 30% .
5. VTVM PIN S5 OF V3 SET ON LOW SCALE.
6. JUMPER JUNCTION OF
Cl68 & R204
TO PIN | OF V2.
7 SIGNAL PIN | OF SEC- 4 5 MC TUNE 4.5 MC TRAP
GENERATOR OND VIDEO LIO7 FOR MINIMUM
AMPLIFIER(VI2) ON VTVM.
THROUGH A 100
UU CONDENSER.
HORZ. TONE VERTICAL
HOLD PHONO-TV LINEARITY
ON-OFF VERTICAL
VOLYME HOLD BRIGHTNESS / HEIGHT LOCAL- DISTANCE
Tor view E5THESsr A
FINE
VERTICAL TUNINC
PEAKING T JC I J —J
| 5 L0
THRESHOL D~
= . TIO2
— I — _/RATIO DET.

T104 TRAP,
3875 MC T o

T.05 157 | F
PLATE

-~
TI02 RATIO DET
45MC N

TIO6 197 | F
GRD B

TIOl 187 SOUND___ |

IF 45MC

TIOT 280 I F
418MGC T

TIO8 3T | F
455MC

P
TIO9 4™ | F -~
AND INE4
DETECTOR

CENTERING
CONTROL \

BIAS
ADJUSTMENT

HORZ
LOCK

HORZ
\ DRIVE

PHONO

SOCKET

TI04 ADJ
CONVERTER
IF

TIOS ADY.
41.25 MC.

_TRaP

T106 ADJ.

4725 M.C.
—~"TRAP

TIOl ADJ.
4 5MC

SFEAKER bio)
g TH
SOCKET WD

DRIVE

LOCK

TIOADY
45 MC

BOTTOM VIEW

TI09 ADJ
437 MC.
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BiS '

i

A ,S‘ubul/zllry o/ Columbi Bmhﬁuﬂiirg Systemt e

) ' ] TUBE TUBE PIN NUMBERS
The service material on this page Loc. TYPE 1 2 3 4 5 6 7 8 9
and the schematic diagram on th: LUELE 0.8 IR TS TLE

V1 6BC5 -1 0 0 6.2ac 105 105 0

next two pages are correct for t e 32 6J6 120 75 0 628 -2.5 -3 0
. _ . < - 3 6CB6 -0.4 0.6 60ac 0 120 120 0
following CBS-Columbia TV sets: :,“ 6CBS 04 0.6 60s o 12 1m0 3
. . . 5 6CB6 0 1.0 6.lsc 0 120 120 0
Chassis 817| Chassis 820{ Chassis 821 V6  6ALS 0 0 0 63ac 0 0 -04
V7 12BH?7 90 -0. h a 0 5
Models Models Mc del R W0 I FI
< Ve 6AUs -0.5 0 0 63a 120 50 0
+
17C18 20M18 21 '18 39 6ALS 0.5 -0.5 5.5a&- 0 0 0 ~1.5
10 6SQGT o0 -1° o 0 0 85 6.3ac 0
17M18 20M28 V11 6V6GT 0 0 200 210 o0 0 63ac 10
17T18 20T18 Vi2 12BH7 60 20 20 0 0 20 -0.4 0 6.3ac
313 12BZ7 90 -08 0 0 0 90 -0.9 0 6Jac
. . 14 12BH7 420 -.3° 22 0 0 100° -30 o0 6.3
Chassis 817-1 and 820-1 are sin ilar V1s  6ALS l2 -12 0 558 0.1 0 0.1 *
. g q Vie  12BH? 290 0.1 15 6.3ac6.3ac 120 -5 15 0
and the differences are explaines: in VI7® 6BOSGT -20 0 B g e D aDe B
g 3 vis 1X2A High — Voltage Rectifier
the schematic diagram. V1o 6W4GT 320 0 525 o0 310 0 525% 5257
V20 5U4G 340 320 ac 320 ac. 340
V21 17HP4®° Pin1:0; Pin2: 3 to Pinl0: 515 Pin11: 40 to Pin12: 6.3 ac;
6; 150;

NOTE: All voltages measured with V. T. V. M. from pin to ground with line
voltage of 117V ac and antenna terminals shorted. Values are DC un-
less otherwise noted. The Phono-TV switch, if provided, is in the
TV position.

A Varies with contrast (picture) setting.
? On 820 snd 820-1 tube type is 20HP4A end Pin 6 = 515V

—— e —— b Varies with brightness setting.
vl ® Varies with linearity setting.
20HP4A E Varies with Horizontal Hold setting. o) o)
l ! * Pins 7 and 8 are filament terminals.
y . l i . l J ¢ Varies with height setting.
! U 1 HORIZONTAL LINEARITY —
o0

- e}

z @ | z
= AUDIO TAKE OFF - ®
} o

— e e
7N

0]
Ve OO%OO
[ S
I T201,
[
I va o,
—~
SEE lean) {
RF. TUNE N/ Lua N
TUBE va@pn.
LOCATION WIDTH
CONTROL

) ()] ®) HORIZ.
[q ) @ © H\o%z. ré&js L QT. ®

VERT, HEIGHT PHONQ CENT. AFC. CENT. DRIVE
LINE

REAR CHASSIS CONTROLS 27
TUBE & TRIMMER LOCATION




MOST-OFTEN-NEEDED 1953 TELEVISION SERVICING INPORMATIONA

viava v3 Va4
R-F TUNER (ue 6CB6 6CB6
R-F AMP, 0SC-CONV. 2128, 82 Ist I.F. 2wp LF.

CBS-COLUMBIA Chassis 817, 820, 821

| Lcioia RI02 clo1 B
I — T 1s00 330 1500
V2o
5U4G
1200 RECTIFIER
r'___——— €206 1=
l 5000 : Vi2A e VI3A
= A
! RANGE /2 |ZBH7 “"“ L) IZBZ7
[ ORAN SYNC. AMP VI Ty
I : L200 €2030
[ ! (4) T 2omF0
| | neo) 2034 S a50Y
LINE SWITCH GANGED | | 40 MFD
TO VOLUME CONT } I R20) 450 Vv
o Czoa] ! —AAA—
wi Toi T | : I eo-tow 1
Lceorl
= .01 ] | | |
« T |
| NOTE" % OSCILLOSCOPE SYNCED AT '
| | IVS V7 VERTICAL SWEEP RATE
| l L save] 12617 * % OSCILLOSCOPE SYNCED AT '%
L _I HORIZONTAL SWEEP RATE
_5{_—
= Y = €202 VI3 VIO Vil VI7 Vie
5000 12827 [6sar_[eve [eBas_[128KH7
L201 T 202 = R
A1 V21 V5 _LCIO"IB V4 _LC204_}_C205 V3 | e300
6aLs _fricruee feces T 5000 fecss 1500015000' scog - [ .00l
== = TUBE = = = = = = v
vi5
6AL5 20V
PP
R300 HOR PHASE DET.
zzsan < s
15w
PLUG \ 2 c303
NOTE [ it
—_— GREEN {PIN END) . I I
PICTURE |souRD UNLESS OTHERWISE NOTED ¢ ng.? | -00%
s 251 59:75 ALL CAPACITORS MARKED LESS THAN I,IN MFD. 6203C %% BOVIEE ! ‘! n308
: = ALL CAPACITORS MARKED MORE THAN |, N MMF, d @ O ¥ = ¥
36125 6575 ALL CAPACITORS RATED 600 V. 10 = I AT
416725 7175 ALL RESISTORS IN OHMS. ZoMED R3 |
5]77.25|81.75 AL v asos Nleso
5 (6325|8775 IN CHASSIS DESIGNATED B17- 8 820-1; 300 g am T o8
7 1175.25179.75 (D) HOR. HOLD CONTROL 8 R216 ARE OMITTED, AND R3I2 IS " o o
- = CONNECTED TO GROUND NG 1t
£1]161:25]183.75 () PHONO SWITCH 8 JACK ARE OMITTED. velLow 00! 1
9 [187.25 [191 75 - L
10193.25]197.75 WHEN VI8 IS IX2A; R3I5-24 OHMS Sl SOCKET
11 1199.25[203.78
Tecszlooams IN CHASSIS DESIGNATED 820 8 82!; R0 02| \BOTTOMIVIEW)
3Tz 25135 75 @ c31 1S IOMMF 2500V 4;: 52_3:
CHASSIS  PICTURE
NO.  TUBE V2l | CHASSIS EMPLOYING VERTICAL OUTPUT XFMR PART NG.IOlS-4
8178 8I7-1 | 7HP4 @ RrR27 1539k (@ R222 MAY BE |K
;ic‘mazo-| :?:::A () R28 MAY BE LSMEG. (5 R234 MAY BE OMITTED

I.F. ALIGNMENT PROCEDURE

@ c23 1S .05 MFD

1 — Connect “‘high’’ lead of signal generator to the
test point located on the top of the RF tuner

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

2 — Connect DC VTVM lead (through 10K isolating

resistor) to 4.7K diode load resistor (R113);

ground to chassis, Set VTVM to 5 volt scale,

negative polarity.

3 —~ Set I.F. generator to 25.4 megacycles with suf-

ficient output to read approximately 3 volts on

the VTVM.
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| MOST-OFTEN-NEEDED 19!

ve ve
6AU6 6ALS
RATIO DET. DRIVER RATIO DET.

CBS-COLUMBIA Chassis 817, 820, 821

vio vil
V6-GT .
AsuosloQA;,a ?uonos oUTPUT BOTTOM VIEW 10" SPEAKER
L/TN\E Tiol

PIN END

[
GHONO 5° SPEAKER

==

JACK =

|
203=A
|
_J
SROWN
= - R318
gt e ne, W
12BH7 R312 20 -1500v AX2 1
HOR. 0SC 100K oov vIT :-:.clsols H.V. RECT. 0
Y csor | F—6BQ6-GT ) ooV T id50v vai
* 1 HOR. OUT T300 R3IS e
! s . cas T hhdm PICTURE
- > 20KV TUBE
— 1t = == =
B REO
vis r———-17
- - a 6W4-GT| | !
R309 : 3 HOR. DAMPER T-56
1.8K l l
hl b | I
il r— | L2038 2 |
asose 390 ) Y ¥ | Continued from
26K S . M 20vPp BLUE .
e ——— previous page.
|o?8|\d
3 sie L HOR. LIN. ) -
[ oo o T T noa.icznr.
s .ncsr; |
25 MFD
12 v

4 — Carefully adjust L101 and L104 (see tube :1d
tuner location) for maximum deflection on VT ‘M.
Adjust sweep generator output to keep m ter
reading approximately 3 volts.

5 — Set LF. signal generator to 22.8 megacycles t ith
sufficient output to read approximately 3 v jis

on the VIVM.

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

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

8 — Adjust L 114 for minimum deflection on VTVM.
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CBS-COLUMBIA Chassis 1021

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

16 VIS
V6 6ALS
AMP. RATIO DET.

+250V
| CASCODE TUNER I
S~
| N
)
| \_// \\__/ lo(o—r
2225
L, %
+I50V AGC S
T301
Esvac
ves
R306
NE SWITCH
N VoL CONTROL RE%TF;:)R ézl.z'x
Prtminae L
~ c301.] RECTIFIER -
c302 1 _R3o0i v20
L oged e © 6AL5
- £3034 ™ a0 HOR. PHASE DET.
Tunere 200V | 200V
vig L4 V0 i ]l
_EI2A4 L KINESCOPE
& 2 =
1
v23 (v2z2 (viz |vie ve (vai
c40! I
= saxs _fecos fevs feave |zaz1_tswe 128H7 005 T
L3cz =
}vu Teao VB (V8 (V4 a6 (V3 NOTE:
T-8000 “T-5000 R40I
feave | SAUe W»S_&“N‘E UNLESS OTHERWISE NOTED: 33K
. = - = gk - ALL CAPACITORS MARKED LESS THAN [, IN MFD. 0L
See page followmg the " ALL CAPAGITORS MARKEO MORE THAN |, IN MMFD.
. . . ALL CAPACITORS RATEO 600 V.
circuit dlagram for L304 L3085 ALL RESISTORS IN OHMS. (K= KILOHMS , M= MEGOHMS )
dditi 1 inf ti Vil LVI v? ve
additional information. z_l_cm LcoosehV® | caos L caor
'6Aa5 mlsouo (- E uus'_:"w__““"




MOST-OFTEN-NEEDED 1953 TELEVISION SERVICING INFORMATION

vi4a

RATIO DET. DRIVER

4.5

VI3 vi2
6AU6 6AU6
Mc. AMPLIFIER Ist VIDEO

CBS-COLUMBIA Chassis 1021

Vil
6AQ5

2np VIDEO

[Wlel )
45 Mc, TRAP

COLOR PLUG
PN END

VIDEO DET.

23 ve c{gls Ve
VIDEO DET 250 ]2827
KEYED AGC SYNG. SEP.
Rz21  C24 | po23
02 | 470K Y

R222
22M,

CIE RZ26
AN/
A visB vi9 8.2K
VERT_INTEGRATOR NETWORK reo 2I2BHT 12A4 1202
e VERT. 0SC. VERT. QUTPUT
22K | 82K BLUE GREEN
r3cel c3L ¢ c ’
2398| 00500 oI | r
— = I___.J I15M
07 =
F

—

2IFP4
vio
KINESCOPE

ves
B3

H.V. RECT.

R414

L1111

5

R404
33M
C
R407
6.8K
1
4061 L4OI
gsgg - |} AFC
R408
4.7x

Chassis 1021 is used in Models 21C11, 21C11B,

Cal3-

rid
IOOMFD
v

21C21, 21C31B, 21C41, 21TI11.
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CBS-COLUMBIA Chassis 1021.

CBS-COLUMBIA

=)

RECEIVERS S

CeEL
wLECYOR

Feg
TumER

(Circuit diagram on previous two pages).
Models 21C11, 21C11B, 21C21, 21C31B, 21C41, & 21T11.

VOLTAGE MEASUREMENTS

TUBE TUBE PIN NUMBERS

LOC. TYPE 1 2 3 4 5 6 7 8 9 10 11

V1 6BQ7 125 -2 0 6.3 ac 0 225 125 125 0

V2 6J6 70 140 6.3 ac 0 -2.5 -3.5 0 - -

V1 6BZ7 240 140 140 6.3 ac 0 140 -2 0 0

V2 6J6 120 140 6.3 ac 0 -4 -10 0 = =

V4 6AU6 0 0 ] 6.3 ac 130 130 1 = -

Vs 6AUG ] 0 6.3 ac 0 130 130 1 = -

Ve 6AUs 0 0 6.3 ac 0 130 130 1 - -

V7 6CB6 0 a2 6.3 ac 0 130 130 L = =

Vs 6AUs 60 80~ ] 6.3 ac 0 320 80~ = =

120 120

Vo 12BZ7 90 -1.5 ] 6.3 ac 63ac . 90 1.5 0 0 "

V10 21FP4 0 ] = - - 150V = 800 80
140

Vil 6AQ5 0 7- 0 6.3 ac 150 135 = - -

16

V12  6AU6 -5 0 6.3 ac 0 70 70 0 = =

V13  6AUs 0 0 0 6.3 ac 110 110 .8 = =

V14  6AU6 -1.5 0 6.3 ac 0 125 60 0 = =

V1s 6ALS glo -10 0 6.3 ac 0 ] -25 - -

Vie 6AVe 0-4 [} 63 ac 0 0 0 £ 80-200 - -

V17  6V6 320 6.3 ac 240 255 ] = 0 12 =

Vis 12BH7 70 -16 ] 6.3 ac 6.3 ac 80 20 22 0

V19  12A4 12 0 6.3 ac 0 0 = — = 340

V20 6ALS 10 -7 5.6 ac 0 3 0 .3 - -

V21 12BH? 110 -9 15 6.3ac 6.3 ac 260 2 15 0

V22  6CDs¢ 100 ] £15 -40 -40 = 6.3 ac 100 =

V23  6AX4 - - = — 340 800 6.3 ac 0 =

V24 1B3 ¢ 14 kv 14 kv 14 kv 14 kv 14 kv 14 kv 14 kv - —

V25  5Y3 340 160 340 190 ac = 190 ac 340 160 -

V26 5U4 800 350 = 320 ac = 320 ac = 350 =

h L
I l’J SEL
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TURE r
focaiicall)

TUBE & TRIMMER LOCATION

MmO O®>»

(DALL CAPAGITANCE VALUES
STATED IN MMF.

@ ,644,615,C16, 8. CIT ARE
TORS

LINE VOLTAGE MAINTAINED AT 117 VAC

ALL VOLTAGES MEASURED WITH VTVM FROM PIN TO GROUND.

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

Top number — “‘Local” position. Bottom number — ¢‘DX** position.

Varies with focus (0 to 300V)
Varies with brightness (30 to 140V)
Varies with contrast (7 to 16V)
Varies with Volume

Do not measure. High Voltage Pulse
CAUTION: Use High Voltage Probe.
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MOST-OFTEN-NEEDED 1953 TELEVISION SERVICING INFORMATION

CAPEHART-FARNSWORTH CORPORATION

This servive material is for Capehart Chassis CX-37, versions

CT-75, CT-77, and CT-81.

Not
1.

€

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

resistor.

Remove the AGC Amplifier tube (V401, 6AU6) and
connect a bias source from terminal 3 of the R-F, I-F
Chassis Power Cable plug to chassis. A bias source
may be obtained from a 4.5 volt battery with a 1K
pot connected across its terminals. Connect the posi-
tive end of the battery to chassis ground and connect
the arm of the pot to terminal 3 of the R-F, I-F plug.
Connect a VTVM to terminal 3 of the plug and adjust
the pot for a minus 3.8 volt reading on the VTVM.

Connect the oscilloscope high side to the junction of
R219 and pin 7 of V205A through a 10K isolating

resistor.

Check the response curve for evidence of local oscil-
lator influence by adjusting the fine tuning control
If the shape of the curve changes, switch to another
channel where oscillator influence is not present or
else adjust the Channel Selector so that it is between

channels.

Adjust the marker generator to provide a marker at
41.25 MC and adjust the top slug of T202 (Co-Chan-
nel Sound I-F Trap) for minimum response at the
marker frequency. This adjustment may be made
easier by running the sweep generator output high

so that the trap “dips” are easily visible.

Adjust the marker generator to 47.25 MC and adjust
the top slugs of T203 and T204 (Adjacent Channel

Sound I-F Traps)
marker frequency.

for minimum response at the

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

Alignment material below is conti-
nued on page 36, and the circuit diagram is on pages 34 and 35.

VIDEO I-F ALIGNMENT

8.

10.

SERIES
TELEVISION
RECEIVER
CHASSIS

Adjust the marker generator to 45.3 MC and adjust
the bottom slugs of T203 and T205 to obtain maximum
amplitude of the 45.3 MC marker. To obtain access
to the bottom slug of T205 remove the contrast con-
trol from the front panel. Use a thin blade alignment
tool for the adjustment.

Connect the sweep and marker generators to the test
point on the R-F Tuner through a .001 ufd., isolating
capacitor. Set Channel Selector to Channel No. 9. If
the available equipment allows, markers at both 42.25
MC and 45.75 MC should be provided simultaneously.
Adjust the overcoupled I-F circuit, T101 (on top of
the R-F Tuner) and the slug of L201 to obtain a
curve simi'ar to that shown in Figure 5. With
certain types of sweep generators this method is not
usable due to the spureous response curves obtained on
the scope which are caused by the various harmonics of
the generator. Under these conditions the over-
coupled stage should be aligned as in step 6 of alter-
nate method of I-F alignment. The 42.25 MC marker
must fall within 307 to 70% of maximum amplitude
of the curve on one side and the 45.75 MC marker must
fall within 409% to 609 of maximum on the other side.
The valley of the curve should not exceed 109 and the
tilt should not be greater than 4 or —109%. A 45 MC
marker should fall within 54 of maximum amplitude
on the high frequency side of the curve.

worinaL

41.25

marker. Figure 5
VIDEO I-F ALIGNMENT CHART
Step Set Set Connect Connect Adjust Refer
No. Sweep Marker Gene -ator Oscilloscope to
Generator Generator Output to: Note/s:
to: to: Cables to:
1. 41.25MC Top slug of 1,2,3,4
T202 for min.
response at
41.25MC
Sweep pin 1 of Junection of
2. from 47.25MC V201 (grid R219 and Top slugs of 1,2,4,6
40 to 50MC of 1st I-F pin 7 of V205A T203 & T204
Stage) through a 10K for min. re-
through resistor sponse at
a .001 ufd. 47.25MC
capacitor B
3. 42.65MC Lo S o2
T204 for max.
amplitude of
marker
Bottom slugs 1,2,4,8
4. 45.3MC of T203 &
T205 for max.
amplitude
of marker
5. Repeat Steps 1 & 2 after completing Steps 3 & 4
6. 42.25MC Test Point T101 (on top of | 2,4,9,10
45.0 MC on R-F Tuner R-F tuner) and
45, 75MC threugh a Top slug of
.001 ufd., 1201 for curve
capacitor shownn Fig. 5

“CX-37”




MOST-OFTEN-NEEDED 1953 TELEVISION SERVICING INFORMATION

Capehart CX-37
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TUBE SOCKET VOLTAGE CHART TUBE SOCKET TERMINALS
Tube Type Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9
& Ref. No.
V101 (6BQ7) 123 —0.3 0.7 0 6.3 A.C. 240 120 123
102 (6J6) 94 88 6.3 A.C. 0 —18 —6.7 1] — —
V201 (6CB6) —1.3 to 0.5 0 6.3 A.C. 130 115 0 — —
—1.6
V202 (6CB6) 140 140 6.3 A.C. 0 A.C. 290 275 140 — —
(135 D.C.)| (135 D.C.)
V203 (6CB6) 130 135 6.3 A.C. 0 A.C. 275 250 130 — —
(135 D.C.)| (135 D.C.)
V204 6CB6) 130 135 6.3 A.C. 0AC. 280 280 130 — —_
(135 D.C.)| (135 D.C.)
V205 (6X8) 0 —1.2 30 6.3 A.C. 0 0.7 -1.2 130 90
34 V206 (6AQ5) 1to9 10 to 18 0 6.3 A.C. 221 to 130 N.C. —_— —_
242
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CAPEHART "CX-37" CHASSIS
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Type Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9
V301 (6BN6) 2.7 0 0 6.3 A.C. 54 0 130 — —
V302 (6BK5) 270 N.C 0 0 6.3 A.C. 6.8 N.C. 280 N.C.
V401 (6AUS) 125 -— 0 A.C. 6.3 A.C. 130 300 130 — —
(135 D.C.)| (135 D.C.)
V402 (6BES6) 0 0 0 6.3 A.C. |24 17 —18 — —_
V403 (12AU7)| — 4 —3.2 2.3 0 0 70 22 22 6.3 A.C.
V501 (6BF6) —.6to 0 i} 6.3 A.C. 0.3 0.3 —.5to — —
—12 100
V502 (6V6) N.C. 0 280 295 (] 295 6.3 A.C. 26 —
V503 (12AU7) | 150 —6.4 to 9 0 0 250 —.4 9 6.3 A.C.
—20
V504 (6BQ6) N.C. 6.3 AC N.C. 149 to —37 8to 10 0 0 (cap) 452
162 to 541
V506 (6W4) N.C. N.C. 550 N.C. 285 N.C. 6.3 A.C. 0 AC. —
(135 D.C.)| (135 D.C.)
V601 (5U4) N.C. 320 D.C. | N.C. 320 A.C. |N.C. 320 A.C.{ N.C. 320 D.C. |—
(5 AC) (5 AC)
All voltages measured with no signal input on a vacuum tube voltmeter from tube socket pin to chassis unless other-
wise indicated. All voltages should be with + 209 of the above stated values with line voltage of 117 volts, 60 cycle AC.
Voltages on V206 vary with setting of Contrast. Voltages on V401 vary with setting of AGC Set. Voltages on V501 and 3 s
V502 vary with settings of Vert. Hold, Vert. Lin. and Height. Voltages on V207 vary with setting of shading.
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Capehart-Farnsworth Chassis CX-37, Alignment continued.
4.5 MC. SOUND I-F ALIGNMENT

Note:
1. Connect generator output cables to junction of L206
and R219 (pin 2 of V205A).

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

3. Short pin 1 to pin 2 of tube V202.

4. Inject 4.5 Mc. Signal with 50% AM modulation and
adjust L301 for maximum. Use full vertical amplifier
oscilloscope gain so that the signal level from the
generator is kept as low as possible.

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

6.
7.

Remove crystal detector network and connect the oscil-
loscope directly to the junction of R308 and R309.
Inject 4.5 Mc. FM signal with 25 ke. deviation and
using full generator output to insure limiting in the
6BN6, adjust L302 (quadrature coil — accessible
through bottom hole in back of Shading Control) for
maximum output.

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

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

4.5 MC. SOUND I-F ALIGNMENT CHART

Ste Set Generator Connect Connect Scope . Refer
No. to: Generator Vertical Input Adjust To Obtain to:
Output Cable to: Note/s
Cable to:
1. 4.5 Mec. 50% Pin 2, V301 L301 and L303 Maximum 1,2,4,5
AM Modulation through Indication
detector net-
work fig. 7
2. 4.5 Mc. FM Junetion L206, Junction L302 Maximum 7
25 ke Deviation | R219 R308 and R309 Indication
(maximum sig-
nal output)
3. Remove short on V202 and connect set to R307 Minimum back- 8
antenna. Tune in station and attenuate sig- ground Hiss
nal so that background hiss is apparent. and Noise
4. Set connected to antenna with full signal L302 Clearest
input. Sound
4.5MC. TRAP L214 ADJUSTMENT CHART
Ste Set Connect Connect Adjust: ALLIGATOR
No. Marker Generator Oscilloscope CLIP 560 puf 47 K
Generator QOutput Cables | Vertical
To: To: Input Cable to:
1. 4.5 MC Junction of Junction of L214 slug for
AM. 1205 & R219 | C234, R235, R232| minimum ampli- | 'NPUT 190K IN64 SCOPE
Modulation Ground side thru detector tude of modu-
to chassis network Fig. 7 lation. . 2
Figure 7

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

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

Adjustment of the Quadrature Coil (L302) and

Noise Rejection Control (R307) should be made at
the time the instrument is installed to insure the

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

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

Early production chassis may vary from the schematic
shown in the following ways:
C209, C239, C240, C241 were not used.
R225, R242, R306 were not used.
R316 was 470K instead of 100K.
R226 was 1800 instead of 820.

best sound reproduction. Access to these adjustments
have been provided from the front of the instrument.
With a station properly tuned in remove the Volume
and Shading Knobs.

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

R238 was 250K instead- of 100K and was connccted
between pin No. 1 and pin No. 7 with a 4.7K in
series. C526 (.047 mfd 400V) was connected from
junction of C524-R519 to 4300V and H. V. fuse
was .15 amp.

C525 was grounded instead of connected to pin No. 8
of V502.
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CHASSIS 385

Models: EU-17COL
EU-17COLB
EU-17TOLa
EU-17TOLB

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

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

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

% To Lug 4 of S103

Models:

CROSLEY

(b)

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

VARIABLE BIAS CONTROL ASSEMBLY

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

With the generator sweep set at zero, connect an
electronic voltmeter betweenlug 2 of S103 and chas-
sis. Adjust the output of the generator to obtain a
reading of 2 volts D.C. on the meter.

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

CHASSIS 386
EU-21COLd Models:

EU-21COLBd
EU-21TOL
EU-21TOLB

{f)

(g)

CHASSIS 387 CHASSIS 396

EU-21COLe is similar.

EU-Z1COLBe Models: EU-17COLU
EU-17COLBU
EU-17TOLU
EU-17TOLBU

Connect marker generator to sweep generator vut-
put leads and adjustto provide markers that appear
in the curve,

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

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

voltm

(a)

(b)

(c)

eter):

Connect - 3.0 Volts D.C. bias supply to lug 4 of
S103.

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

Connect high side of Electronic Voltmeter to lug
2 of $133 and low side to chassis.

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

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

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

19 m TP-2
1t v2
02 606 24.65MC
0SC/MIXER e
CHANNEL |3 it 7 CHANNEL 13 L9
RF PLATE 40J I8 L7 =—F 0s¢ a0i. BRI Lo
cs, [is ci7
m =}
ez 1 ord
- ™= FINE o cl cd
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cle3 I 200 = E
it 7 lormnneuis D ’l
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wl ol

diagram on the next page. Alignment in-
formation continued on page after diagram.
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chassis, see next page.
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CROSLEY
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T108

SEE PARTS UIST

PIOI

Crosley Chassis 385, 386, 387.
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HORIZONTAL HOLD ADJUSTMENT o Ad]tust Horizontal Hold control for zero reading on the
. s R ) meter.
1. Tune in a local television signal and adjust contrast con-
trol for normal picture. .
p. . TP.3 ( n lead) 7. Remove the 0.1 mfd. capacitor from TP-5 and chassis.
2 CO:"‘;:: electronic voltmeter between TP-3 (gree Do not disturb setting of horizontal hold control.
and chassis.
3. Short TP-4 (orange lead)tochassis and adjust electronic 8. Adjust Horizontal Stabilizer coil (L108) for zero read-
voltmeter to zero. ing on the meter.
4. Remove short from TP-4. Do not change zero on elec-
tronic voltmeter. 8. Remove electronic voltmeter from TP-3
5. Connect a 0.1 mfd. plus 20%, 600 volt capacitor between 10

TP-5 (red lead) and chassis.

Check horizontal pull-in range. The pull-in range should
be approximately 500 of the controls rotation.
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Crosley Chassis 385,

386, 387, Alignment continued.

21.9MC.

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

(k) Check sensitivity. The input for 2 volts D.C. out-

put and zero bias should not exceed 150 microvolts

at 24.65 mc. with a generator internal resistance of

1.5 ohms or less, and the local oscillator set to

properly tune in channel 5.

N b _L —
NOMINAL OVERALL F RESPONSE CURVE

NOTE: Response as Seen by Means of Sweep Generator

SOUND ALIGNMENT

I. F. ALIGNMENT (Continued) 1. Connect crystal controlled 4.5 mc. 400 cycle amplitude

to produce a definite null. Meter must read at
least 0.5 volts at null.

(g)
(h)

Repeat steps 5 and 6.

Next set signal generator to 25.2 mc. and adjust
bottom of T101 for maximum meter indication, lim-

modulated signal, modulated 30% or greater, to lug 2 of
5103 and chassis.

. Connect high side of scope through detector probe to the
picture tube cathode (pin 11). Connect low side of scope
to chassis. Adjust 4.5 mc. trap, 105 for minimum 400
cycle deflection on scope.

iting output of generator so peak reading will not

exceed 2 volts D.C. 3. Connect electronic voltmeter to lug 2 of ratio detector,

V106, andadjust 4.5 mc. sound take-off (L.110) and bottom
of ratio transformer (T107) for peak reading on volt-

i) Reset signal generator to 24.65 mc. Connect a 500
() ohm resis::)rgin series with a 500 mmf. capacitor meter. Adjust input to make this peak reading 4 volts.

from TP-2 (wire protruding from the tuner through

the insulated eyelet between the brass adjusting 4. Ad]u.st input to obta'fn 12 volts output. Transfer elec-
X tronic voltmeter to junction of R167 and C153 (refer to

screws) onthe R-F Tuner to the Tuner side of C101. Schematic Wiring Diagram). Adjusttop of T107 for zero

Adjust L101 for maximum meter deflection, but e elec?rgo nilc gvoltm;ter] P r ze

limit output of generator so this reading does not .

exceed 2 volts D.C. Remove the 500 ohm resistor 5. Recheck steps 2, 3 and 4 above.

and the 500 mmf. capacitor.

SwWi02 RISS 5135 RI60
ST Sw HOLO nu ccn\; WOTH VERT. LIN FOCUS  BRIGHTNESS
RIT2 Ri7)

- v
v
ealio ztm £| las3mc & "1 404 | patio
ey [
nor "°2 Tior jTRANS

@zmr
T

nm DET

L1O1

ISLIF LIOI  WMIXER COUPLING
== . @ Sy e e
D,
e
R-F TUNER 5] SR |ozl
303 - e 1 O <]
O P 2 s |
gL
CHANNEL 13
MixER 6D [SwiTl
TV CHASSIS TOP VIEW i oy
(Tube and Alignment Locations) G WS TV CHASSIS BOTTOM VIEW  [mima

FINE TUNING
CHMANNEL SELECTOR

CONTRAST
FINE TUNING oo
CHANNEL
SELECTOR
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ALLEN B. DU MONT LABORATORIES, INC.

RA-166/167, 170/171 CHASSIS

Model Name Chassis CRT Services Cabinet
17T350 Chatham RA-166 17 inch VHF Table Model.
rect. Mah. and BIl.
21T327 Ridgewood RA-167 2t inch VHE Console W /doors.
“417 rect. Mah. and Bl
21T328 Wakefield RA-167 21 inch VHF Console W/doors.
41 rect. Mah. and BL
21T329 KEssex RA-167 21 inch VHF Console 'W/doors.
rect. Mah.
21T359 QOxford RA-167 2% inch VHF¥ Table Model.
rect. Mah. and Bl
21T366 Lynwood RA-167 21 inch VHF Console,
rect, Mah. and Bl
21T376  Somerset RA-170 21 inch VHF. Phono Conscle W/doors,
)3 rect. provisions Mah. and Bl
21T377 Newbury RA-170 21 inch VHF. Phono Console W/doors.
II rect, provisions Mah. ard Bl
21T378 Hanover RA-170 21inch VHF, Phono Console W/doors,
11 rect. provisions Mah. and BL
21T376 U Somerset RA-171 21 inch UHF-VHF, Console W /doors,
11 rect. Phono Mah. and Bl
provision~
21T377U Newbury RA-171 21 inch UHF-VHF, Console W/doors,
1 rvect, Phono Mah. and BL
provisions
21T378U Hanover RA-171 21 inch UHF-VHF, Console W /doors.
8! rect, Phorno Mah. and Bl
provisions

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

voke in position.
L]

POSITIONING ADJUSTMENT. If the picture is not
properly positioned, readjust the positioning magnet using
the following procedure:

I. Push the positioning magnet assembly forward until it
touches the rear of the yoke retainer.

2. Bring the protruding adjustment tabs (C in Figure
18) together.

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

YOKE SPRING
g

ADJUSTMENT OEFLECTION
TaBS YOKE

§ L
\r——/

(I

10N TRAP FOSITIONING ~,
MAGNET MAGNET

DEFLECTION YOXT
RETAINER

Figure 18.

0SC. DOUBLER

TUNED LINE TUNED LINE

COUPLING
LOOPS

e —— -———— e —— —————— e e

L4

CRIOI
HARMONIC
GENERATOR

TUNER 89 012 921 AND SI01 ARE
USED IN RA 17t CHASSIS.

IF OUTPUT
41.25 MC

FREQ.OSC.
VISI
6J6

0SG.TANK| Y
coiL

f 18 16 4

A e
300~
INPUT

J209
VHF ANTENNA

i
Main circuit diagram on pages 42 and 43,

150V
9, 1, !
10 5 7,
17 - ? ; _I
6 8

To
I 18 i Il
1

Schematic diagram of the UHF tuner.

Other service material on pages 44 to 46.

=
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TELEVISION SERVICING INPORMATIONI

ciz3
8anDP
— [._) Pt 8y
~ 3
—i
—
o
.9 o~ anTENNS
— 4209
[43]
c‘g -
1] 53
Nel
O
—
-~
o O
o © L—-J
OSCILLATOR
— 005 800"
i 30
5
A m i =
e A A——
1 —_I
— < Lo Y4 YuNER 89 OIR 901 HAS OUNNY a0
2 lﬁ;gg IW, 5 STRIP IN UNF POSITION. s
900 -
GAN, L e :-_EW' L - TUNER 89 OIZ $11_ HAS 40 MC =
I i % S STRIP IN UHF POSITION. "e0
TUNER €3 012 311 USED H
w2z INRAC T CRABSS poov Pi0a
20% A 150V 3 2 L2
vas e 7208 2 ?x‘:
2303 o
czos L caole oo sov r_a_fiuc i
008 2 »
s L wov [ oeg hzs A arwe | Ao CranmeL o .
= £ 126 '~ SOUND TRAP .F. 2204 H.VIDEO I.F. 2208
Soon |STVIDEO LF. ot o0 ur zno.‘)/égzzo LF. 3 sn%\g&iolf SR oouur
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-6 5V, 4
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* L z200v
o A

300v
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Tw j
/ PHASE
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A
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vaie
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o van NOTES £ ,\ ‘\ M e
1. All vollages are shown with the Contrast &
control rotated fully clockwise, and the Du- 6‘&;’;
monitor {agc) control adjusted for —6.5 volts VERT. 0SC.
at P204. the agc tesl point. 5
TO T 20!
2. Voltages * 20% of those shown are normal. n201 3%
3. All resistors are 10%. one-hall watt. unless T 24
otherwise indicated, 0 [
4. All capacitors are 20%. 500V. unless otherwise 287 Da
indicated. L O10
REGULATOR 5. Al + aze ic. unless indicated as =
rEEE L follows: Crzee G AL
M—mica, P—paper, +—electrolytic "3 20%. 100¥
R3II0A USED IN 1MEG. L
RA-IT0,ITI CHASSIS.  20% 14w
w1, HOLD -
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n231 m232
390

RATIO DET.
vzor

6ALS

SOUND CONVERTER
AND VIDEO DET. IDEO AMP
V208

TORZas

R328 RING
20%

RIND USED IN
RA-170,i71 CHASSIS,

P08
RATIO O 9T AUIDIO 2ND. AUDIO
"Rt AMP AMP

To view SPEAKER ASSY.
= J200
El
L220 261
20~ HE $PEAKER ASTY,
S |conmecrin 1o STavicE Tnis ¢ s
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s00v Du Mont Chassis
b B RA-166/167, 170/171
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ASC LINE

|
I
|
!
!
|
1
!
|
i
i
i

[ |

PHOWG SWITCH $203
USED IN RA-TOTY
CHASSIS.

R27.M3298 LSED N
R&-1T0, 170 ChASSIS,

AA—

USE OF SYMBOLS
Solid symbol indicates source of voltage.

Open symbol indicates point to which voltage Is
applied.

6SNT-GT

Solid bar indicates an adjustable coatrol.

10 4202 T203

HOM. SWEEP
ouTeuT
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[
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Power supply circuit

is on page 45.
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VIDEO IF ALIGNMENT RA-166/167, 170/171

Place STATION SELECTOR between channels to disable oscillator. Remove fuse, F201, Connect a short
length of wire to pin 5 of V101 (see Figure 1). Use the lowest VIVM range for all steps.

Step Signal Generator Output Indicator Connect to Adjust Remarks
frequency Connect to
Pin §
Pin 2, V211 .
T L R 2205 o s | S5, S gonrter ot 1o
No Swee reading 9 9
P IVTVM of VIVM.
As Above As Above 220
42.5 mc 4 for maximum
2 | Noswer | @ vTVM 2VTVM reading Same
As Above As Above .
46.1 mc Z203 (botto or s
3 No Sweep @ ML 3VTVM maximum reading o
As Above As Above z
43.75 mc 202 for maximum Same
4 No Sweep @ VIvM 4VTVM reading
As Above As Above T () . ol ot -
top crease signal generator outpu
5 LB .15 @ VAL S5VTVM for minimum reading to obtain reading on VIVM.
43.5 mc Pin § Mixer Plate Coil (L109) Adjust for waveform below.
6 center freq. As Above Oscillograph vaol :zdmﬁiir(ff )ortxce’rp:iﬁ WOLLS AEOLE
10 me through 2201 (bottom) for 42.5
deviation @ XTAL 6XTAL mc marker on other
{min.) peck.
Pin 2 Junction R266,
; 4‘03 ;fs vaii Oscillograph R267. and C239 1207 for minimum
AM ® through XTAL 7XTAL reading
Pin 5 Pin 7 Adjust for waveform below.
n
4.5 mc
5 07 1204 2206
8 Approx. VA tg’c‘u:q;(?rp; e (b:t:‘:m) i
1 MC sweep oug 8XTAL
Adjust for waveform below.
As Above Junction R232.
Oscill h C228
9 As Above @ D:f;ap 2206 top as
Step Signal Source Output Indicator Connect to Adjust Remarks
Pin 7. V207 1204 Z206 (bot.) ey R -
. q eleset must be tuned for bes
8 TV Signal VIVM BXT AL for x::xadxil!:‘;um picture.
Ratio Det. 2206
9 As Above VIVM Test Point P206 Top for zero As Above
reading

4.8

The material on DuMont sets in this manual is presented

through the courtesy of Allen B. DuMont Laboratories, Inc.
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POWER RECT.
DuMont Chassis RA-166/167, 170/171 B
L209
TW\T—-» 300V A
SR, Lozon sl ez
400V 400V
$202 = =
B.LK.'VEL.
p201 A
) POWER  bial UiHT
Vaie
7V AC £ SY3-GT 15 ANP
sov &by 3206
BLK.
ALIGNMENT TEST POINTS oo 1oL 1208 05D 1=
IN RA-I70,171 CHASSIS. I TOIHEICEE
NOT HAVE DIAL LIGHT.

6XTAL

L204
2ND I I SOUND SOUND
V.L.F. 3RD V.I.F. 4TH V.\.F CONV. \.F. RpAg':;o
v202 v203 v2 V205 V208 z07
6CB6 6CB6 6CB6 5‘L5; 6AUS 6ALS
/ 1
Z202 Z203 2204 Z205 :\Q\ Z206 :\O:
VIDEO
DET. BXTAL. l
P205
[ l @P204
) VIDEO
AMP.
’l\ o7
IST 6 2ND
SYNC OLlPPER
vio2 lew
WIRE /.
\
s§ﬂ¢$5n
ELecTRICAL %] v209’ %
PIN
s
Figure 1
PHASING

When the alignment procedure has been completed, the phasing of the
video IF strip should be checked and corrected if required.

1. Tune the receiver to the best signal available, preferably a station
transmitting a test pattern.

2. Adjust the Fine Tuning control until the sound in the picture is
eliminated.

3. Carefully examine the picture for trailing whites, or the presence of
spurious black response (smear) following black elements of the
picture.

4.

It either of these conditions is encountered. adjust the top slug of
Z20] not more than %2 turn to eliminate the condition.

45
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46

Du Mont

TROUBLESHOOTING PROCEDURES

PICTURE Symptom

Procedure

Substitute V213 and V216

Bright Horizontal Line 2. Check voltages, waveforms and associated components of V213
Loss of Vertical Size and V216 .
3. Check yoke and vertical output transformer, T201
Critical Vertical Hold 1. Check waveforms in integrator network
Drive Line in Center 1. Check setting of drive control
1. Check settings of horizontal size and lincarity controls
Insufficient Horizontal Size 2. Substitute V220, V221 and y2]9
3. Check boosted B+ and associated components
4. Check €279 and C278
1. Check setting of vertical-size control
. , . Control Has No Effect Control Does Not Give
Insufficient Vertical Size 2. Check vertical size pot. R324 Normal Size
2. Substitute V213 and V216
5. Check voltages, waveforms
and associated components
of V213 and V216
Loss of Horizontal and Vertical 1. Check settings of front panel hold controls
Hold 2. Substitute V208 and V209
Probable  Cause: Faulty sync  clipper 3. Check voltages, waveforms and associated components of V208
stage and V209
, 1. Substitute V208
Loss of Vertical Hold Only 2. Check associated components of V2088
1. Check setting of front panel horizontal hold control
No Horizontal Hold - or Critical 2. Substitute V210 and V219
Horizontal Hold 3. Check setting of L1210 horizontal-stabilizer control located on rear
of chassis
Probable Cause: Defective a-f-c circuit 4. Check voltages, waveforms and associated components of V210
and V219 '
Picture Oversize - Low Brightness 1. Substitute V222
Probable Cause: Insufficient high voltage | 2. Check h-v rectifier components
Picture Too Small (Horizontal and 1. Substitute V217 and V218
Vertical) 2. Check Bt line and associated components
Probable Cause: Bt low
Poor Focus 1. Check setting of ion trap
1. Check setting of horizontal-lincarity control
P Horizontal Li i+ 2. Substitute V220 and V221
Ol L LA LI UL L A L7 3. Check voltages, waveforms and components associated with V220
and V221
1. Check setting of vertical-lincarity control
P Vertical Li . 2. Substitute V216
oor Vertical Linearity 3. Check voltages, waveforms and associated components of V216
and 213
Sound Bars In Pictyre 1. Check fine tuning adjustment
Probable Cause: Misalignment 2. Check video i-f alignment
. 1. Check setting of front pancl vertical hold control
Vertical Instability 2. Substitute V213 and V216
Probable Cause: Faulty vertical oscillator | 3. Check voltages, waveforms and associated components of V213
and V216
N 1. Substitute V211
Weak Picture .
2. Check voltages and components associated with V211
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EMERSON RADIO AND PHONOGRAPH CORPORATION

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

Chassis Models Main differences from material given.
120163B 716D, 717D, 719D | Exact material given. Circuit on the next two pages.
120163D 722D Cabinet only is different.

120164B 711B, 712B, 720B | Has phono input and switching arrangement, uses
21MP4 picture tube, 1B3 rectifier.

120166D 721D, 728D Electrically same except for automatic horizontal
frequency control using a multi-vibrator V-13 con-

trolled by phase detector V-12B; + L.-11 phase coil.

120167D | 731D Same as 120166D, except it is a combination + clock.

120168D 716F, 717F, T19F, | Identical to 120163B except has automatic frequency
727D control explained under 120166D.

120169B 711F, 712F, 720D, | Identical to 120164B except has automatic horizon-
732B, 734B tal frequency control explained under 120166D.

In fringe areas there is generally a higher ratio of electrical impulse noise (ignition,
neon signs, electrical motors, etc.) to signal which might tend to effect sync. operation.
To reduce this condition this chassis has been equipped with a "Fringe Compensator . "
This compensator is located at the rear of the chassis, and can be adjusted to handle the
effects of electrical interference in most fringe locations. This compensator is provided
with an on-off switch so that it can be disconnected when not required.

NOTES -
I e e b TURRET SWITCH SETTING SELECTS t-L-3,L-4,L-9, L-LOANDL-HI
COILS FOR CHANNEL DESIRED -7 :::n:‘:‘:":f:::;:";z:’:::
/ 2- SWITCH POINTS ARE hUMBERED
/ IN THE ORDER OF THEIR RESPECTIVE
-I- / LOCATION FROM THE REAR END
c-5 /;_ OF THE TUNER,
> AAA ~®- rS o, 3 4 134 a 3- ALL RESISTANCE VALUES ARE
¢ / y g 1 [ IN OMMS AND CAPACITANCE VALUES
5-: - = ! LI-S ARE IN MMF UNLESS OTHERWISE
/ 5 v | ) :;g , : } INDICATED,
arm= i
N 2 v
ANT.INPUT]  L-T 3 L ce A e
sAL.300n| Lz L 1 120 I I ‘el = L-12 ooz
H = ] Iy 6.8 UK 1000
. Y ——
‘e - |
] - > "0 -
c-7 = 1 MIXER L-13 .
w e . cur 2 Hada  x vzvee O VIDEO
| e s - ) - 646 | SET==+LF
Coo ! = b |ouTpuT
L Lled c‘-z.! P
r L-5 gc.:s <
B FINE 7
[o] TUNING
3-8 f—4
?r _t IOSCILLAYOR c-23
AGC O——SMEEN : — (72 v-2 000 I
646 . <
+ 228 V. O 28 TEST POINT 4
:: 5K
+150V. O——"NER A2—AI3
c-19
6.3 V. O— -BLACK Ilooo
—

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

RESISTANCE READINGS FOR CHASSIS 120163-D

® Varying resistance - wait until meter settles

All controls in position for normal picture..

All measurements taken with a vacuum tube voltmeter and ochmmeter .
Al! readings listed in tables were taken between points shown and chassis .

7875 C.PS. ]

[P 10 P 100V

R TO P 44V

P o P 38V |
ProP 8V |

Slight peak to peak voltage differences may be noticed if chassis is triangle code marked.
The wave shapes shown here are arranged so as to give the serviceman an easy method of signal trac-
The peak to peak voltage given may vary slightly depending on signal strength and component varia-

ing.
tions.

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

in wrong wave shape readings ..

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

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

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

48

(about 30 sec.)

Connect 3 volt bias battery to both I.F. and R.F.
AGC. circuits, positive terminal to chassis, nega-
tive terminal to junction of R-16, C-19, C-18.
Add a jumper wire from this junction to junction
of R-8, R-14, C-7 so that the bias battery is also
applied to I.F. AGC.

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

FILTER TROUBLES (LOW 8+ AND B-, AC IN
PICTURE, NG SYNC., NON LINEAR SWEEPS)

NOTE

THE RIPPLE

108 VoL

ON - OFF SWITCH

TUBE PIN NUMBERS
SYMBOL
PIN Y PIN 2 PIN 3 PIN 4 PIN S PIN 6 PIN 7 PIN 8 PIN 9 PIN 10 PIN 11
V-1 1.1 m: a7 0.3 0 o1 K [ 911 K 0
v=2 | 3 a7 0.1 0 ek jennk]| o 3 D .
V-3 0.1 180 0.3 0 o1 K | 941 K 0 b G o/
V-3 0 800 K | 0.5 0 5 K 0 5 K — z \
contrast cont. GTT—— e —

V-5 1.2 meg0-1.5 K| .1 0 €18 K | 911 k_[0-1.5 K e wneintsd Loy wos oz wor o oECTOR
V=6 1.2 0 0 1 @11 K| 911 X | 220 conTRoL FTRoL
V=7 %7 K 0 0 .1 | ®11 K 8 K 0
e . B A2 ek FRONT PANEL CONTROLS

fringe

come. womiz WORIZ  CoMPRW- WORIZ  VEAT  vERT

1 meg - FOCUS [ty PMASE  SATOR FREQ  SiZE LIN.
) 10 me, 0 0 .1 1.6 meg 2.2 meg| 280 K Q@ é 6 O
v-10 n.c. [ S3 K| 3 K | 470 K _[13.5K! 0O 470
V=11 4700 [2.3 meg| 0 .1 1 u5 K | 15 K 0 0 REAR CONTROLS
V=12 | 2.2 meg| 10 K 0 [2.% meg] 10 meg | © 0 1 "

SH-HOLD 7= anssns STAVICED
v-13 1.5 megi 11K-55K | 400 K | 500 K 70K 0 0 0 \T T.V. TUNER ST '
V-14 n.c. 0 n.c. | ®18 K | #70 K | n.c. 0 100 Cap of 6BQ6 95K |l _s1 ho.eTo6%e PT ND 928084
V=i8 PIN_2 AND 7 IRFINITE PLATE 95K r
v-16 n.c. n.c. 95 K] n.c. [®11.5 K| n.c. 95K 95 K (
V. Hold| V. Size]
700 K- | 1.2 meg|- |
v-17 150 | 150 X | 2200 [1.7 meg| 2.8 meg| 2200 | © 0 :
VY. Lin
v-18 necs 0 @11 K| @11 K | 2.2 meg|1.7meg| 0 [%70-5 X | " ' l
v-19 n.c, | 911 K n.Ce 21 n.ce 21 n.c. | B11 K v-21 €8Q7 ARI';
v-20 n.c. | 911 K n.c. 21 n.c. 2 n.c. (911 K l v-22 648 OSC.8 L-2
focus | MIXER &

D-.5 meg| I

v-23 0 [} n.c. n.c. n.c. -90 K| n,.c. n.c. n.c. 800 X 280 K |

CONTROL)

17 VOLTS

VOLTAGE AT OTHER|
POINTS IN THE €0 (ABCOIEI'NSE)
FILTER NETwoRK | C P.S.

Bp==t

04T lo."

IS LESS THAN R-100S
. 02 VOLTS PEAK 00K & T
To PeAx L ar ‘1_" CHASSIS NO. 120163 -D

/—— HORIZONTAL T
7875

CPs. l _-.-ur.[

P 1o P 235v¢

ST |
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15T AUDIO Aur, Emerson Chassis 120163B

IST_SOUND SOUND AGC CLAMP & NOISE
I F AMP DISCRIMINATOR SUPPRESSOR
v-6 suue VOLTAGE v-8 VOLTAGE v-9
it T
6AUS /— ™ 6ALS ARG 6AVE
—Q BV TO-LIV
R-42 2 | e - ]
1OMEG .
4 c-33 P-2
= ' |2
J o
.Lc-vz =
.0022 onh
CONTROL v
>
< ok e
+1%0V. VW VWA
Ity 10 MEG.
VIDED & AGC DETECTOR
2ND VIDEO 3RD VIDEO V-4 VIDEQ r-23 R-27
i.F AMP SLUE | F.AMP (3 GALS AMPLIFIEN 22K 220K
/'_DOT v-2 [’Dov v-3 {’mﬂ c-20 v-5 —AAA AN
eneen N ov_ T -isv Son
6CB6 ., 6CB6 , ., 0ot MAF 6CB6 C:24 i
V. = [k S
l -4 c-18 R Lo
5 22 [o - R-28
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A wave shape seen in your oscilloscope may be upside down from same wave shape shown
Jon the number of stages of amplification in the oscilloscope used.
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Emerson Chassis 120163B, continued.

ALIGNMENT
(Presented on the next five pages.)

ALIGNMENT

Q.

Equipment Required - A sweep generator, (10 MC.

sweep with center frequency of 44 MC. plus all
necessary R.F. sweep frequencies os listed in R.F.
Table), accurate marker generator, oscilloscope
ond V.T.V.M, are required for alignment. The
marker generator must supply frequencies of 4.5
MC., 40ta 48 MC. and 50 to 216 MC.

. Alignment Points - The location of oll I.F. trans-

formers, Tuned Circuits, ond trimmers shown in
Figure 8.

ADJUSTIN
ARM

I\

MARKER SIGNAL)

\c-\ lgoo

CENTERING UNIT

COUPLE IN A MANNER THAT wiLL
PROVIDE JUST ENOUGH MARKER
I_J TO BE OISCERNABLE WITMOUT

SIGNAL GEN

STANDARD ‘
(SUPPLIES I

AFFECTING THE OBSERVED RESPONSE

120

GROUND TO CMASSIS

SWEEP GENERATOR

ANTENNA
TERMINALS

ADJUSTING ARM

SO

TV R.F. & MIXER ALIGNMENT

Connect 3 volt bias bottery to both 1.F. and R.F.
AGC. circuits, positive terminal to chassis, nega-
tive terminal to junction of R-16, C-19, C-18.
Add o jumper wire from this junction to junction
of R-8, R-14, C-7 so that the bias battery is also
applied to I.F. AGC.

WITH S0 OMM
outPUT

S NoTE swees cenemaTon

WITH 300 OHM

OUTPUT CONNECT
DIRECTLT TO ANT.
TERMINALS.

Figure 4. Generator Connections for Television

R.F. Channel Alignment.

SWEEP & MARKER MARKER GEN
GENERATOR '} OSCILLOSCOPE MISCELLANEOUS TRIMMER TYPE OF ADJUSTMENT
CONNECTIONS INSTRUCTIONS OR SLUG AND OUTPUT INDICATION
FREQ
CONNECTIONS RANGE FREQ.
Connect os 209.75 MC. Vert. input of Set Channel Selector to #12 Cc-2 Adjust Trimmers C-2, C-5and C-6
shown in Fig. 4 Channe!| Sound Carrier | scope through R.F. Amp| to obtain response shown in Fig. 5
ond adjust 2 10K resistor to NOTE Input X .
sweep controls 205.25 MC, test point on K outout of R.F. Marker Trimmer :?:\r:?nttsAEJIZ Vé':gnqgjlg.“én;g' will
for width so 207 MC. | Pix Carrier tuner Fig. 8 Geep ‘: Py 'a level ';: ; be noted th tlth band oass chor-
that complete Center Low side to eng;a er a du beive E C-1 ’ e' .e;. e bebc dpasd b ’
channel re- Freq. chassis [ 6 (TR (IS5 I.F. Trap GG ol 1 LI eL ULl L
may b but does not distort the sacrificing amplitude. It is under-
;Fi;:nse day € curve that is being observed C-5 sirable to overly broaden the
ervec s on the scope. R.F. Plate| curve as that would result ina
shown in Fig. 5 P
9: Trimmer | loss of sensitivity.
c-6 C-1 should normolly be set at mox-
Mixer imum capacity (screw oll the way
Grid in) unless interference is encoun-
Trimmer | tered. See note below.
13 *215.75 MC. Set Channel Selector to #13 | The r-f band pass characteristic of the other
213 MC. [ **211.25 MC., (See Note Above) television channels should now be checked
f . P without disturbing the settings of trimmers
20]1}\‘AC ..?gg;g ::g ’ Ser(siha'r:lrmoe'L S:kl)z:;o)r i b C-2, C-5and C-6. Adjust the r-f sweep gen-
= = = < erator and marker generator for operotion on
10 *197.75 MC. Set Channel Selector to #10 | the other television channels, observing posi-
195 MC. | **193.25 MC. (See Note Above) tion of both the sound carrier ond picture car-
19 *191.75 MC. Set Channel Selector 1o #9 | &7 morkers. .
189 MC. | **187.25 MC. (See Note Above) i
18 *185.75 MC. Set Channel Selector to #8 ofd
183 MC. | **181.25 MC. (See Note Above) O
Same '7 *179.75 MC. S Set Channel Selector to #7 g -
as 177 MC. | **175.25 MC. o (See Note Above)
Above Above £
15 * 87.75 MC. Set Channel Selector to #6 H
85 MC. | ** 83.25 MC. (See Note Above) . S
’5 * 81.75 MC. Set Channel Selector to #5 ERSEE e
79 MC. | ** 77.25 MC. (See Note Above) Figure 5 -- TUNER RESPONSE CURVE
14 * 71.75 MC. Set Channel Selector to ¥4 SHOWING BAND-PASS LIMITS.
69 MC. | ** 67.25 MC. (See Note Above) The response for all channels should meet with
B the requirements of Fig. 5. To do so it may be
6’33MC e 2?;2 x\\g SeO(SE:u’:\Jr;e'L S:;g:;o)r 0 L necessary to compromise by slightly changing
: : d the initial channel #12 adjustments of C-2,
2 * 59.75 MC. Set Channel Selector to #2 C-5 and C-6 while switched to channel which
57 MC. | ** 55.25 MC. (See Note Above) does not conform.

*Sound Carrier Marker
**Picture Carrier Marker

NOTE: C-11S5 AN I.F. TRAP AND CAN BE ADJUSTED IN THE FIELD TO REDUCE ANY INTERFERENCE WHICH
MAY AFFECT CHANNEL #2 FROM A NEARBY TRANSMITTER OPERATING IN THE 40 MC. BAND.
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I.F. ALIGNMENT Emerson Chassis 120163B, etc., continued.

1) Tune receiver to unused Channel 10 or 12,

2) Connect 3 volt bias battery with negative terminal to I.F. AGC. (Junction R-8, C-7, R-14) positive
terminal to chassis.

3) Connect D.C. V.T.V.M. to Pin 7 V-11A sync. separator (video take off point) see Fig. 7.

4) Connect terminated marker generator to floating shield of converter tube V=22 6J6. (Shield raised
slightly so that it does not make contact with chassis). Use unmodulated marker. See Fig. 7.

MARKER

GENERATOR | ADJUST PROCEDURE

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

43.2 MC. . ;
Unmodulated

45.3 MC. T-2 7
Unmodulated

42.0 MC, L-3 “
Unmodulated T-1

41.25 MC, Adjust trap for minimum response . Increase output from signal generator so that a

L-2 e e

Unmodulated true minimum position can be found.

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

MARKER
GENERATOR | ADJUST PRO CEDURE
47.25 MC, L-1 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 NTROMELS | ADJUST PROCEDURE
CONNECTION
SWEEP MARKER

Connect terminated | Center 45.75 MC.| Scope T-2 If 45.75 MC. doesn't lie from 60 to
sweep and marker frequency connected 70% down adjust T-2 (see fig. 6 ) for
as shown in Fig. 7. | 44 MC. to Pin 7 tolerances. *

10 MC. V-11A

Sweep I

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

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

({} PERMISIBLE TILT
K .‘. ’ﬂ 20% H w

) 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).

41.25MC. 47.25 MC. ASDJG%EDNT

Figure 6. OVERALL I.F, RESPONSE CURVE SI
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NOTE:

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

7o
Sweep
conwecr 1y CENERATOR
PLACE 0F yTym
WHEN NEEDEp

TO MARKER

& —~ ~ -
N - .
\,b = \
S FLOATING

SHIELD

Figure 7. CONNECTIONS FOR I.F. ALIGNMENT.

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

stable response indication.

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

[
sera || FRONT OF
ACCESSIBLE 1 3

by

'y

[}

CHASSIS

42.0 MC. BOTTOM

41,25 MC. BOTTOM
SOUND CARRIER TRAP

47,25 MC. BOTTOM
ADJACENT SOUND TRAP

¢~ L3
THRU HOLEF FINE TUNING
IN TUNER
CHASSIS hi TEST POINT L2
c-6 ]
& L-1
c—5@‘é" @
@

INTERFERENCE ON

CHANNEL 2 DUE TO

NEARBY TRANSMITTERS
BROADCASTING IN THE

I.LF. RANGE. IF NO INTER-
FERENCE IS PRESENT

TURN SCREW ALL THE WAY IN.

c-2€%@
C-1
] O T-7
- 4.5 MC.
P TOP AND
4T-l BOTTOM
2.0 MC. T2 T-6
45,3MC. 4.5 MC.
BOTTOM TOP AND
§§ . BOTTOM
43.2 MC 4.5 MC.
BOTTOM / TOP OR
C-1 I.LF._TRAP T-4 oo
ADJUSTMENT TUNED 45.75MC.
IN FIELD TO REDUCE BOTTOM

SECONDARY ON TOP
FOR PT. NO. 708018

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

R.F. OSCILLATOR ALIGNMENT

V. Connect marker and sweep generator as shown in Figure 4, low side to chassis.
2. Connect scope to Pin #7 V-11A (12AU7).
3. Connect 3 volt bias battery as described under R.F. Alignment,
4. Before undertaking oscillator alignment be sure |.F. circuits are correctly aligned for band pass characteristic and trap
settings .
5. During oscillator alignment, it is necessary to set the fine tuning control so that the tooth on the fine turning cam points
downward .
MARKER
SIGNAL | - SWEEP MISCELLANEOUS TRIMMER TYPE OF ADJUSTMENT
GENERATOR FREQUENCY INSTRUCTIO NS 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.
Channel During this step and thru-out all suc- T:en, Ll‘s; oznon'-‘rlnetolllic screwdrij/belr 'ohcdi:slt
) ceeding steps if is necessary to: channel #12 oscillator slug (accessible thru hole
Center Adjust on front of r-f tuner unit and shift response curve
*209.75 MC.| Frequency 1. Keep output of sweep generator ata Slug so r'hc:-:r sc?unfi carrier marker is located at the
#2052 level that does not allow the reading A-12 position indicated below.
.25 MC. 207 MC. g
on a VTVM to exceed minus 1 volt . .
10 MC. . Now reduce gain control setting of scope to re-
5 when connected across video detector .
weep L : store pattern to normal amplitude and observe
load at minimum sweep width. g . . .
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 o characteristic curve. The ompliruJe 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 #13 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 #11 Set Channel Selector to 11 sound ;tlzrrierhfrequlengg‘. Affer.?lening IChc:r;‘ne|h39]lecfo; fo co;-
**199 .25 MC 201 MC. (See . obove) responding t: annel, Just oscillator slug thru hole on front o
: r—f tuner unit. (A-2 to A-13)
* # #
,,‘]gg;g mg C]h;zsnrxlc ) e get 8:;"22:52:;?:; i Y This perrn.ifs response curve to be s?’jiﬂ?d so that sound carrier
marker will appear ot the position indicated below.
*191.75 MC.| Channet #9 Set Channel Selector to #9
**187.25 MC.! 189 MC. (See note above)
*185.75 MC.| Channel #8 Set Channel Selector to #8 %
**181.25 MC.| 183 MC. (See note above) 60 TO
*179.75 MC.| Channel #7 Set Channel Selector to #7 7C%
**175.25 MC.! 177 MC. (See note above) i PILX I|.F.
* 87.75 MC.| Channel #6 Set Channel Selector to #6 45.75 MC.
** 83.25 MC. 85 MC. (See note above) SOUND |.F.
* 81.75 MC.| Channel #5 Set Channel Selector to 5
** 77.25 MC., 79 MC. (See note above) 41.25 MC.
* 71.75 MC.| Channel #4 Set Channel Selector to #4
** 67.25 MC., 69 MC. (See note above) ]
* 65.75 MC.| Channe! #3 Set Channel Selector to #3 TYPICAL OVERALL RESPONSE CURVE
* J
oI (S0 =0 LE 03 @G o) NOTE: Make sure that cam on fine tuning control shaft re-
* 59,75 MC.{ Channet #2 Set Channel Selector to #2 mains 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
does not conform reasonably well within the typical curve shown in Figure 5, then do the following things:
1. Check method of connecting scope, voltmeter and generatcr leads to eliminate possible distortion of
observed response, or:
2. Attempt to obtain a better compromise for R.F. response on all channels by realigning R-F Amp . and
Mixer circuits, or:
3. Try replacing Antenna, R-F and Oscillator coils for the particular channel .

*Sound Carrier Marker
**Picture Carrier Marker
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Sound Alignment, Emerson Chassis 120163B, etc., continued.

1. Set receiver to channel #3.

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

CHASSIS FROM CABINET.

Figure 10 - TUBE LOCATIONS DIAGRAM

S4

ANTENNA
CONNECTION

STEP SIGNAL GENERATOR INPUT MEASURING ADJUST L
INSTRUMENT
CONNECTION FREQUENCY
1 Marker gen. through | Marker-4.5 MC.| Connect V.T.V.M. T-5 Peak for maximum response
.01 mfd. to Pin 7 of through 10K resistor (top) Adjust generator input to
V-4, Low side to to junction of C-29, or produce one voit
chassis . R-33, R-34, Low bottom
side to chassis.
2 " Marker-4.5 MC. " ) "
(Top
and
bottom)
3 Connect sweep gen- Sweep-4.5 MC. Replace V.T.V.M. T-7 Position 4.5
erator in parallel (450 Kc . sweep) | with scope con- (second- | MC. marker
with marker gen. Marker-4.5 MC. | nected through 10K ary at center of
(Marker gen. lightly resistor to junction Top S-curve by
coupled) of R-48 and C-72. #708018) | adjusting 4.5 MC
Low side to chassis. secondary .
4 " " " T-7 Peak primary
(Primary) for maximum
y amplitude and
linearity. Re-
peat step 3.
Alignment of Miracle Picture Lock
This can be done without removing
chassis from cabinet. Short phasing
souno coil, see note in Figure 10. Turn
e 2X hor. hold control clockwise when
it N .Sk’r"& viewed from front. Start with hor.
1ST_AUDOY o
e fre: sl}lg all t'he way ou?, rotate in
AT A S oe until picture just locks into sync.
@sw voLug e S0V 1R Vi ) Adjust hor. size if necessary. If
-1 _\ <\‘ d .
| sCoe @\‘é%} ) AV,;g_ e plctu‘re falls out of sync., repeat
H ST Vi, e, AMPLFIER previous step. Remove short from
~—— °@' SeP 9 phasing coil. Starting with phasing
L.V_RECT L.V. RECT. [y Il 12AU7 x-2 . )
o) ohrLECTION coil slug all the way out rotate in-
[} HORIZ SYNC AMP . . .
ST Sods AW LT veRT 5"‘°~5"’- wards until picture locks into sync.
ST cenreRn Rotate tuner turret off channel and
. T /6 vsg{: back on same channel. If out of sync.
TRAGSFORMER @ o Conmar] H4 m,z_ob rotate phase coil inwards until pic-
FUSE |ixza ‘ veny (S ture locks again. Check all other
W.v.REC HORIZ, oUTPUT\ o . .
PR channels in same manner. Picture
.- . J— should stay in sync., if not rotate
SHORTING OUT HORIZ, PHASE . . . .
COIL SO THAT HORIZ. CIRCUIT CAN phase coil inwards until picture on
BE ALIGNED WITHOUT REMOVING

on each channel stays in sync.
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Gamble-Skogmo **¥* Coronado Models 25TV2-43-9045C Table & 25TV2-43-9060B Console
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MOST-OFTEN-NEEDED 1953 TELEVISION SERVICING INFORMATION

GENERAL @ ELECTRIC

MODELS 2072, 20C105, 20C106, 21€200,
2174, AND 21T5 TELEVISION RECEIVERS.

The service material on models listed above is printed on the
next fourteen pages. Separate circuit diagrams are shown for
the group of 20T2, 20C105, 20C106, 21C200, and for the group
of 21T4, 21T5, since there are minor differences in the circuits
used. Other information is applicable to all models except where

this fact is noted to differ.

REPLACEMENT OF PICTURE TUBE:

1. Remove chassis as outlined above.

2. Place cabinet on its front, being sure not to scratch it.

3. Remove the two mounting bracket screws fastening the
bracket to the cabinet, see Fig. 4.

4. Loosen the two tube mounting draw nuts and remove them
from their catch brackets.

5. Remove ion trap.

6. Slide out complete yoke assembly with attached PM focus
unit. Remove the four nuts and pressure plates which fasten the
picture tube support bracket to the cabinet.

7. Lift picture tube out of the cabinet and remove dust seal,
tube strap and the four brackets by loosening the tube-strap
screw.

8. Place picture-tube strap around rim of new picture tube,
inserting the picture-tube support brackets between tube rim and
strap as shown in Fig. 4.

9. Place the dust seal onto the eight hooks located around the
tube mask inside the cabinet.

10. Place picture tube into cabinet repositioning the tube
brackets to fit over stud screws in corners of cabinet and move
picture tube to center tube in mask as viewed from front of the
cabinet.

11. Unhook the dust seal and place it around the edge of the
picture-tube face so that it contacts both tube and tube mask.

12. Tighten tube strap mounting screw and the four bracket
nuts.

13. Install yoke and PM focus unit assembly and fasten tube
mounting bracket to cabinet.

14. Install ion trap.

15. Connect picture tube sockct to base of tube, high-voltage
lead to picture-tube anode lead, two yoke plugs and two loud-
speaker leads.

16. Install knobs and chassis mounting screws.
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VE FOR
v a 3 (WARD SO THAT DISTANGE
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Fig. 3. Picture Tube Adjustments

REMOVAL OF CHASSIS FROM CABINET:

1. Remove knobs and cabinet back.

2. Disconnect speaker leads, picture anode lead, yoke con-
nection and picture tube socket.

3. Remove chassis mounting screws.

NOISE CANCELLER CIRCUIT

The noise canceller circuit improves the sync stability in the
presence of severe noise. The noise is prevented from entering
the sweep circuit where it would prematurely trigger the sweep
circuits with consequent loss of synchronization.

The negative going sync is fed into the grid of the sync ampli-
fier V11A, 14 6SL7. Figure 6 shows a noise burst superimposed
on the sync pulses. The pulses are amplified and appear as
positive going pulses across the plate resistor R352. At the same
time a composite sync with noise burst is fed over C315 into the
cathode of the noise canceller V12A, 14 6AQ7. This tube is con-
trolled by two bias controls. An automatic bias is provided by
the AGC fed to the grid, and a manual bias is provided by the
Picture Stabilizer control, R341 connected to the cathode. The
noise canceller tube is biased so that it starts to conduct oaly
when noise signals higher than the sync level occur. This tube is
shunted across the sync amplifier tube V11A, so that at the
moment the noise canceller conducts, it virtually short circuits
the sync amplifier output preventing any noise from passing
along to the clipper. The negative noise burst from the noise
canceller tube will not only cancel out the initial noise burst, but
will “bite” even down into the video information, so that no
sync pulse is left. When a noise burst whose time duration ex-
ceeds that of several horizontal lines occurs, several sync pulses
may be wiped out and no sync information at all is passed to the
clipper. During this time interval synchronization will not be
lost because of the inherent inertia or “Ay-whecl” effect of the
sweep generators. The AGC does not suffice to bias off the noise
canceller tube over a wide range of input signals. Therefore the
Picture Stabilizer control, R341, provides a manual bias adjust-
ment to permit a wide range of noise cancellation for changing
levels of input signal.
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VIDEO DET.

General Electric Models 20T2, 20C105, 20C106, 21C200, 21T4, 21T5, continued.

VIDEO L264
AMP

v78

vi
ST A-r

-
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A

R343
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R341
AAA——AARAAA

-+ B4+ BOOST

L270
c31%
4L

=1+

L258

SYNC PULSES. —

wose mrsT) & R339

Because of the negative resistance characteristic it is not easy

to dete'rmine wh_ether a resistor is defective. Its resistance under
operating conditions may be computed by measuring its voltage

The resistor R382 on the screen of the horizontal output tube,
drop and then applying Ohm’'s law to determine the resistance

V14, is a voltage sensitive type. When the resistor is measured

with an ohmmeter its resistance may be a few megohms. How-
value. The voltage drop across the resistor R382 under normal

instantly. The change of resistance is not brought about by heat-
operation conditions is 140 volts.

ing but is due to an applied voltage.

VOLTAGE SENSITIVE “GLOBAR'® RESISTOR
applied across the resistance, its resistance value decreases

ever this reading is meaningless because as soon as a voltage is

PM FOCUS UNIT (LATE PRODUCTION)

VWW—AWVVWV

Fig. 6.

Noise Canceller Circuit
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Fig. 8. R-F Tuner
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General Electric Models 20T2, 20C105, 20C106, 21C200, 21T4, 21T5, continued.
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RECEIVER ALIGNMENT

Make sure to read all notes before aligning your receiver. The
alignment procedure described follows the sweep method,

When using the G-E sweep equipment, the G-E ST-8A
balanced adapter should be used to obtain a balanced 300-ohm
output for R-F tuner alignment. The balanced adapter should be
connected to the R-F tuner unit through approximately 3 feet
of 300-ohms transmission line and a resistor pad, as shown in
Figure 16-A located at the R-F tuner input connections. Connec-
tions to the sweep generator are shown in Figure 13. When using
other test equipment of the unbalanced output type for align-
ment of the R-F tuner unit, a pad as shown in Figure 16-B should
be used instead. For purposes of Receiver I-F system alignment,
a balanced sweep output is not required. However, the sweep
output cable should be properly terminated. In the case of G-E
sweep equipment, an unbalanced cable with its terminating
attenuator is provided and connected to the sweep generator as

shown in Figure 14. In cases where other sweep equipment is used
for I-F alignment the output cable and an associated terminating
resistor (50—-70 ohms) should be used.

Use an accurately calibrated marker generator (G-E ST5A or
equivalent) to supply picture and sound carrier markers. If
other equipment such as a conventional signal generator is used
to supply these markers, its output should be loosely coupled to
the sweep generator output terminals and the marker output
amplitude must be kept as low as possible to prevent distortion
of the sweep waveform.

Consult the accompanying alignment charts for proper connec-
tion of the sweep equipment to the required points in the receiver
for proper alignment.

It is often advisable to perform the alignment with the picture
tube removed. The filament circuit can be completed by using a
type 6SN7 tube with all pins clipped off except pins No. 7 and
No. 8 which must be plugged with No. 1 and No. 12 of the picture
tube socket.

TEST EQUIPMENT

The following test equipment is necessary in order to effect
alignment of the tuned circuits of the receiver:

1. R-F SWEEP GENERATOR
(G-E Type ST-4A or Equivalent)
a. Frequency requirements:
4.5 MC with 500 KC and 2 MC sweep width.
40-50 MC with approximately 10 MC sweep width.
50-90 MC, 170-220 MC with 15 MC sweep width.
b. Constant output in the sweep range.
c. Minimum output 0.1 volt.

2. MARKER GENERATOR
(G-E Type ST-5A or Equivalent)
The marker generator must have good frequency stability,
accurate calibration and must cover the following frequencies:
a. 41.25 MC for video IF
42.50 MC for video IF
44.20 MC for video IF
44,50 MC for video IF
45.00 MC for video IF
45.75 MC for video IF
47.25 MC for video IF

sT-5a OUTPUT TO VERT.
MARKER OF SCOPE
GEN.
f f O
ST-4a
SHEEP sT-2A
: SCOPE
o o
00000 \§ 3
SWEEP OUTPUT ST8A
TO MARKER HOR. SWEEP VOLTAGE
=R 10 SCOPE
UNSHIELDED PAIR
RESPONSE
FROM RECEIVER
Fig. 13. R<F Alig t Equip t C 11

b. 4.5 MC for sound IF and trap alignment.
¢. Picture and sound carrier frequencies for Channel No. 2
through No. 13.

3. BALANCED OUTPUT ADAPTER

(G-E ST 8A or Evvivolent)
See R-F Alignment, note 1.

4. OSCILLOSCOPE

The oscilloscope should have good sensitivity and preferably
a 5-inch screen with a good wide-band frequency response on
the vertical deflection circuits. Although the high frequency
response is not necessary for alignment, it is imperative when
making waveform measurements.

5. VACUUM TUBE VOLTMETER

A vacuum tube voltmeter (VIVM) is necessary to measure
the bias of 3 volts required for video and RF alignment.
é. DETECTOR NETWORK

A crystal detector network as shown in Figure 25 is necessary
when aligning the 4.5 mc trap, L260.
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f f O
ST-44
e sT-24
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FROM RECEIVER
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Fig. 14. 1-F Alignment Equipment Connecti 59
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General Electric Models 20T2, 20C105, 20C106, 21C200, 21T4, 21T5, continued.

R-F TUNER ALIGNMENT

NOTES:

1. The R-F Tuner unit may be aligned without removing it
from the main chassis. Disconnect the 300-ohm transmission line
from the antenna terminals of the R-F tuner and connect the
sweep generator as described in the General paragraph.

2. Connect a bias battery to the junction of C284 and R288
and picture control. Connect the positive lead from the battery
to the main chassis. Adjust the picture control to give a — 3 volt
bias measured from the AGC lead to chassis.

For purpose of R-F Alignment, the B+ voltage to the oscilla-
tor tube V3A must be removed. Referring to the Figures 28 and
35, note that the oscillator B+ wire is connected to the third lug
from the right on the terminal board.

3. The inductance of the coils are adjusted by brass screws
with the exceptlog of L111, L118 and L126 which are adjusted
for proper tracking by inserting a knife blade between the wind-
ings. Adjust C104, C105, C106 and C108 for maximum gain and
proper bandwidth of 4.5 mc across the top of curve on Channel
No. 13, Fig. 19-A. Coil L122, may be dressed to aid in
the tracking of the high channels. C105 controls the bandwidth
and C104, C106 and C108 bring the circuits into resonance.

4. With the channel switch on No. 6, tune L112, L114, L119
and L127 for maximum gain, optimum curve flatness and 4.5
mc bandwidth (Figure 19-B).

5. In Channel No. 5 coils L111, L118 and L126, may
have their inductance adjusted for proper tracking by inserting
a knife blade between the windings. On Channel No. 4, coils
L110, L117 and L125 may be ‘“Knifed"” to obtain good tracking.
On Channel No. 6, coils L112, L119 and L127 tune the circuit to
resonance and coil L114 controls the bandwidth.

6. With the channel switch on No. 3, adjust coils L109, L116
and L124 for maximum gain and optimum curve flatness. (Figure
19-B.)

7. Check tracking on Channel No. 2 and “Knife” coils L108,
L115 and L123, to obtain good tracking.

8. On all channels the picture and sound carrier marker
should not be less than 759% of the peak of the r.f. response

Li124
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Y
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Fig. 15. R-F Tuner (Side View)

SWEEP CABLE IMPEDANCE =2,
4300

c
1500
o0 TSSO Yo ety exo

ND
TEAMINALS
L L ADARTER R. + TERMINATING TERMALS
RESISTANCE

Fig. 16. Sweep Generator Termination

curve. If two minimum values occur the curve will look like
Figure 19-C. When the sound carrier is 259, down the curve we
obtain curve of Figure 19-E; when the picture carrier is 25%,
down we obtain curve of Figure 19-F. For the low channels we
may obtain a limit curve like Figure 19-D.

9. Seal trimmer screw of C105 and the slugs in the coils
L114, L112, L109, L119, L116, L127, and L124 with wax to
prevent detuning. Seal the tuning screws in trimmers C104,
C106 and C108 with glue. Reconnect all leads to the R-F tuner
for normal operation.

OVER-ALL (RF-IF) ALIGNMENT CHECK

As an over-all alignment check after the I-F has been aligned
follow the given procedure:

a. Connect R-F sweep to the antenna terminals.

b. Inject a 45 mc marker into the video I-F.

c. The fine tuning control is set to place the picture carrier at
30% and the audio carrier between 5-8%, as shown in
figure 18.

In case an additional generator to provide the 45 mc marker is
not available, obtain the final I-F curve of Fig. 21E as in step 5
of the video I-F alignment and check the percentage of the dis-
tance between the 45 mc marker and the peak of the curve
(between 40 and 60%). Adjust the curve so that 1009, is repre-
sented by 2" on the scope and the value of the rise is readily
determined. Then adjust the R-F curve to the same height.
Because 2" represents 1009, it is easy to determine the 309,
point for the picture carrier and the 5-8% point of the sound
carrier.

d. If the curve does not agree with the limits the following
adjustments should be made to bring the audio carrier
within limits:

I. On high channels adjust C108; caution do not move
the adjustment screw more than 3 full turns in
either direction.

II. On channel No. 4, 5 and 6 adjust L127.

III. On channel No. 2 and 3 adjust L124,
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General Electric Models 20T2, 20C105, 20C106, 21C200, 21T4, 21T5, continued.

R-F ALIGNMENT CHART
Sweep Generator Sweep Width 10-15 MC

Step LSS Marker Signal Observe . See
and G Adjust
No. Marker enerator Input Response Note
Position Frequency Point Curve at
1 No. 13 211.25 MC, C104, C105, C106 and C108 for maximum gain 1,2,3
215.75 MC and proper bandwidth. See Fig. 19-A.
2 No. 12 205.25 MC,
209.75 MC
3 No. 11 199.25 MC,
203.75 MC
4 No. 10 193.25 MC,
197.75 MC
No adjustment. 3
5 No. 9 187.25 MC, Check tracking and adjust L122 if necessary.
197.75 MC
Test point
6 No. 8 181.25 MC, “A”
185.75 MC Antenna thru 10K-
terminals resistor
7 No. 7 175.25 MC, at head-end and
179.75 MC (see Note 1) head-end
chassis.
8 No. 6 83.25 MC, L112, L114, L119 and L127 for maximum gain, 1,2,4
87.75 MC optimum curve flatness and proper bandwidth.
See Fig. 19-B.
9 No. 5 77.25 MC,
81.75 MC No adjustments. 5
Check tracking, see Note 5.
10 No. 4 67.25 MC,
71.75 MC
11 No. 3 61.25 MC, L109, L116 and L124 for maximum gain and op- 1,2,6
65.75 MC timum curve flatness. See Fig. 19-B.
12 No. 2 55.25 MC, No adjustment.
59.75 MC Check tracking, see Note 7. 7
—A- -B- E
—G- " # =T
CHANNELS ™ 7-13 CHANNELS ™ 2-6
N
—-D- —F-
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General Electric Models 20T2, 20C105, 20C106, 21C200, 21T4, 21T5, continued.

OSCILLATOR ALIGNMENT

GENERAL—Two methods of oscillator frequency adjustment are
given below. The first method uses a transmitting station for the
adjustment while the second method uses a sweep generator to
align the oscillator coils.

A. ""On Station Signal’’ Alignment

R-F and video I-F alignment must be correct before attempting
oscillator alignment. An operating transmitting station is needed
for each one of the coils being adjusted. Tune in the station start-
ing with the higher channels and adjust the tuning screws for all
available stations so that with the fine tuning coatrol in the full
clockwise position, audio is just visible in the picture. Then,
check to see that best picture response on all channels takes
place approximately in the center of the oscillator tuning range.

B. Sweep Alignment ]

1. R-F and video I-F must be properly aligned before align-
ing the oscillator.

2. Connect a bias battery from the junction of C284 and
R288 and the picture control with the positive terminal to chassis
and adjust for — 3 volt bias at pin 1 of V4.

3. Disconnect the 300-ohm transmission line from the antenna
terminals to the R-F terminals and connect the sweep generator
to the R-F tuner terminals as described in the General paragraph
on page 13.

4. Set the fine tuning knob 180° (14 turn) from the counter-
clockwise limit of its rotation, i.e. rotate the fine tuning knob
counterclockwise to the end of its travel, then turn the fine
tuning control knob 180° (14 turn) clockwise. This settiag of the
fine tuning control should be maintained for all oscillator adjust-
ments.

5. Make the indicated adjustments so that the picture carrier

CONY. 0SC.
vl >

1138
CHANNEL |
STEP I3

LI34
[GHARNEL 2 ]
LI34
STEP 15

i34

CHANNEL 8 CHANNEL
[ {sTer 13| [[STEP 20

Fig. 20. Oscillator Adjustments

OSCILLATOR ALIGNMENT CHART
Sweep Generator Sweep Width 10-15 MC

UHIN:
CONTROL

marker for the channel falls at 509, on the high frequency side of
the response curve,

Step Rc::i(;/cr Marker Signal Observe X See
No. Marker Generator Input Response Adjust Note
Position Frequency Point Curve at
13 No. 13 211.25 MC L135 Channel No. 13 oscillator adjustment.
14 No. 12 205.25 MC L134 Channel No. 12 oscillator ad justment.
15 No. 11 199.25 MC L134 Channel No. 11 oscillator adjustment.
16 No. 10 193.25 MC L134 Channel No. 10 oscillator adjustment.
17 No. 9 187.25 MC L134 Channel No. 9 oscillator ad justment.
Junction of
18 No. 8 | 181.25 MC L256, R265, | L334 1 No. il i ;
[} Antenna C268 thru Channel No. 8 oscillator adjustment
terminals 10K ohms 1, 2,3,
19 No. 7 175.25 MC (see Note 2) cl?::is L134 Channel No. 7 oscillator adjustment. 45
20 No. 6 83.25 MC L133 Channel No. 6 oscillator adjustment.
21 No. S 77.25 MC L132 Channel No. 5 oscillator adjustment.
22 No. 4 67.25 MC L131 Channel No. 4 oscillator ad justment.
23 No. 3 61.25 MC L130 Channel No. 3 oscillator ad justment.
sa 24 No. 2 55.25 MC L129 Channel No. 2 oscillator adjustment.
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General Electric Models 20T2, 20C105, 20C106, 21C200, 21T4, 21T5, continued.

VIDEO I-F ALIGNMENT

NOTES: adjust the marker 42.5 mc of the audio or low-frequency side
1. Connect a bias battery from junction C284, R288 and of the response curve; coil L266.will adjust the marker 45.75 mc
R284 (picture control) to chassis. Adjust picture control to give of the video or high-frequency side of the curve. T101 and L254
a —3 volt bias at the grid, pin 1, of tube V4 measured with a should be adjusted simultaneously to obtain maximum gain
VTVM,; disconnect VTVM after this adjustment. and .ﬂatncss of the curve as in Fig. 2}-D. Then L266 is readjusted
2. Set channel switch to channel #11 and turn fine tuning to give curve Fig. 21-E; slight readjustment of the core of some
control to the counterclockwise stop. other coils in the video i-f may be necessary to obtain this curve.
The noise canceller V12 should be biased off during align- 7. It is necessary to detune the i-f coils by shorting as noted
ment by rotating the Picture Stabilizer at the rear of the re- in the alignment chart to prevent the coil preceding the signal
ceiver to the counterclockwise stop. input point from influencing the response curve.

4. The sweep generator should be properly terminated in
its characteristics impedance. Couple the signal to the point of
input through the capacitor specified and adjust signal input to
give a video response curve of 34 volt as shown in Fig. 21-A.

5. The traps L265 and L267 must be tuned before aligning
the video i-f amplifier for minimum amplitude at 47.25 mc; this

8. The marker 41.25 mc should be 79, down with 45.00 mc
marker at 100%. The 45.75 mc marker should vary between
the limits 25% and 35%, and the 42.5 mc marker should vary
between the limits 509, and 909, while the peak of the curve
should not vary more than 40-60%, below the 1009, line, see

adjustment should be made with high scope gain. Fig. 21-E.
6. In most cases it is only necessary to perform an over-all 9. It is important that the cores of all coils, including traps,
alignment of the video i-f to obtain the final curve. L251 will be tuned on the outside of their respective coils.

VIDEO I-F ALIGNMENT CHART

Marker Sweep Signal Input Observe See
Step Generator Generator Points Response Curve Adjust Note
Frequency | Frequency Between at No.
47.25 MC Converter grid test point “A” Cores of L265 and L267 for | 1, 2,
1 thru 100 mmf. capacitor & head- minimum output at 47.25 MC. | 3, 4,
end chassis. 59
42.50 MC V6 grid (pin 1) thru .01 mf. cap. Core of L254, 3rd i-f for curve | 1, 2,
2 44.10 MC and chassis; short L266. of Fig. 21-A. 3, 4,
45.75 MC 7,9
41.25 MC V5 grid (pin 1) thru .01 mf. cap. Junction L256, Core of L266, 2nd i-f for curve | 1, 2,
3 42.50 MC and chassis, short L251 and re- R292 & L268 of Fig. 21-B. 3, 4,
45.00 MC move short on L266. thru 10,000 7,9
45.75 MC 40 to ohms resistor
——|—————— S50 MC e and chassis
41.25 MC V4 grid (pin 1) thru .01 mf. Core of L251, 1st i-f for curve | 1, 2,
4 42.50 MC capacitor & chassis; remove of Fig. 21-C. 3, 4,
45.00 MC short on L251, 7,9
45.75 MC
5 47.25 MC Converter grid test point “A” Core of T201, T101 and L254 | 1, 2,
thru 100 mmf. cap. & head-end f9r curve 21-E. 3, 4,
chassis. 7, 8,
9
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MOST-OF TEN-NEEDED 1953 TELEVISION SERVICING INFORMATION
General Electric Models 20T2, 20C105, 20C106, 21C200, 21T4, 21T5, continued.
AUDIO I-F ALIGNMENT

1. Feed a 4.5 mc signal with a 500 ke sweep and adjust for
proper response curve as indicated in the chart.

2. Transformer T401 is adjusted for maximum amplitude
and symmetry of the response curve about 4.5 mc marker
(Figure 23-A).

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

4. The primary of T402 is adjusted for maximum of the posi-
tive and negative peaks. If necessary, readjust the secondary of
T402 so that the marker falls midway between the peaks.

5. Keep the input signal of the sweep generator low enough
so that limiting does not take place, otherwise the response curve
will broaden out, preventing correct adjustment. Check by in-
creasing the output generator: the response curve should increase
in amplitude.

6. As a final check (step 5), readjust the secondary of T402
for minimum buzz on all available stations.

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

a. Tune the receiver for best detail.

b. Set the picture control to give reduced contrast or by
using a resistor pad in the antenna circuit.

¢. Adjust transformer T401 and primary of T402 for maxi-
mum sound output.

d. Adjust the secondary of T402 for best quality audio
reception and for minimum buzz in the output. Fig. 22. Tube and Trimmer Location

outeut

USED IN 20"
MODELS

wi%h WA

AUDIO I-F ALIGNMENT CHART

Ste Marker Sweep Signal Input Observe See
Nop Generator Generator Points Response Curve Adjust Note
* | Frequency | Frequency Between at No.
1 Pin 1 of V17 | Junction of R404, | Primary and secondary of T401 for maximum | 1,2
thru .01 mfd. | C404, and secondary | amplitude and symmetry of curve. See Fig. 23-A.
cap. and chassis. | of T401 thru 10K
and chassis. :
2
4.5 MC 4.5 MC Pin 1 of Vi8 | Junction of R408, | Secondary of T402 to place zero beat of 4.5 mc
=500 .KC, thru .01 mf. cap. | C411, and R411 thru | marker and sweep at the cross-over of thecurve | 1,3,
Keep signal | and chassis. 10K resistor and and base line. 4,5
below limit- chassis.
ing level of
3 receiver. Primary of T402 for equal amplitude of the posi-
tive and negative peaks with a straight line con-
necting these peaks. See Fig. 23-B.
4 Secondary of T402 to place zero beat of 4.5 mc
marker at cross-over point of curve and the base
line. See Fig. 23-B.
5 . Recheck alignment of Step 4 on operating station as in Note 6.
.
,("’(r—‘ TNFTm
i i
i
; e
T ; Y,
[ . ; P RV, \ :
SR TEELS Fig. 23
s 4 Avdio I-F
Curves




MOST-OFTEN-NEEDED 1953 TELEVISION SERVICING INFORMATION

General Electric Models 20T2, 20C105, 20C106, 21C200, 21T4, 21T5, continued.

TRAP ADJUSTMENTS

ALIGNMENT OF L106 I-F TRAP (R-F TUNER)

The trap, L106, Figure 17, is for the purpose to remove any
frequency in the i-f range which may cause interference and it
should be aligned for minimum interference.

The trap, L106, may be aligned by tuning for minimum IF
channel interference pattern on the screen.

If the interference frequency is known, L106 may also be
aligned for minimum interference as outlined below.

I. Connect 3 volts bias from the A.G.C. line to chassis.
Connect the positive of bias battery to chassis.

2. Use an accurate marker generator to furnish marker of the
same frequency as the interfering frequency.

Connect the scope to view the response curve at output of the
video detector.

Use a sweep generator with its center frequency set approxi-
mately at the interference frequency.

3. Do not tune L106 so it will attenuate Channel No. 2.

4. Use the GE-ST8A balanced adapter and a 3-foot piece
of 300-ohm transmission line to couple the r.f. sweep to the
antenna terminals of the receiver, to properly match the input
impedance of this receiver.

If the shape of the response curve changes when you grasp
the 300-ohm transmission line, a resistor pad, as shown in Figure
16-A, should be inserted at the head-end antenna terminals. In
most cases as you grasp the 300-ohm transmission line the
amplitude of the response curve will decrease, the shape will not
change.

L106 ALIGNMENT CHART

Sweep Channel
Marker Frequencies Observe Response Switch Adjust See
Frequency and Input Curve at Setting Note

Points
Interference 40 to 50 MC Junctior R292, L256 2 Core of L106 for minimum 1, 2,
frequency to antenna and L268 amplitude of curve at marker. 3,4
terminals |
ADJUSTMENT OF VIDEO AMPLIFIER 4.5 MC TRAP
(L260)
Notes: 1. The trap (L260, C271) is adjusted for minimum amplitude

This trap is used to remove 4.5 mc audio i-f from the video
amplifier which shows up in the picture as a cross-hatch pattern.
This trap will very rarely require adjustment. If adjustment is
necessary, proceed as follows.

of the 4.5 mc marker. Use a detector network as shown in Figure
25, connected from junction of L264 and C275 to chassis to
detect the signal.

2. Adjust the Vertical Hold control to remove the vertical
pulses from the response curve.

1260 ALIGNMENT CHART

Marker Sweep Signal Input Signal See
Generator Generator Points Oscilloscope Adjust Note
Frequency Frequency Between No.

4.5 MC 4.5 MC JunctionLi256,R292, | Across 100K resistor | L260 for min. amplitude of 4.5 mc marker. 1, 2,

=1 MC L268 and Chassis | as shown in Figure | Increase scope gain, Figure 24, 3
thru .01 mfd. 25. See Note 1.

Fig. 24. 4.5 MC Trap Curve M9
YELLOW

R365 R305 R276
HOR. HOLD VERT. HOLD BRIGHTNESS

R284,R4I3
8 5452

Fig. 30. Wiring Diagram for Front Apron Controls VOLUME & PICTURE

CONTROL 8 SWITCH

500 MMF IN64

To
RECEIVER 68K

TO VERTICAL
INPUT OF SCOPE

Fig. 25. Detector Network

TO  Fig. 31. Wiring Diagram of Terminal
— Board on Top Deck of Chassis

To R313

TO X451
SELENIUM

RECTIFIER 10 R276
BRIGHTNESS

CONTROL '
TERMINAL BOARD(TOP DEGK OF GHASSIS) WIRING
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The Service diagram was designed as an aid
shooting by observing waveforms at important points o
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MOST-OF TEN-NEEDED 1953 TELEVISION SERVICING INFORMATION

General Electric Models 20T2, 20C105, 20C106, 21C200, 21T4, 21T5, continued.

TROUBLE SHOOTING

In most cases a trouble may be localized by observing the picture to test pattern and the presence or absence of sound.

In general, the tubes in defective circuits should be checked first since this check does not take much time and the probability
of breakdown is higher in tubes than in components. When substituting tubes in the R-F or video I-F circuits, the original tube
should be replaced in the socket if it is found in order. Always make sure that all tubes are making proper contact. In some cases
it may be necessary to clean the tube pins to eliminate intermittances.

The waveform diagram (Figure 27) may be used to locate trouble. Alignment equipment may be used to isolate defective R-F,
video I-F or audio I-F stages by checking for the response curve as given in the alignment procedure.

SYMPTOM

CHECK

(=}

EFECTS OF THE R.F. AND I.F. CIRCUITS

. No Picture, No Sound, Raster Normal

The R-F Tuner circuits of tubes V1, 6AB4 and V2, 6AKS5
That the oscillator V3B, 12AT?7, is operating properly.
Video I.F. amplifier circuits of V4, V5 and V6, 6CB6 tubes.
Crystal detector, Y1, 1N64 inside 3rd I.F. can.

Channel switch, S100, A, B, C and D.

. Snow in Picture

Capacitors C278 and C279 in antenna input circuit.
For defective antenna installation or transmission line.
Antenna orientation.

Lack of Picture Detail (Focus Satis-

For misalignment of Video I-F amplifier.

N W R W WD WN

factory) For misalignment of R-F amplifier.
For mismatch of input impedances at antenna input terminals of receiver.
For overloading of R-F stages.
. Motorboating or Flutter in Picture For open by-pass capacitor C251 in AGC circuit.
and Audio For open filament by-pass capacitors C121 and C122.
For misalignment of video I-F and R-F amplifiers.
Wiggles in Picture Background Trail- For misalignment of R-F and I-F amplifiers.
ing Whites on Picture, Sound Normal For improper tuning.
. Sound Bars in Picture (Black Horiz. For microphonic tubes: V3, 12AT7; V4, 6CB6; V7, 12AT7; V8, picture tube.
Bars) For misalignment of adjacent channel sound traps, L267 or L265.

DEFECTS OF THE VIDEO AMPLIFIER

No Picture, Sound Satisfactory, Ras- 1. For open video chokes L261, L263 and L264.
ter Satisfactory 2. For shorted capacitors C270 or C273 in video amplifier.
3. For open coupling capacitor C268 in grid circuit of V7A.
4. For open resistors R269 and R272 in plate circuits of V7, 12AT7.
5. For short from pin 2 to 11 of picture tube, V8.
. Poor Low Fregn. Response (Trailing 1. For Jow value of R292, plate resistance R269 and R272 in V7, 12AT7 circuit.
Whites after Black) 2. For low capacity of the coupling capacitor C268 or C275.
C. Lack of Picture Detail (Focus Satis 1. For shorted grid chokes L269 or L262 in V7, 12ATY7 circuits; shorted V7A plate choke
factory) (Smearing of Vert. Wedges) L261. A
2. For open grid chokes L269 or L262 in V7, 12AT?7 circuit.
3. For high resistance of grid re.ist. R292 in V7A circuit, or plate resistors R269 or R272
in V7, 12AT7 circuit.
. Bright Picture with Black Lines 1. For shorted grid capacitor C275 in picture tube circuit; Picture control R284 will not

work.

DEFECTS OF THE SYNC SECTION

. No Vertical Sync, Horizontal Sync
Satisfactory

Waveform of sync input, pin 5 to V9, 128N7.

For leakage of C292 and C293 in V9 input circuit.

For shorted resistors R301 and R302 in the integrator plate.
Resistors R336 and R305 and capacitor C304 in V9 circuit.
For leakage of coupling capacitor C309 on pin 1 of V9.

Weak Vert. Sync, Hor. Sync and
Pict. Normal

PR PP

For leakage or low value of cap. C316 in V9 plate circuit.

For leakage or incorrect value of cap. C292 and C293 in the integrator plate of V9
circuit.

For frequency determining components: C304, R336 and R305 in V9 grid circuit.

. Weak or No Vert. & Hor. Sync, Pic-
ture Present and Sound Normal

Waveform at pin 4 of V11A, 6SL7.

For improper B4 voltages on V11, 6SL7.

For correct value of R354 in V11 plate circuit.

For defective coupling cap. C353 or C354 in V11 plate circuit.

. Weak or No Horiz. Sync, Vert. Sync
Satisfactory

P e W w

W

o

Waveform at pin 2 of discriminator tube V12, 6ALS5.
Sweep frequency determining components in the grid circuit (pin 1) of V13B, 12SN7:
L351, R364, C364 and C320.

For leakage in the V12 circuit components: C356, C357, C358 and C360.

For proper value of resistors R356 and R357 in the discriminator circuit and of re-
sistors R358 and R361 in the V13A grid circuit.

For capacitors C363 and C365 and R366 in V13A circuit.




MOST-OFTEN-NEEDED 1953 TELEVISION SERVICING INFORMATION

General Electric Models 20T2, 20C105, 20C106, 21C200, 21T4, 21T5, continued.

TROUBLE SHOOTING CHART (Cont'd)

SYMPTOM

CHECK

DEFECTS OF THE VERTICAL SWEEP

A. Keystoning (Picture Narrows at Right 1. For defective vertical deflector coil, D302.
or left) 2. For resistor R327 and R328 parallel to deflection coil, D302.
B. No Vertical Deflection (Single White 1. For open deflection coil, D302.
Hor. Line) 2. For defective sweep output transformer, T302.
3. For Vertical sweep generator tube V9, 12SN7 or output tube V10, 25L6GT defective
no B+ to tube V10: open resistor R325 or shorted electrolytic capacitor C311.
C. Insufficient Height 1. For open electrolytic capacitor C311 in the plate circuit (pin 3) of vertical output
tube V10, 25L6GT.
2. For high resistance of resistor R329 in the plate circuit (pin 5) of vertical gen. tube V9,
12SN7.
3. For excessive leakage of capacitor C307 in grid circuit of V10, 25L6GT.
4. For defective vertical sweep output transformer, T302.
5. For incorrect voltage values on V10, 25L6GT.
6. For low capacity of electr. cap C431B in cathode of V10; this also results in poor vert.
linearity.
D. Poor Vertica! Linearity, Size Normal 1. For leakage or improper value of electr. capacitor C431B.
2. For B+ to sweep output tube V10, 25L6GT.
3. For capacitor C316 in plate circuit (pin 5) of V9, 12SN7.
E. Poor Vertical Linearity, Insufficient 1. For defective vertical output tube V10, 25L6GT.
Height 2. For inadequate drive voltage from tube V9, 12SN7; check waveform at pin 5 of V9.
3. For low plate voltage of V9 or V10.
4. For open or low capacity of electr. capacitor C311 in plate circuit V10.
F. Excessive Height, Sync Satisfactory 1. For low value of plate resistor R329 in plate circuit of V9, 128N7.
2. For open or low capacity of cap. C307 in grid circuit of V10, 25L6GT.
3. For low picture tube anode voltage.
G. No Vertical Sync, Vert. Hold has no 1. For shorted capacitor C304 in the grid circuit (Pin 4) of V9, 12SN7.
Effect, Insufficient Height 2. For shorted vertical hold control, R305.
H. Poor Vertical Lin., Fold-over at Bot- 1. For short or high leakage of C316 in plate circuit (pin 5) of tube V9, 12S8N7.
tom, Insufficient Height
1. Curtain Raising Effect (Picture rolls 1. For leaky capacitor, C304 in grid circuit {(pin 4) of V9, 128N7.
up from bottom as Vert. Hold is ad- 2. For low value of resistor R336 in the grid circuit (pin 4) of V9.
vanced)
J. Poor Vertical Sync 1. For vertical output tube V10, 25LG-GT high secondary emission.
DEFECTS OF THE HORIZONTAL SWEEP
A. Inadequate Sweep Width 1. For low B+ boost to plate of tube V15, 1X2-A or low B+ to screen of V14, 25BQ6.
2. For shorted turn of Width control, L353.
3. For shorted turns or arc-over in hor. sweep output transformer, T352.
4. For parasitic oscillations in circuit of V14, 25BQ6 (defective tube or open filament
by-pass. C462)
B. Too Great Sweep Width 1. For Open Width control, L353.
2. For low value of picture tube anode voltage.
3. For voltages of horizontal output tube V14, 25BQ6.
C. Poor Horizontal Linearity 1. For short or shorted turns of Hor. Linearity contr., L352.
2. For leaky capacitor C370 in grid circuit of V14, 25BQ6.
3. For by-pass cap. C380 on screen of V14, 25BQ6.
4. For defective hor. sweep output transf., T352.
D. Black Beady Line or Lines (Barkhausen 1. For Tube V14, 25BQ6.
Osc.)
E. Keystoning 1. For shorted turns of horizontal deflection coil, D352.
F. No Horizontal Sync, Bright Vert. Bars 1. For shorted, open or leaky capacitor C365 at pin 1 of V13B, 128N7.
2. For shorted resistor R366, at pin 1 of V13B, 128N7.
G. Gear-tooth Effect, Tearing of Picture 1. For open or low capacity of C375 at grid circuit of V13A, 12SN7.
2. For open or high resistance R362 at grid circuit of V13A.
H. Poor Hor. Lin., Bright Vert. Bars, 1. For open or low capacity of C374 at the Hor. Linearity control L352.
Inadequate Width
Dim Pict., Poor Hor. Lin., Insuff. 1. For open or low capacity of C377 at terminal board in circuit of T352

Width and Height
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hallir.raf’rers _

SERIES 1200D TELEVISION CHASSIS
WITH PREFIX LETTERS
A,D,F,G J,K,L,P,RT WE&X

COMPARISON OF 1200 SERIES CHASSIS

The A1200D may be considered the basic chassis in the series 1200 chassis. The D, F, G, K, L, W and X1200D chassis
are all based on the A1200D chassis with any one or more of the modifications shown on the following pages. See chart
below for modifications used in any particular chassis.

COMPARISON CHART FOR 1200 SERIES

PIX TUBE SIZE HEATER CIRCUIT TUNER TYPE MODIFICATIONS USED
CHASSIS See See See and/or
Modification I Modification IV Modification VII NOTES FOR RUN 1
A1200D 17" glass Series-parallel 1C1345 Pentode Basic 1200 series chassis.
D1200D 20" glass Series-parallel 1C1345 Pentode I except step D & Il
F1200D 17" glass Transformer 1C1376 Cascode o, oI, 1Iv, VI & VI
G1200D 20" glass Transformer 1C1376 Cascode LILIV, VI& VIl
On some chassis, R-181 is 270,000
ohms and R-194 value is 100,000
or 120,000 ohms.
J1200D 21" metal Transformer 1E1380 Cascode 1, IV, VI, VIII, IX, X, XI
K1200D 17" glass Transformer 1C1345 Pentode IV&v
11200D 20" glass Transformer 1C1345 Pentode I except step D, II, IV & V
P1200D 17" glass Series-parallel 1C1345 Pentode VLIX & X
R1200D 21" metal or glass Series-parallel 1C1345 Pentode LVLVIO X &X
T1200D 21" metal Transformer 1C1376 Cascode I, IV, VI, VoI, VII, IX, X
W1200D 17" glass Series-parallel 1C1345 Pentode II & VI
X1200D 20" glass Series-parallel 1C1345 Pentode IL OI& VI

Chassis A1300D used in Model 1075 is similar to T1200D.
For a complete list of models using each chassis see next page, over.
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CHASSIS IDENTIFICATION

HALLICRAFTERS

CHASSIS NO.

MODELS CHASSIS MAY BE USED IN

A1200D, K1200D or W1200D

1010P, 1012P

After determining which

D1200D, L1200D or X1200D

1021P, 1026P

chassis is used in the set
you are servicing, refer

to comparison chart on

previous page to find what

changes if any apply to
schematic diagram shown.

Circuits for A1200D basic

chassis and for T1200D
with almost all modifica-

F1200D 1013C
G1200D 1022C, 1027C

71200D 1062C, 1063C

P1200D 1051P, 1052P

R1200D 1053P, 1054P

T1200D 1055C, 1056C, 1060C, 1061C

tions are shown.

MODIFICATION

COMPARISON OF 1200 SERIES CHASSIS (Cont.)

LIST OF MODIFICATIONS

To change from a 17 inch to a 20 or 21 inch picture tube the following changes are made:

LOCATION OF CHANGE

CHANGE MADE

High side of Horizontal Hold control

82,000 ohms, 3 watt resistor (R-178) added.

Plate (pin 2) circuit of Horizontal
Oscillator

220,000 ohms, ; watt resistor (R-179) added.

Plate supply decoupling of Horizontal
Oscillator (pin 2)

.1 mfd., 600 v. paper capacitor (C-162) added.

Plate supply decoupling of Horizontal
Oscillator (pin 2)

120,000 ohms, 3 watt resistor (R-156) replaced by
180,000 ohms, ; watt resistor (R-194).

Plate (pin 2) circuit of Horizontal
Oscillator

4700 ohms,
8200 ohms,

watt resistor (R-157) replaced by
watt resistor (R~180).

1
2
1
2

Plate (pin 2) circuit of Horizontal
Oscillator

470 mmf. silver mica capacitor (C-145) replaced by
390 mmf{. silver mica capacitor (C-163).

Horizontal Output stage grid coupling

5000 mmf. disc ceramic capacitor (C-146) replaced by
560 mmf. silver mica capacitor (C-164).

Horizontal Output stage grid leak

330,000 ohms, 3 watt resistor (R-158) replaced by
390,000 ohms, ; watt resistor (R-181).

Horizontal Output stage screw bypass

.047 mfd., 400 v. paper capacitor (C-165) added

Horizontal Output stage screen
resistor

10,000 ohms, 2 watts resistor (R-182) added.

Horizontal Output stage output trans-
former

Horizontal output transformer T-106 (55D193) replaced by
T-109 (55D197).

Servo Loop feedback from Horizontal
Output to AGC tube

Two 150,000 ohms, 1 watt resistors (R-151 & R-152) series con-
nected replaced by 33,000 ohms, 1 watt resistor (R-177).

Series capacitor
supply

in doubler power

140 mfd., 150 v. electrolytic capacitor (C-135) replaced by
200 mfd., 150 v. electrolytic capacitor (C-161).

Audio voltage amplifier cathode
resistor

1500 ohms, 3 watt resistor (R-169) replaced by
1200 ohms, ; watt resistor (R-176)

72 0.

Speaker

Speaker with field coil resistance of 85 ohms replaced by
speaker with field coil resistance of 61 ohms
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COMPARISON OF 1200 SERIES CHASSIS (Cont.)

HALLICRAFTERS
MODIFICATION Il
The 75 mmf., 500 V. ceramic capacitor (C-142) connected from plate pin 5 to ground of the Horizontal Oscillator,

V-108, is replaced by a 100 mmf., 500 v. silver mica capacitor (C-170). Some chassis have neither C-142 or
C-170. The 100 mmf. capacitor, C-170, is the preferred capacitor.

MODIFICATION 1l

The horizontal integrating network in the grid circuit (pin 4) of the Horizontal Oscillator is changed as follows:
A. 4.7 megohms, 3 watt resistor (R-149) is replaced by 470,000 ohms, § watt resistor (R-189).

B. .003 mfd., 400 v. paper capacitor (C-139) is replaced by .005 mfd., 400 v. paper capacitor (C-167).

C. .01 mfd., 400 v. paper capacitor (C-141) is replaced by .05 mfd., 400 v. paper capacitor (C-168).

MODIFICATION 1V

To replace series parallel heater arrangement with a heater transformer the following changes are made:

LOCATION OF CHANGE

CHANGE MADE

Between power line and Damper
heater pin 8

190 ohms cold/19 ohms hot, 5 watts negative temperature coefficient
resistor (R-143) deleted.

Heater string shunt

80 ohms, 10 watts, 5% resistor (R-144) deleted.

Heater string shunt

42 ohms, 3 watts, 5% resistor (R-145) deleted.

Heater string choke

Air core r-f choke (L-113) deleted.

First I.F. Amplifier heater bypass

4000 mmf{. dual disc ceramic capacitor (C-104) deleted.

Ratio Detector heater bypass

5000 mmf. disc ceramic capacitor (C-106) deleted.

Video Amplifier heater bypass

5000 mmf. disc ceramic capacitor (C-158) deleted.

4.5 MC Amplifier heater bypass

5000 mmi. disc ceramic capacitor {C-159) deleted.

Heater transformer

Auto transformer T-110 (52C258) added.

Sync. Clipper V=105

12SN7GT tube replaced by 6SNTGT tube.

Horizontal Qutput V-109

25BQ6GT tube replaced by 6BQ6GT tube.

Audio Output V-115

25L6GT tube replaced by 6W6 tube.

&l | ={om{mlo|aw]| >

Audio Output tube socket wiring

Cathode pin 8 connected directly to heater pin 7 to place both heater
and cathode at the same potential.

MODIFICATION V

LOCATION OF CHANGE

CHANGE MADE

A. Integrating network in Vert. Osc. 22,000 ohms, 3 watt resistor (R-133) replaced by
grid circuit 47,000 ohms, 3 watt resistor (R-183).

B. AGC divider network in Sync. Clip. 3300 ohms, 3 watt resistor (R-132) replaced by
plate circuit 2200 ohms, 3 watt resistor (R-184).

C. Horizontal Oscillator cathode 1200 ohms, ; watt resistor {R-153) replaced by
resistor 1500 ohms, 7 watt resistor (R-185).

D. Horizontal Oscillator plate circuit 4700 ohms, 3 watt resistor (R-157) replaced by
(pin 2) 8200 ohms, z watt resistor (R-180).

E. Horizontal Oscillator plate circuit 470 mmf{. silver mica capacitor (C-145) replaced by
(pin 2) 390 mmf. silver mica capacitor (C-163).

MODIFICATION VI

This modification is composed of MODIFICATION V plus the following changes:

LOCATION OF CHANGE

CHANGE MADE

Sync.. Clipper plate circuit (pin 2)

680,000 ohms, 3 watt resistor (R-127) replaced by
1.2 megohms, 3 watt resistor (R-190).

Sync. Clipper grid leak (pin 4)

22,000 ohms, 7 watt resistor (R-130) replaced by
47,000 ohms, 5 watt resistor (R-191).

control

82,000 ohms, 3 watt resistor (R-178) added.

Sync. Clipper plate (pin 5) circuit
supply

10,000 ohms, 1 watt resistor (R-192) added.

A
B
C. High side of Horizontal Hold
D
E

Sync. clipper plate (pin 5) circuit
supply

22,000 ohms, 1 watt resistor (R-193) added.

F. Sync. Clipper plate (pin 5) circuit
supply

10 mfd., 150 v. electrolytic capacitor (C-169) added.

G. AGC Control Switch

Switch §-102 (60B500) replaced by S-103 (60B507).

H. AGC Control Switching

22,000 ohms, 1 watt resistor (R-188) added.
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HALLICRAFTERS COMPARISON OF 1200 SERIES CHASSIS (Cont.)

MODIFICATION VII

To use a 1C1376 Cascode tuner in place of the 1C1345 Pentode tuner the following changes are made:

A. The 1C1345 Pentode tuner is removed and replaced by the 1C1376 Cascode tuner. These two tuners do not
have the same terminal connections. Refer to schematic diagram. The 1C1376 Cascode tuner may be used
only with chassis which have a heater transformer.

B. A wire to supply 260 volts d-c is added between tuner terminal 4 of the Cascode tuner and the junction of
R-120 (33,000 ohms, 1 watt, the video amplifier screen resistor) and the 260 volt ""B" supply.

MODIFICATION VIII

Whenever the picture tube used has a metal cone which eliminates the high voltage filter capacitor built into
tubes with an outer aquadag coating, C-166 (500 mmf. 20,000 volts) is required between pin 7 and ground of the
1B3GT high voltage rectifier.

MODIFICATION IX

A. A deeper chassis with a depth of 3 3/4" instead of 3" is used.

B. The tuner, three i~f amplifiers, video detector, video amplifier, 4.5 MC amplifier and the ratio detector are
mounted on a separate sub-chassis.

C. Test socket SO-101 is deleted.

D. The 6C4 audio amplifier tube, V-144, is moved to a new location slightly forward and to one side of the
vertical output transformer.

MODIFICATION X

The horizontal stabilizer coil L-108 (55B1536) is replaced by coil 51B1642 and its mounting plate 63A902. When
coil 51B1642 is used for L-108, plate 63A902 must also be used and either C-142 (75 mmf{.) or C-170 (100 mmf.)
connected between pin 5 of the horizontal oscillator and ground is deleted. Coil 51B1642 is preferred. However,
the 55B1536 coil will be found in some chassis. Use coil 51B1642 and plate 63A902 for replacement purposes.

MODIFICATION Xi
To use a 1E1380 Cascode tuner in place of the 1C1345 Pentode tuner the following changes are made:

A. The 1C1345 Pentode tuner is removed and replaced by the 1C1380 Cascode tuner. The 1E1380 tuner does
not have terminal lugs on the back. The wire leads from this tuner must be connected to the correct points
in the chassis as shown in the schematic diagram. The 1E1380 tuner also requires a supply voltage of
approximately 250 volts as shown in the schematic diagram. The 1E1380 tuner may be used only with 3 3/4"
deep chassis which have a heater transformer.

B. Resistor R- -101 (100,000 ohms, watt) in the A.G.C. bus is not required.

Chassis Allgnmenf Location for Chassis A, D, W & X1200D Top View Alignment Locations for Chassis J & T1200D
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Hallicrafters 1C1345 Pentode Tuner used in 1200D Chassis with prefix A, D, K, L., P,R, W, X,
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dn

SERVICE DATA

CHASSIS 196\ 0DELS 21MN15, 218116

CRASSIS 19€M mopELs 21M1is, 218116, 21M308, 218309,

21P310, 21M700, 21B701, 21P702

TELEVISION CHASSIS

196, 196M,
197 199

19671 CHASSIS 196T

MODELS 2IM308, 21B309, 21P310, 21M700,
218701, 21P702

CHASSIS 197 MODEL 27M709

The 197 chassis is similar to 196 chassis, except
for the variations to be pointed out.

CHASSIS 199 MODELS 21M906, 218907, 21P908

Chassis 199 is designed to be used in conjunction
with Chassis 182B, an AM-FM radio chassis, in com-
bination models. Because of this arrangement the
audio am plifier and audio output stages used in the
196 are not used in Chassis 199. The output from the

Chassis No. 197 uses a separate sub-chassis
deflection system. This system contains its own low-

voltage power supply, which consists of two 5U4's in
parallel. Also two 86CD6's are used in parallel for the
horizontal output circuit, plus two 6AX4's in parallel
for the damper circuit.

The 6CB6 video amplifier has been replaced with
a 6CLS6 and the vertical output has been changed from a
6S4 to 6BXT7GT.

The audio output has been changed from a single
ended output stage using a 6K6 to a push-pull type using
two 6V6's, which uses a unique phase inversion scheme.

L70| R7I1 F8Qi
R609 RGOB i AQAP.

ratio detector, V103, is terminated by a shielded cable
which serves as the audio link between Chassis 199,
the TV component, and Chassis 182B, the radio and
audio ainplifier component. The VOLUME control is
necessarily deleted and the CONTRAST ‘control is a
single potentiometer with OFF-ON switch.

Material on these sets is continued
below and on the next four pages.
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Figure 10, Top View Parts Layout Figure 9. Picture I-F Response Curve
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HOFFMAN

Scope

Shield

%.OOI uf

10 K ohms

Figure 8. Oscilloscope Isolation

1

IN34
10K 100%

Figure 7. Detector Network

;

1000 ppf

TO
CATHODE
OF PICTURE
TUBE

TO GROUND

10K
o+———AA/— TO OUTPUT

VOLTMETER

Figure 6. Voltmeter Isolation

TABLE III - TV ALIGNMENT PROCEDURE

SIGNAL
GENERATOR | CONNECT
STEP|FREQUENCY, SIGNAL OUTPUT SPECIAL CONNECTIONS
NO. MC TO INDICATOR ADJUST INSTRUCTIONS] AND SETTINGS
SOUND I-F AND RATIO DETECTOR
1 4.5 Pin 7 Meter across T101 Pri.| Tune for maxi- |Signal level should be low
cw of pin 7 of V103 (bottom) | mum reading on |enough to obtain approxi-
V205 and ground. L10l |meter. mately 6.5 to 7 volts on
L210 meter. Use isolation net-
works shown in Figures 5
and 6.
2 4.5 " Meter across T101 Sec.{ Tune for zero Repeat tuning of T101 pri-
cw junction of R111 (top) |meter reading; |mary and secondary until
and R112 and use same Sig- adjustments do not change.
switch side of nal level as in
R110. step 1.
TRAPS AND PICTURE I-F
3 4.5 Pin 7 Meter connected L302 | Tune for mini- |Detector and isolating net-
cw of through detector mum reading on |works shown in Figures 5
V205 network to pic- meter. and 7. Temporarily detune
ture tube cathode L210.
lead.
4 39.75 Mixer grid| Voltmeter across L208 | Tune for mini- |Apply -3V bias to AGC bus.
cw pin 1 of V301 and mum reading on |See text for connection to
ground. meter. mixer grid. Use isolating
resistor between negative
voltmeter lead and pin 1 of
V301. Keep generator out-
put low. Remove 1/4 amp.
fuse or bias V704 with -60V
for remainder of procedure.
5 41.25 " " L205 "
cw

6 47.25 " " L203 "

cw

1 42.70 Mixer grid " L207 | Tune for maxi- {Set CONTRAST control for

cw mum reading on {maximum contrast. Adjust
meter. signal level throughout I-F
alignment so that a 1 volt
DC output is maintained at
pin 1 of V301.
8 44.10 " " L206 "
CW

9 42.25 " " L204 "

cw

10 45.60 " " L202 "

cw

11 41.90 " " L201 " Temporarily tune mixer

cw plate transformer for mini-
mum voltmeter reading at
41,90 mc.
12 45,05 " " Mixer "
Cw Plate
Coil, L4

13 Repeat steps 4 through 12 until adjustments do not change.

14 |Approximately| Mixer grid| High gain Mixer Set 45.75 mc See Figure 8 for isolation
43,8 with 10- scope to pin 1| Plate Coil marker at 50% |network. Use markers to
mc sweep. of V301. and L201 point with Mixer | determine bandpass between
Marker re- 1st. Other Plate trans- picture carrier and 50%
quired. coils if former T25. point on opposite skirt,

necessary. | Eliminate tilt Bandpass should be between

with L201

3.8 mc and 3.6 mc. Adjust
other I-F coils to obtain
proper curve only when
absolutely necessary.

(Continued on the next three pages.)
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Hoffman Chassis 196, 196M, 196T

. TOIL TURRET - " TZ%%', —l gﬂs ehus
SEC. PRI, seg 0SG  CHANNEL |
T 'rtl\t"rrizi'rlg-r'rza e 2_[3__i AsSERELy ! ist SOUND | F. 2nd SOUND 1}
L 3 a3 3 2 ¥ :
5 ci8
MIXER-0SC. Q01 |+105 160
T | ReD N
R Il 22K
15K R103
» —_— (.8
e’ lFce L Locs 7 ‘Kgf
CE lLigrs 1207 T 5-3MMF S0SMC S22
& 100K
"kt
oln _:!:IS H
R20! Lo =i=s o
1K c5
501 |
= 354 drcir 4020 ¢
= A EiNE -001 ,
L8 RI oK TUNING |
L 47K RIO :
czolL c23 %N c3 ngl oK {
008 | 8 [“_oon 1 !
- AGC
WH
i
! tvza] LSS 264
" oCh6 CB6 6CB6 6Ch6
1] Ist PCTURE | F 20d PICTURE 1F 39 PICTURE | F 4t PICTURE 1 F.
i
Y
T 2202 R213
470
Lz01 L206
laLamc .1 MC
%ﬂ' nzo% 5 Ifll
nig 47 o i
c2rr L ,, 1
' H T 4e
3 470 H
| ca6
Ll R214 <
v 82K $
I—‘ ot Y 2X0018 <
c203 R212 cais
.oonsT 120
) R402 R4C3 " ) P oy gy,
Lcaol Rags 7= GAO3 R406 It
22 15K 50K |OMF 33K X 470K (e
Iej MY\ 408
By 238K
COLOR CODE T V502 -
V80l v50i /2 6SNTGT
5046 _WHITE C50 | 6AU6 2nd SYNC SEPARATOR
LV.RECTIFIER 0022 T+ 151 SYNC SEPARATOR
uwv + 265
€0~
- R503 R 504
330k 2K
{
+28
4 _le g +265 +160  +)105
RED RED 8
| RBO! R8O3

508 RSO3
[ 18K
=
V70! J v 703
16415 6SN7GT
HORIZONTAL HORZONTAL. OSCILL £
PHASE L C 70! = 4280
DETECTOR =50
R704
I K
R7o7
NOTES ORIz, D I
#  THESE NUMBERS REFER TO THE IB3GT PIN NUMBERING 2 RS cro8
t ¥ 205 AND VTOI OCCUPY SAME ENVELOPE
$ V02 AND V702 0CCUPY SAME ENVELOPE o
— - —--ASSEMBLY 0039
-------- SHIELD { DASHED LINE AROUND V-NUMBER INDICATES EXTERNAL TuBE SHIELD) 4 2
BUS VOLTAGES ARE FOR UTV LINE, ZERO SIGNAL,O VOLTS AGC. Y
NORMAL CONTROL SETTINGS EXCEPT MAX CONTRAST AND MIN BRIGHTNESS F6SNTGT
® 1§102 USED ONLY IN CONSOLE MODELS. s
% OENOTES S101 B930) ARE GANGED TOGETHER AND ARE SHOWN IN NORMAL : l
A SPERATIgGINW Hi Sel
ARRBWS ONTE ST SUETERS wocaTe cLockwise ROTATION, L0l cro5%  afcros
ALL CAPACITIES SHOWN AS DECIMAL FRACTIONS ARE MICRO FARADS  T-00IS 047 ~ioME
AND WHOLE NUMBERS MICRO MICRO FARADS UNLESS OTHERWISE
NOTED. K=1,000  M=1,000,000

Schematic Diagram for Chassis 196, 196M, 196T
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Hoffman Chassis 196, 196M, 196T

VvI03 \éls()ﬂ_’ 6\“2561’
6ALS 72 Q K
AUDIO_ AMPLIFIER
i AUDIC OUTPUT
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RUO o087 126507
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005 265
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" i B8]
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i
.
s
RE02 N i
180K A i c
60l il 0.
0039 o+
L
T !
1 I
1 it r8% %8
|
- : .
- )4 i1 Reo7 #
11 8 ek
RE0I E) 6 il
4TH T Re05 1] "7
"o . NS = 608 = | i
- t ‘ t
606 ||i 20MF VERT R613
VERT, ™ 1] - } 560
HOLD 2} . |
1| | Leol i
T REI4
V704 i V705 v7osj—-“ %0 ‘
68066T ' ewaer 183 I
» HORIZONTAL OUTPUT i} DAMPER H.v RECTIFIER T3 <730
R7TI9 Q
1] 47MMF
I ]
i 3 7 1k Tl !
J i ! cno 76 |DEFL N
T Al Ty T
Bk F 701 /
i 1 o280
JIVEINE R718
1 iog,
' i lenagi e, 0% B 22 — Vo2 N
! 22 HORIZ_LIN 7ol '
o 704 Sagun T FE 2!'FP4 A chassis 196
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i c| 17 i
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— o
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(Service material continued on the next page, over.) 8'
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HOFFMAN (Continued)

+ 60

1st SYNC. SEPARATOR

AA

> R908
e 18K

1(3-5

WAVEFORMS

H INDICATES SCOPE FREQUENCY EQUAL TO HORIZONTAL SWEEP FREQUENCY.
V INDICATES SCOPE FREQUENCY EQUAL TO VERTICAL SWEEP FREQUENCY.

501
R312  RSI3

505 T.605 | @05 |
==

NUMBERS AT BOTTOM OF WAVEFORMS ARE PEAK TOPEAK VOLTAGE VAUXS OF WAVEFORMS
OBTANED WITH NORMAL SETTINGS OF ALL CONTROLS, AVERAGE SIGNAL INPUT AND RAISED UINE VOLTAGE.

L. C607
[ .Da7

808
20MI
a

13

VI

Lz

FHASE
DETECTOR

V704

68Q6GT
HORIZONTAL OQUTPUT

V705
EW4GT
DAMPER

V706 'L'

183
HV RECTIFIER

L c7is
033

P +280

Lore 2701

L703

HORIZ LiN.

w F30350 fe
W 5 300

W 5-7- 180

v @-9e 187 CAP

I g-i0e 396

W

1]

)

jc7i8
T 500
MMF

V205-1701

KEY

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

C - FLUCTUATES

V - MEASURED WITH A VACUUM TUBE VOLTMETER

VOLTAGE AT PIN 8 WHEN OPERATING UNDER SPECIFIED CONDITIONS

. RATED LINE VOLTAGE
. SIGNAL THAT DEVELOPED -3 V I-F AGC BIAS

W -

VOLUME

4. ALL VOLTAGES ARE DC VALUES MEASURED RELATIVE TO GROUND AND ARE OBTAINED WITH
A 20,000 OHMS/ VOLTMETER UNLESS OTHERWISE NOTED

. NORMAL SETTING OF ALL CONTROLS EXCEPT MIN, BRIGHTNESS, MAX. CONTRAST, AND MIN,
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Maj navox 105 Series

Magnavox 105 Series TV receivers were made in a number of chassis and a
suffix letter is employed to differentiate each type. At the time of publication, L
version was issued and this circuit is printed on pages 84 and 85. This series 105L
was used in some sets having Chassis No. CT362, CT363, CT372, and CT373.
Series 105M used in the same type chassis numbers, differs only in a minor way
from 105L, and these differences are covered in the table on page 84. An earlier
Series 1056C, 105E, and 105F are covered by the circuit on page 86, with a table
of differences. At times these series have been used in Chassis No. CT331, CT332,
CT333, CT334, CT335, CT336, CT337, CT338, CT339, CT340, CT341, CT342,
CT343, CT344, CT345, CT346, CT347, CT348, CT349, CT350, CT351, CT352,
CT353, CT354, CT355, CT356, CT357. Parts of these two group of series that
are alike are combined in parts of circuits shown on page 85. While sets of the
105 Series having other suffix letters may differ in some important respects from
the circuits shown, in the main this material can be used as a guide in servicing
Magnavox Series 105 sets.

Service Hints on the 105 Series TV Chassis
Intercarrier Buzz -- Check alignment of secondary (top slug) of discriminator trans-
former. Adjust for minimum buzz on transmitted signal. Try several station to check
if buzz is due to overmodulation at transmitter.

Loss of Horizontal and Vertical Sync. -- Check adjustment of horizontal drive trimmer.
Check bias on noise inverter (V301A) grid. This voltage should be -9 to -13.5 volts.
White Raster; No Picture or Sound -- Check AGC amplifier (6AU6), check keyer coil
and width coil, try other I.LF. tubes (should have nearly equal mutual conductances).
Insufficient Height -- Check 6W6GT vertical output tube.

Picture Smear -- Check peaking coils in video amplifier circuit.
+290V w_"285\l‘ #2§YS)\(
40MF ISMF L3OMF T
Toow Toeox Jesov .
== = 2ND IST EMTER
Vv iF AF F
85V.
VIDEO iww
b AMP
[ . _I“O“ SYNG
} 350"- = SER
outeut | ViF ’[ % )
U T 2 vk =
i el HOR.
== 3oMF 350v. DAMBER V. NOISE b o
:[25\/- AMP
B IST A-F
B8+ B00ST AMP Scm
% - |
‘( _hOMF AGC —4

VERT :Esov_ Es6 (68G5)
HOR.0SC MV, = 210V| RF AMP.
a8 AFC. {PLATE)
L 210¥| MIXER

= = POWER DISTRIBUTION BLOCK DIAGRAM 210v °_'5L°~ 83
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Magnavox Series 105L and 105M

3 ~—X6.3V AC

6AU6 /2 618 /2 ©T8
LIMITER DISCRIMINATOR IST A-F AMP
VIOl ViO2ZA VIO2B
TI01
___95MC _
m 1 252
s I
L ! cios ci2 ciog
&S w a@@s FIT e o 5 | 5%
{f  aww 1 %?g[:
ARSI - B — T Ssm e
- = 1
it 7 o ’f ¥ voL.
L 1 Vel
T |
FOR SETS WITH RII2
R103 TONE CONTROL. o
8200 IN SETS WITHOUT i
e TONE GONTROL =
AN G106 IS 1000 MMF.
RI02
470 35 15K
sady = *2
SOUR SHIELDED TWISTED PAIR .~
H
6CB6
3R0 VIDEQO I-F
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6CB6 [z
o 2NDVIDEO FF | [
! ey V202 2l as2mg
6CB6 ¢
IST VIDEOFF ¢
T202 .
V20! 2l a2 3mMg

SERIES—

105L

MODELS— CT362 (e tc )( i KEvense sioe)

+210V

4 ———= +210V.

TO TUNER (CIRCUIT NOT SHOWN)

1/2 12AX7 1/2 12AX7
NOISE INVERTER SYNC SEP
VIOIA V3018
R

g i
- R304
4.7
G303 é"m
R303 =
68K = %
R320
680K
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STAB.
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8200  OIMF

L c409
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X

172 6SN7GT
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Ccal6
‘\[ZZMF
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DAMPER
V404

-

ALL UNUSED ELEMENTS OF Vio2
(PINS 6,8,9) ARE GROUNDEO.

SERIES 105 LESS A-F AMP.




To main schematic, page bb.

6AU6
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F V206

6AUG il
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VIOl -3 M VIO2A
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IST AF AMP it

MOST-OFTEN-NEEDED 1953 TELEVISION SERVICING INFORMATION

eveGT
A-F OUTPUT

V207

R227
== 100K
TBRIGHTNESS

HV.{ISKV}

D
FOTUS
SEE TABLE

+210v

Tl:,l Y
¢
7 LIMITER STAGE o $30%8
sasv—e—— Ry
)

pyivs

A
D
82
B

T

THiS REGEPTACLE NOT
USED IN CHASSIS HAVING U502
A-F AMPLIFIER

Power Supply Circuit,

AA—$c222
T220

5U4G
L.V RECT
V50!

T501

Applicable to all 105 Series.

Audio Section
Part of 105C,
E, F, circuit
shown on page

86, over.

THESE CONNECTIONS USED WITH GR325 TUNER ONLY

Correct for all 105 Series

Horizontal Oscillator and AFC Adjustments

1. Horizontal freq. adjustment, top slug T401

a. Short out terminals C and D of the hori-
zontal oscillator and AFC transformer.
Set the Horizontal Lock trimmer 1 turn
from full clockwise position and Horizon-
tal Drive trimmer to 1-1/2 turns from
tight.

b. Turn Horizontal Hold control to full clock-
wise position and adjust the top slug of
T401, until picture locks in.

c. Check Horizontal Drive, Linearity, and
Width controls.

2. Horizontal waveform adjust., bottom slug.

a. Remove short from terminals C and D of
T401.

b. Connect oscilloscope probe in series with
15 mmfd. capacitor to terminal C. Set
scope at horizontal frequency and adjust
bottom slug of T401 so that the rounded
and sharp peaks of the curve are of equal
amplitude.

c. Remove scope. With Horizontal Hold con-
trol in full clockwise position, adjust fre-
quency slug (top of T401) until picture is
just out of sync. as indicated by blanking
bar appearing at left of picture. Back off
frequency slug slightly until picture again
locks in sync. This adjustment is made
with Brightness control in full clockwise

position. 85
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- johmn

WIEChRs - -
imdustries
Chassis Types 9026, 9032, and 9033.

Models 17PCSB2, 17PCW2, 17PTE2, 20PCSB2, 20PCW2, 20PTE2,
20PTSB2, 20PTW2, 20TPRS2, 21PCS2, 21QDCS2, 24QDCS2,
MM-617C, MM-617T, MM-620C, MM-620T, JM-T717C,
JM-717T, JM-720C, JM-720T, JM-721C, and JM-721CD.

SPECIFICATIONS .
Electrical Input, 117 v. A,C. Z;O"OW l“AME. %%f«”w
Intermediate Frequency Jﬁomf =L204f

Video 26.1 MC G —F“ T“B esc

Sound 21.6 MC CEooc ' nE

Intercarrier Sound 5 AME -

Frequency 4.5 MC A\

Y +350V.
Antenna Input 300 ohms. E’%‘j Power Supply
Circuit Diagram

Circuits of the front end using either Standard Coil or Sarkes Tarzian tuners.
Corresponding numbered terminals connect to main schematic diagram shown
on the next page. This separation is made for printing convenience only.
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MODELS LA 18 This circuit diagram
MONTGOMERY WARD  25WG-3066A & B 25WG-3075A88 , gr
25WG-3071A & B 25WG6-3077A%B continued on page 90.
25WG6-3072A & B 25WG6-3079A&B
I__G_‘47_ TTURRET SWITCH SETTING N | 25WG6-3073A & B |
: BQT  seiLcrs cous fon 5" ves T-1 v-2 T-2 v-3 T-3
|5z ~ 08 sCBe, ITr 5GBS 15N 5 38005
\R-F AMP MIXER & OSC. 1ST PIX I-F pix 1-r [ 38D PIx 1-F Oz AF LoIL
I - =
\\ g ubu»« §%| Oﬁ.\; =
] s ‘ N {1 _FYe—o
miin PaE 3 v-<A 1
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WA — 2800 Lgoe T 160 ol
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19 whiTE BLACK 8LUE Rec ?§ N ;g 28 NS
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MONTGOMERY WARD
Models 25WG-3066, 25WG-3071, 25WG-3072,
25WG-3073, 25WG-3075, 25WG-3077, 25WG-3079.

These models have suffix A and B, indicating a
difference in the AGC circuit as shown in diagram.
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The circuit diagram on the next page, over, is exact for Chassis TS-292A and TS-324A.
All other chassis listed in the table below are similar and their main differences are ex-

Motorola

plained. Separate circuits of series filament connections, audio section, and conventional

tuner used in some chassis are shown separately. Alignment information applies to all sets.

Chassis Used in Models Tuner | Tube How different from TS-292A

TS-292A| 21C1, 21C1B, 21F2, 21F2B,|Cascode|21FP4
21F3, 21F3B, 21K4, 21KA4A, Use TS-292A Chassis shown
21K4B, 21K4W, 21K5, 21K58B, in schematic diagram.
21K6, 21K7

TS-292B| 21T4AC, 21T4ACE, and also Cascode|21FP4 | C-74 changed to 10 mfd., also
several models listed above. other minor part changes.

TS-324A( 21T4A, 21T4EA, 21T5A, Cascode|21MP4 | Same as TS-292A except for

(or -B)| 21T5BA differences shown in main schematic

TS-395A1 17F13, 17F13B, 17K14, Conven-|17LP4 | Audio circuit differs, see diagram.
17K14A, 17K14B, 17K14W, |tional Filament transformer has 3 windings
17K15, 17K15B, 17K186,
17T11, 17T12, 17T12B, -W

TS-400A| 17T11E Conven. |17LP4 | Series filament, audio diff., see diag

TS-401 17F 12D, 17K13D, 17T9EF, Conven-17TP4 | Audio circuit differs, see diagram.
17T9F, 17T10D tional

TS-408A| 17F13C, 17F13BC, 17K14C, [Cascode|17LP4 | Main difference in picture tube,
17K14BC, 17K14WC, 17K15C, otherwise same as TS-292A Chassis
17K15BC, 17K16C, 17T11C, shown in schematic diagram.
17T11EC, 17T12C, 17T12WC

TS-410A| 17T13 Conven. [ 17THP4 | See note under TS-400A.

TS-501A] 21T3 Cascode{21MP4 | Same as TS-324A,but no tone control

SAFETY

17 VOLTS INTERLOCK

60 CYCLES
{AC ONLY)
GRAY:

BLACK

BOTTOM ViEW OF CHASS(S OFF-ON SWITCH

{ON VOL CONT)

?

'PAxX4GT
m
— * :——l

9 vIe VIS

25806GT

Above is the circuit of series wired tube filaments
used in Chassis TS-400A and TS-410A.

At left is a drawing showing tube layout
of Chassis TS-292A and TS-324A.

vi4
BSNTGT

VIO
SSNTGT

Vi8

VI3 v8 v2 v6
PICT TUBE

2eM7 6AL6 U8 6ans

VI2
12SN7GT

(Continued on the
next seven pages).
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YOKE ADJUSTMENT
~THUMB SCREW

RASTER CORRECTOR
MAGNETS

CENTERING ARMS

YOKE SADDLE
SCREWS

NN

-
SELECTOR HORIZ VERT HORIZ HORIZ HORIZ BRIGHT- FOCUS VERT VERT
SWITCH HOLD HOLD CENT SIZE O0SC. LIN. SIZE

HORIZONTAL HOLD ADJUSTMENT

The HORIZONTAL HOLD control should have a sync
range of approximately 50°, If the control is too critical,
adjust as follows:

1. Shunt the HORIZONTAL OSCILLATOR coil L-23 to
ground with a ,25 mf 400V capacitor, This may be done
with the chassis in the cabinet by placing the capacitor
across the two-pin receptacle (J-5) locatedas shown in Fig=
ure 2.

2, With the HORIZONTAL CENTERING control, move the
picture to the left so that the right edge of the raster can be
seen, as viewed from the front of the set, Adjust the HOR~
IZONTAL HOLD control for about 1/16" of sync pulse, (The
sync pulse appears as adarker gray bar at the right edge of
the blanking pulse, The blanking pulse is the gray bar at
at the right edge of the raster.)

3, Remove the ,25 mf capacitor from across the HORI~
ZONTAL OSCILLATOR coil,

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

FOCUS

The zero focus type of electrostatically focused tube
used in these chassis requires a fixed potential applied to
the focusing anode which is supplied through the focus con-
trol potentiometer. This control, in effect, provides a
means of compensating for differences in gun structure be-
tween tubes, but is far less critical in adjustment than was
the focus control in the electromagnetically focused tubes,

MOTOROLA 1953 Models. General Information and Production Changes.

PRODUCTION CHANGES

With the current line of TV chassis (TS-292, TS-324,
TS-395 & TS-400), a new system of chassis coding has been
started. The first production chassis number carries the
suffix "A-00" (i.e., TS-292A-00, TS-395A-00), With the
first minor revision, the suffix becomes "A-01', and with
each subsequent minor change "A-02", "A-«03", etc. The
first major revision changes the suffix to "B-00" and, as
before, each following minor change is labeled "B-01'",
“"B-02", etc.

Chassis
Coding Change

TS-292A-01 {R-65, the sand coated 8700 ohm resistor on
TS-324A-01 | the vertical linearity control, was replaced by
TS5-395A-01 | two 2-watt carbon resistors in series - R-65
TS-400A-01|(4700) and R-93 (3900),

TS5-292A-02 | The centering device, E-2, is mounted on the
TS-324A-02 {yoke cover instead of being a separate unit,

TS-292A-~03 |R-94 (0.47 ohms) was put in series with the
TS-324A-03 |heaters of V-10, the 18t Audio Amp & Phase
Detector, to reduceheater -to-cathodeleakage.

T5-292A-04 | Increased high voltage by revising high voltage
TS-324A-04 | transformer, T-11 (has issue"C'" coding after
part number), The following horizontal cir-
cuit changes were also made to increase high
voltage: C-84 changed from 220 mmf to 100;
R-81 changed from 120K to 100K, and R-84
(470) omitted.

TS-292B-00| Filament transformer changed to auto trans-
TS-324B-00)|former type. This boosts the AC input, re-
sulting in a raise in thehigh voltage applied to
the 2nd anode. Transformer has new part
number.

TS-292B-01{ Revised 3rd IF transformer. Differs from the
TS-324B-01 |original only in that I.-13 is mounted on the
TS5-408A-01|transformer and becomes a part of the T-6
TS-501B-00 assembly. Transformer has new part num-
ber.

TS-292B-02| C-74 changed from 20 mf to 10 mf to elimi-
TS-408A-021 nate vertical flutter due to line voltage vari-
TS-501B-01{ ations,

TS-292B-03)C-75 (5000 mmf) omitted and a 100K 1-watt
TS-408A-03 jresistor added between the focus control arm
TS-410A-02 | and the blue lead to the picture tube focusing
TS-501B-02|anode. This adds protecticn to the focus con-
trol potentiometer,

TS-408A-00| Original production incorporated the changes
of the TS-252A-03.

TS-410A-01] G-61 changed from , 005 to .0l mf and C-102
(. 02 mf) added to improve tone.

TS-501A-00 { Original production incorporated changes of
TS-324A-04,
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MOTOROLA 1953 Models.

ALIGNMENT

Since the power cord circuit is broken by the interlock
when the cabinet back is removed, it will be necessary to
obtain an extra power cord with the female interlockrecep-
tacle in order to make a power connection to the receiver,
Order Motorola Part No. 30B470756,

It is important that an isolation transformer be usedbe-
tween the receiver and the line when any test equipment is
attached to the chassis. .Due to the full wave rectifier,
there is always a potential difference between the chassis
and earth, and it is very important that an isolation trans-
former be used when servicing the receiver. This precau-
tion is especially important if grounded test equipment is
used, NEVER GROUND THE RECEIVER CHASSIS DURING
TESTING OPERATIONS OR INSTALLATION UNLESS AN
ISOLATION TRANSFORMER IS USED,

ORDER OF ALIGNMENT

A complete receiver alignment can be most conveniently
performed in the following order:

1. IF & Mixer Transformers

2. Oscillator & RF Sections

3. 4.5 Mc Trap

4, Audio Take-Off, Interstage Coil, & Ratio Detector
IF AMPLIFIER ALIGNMENT

Equipment Required:

IF SweepGenerator meeting the following requirements:
1. 18 to 30 mc, approximately 12 mc sweep width,

2. Output constant and adjustable to at least 0,1 volt max-
imum,

3. Accurately calibrated, adjustable markers

ON-OFF
VOLUME

FINE TUNING

CHANNEL SELECTOR

Alignment Information.

Cathode RayOscilloscope - Preferably one with a calibrated
attenuator,

AM Signal Generator - Adjustable Output

NOTE: If there is no built-in marker in the sweep genera-
tor, loosely couple the output of anaccurately calikrated AM
signal generator to the IF strip. At all times, keep the
marker output low enough to prevent the marker from dis-
torting the response curve.

If a wide band scope is used, the marker will be more
distinct if a capacitor of 100 to 1000 mmf is placed across
the scope input. Use the smallest size possible, since too
large a value will affect the shape of the curve,

Procedure:

1. Remove the horizontal output tube, V-15, to eliminate
RF interference in the oscilloscope.

2. By means of an external battery, apply a negative 3 volt
bias, through a decoupling resistor of 47K ohms, to the AGC
line, which is connected to pin 1 of the test receptacle (J-4).
See Figure 4 for receptacle location,

3. Throﬁgh a 47Kohm decoupling resistor, connect the os-
cilloscope across the video detector load resistor R-27
(4700) which may be reached from pin 3 of test receptacle
(J-4). If a stronger output is required, connect the scope
between picture tube cathode (yellow lead) and chassis. The
curve seen at this position will be thereverse of the polarity
shown in Figures 5 & 6.

4, Turn Area Selector Switch (5-2) to LOCAL position.

5. Using leads as short as possible, connect the sweep
generator, through a 1000 mmf capacitor, to jack J-3, feed-
ing into the grid of lst IF tube V-3. See Figure 4. (Do not
use the loose or ''spraying'' method of coupling.) Set the
generator center frequency to 24,6 mc, with a sweep de-
viation of 10 mc.

ON-OFF
VOLUME

TONE
TOP VIEW OF CHASSIS [ RECE;!I'AC €
i L
73 PRI
©r 5
@ L1l TRAP T4 —
ﬂ @ (279 MC)
L 15 2 TRAP ——
nenfl] @) @
e —
: L20
L2i - »@ @
LI7-%® @rrs
;L Ja FIGURE 4., ALIGNMENT
viz Vi3
9 ' Q ADJUSTMENT LOCATIONS
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MOTOROLA 1953 Models. Alignment Information, continued.

BANDWIDTH

The IF bandwidth may be checked with an AM signal
generator, if desired. Connect the generator, through a
1000 mmf capacitor, to jack J-2 in the grid circuit of the
mixer tube, V-2B, and an electronic voltmeter across the
7. Tune the lst IF transformer, T-4, to place a 26, 6 mc video detector load resistor R-27 (4700). Short out R-11
marker on the high side of the response curve 50% down (4700), set the generator frequency to 24. 6 mc, and adjust
At the same time, adjust T-6 to its output for a 1 volt reading on the meter. Double the
output of the generator. Tune to both sides of 24. 6 mc and
note the frequencies at which the meter again reads 1 volt.
These frequencies indicate the 6 db bandwidth points and
should be 22.9 mc and 26.4 mc. By watching the meter
while tuning slowly through the band, any serious peaks or
holes in the response curve can be detected.

6, Detune the oscillator by placing a shunt wire across the
oscillator inductance (from position 2 to position 13 on the
bandswitch).

from maximum response,.
provide a flat top or symmetrical response curve. Tuning
the two transformers together will makefor proper marker
placement and "jacking" action of T-6, See Figure 5,

CAUTION: A. Keep the signal inputlow, to prevent flatten-
ing the top of the curve, due to limiting in
the video or scope amplifiers.

REGENERATION

B. The dressing of plate and grid components

in the IF circuit affects tuning. Do not move
indiscriminately.

After the mixer and IF stages havebeen aligned, a check
for regeneration in the IF strip should be made as follows:

1. Remove the battery bias and observe the response curve
on the scope as taken between the picture tube cathode (yel-
low lead) and chassis. The bandwidth may change with the
bias removed, but should not change more than 0,2 mc, If
the bandwidth does change more than 0.2 mc, check the
cathode resistors or change tubes.

C. The resonance point of the IF coils and the
trap will be found at two settings of the core.
The correct setting is the one with the core
at the outer end of the winding.

8. Tune the 2nd IF transformer, T-5, to place a 22.8 mc
marker on the low side of the response curve 50% down
from maximum response. At the same time, adjust T-6 to
provide a flat top or symmetrical response curve as in step
6. See Figure 5.

2. Set the contrast control at maximum gain (fully clock-
wise).

3. Decreasethe generator input until the output signal shows

9. Tune trap L-12 for maximum attenuation on the curve a marked decrease.

at 21.9 mc, as in Figure 5. Make sure the core is toward

the outside of the trap winding (toward the top). 4. Any regeneration present will be indicated by sharp

peaks on the overall response curve.

10, Tune trap L-11 for maximum attenuation on the curve
at 27.9 mc, as in Figure 5. Make sure the core is toward
the outside of the trap winding (toward the top).

NOTE: The oscillator should be detuned, as described above,
during this procedure

11. Move the generator and capacitor to jack J-2, See Fig- MIXER SENSITIVITY MEASUREMENTS

ure 7. Short out R-11 (4700) located between the jack and

the mixer grid l. Connect an AM signal generator, set at 24. 6 mc, mod-

ulated 30% with 400 cycles, to jack J-2 through a capaci-

12, Turn the primary and secondary of the mixer IF trans- tor of 1000 mmf. Short out R-11 (4700),

former, T-3 so that the bandpass appears as in Figureb,
2. Remove the battery bias from the AGC line.

NOTE: This is a double-tuned circuit, Make sure the
slugs are tuned away from the center of the coil.

i
NOTE: It is important that the 21,9 mc and 27.9 car- cos L2D L2c L28 c97 L2A LiA

riers are attenuated as much as shown in Figure 6, To L2E
calculate, connect an AM generator to the mixer grid

and a VTVM across the detector load resistor. Take L LIF
voltage readings at 21.9 mc, 24. 6 mc, and 27.9 mc and :
divide per following formula: With proper attenuation - ANT L78
SECT.
voltage reading at 24. 6 . | tween 50 and 80 LIC L7A
voltage reading at 21.9
and L7C
voltage read'ing at 24. 6 = at least 100 L7D 3 'J
voltage reading at 27,9 Ik
L7E
34-3808 2 008 RF
- — 40 D8 MIN 3
219 219 SECT
i ol ci
0SC 1
SECT = V=T D = B
22.8 26.6 ‘ ) o IS
o TFmEIG ] fatlC y e 4
50% NI ) C15
LQE::::: o
T Y
10% VALLEY Lo
PERMISSIBLE 2
3 L9C L98 €99 L9A L8 RIl

FIGURE 5. FIGURE 6.
IF RESPONSE CURVE MIXER RESPONSE CURVE FIGURE 7. ANTENNA, RF & OSC LOCATIONS
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MOTOROLA 1953 Models.

3. Remove shunt wire from oscillator.

4. Connect the oscilloscope to the cathode of the picture
tube. Turn contrast control to maximum.

5. Turn the station selector switch to the low channel po-
sition which gives the lowest noise reading on the meter.

6. The signal required toproduce 20 volts peak-to-peak on
the scope should be less than 100 microvolts,

NOTE: To calibrate scope, connect it across the 6.3 volt
filament supply. The peak-to-peak amplitude on the screen
will then be approximately 18V (6.3 x 2. 8).

IF SENSITIVITY MEASUREMENT

1. Move generator to jack J-3 feeding into the grid of the
1st IF tube (V-3, 6CB6).

2. Connect the electronic voltmeter, through a 100K de-
coupling resistor, across the video detector load resistor
R-27(4700).

3. The signal required to produce 1 volt on the voltmeter
should be less than 750 microvolts.

ANTENNA, RF & OSCILLATOR ALIGNMENT
FREQUENCY CHART

Chan Frequency Picture Sound Oscillator
2 54-60 55,25 59.75 81. 65
3 60-66 61,25 65,75 87, 65
4 66-72 67,25 71. 75 93, 65
5 76-82 77.25 81.75 103, 65
6 82-88 83,25 87,75 109, 65
7 174-180 175. 25 179.75 201,65
8 180-186 181, 25 185, 75 207,65
9 186-192 187,25 191.75 213,65

10 192-198 193.25 197.75 219. 65

11 198-204 199.25 203.75 225, 65

12 204-210 205,25 209,75 231.65

13 210-216 211,25 215,75 237.65

Equipment Required:

Sweep generator having:
1. Frequency range 40-220 mc
2, 10 mc sweep width
3, Output constant and adjustable
4. Adjustable markers {markers should be calibrated
occasionally by checking against an accurate signal
generator),

v S

CHANNELS 2 THRU 6
IDEAL WAVEFORM

Alignment Information, continued.

AM Signal Generator having:
l. Frequency range 40-220 mc
2. Accurate frequency and attenuator calibration
3. 400 cycle, AM modulation

Oscilloscope: Preferably one with a calibrated input atten-
uator,

ANTENNA & RF ALIGNMENT PROCEDURE

1. Remove the horizontal output tube V-15, to eliminate RF
interference in the oscilloscope, Connect a 5000 ohm 10
watt resistor between the red B+ bus and chassis to nor-
malize the bus voltages.

2. Detune the oscillator by placing a shunt wire across the
vscillator inductance (from position 2 to position 13 on the
bandswitch),

3, Remove th. antenna lead-in from the chassis, and con-
nect the sweep generator to the antenna receptacle. Keep
the leads from the generator to the socket short. Use in-
ternal markers or an accurately calibrated external signal
generator for markers,

4, Connect the'oscilloscope, through a decoupling resistor
of 47Kohms to jack J-2 in the grid circuit of the mixer tube
V-2B. See Figure 7,

5. Ground the AGC lead to the mixer and RF stages by
moving the area selector switch to the suburban or fringe
position.

6, Refer to Figure 7 for the location of the trimmers and
coils, The chart listed above gives the picture and sound
carrier frequencies.

7. The antenna coils are tuned to the video carrier side
and the RF coils are tuned to the sound carrier side. Fig-
ure 8 shows the shape of the curve which should appear on
the oscilloscope.

8, Set the screw in channel 13 RF coil, L-6, midway in
the coil,

9. Turn the station selector switch to charnel 8, Set the
center frequency of the sweep generator to the center fre-
quency of channel 8 (183 mc).

10. Adjust ceramic trimmer,C-11, so that the video and
sound markers appear on the response curve within the
limits shown in Figure 8.

NOTE: The two impedance matching transformers, T-1 and
T-2 must be a minimum of 1/4" apart or a "suck-out” will

be noted on channel 12 or 13,

CHANNELS 2 THRU 6
(PERMISSIBLE VARIATIONS)

NOMINAL VARIATIONS FROM MARKER
POSITIONS MAY BE EXPECTED.
THESE SHOULD NOT EXCEED 5%

EXCEPT AS SHOWN.

-
0-30%

CHANNEL 2 AFTER
TRAP SETTING

CHANNELS 7 THRU 13
(PERMISSIBLE VARIATIONS)

FIGURE 8. RF RESPONSE CURVE
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MOTOROLA 1953 Models.

11. Move the station selector switch to channel 13, and set
the generator tothe center frequency of the channel (213 mc).
Adjust the screw in coil L-6 for the proper response on
channel 13 (see Figure 8).

12. Recheckchannel 8 for proper response. Readjust trim-
mer C-11, if necessary.

13, Check channels 13 through 7 and compare the curves
in Figure 8, It is important that the antenna primary coil
(L-1F) is not changed., The wave shapes maybe narrowed
by reducing the inductance in the coil but the signal-to-noise
ratio will be seriously affected.

NOTE: If the response is checked with the cover on the tun-
er, the picture marker will move up the left side of the
curve a short distance, but the markers should be within
tolerance.

14, Move the station selector switch to channel 6 and set
the generator to the center frequency of the channel (85 mc).

15. Compress or spread the channel 6 antenna coil, L-2E,
and RF coil, L-7E, to obtain the proper response., See
Figure 7 for coil locations and Figure 8 for response curve.
The antenna coil affects the video carrier and the RF coil
affects the sound carrier,

NOTE: The tilt on the low channels, particularly channels
5 and 6, can be controlled by adjusting the antenna match-
ing coil, L-1C.

16, Align channels 5 through 2, in that order, in the same
manner as channel 6, As the coils are in series, the proper
phasing of channel 6 will simplify the alignment of the lower
channels, On one of the lower channels, check that the
same waveform is obtained with the sweeper head retversed,
Waveform deviations indicate a faulty coil.

CAUTION: Make certain the bandswitch is on the cor-
rect channel before checking bandpass,

17, Withchannel s_elect_or on channel 2, adjust the twotraps
formed by C-97 & C-99 across L-2A and L-7A, respec-
tively. Proceed as follows:

a. Move the oscilloscope to thé picture tube cathode
(yellow lead), and connect an AM generator, set at 104, 7
mc and modulated 30%, to the antenna input.

b. With the contrast control ai maximum gain (fully
clockwise), adjust the fine tuning control for maximum amp-
litude on scope.

c, Adjust coils L-2A and L-7A (by spreading or com~
pressing) for minimum amplitude on scope. These coils
can be reached with the tuner cover on through two holes in
the cover. -

d. To check rejection of 104,7 mc, set the generator
output high enough so that a 20 volt peak-to-peak wave ap-
pears on the scope. Note the generator output reading.

e, Tune the generator to 57 mc, tune fine tuning trim-
mer for maximum amplitude on scope, and adjust the gen-
erator output to give a 20 volt peak-to-peak wave on the
scope. Again note the generator output reading,

f. Using figures noted in steps (d) and (e), divide using
formula shown in step (g).

g. For proper rejection,
generator output at 104.7 mc . . jeast 6000
generator output at 57 mc

h, If voltage ratio in (g) is less than 6000, repeat steps
(a) through (g).

Alignment Information, continued.

OSCILLATOR ADJUSTMENT

1. Remove shunt wire from oscillator inductance.

2, Connect the oscilloscope, through a 47K ohm resistor,
across the video detector load resistor R-27(4700), Re-
store AGC to the mixer and RF tubes by placing the Area
Selector Switch into LOCAL position,

3. Refer to Figure 7 for the locations of the trimmers and
coils, The sound carrier frequencies may be obtained from
the preceding chart,

4, Set fine tuning trimmer for mid-capacity,
5. Turn station selector switch to channel 10,

6. Set the sweep generator to channel 10, with a center
frequency of 195 mc. Keep the output low enough to show
no evidence of limiting in the overall response curve.
NOTE: The curve should be substantially that of the mixer
as in Figure 6. Any consistent tilting of the response curve
indicates that the mixer and IF stages are not properly
aligned,

7. Introduce a marker corresponding to the sound carrier
of channel 10 (197.75 mc), Keep marker signal as low as
possible.

8, Adjust the oscillator trimmer C-15 to place the sound
marker slightly higher in frequency than the 21.9 mc trap
dip. This allowance must be made for the shift caused by
the bottom shield being off. When the shield is replaced,
the sound marker will move down into the trap dip. The
picture marker will then be approximately one-half down
from the base line on the opposite side of the curve.

9. Check channels 7 through 13, noting whether the sound
marker falls just above the trap dip, with the fine tuning
trimmer at approximately mid-capacity.

10. If more than a 30 degree change in the fine tuning trim-
mer was needed in step 9, adjust the channel 13 oscillator
coil L-8 by spreading or compressing the turns., If L-8 is
adjusted, it may be necessary to readjust trimmer C-15 on
channel 10, Coil L-8 has more effect on channels 10 to 13
than on channels 7 to 9,

11, Turn the station selector switch to channel 6, and set
the sweep generator center frequency to 85 me.

12, Set the fine tuning trimmer to 15° off mid-capacity
(toward less capacity) as in Figure 9.

NOTE: It is important that the rotor be set as nearly as
possible to the drawing, Otherwise, the fine tuning trim-
mer may not have sufficient range to suitably tune a weak
signal,

; ROTOR

STATOR

MID CAPACITY
FIGURE 9. FINE TUNING TRIMMER SETTING 9 ,




MOST-OFTEN-NEEDED 1953 TELEVISION SERVICING INFORMATION

MOTOROLA 1953 Models.

13, Introducea marker corresponding to the sound carrier
of channel 6 (87,75 mc).

14, Compress or spread the channel 6 oscillator coil L-9E
until the sound marker is placed just above the dip in the
21,9 mc trap.

15, Align channels 5 through 2, in that order, in the same
manner as channel 6, so that the sound marker falls just
above the trap dip, with the fine tuning trimmer within 15
degrees of initial setting in step 12,

NOTE: Since the oscillator coils are in series, it is neces-
sary to adjust the high channel coils first, before proceed-
ing to a lower channel,

OVERALL SENSITIVITY MEASUREMENTS

An overall measurement of sensitivity is made as fol-
lows:

l. Connect an AM signal generator to the antenna recep-
tacle on the receiver chassis, matching the generator to the
receiver with a resistor network., In the case of a genera-
tor with a 50 ohm output impedance, insert a 100 ohm re-
sistor inseries with the output terminal, and a 150 ohm re-
sistor in series with the ground terminal,

2. From the cathode of the picture tube (yellow lead) to
chassis, connect acalibrated oscilloscope, NOTE: To cal-
ibrate scope, connect it across the 6,3 volt filament sup-
ply. The peak-to-peak amplitude on the screen will then be
approximately 18V (6,3 x 2. 8).

3, Set the contrast control for maximum sensitiyity (fully
clockwise),

4, Set the signal generator for 30% modulation at 400
cycles, tune it to the mid-carrier frequency of the channel
being checked, and rotate the fine tuning trimmer for max-
imum output.

5. The generator signal necessary to produce 20 volts
peak-to-peak on the scope should be less than:

a) 20 microvolts for channels 2 through 6
b) 30 microvolts for channels 7 through 13

4,5 MC TRAP ALIGNMENT

Equipment Required:

AM Signal Generator: Accurately calibrated at 4.5 mc
Adjustable output
DC Meter: Low range electronic voltmeter

Procedure:

1. Connect the signal generator to pin 3 of test receptacle,
J-4.

2, Set CONTRAST control for maximum gain (fully clock-
wise).

3. Connect the voltmeter and a germanium crystal detec-
tor, as shown in Figure 10, between the cathode of the pic-
ture tube (yellow lead) and chassis.

4, With the signal generator accurately set at 4.5 mc and

maximum output, adjust trap L.-17 for minimum reading on
the lowest voltage scale of the meter,

Alignment Information, continued.

AUDIO TAKE-OFF, INTERSTAGE COIL,
& RATIO DETECTOR

Refer to Figure 4 for location of adjustments.

1. If possible, it is desirable to align the audio section
from an actual station signal, since the 4.5 mc alignment
frequency will be exact, To permit operation below the
limiting level of the audio driver tube, for sharp alignment,
the fine tuning trimmer should be turned off the station
slightly so that there isbetween 6 and 8V as measured from
one side of C-54 and chassis,

2, If a signal generator is used, tune it accurately to 4,5
mc, and adjust the output to approximately 5, 000 micro-
volts. Connect the high side of the signal generator to pin 3
of the test receptacle and the low side to chassis. The fol-
lowing steps apply whether the station signal or signal gen-
erator is used,

3, From either side of electrolytic capacitor C-54 (10 mi)
through a 10K ohm decoupling resistor, connect an elec-
tronic voltmeter to chassis,

4, Tune audio take-off coil L.-20 for maximum reading on
meter,

5. Tune interstage coil L.-21 for maximum reading on
meter,

NOTE: As adjustments are brought to resonance, it is ad-
visable to reduce the signal generator output to prevent
overloading,

6, Tune ratio detector (T-7) primary (top core) for maxi-
mum reading on meter.

DC PROBE 220k |OOMMF

VTVM

® N 220K

IN34

- ®

FIGURE 10, ELECTRONIC VOLTMETER CONNECTIONS

NOTE: Both the primary and secondary of the ratio detec-
tor transformer have two tuning points, Only one, with the
cores at the outer end of the windings, is the proper point,

7. Move the meter and decoupling resistor to the junction
of R-45 (33K) and C-55 (1000 mmf).

8, Adjust T-7 secondary {bottom core) for zero response
on the lowest scale of the meter. Be sure the slug is tuned
to the outside of the winding (toward the top). This corres-
ponds to the cross-over point of the FM detector curve. If
desired, the symmetry of the curve may be checked by tun-
ing the, signal generator 25 kc above and below 4.5 mc and
noting the plus and minus voltage produced, reversing the
meter connections, as necessary, For proper balance of
the ratio detector system, the voltages in each direction
should be approximately equal. If not, check the tuning of
L.-20, L-21, and both the primary and secondary of T-7,
the ratio detector transformer. If necessary, replace the
ratio detector tube V-9,

9. Repeat steps 4 through 8 for maximum accuracy.
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OLYMPIC TELEVISION RECEIVERS, CHASSIS TYPES TK AND TL

These models are nineteen tube direct viewing tele-
vision receivers differing only in type of cabinet, size
of speaker and their use in conjunction with a radio
receiver and automatic record changer in the combina-
tion models. A 17" electrostatically ?ocused rectangular
tube (17HP4) is used in the 7" models and a 20"
electrostatically focused rectangular tube [20HP4A) is

used in the 20" models.
TO REMOVE CHASSIS FROM CABINET

Remove: (I} Line cord from power outlet
(2) Masonite back.
{3} Antenna Lead-in from terminal posts.
(4) Speaker plug from rear of chassis.
(5} Knobs from front of cabinet.

(6) Four mounting screws and washers
from bottom of cabinet.

In 20" models the picture tube is mounted as a part
of the cabinet and therefor the CR tube socket, the
yoke plug and the high voltage connector will have to
be disconnected before removing the chassis.

In sliding chassis out of cabinet, be careful that the
kinescope tube does not strike against speaker or any
other obstruction.

Before proceding it will be necessary to use an extra
fine (or “cheater'] cord to supply AC current to the
chassis. as the set's line cord is attached to the masonite
back of the cabinet. ¢ wrp/as0 v
60 MFD/450 V.,

2 OLEEE 20746 20C53

17740 17K41 20747 20D49
17748 17K42 20C45 20K43
17C44 17K50 20C52 20K51

IF ALIGNMENT PROCEDURE

After removing chassis from cabinet re-connect power
speaker plugs, and Kinescope and yoke connections.

If a local station is not operating on Channel 9 set
the tuner to this channel, turn on power switch and
proceed as follows: (If 9 is a local station, use Channel
8 or 10))

ACCOMPANYING SOUND TRAP

[nsert a 100,000 ohm !/, watt resistor in series with
the "Hot Lead" of the electronic voltmeter and con-
nect to the junction of L7 and L8. Meter switch should
be set to the lowest negative scale. Ground lead of
meter should be connected to chassis.

Remove the shield of the RF Oscillator and Mixer
tube (V2] from ground clips and connect hot lead of the
RF Signal Generator to it. This will couple generator
output to mixer plate.

Set the generator frequency accurately to 21.75
MC, and adjust (L6} sound trap (See Fig. 6 Tube and
Trimmer Layout] for minimum reading on voltmeter.
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21,75 MC.

OLYMPIC Television Chassis Types TK and TL, Alignment continued.

PIX IF COIL ADJUSTMENT

Adjust the following slugs for maximum output at fre-
quencies and sequence indicated with meter and gen-
erator connected as above:

... 23.25 MC
.................................... 25.25 MC
.................................... 23.25 MC

If oscillation occurs during alignment, temporarily
raise frequency of L3 by turning screw counter-clockwise
until screw projects approximately 3}".

After properly adjusting L30I, L4 and L5 reset L3
to proper frequency. Oscillation is evidenced by high
reading on voltmeter {-5v to -20v] with signal gen-
erator OFF and no signal coming in through the an-
tenna terminals.

Disconnect RF signal generator leads, connect hot
lead of sweep generator through a 330 uuf condenser
to test point on tuner and ground lead to chassis.

Connect vertical inru? terminal of oscilloscope to
junction of peaking coils L7 and L8 and connect ground
lead of scope to chassis.

Connect 1.5v flashlight battery with positive terminal
to chassis and negative terminal to junction of R26 and
C25. This point is origin of AGC bigs voltage. Set
tuner to Channel 9 unless local station is operating on
this frequency, in which case an adjacent channel should
be used.

Set Sweep Generator frequency to IF sweep on the
20 to 30 MC range.

Adjust sweep generator output to produce a curve
on the scope which is approximately 2/3 of the screen
diameter.

Loosely couple ou\:fu? of RF signal generator by
using shield on V2 and set frequency of RF signal gen-
erator to 26.25 MC [marker).

Curve shown on scope should be similar to the re-
sponse curve shown in Figure 4. For proper setting of
the pix carrier the 26.25 MC marker should appear on
the curve at a point approximately 50% of the vertical
height of the curve.

To obtain this setting retouch L301 and L4.

FIG.4

24.0 MC.

/

s0%

105 7aNDARD RESPONSE CURVE

26.25 MC.

Reset RF signal generator frequency to 24.0 MC
and retouch L3 and L5 for correct positioning of marker
on shoulder of curve.

Recheck setting of 26.25 MC marker to make sure
that position has not shifted on curve.

Disconnect bias battery.

Note: If the curve cannot be made to appear as
above due to a local station or other inter-
ference, or if multiple markers appear, remove

(VI-6BK7 or 6BQ7) RF tube from tuner.

4.5 MC TRAP ALIGNMENT

Connect voltmeter lead to Diode crystal rectifier as
shown in Fig. 5. Connect Diode crystal rectifier between
C.R. Tube Cathode lead [yellow wire] and chassis
ground. Signal generator is connected at junction of
the two peaking coils L7 and L8. Set contrast control at
maximum and voltmeter to 3 volt scale [negative).
Remove 6CB6 (V9) from socket. Use maximum output of
generator at 4.5 MC. Adijust LII trap for minimum
reading on meter.

When it is necessary to retouch this trap in the field,
proper adjustment can be made by using the local
station signal and turning the Fine Tuning Control to
bring fine herringbone sound beat into the picture. The
4.5 MC trap (LI1) should then be adjusted to minimize
this beat interference.

———————— A
10“311; 'I
:TO C.R.TUBE
| GATHODE LEAD
(YELLOW WIRE)
ql
x |
(o)
« |
Ny

VOLTMETER AND CRYSTAL DIODE
CONNECTIONS

F1G.5

SOUND IF TRANSFORMER, (4.5 MC) AND
DISCRIMINATOR ADJUSTMENT

In view of the fact that the transmitted sound signal
from a TV station is probably the most accurate avail-
able, os far as frequency is concerned, it is recom-
mended that a working signal be used for sound align-
ment. The set should be connected to an antenna, turned
on, allowed to warm up for about 5 to 10 minutes and
then tuned for the best picture. A vacuum tube volt-
meter should be connected to the junction of R4 and R5
and the meter set to the minus 30 volt scale. The 4.5
MC Sound IF Transformer (L9) and the primary of
the Discriminator (L2 — bottom of chassis) should be
tuned for maximum deflection of the meter. The vacuum
tube voltmeter should then be connected to the junc-
tion of R6 and C7 and one side of the volume control
and the secondary of the discriminator (LI — top ad-
justment) should be adjusted for a zero reading with
the meter set to the 3 volt scale. The secondary can
also be adjusted by ear by tuning LI for the elimina-
tion of buzz in the sound.
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Packard-Bell Television Models 2421, 2422, 2423, and 2822, are covered

by the service material below and on the next three pages. Chassis used in
each of these models are essentially the same. Major differences between
chassis are picture tube size and additional components necessary for AM
reception in Model 2822. This model uses a separate AM Chassis, while the
television chassis is the same as 2423 except that it is designed for use in a

combination model.

PRODUCTION MODIFICATIONS:

Although the frequency response of these models is not
as wide as the 26 tube series, some overshoot or halo
effect is noticed on some stations. This can be reduced by
clipping (C24) 330 mmf from the cathode of the 2nd video
amplifier to ground. Due to the physical layout of the 24
tube chassis it has been possible to bring a lead from (C24)
330 mmf capacitor to the top of the chassis near the low
voltage power transformer where it is grounded. Clipping
this wire will remove the capacitor from the circuit without
the necessity of removing the chassis from the cabinet.

During early production some difficulties were experi-
enced with a form of lockout which was caused by the wide
variation in grid cut-off voltage encountered with electro-
static tubes. On some tubes where the grid cut-off was in
the vicinity of 35 to 45 volts, advancing the contrast control
beyond normal would make the grid of the picture tube
draw current. This in turn reduced the high voltage, thereby
reducing the keying pulse below normal for the keyed
AGC. When this happened the IF strip was running wide
open which aggravated the situation even more. To com-
pensate for this condition a 100K resistor was inserted be-
tween the arm of the brightness control and the picture
tube cathode.

This form of cathode-limiting controls the amcunt of
current that can be drawn by the plate of the picture tube
without affecting the high voltage regulation.

Vertical Oscillator Buzz:

Due to the spacing between the 615 vertical oscillator
and the 6Vé6 audio output, a few reports of 60 cycle buzz
have been cured by replacing a glass 6J5 with a metal
tube. This condition was most noticeable when set was not
on station.

Width Reduction and Improved Keying Pulse:

In some areas where high line voltages are encountered,
excessive width has been reported which could not be com-
pensated for by setting the horizontal drive control. All
production after 4/15/52 has incorporated the change as
shown below to give a further reduction in width. In con-
junction with this modification a change was made in con-
nections to the high voltage transformer. The junction point
of C-44 .05 mmfd and R-73 5600 ohms was moved from
tap #3 to #1. This changes the turns ratio with reference
to the keying pulse tap thereby increasing the keyed pulse
for the keyed AGC about 75%. This makes the keyed AGC
much more stable under varying line voltage conditions.

LOCATING TROUBLE BY PICTURE TUBE OB-
SERVATION:

A great percentage of circuit failures may be easily
isolated by observing certain visible characteristics present
in the picture. The following are hypothetical trouble cases
and the probable cure.

No Raster On Picture Tube:

1. Incorrect adjustment of lon Trap Magnet.

2. V-15, V-17, V-20, V-21 defective, check voltages and

associated components.

3. V-14 defective (no horizonta! drive); change tube

then check voltages and components.

4. Check horizontal sweep waveforms.

5. No high voltage; check T-2 for defects.

6. Blown fuse; if fuse continues to blow out, check for
short in B boost voltage.
7. Defective picture tube or picture tube socket.

Picture Stable But Poor Resolution:
1. V-11 may be defective. Change tube and check volt-
ages and associated circuit components.
2. Check Centering Magnet for proper adjustment.
3. R-For I-F Circuit improperly aligned.
4. Check video peaking coils (open or shorted).

Weak Raster:

1. Low B plus or line voltage.

2. V-21 defective; change tube then check voltages.

3. V-15, V-17, V-20 defective; change tubes then check
voltages and associated circuit components.

4. Power transformer defective; check plate winding.

5. Check filter capacitor (short or drawing excessive
current).

Picture Jitter:
1. If regular sections of the left picture are displaced
V-15 may be defective; check voltages.
2. Check for loose connections or noise.
Poor Vertical Linearity:
1. Incorrect adjustment of Vertical Linearity Control.
2. Vertical Output Transformer defective.
No Horizontal Deflection:
1. Horizontal Deflection Coil open.

No Vertical Deflection:
1. V-19 defective; change tube then check voltages and
associated components.

2. Vertical Deflection Coil open. I 03
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Packard-Bell Models 2421,

2422, 2423, Schematic Diagram.
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ALIGNMENT INSTRUCTIONS Packard-Bell Models 2421, 2422, 2423, 2822.

GENERAL:

The majority of realignment cases in the field, generally
speaking, require only siight readjustments which can be
accomplished by aligning the picture I-F response curve on
the oscilloscope alone. If, however, complete realignment is
necessary, the service technician should follow the step by
step instructions carefully.

It will be noted that the sweep generator is fed in through
the antenna terminals. This being the case, it is imperative
that steps be taken to match its output impedance with the
300 ohm gntenna input impedance. At the factory a Syl-
vania Type 500 sweep generator was used. The service
technician will be obliged to determine the output impe-
dance of his generator. The instruction manuals which ac-
company these units will, in all probability, provide this
information.

The signal generator is loosely coupled to the converter
tube. This is accomplished by merely “lifting” the tube shield
from ground and connecting the signal generator to it.

LOCATIONS OF TEST POINTS ARE SHOWN ON THE
SCHEMATIC DIAGRAM.

PICTURE I-F ALIGNMENT:
Connect VTVM between Point A and ground.

2. Loosely couple (See General Instructions) signal gen-
erator to converter tube and adjust for maximum out-
put. Set to frequencies shown in following two steps.

3. Adjust 20.5 MC (S-8) trap for minimum reading on
VIVM.

4. Adijust 26.5 MC (S-6) trap for minimum reading on
VTIVM.

5. Set signal generator to 21.8 MC and adjust converter
I-F trimmer (on tuner) for maximum reading on
VTVM. Signal generator output should be sufficient
to produce a reading of 2.5 to 3 volts on VIVM.

6. Set signal generator to 24.3 MC and adjust Tst Pix
|-F (5-6) as above.

7. Set signal generator to 22.3 MC and adjust 2nd Pix
I-F (S-9) as above.

8. Set signal generator to 23.0 MC and adjust 3rd Pix
I-F (5-10) as above.

AT THIS POINT RECHECK ALL PRECEDING STEPS.
9. Disconnect VIVM,

10. Connect oscilloscope to Point B.

11. Connect sweep generator to antenna terminals (See
General Instructions).

12. Rotate tuner to any low frequency channel and set
sweep generator to center frequency of channel used;
10 MC sweep width.

13. With signal generator loosely coupled to the con-
verter tube, adjust to provide markers shown on the
response curve. (Check the position of the markers
one at a time.)

14. Observe the waveform obtained on the oscilloscope;
compare it with the waveform shown in Figure 1.
Slight retouching of the I-F adjustment may be neces-
sary.
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0.5 MC
SOUND CARRIER

26.5MC

5.0 MC
PICTURE
CARRIER
S50%

21.8MC

Figure 1. |-F Response Curve

a. The 20.5 and 26.5 MC markers will be at minimum
response.

b. The 25.0 MC marker will be at 50% response.
¢. The 21.8 MC marker will be at 100% respcnse.

4.5 MC TRAP ALIGNMENT:

1. Connect an R-F VTVM between Point C and ground.

**2. Connect signal generator between Point B and
ground.

3. Set signal generator to 4.5 MC (Exact) with an out-
put of approximately 2V,

**|f the service technician does not have a signal generator
capable of 2 volts output, it will be necessary to adjust
the trap by visual means; observe the picture and adjust
the trap to eliminate the 4.5 MC beat.

SOUND I-F AND RATIO DETECTOR ALIGN-
MENT:

1. Connect signal generator between Point D and
ground.

2. Connect VTVM between Points E andF.

3. Adjust 1st and 2nd sound I-F (S-1, S-2, S-3) to 4.5
MC observing VTVM for maximum output.

4. Connect YTVM between Point G and ground.

5. Adjust Ratio Detector Primary to 4.5 MC (§-5) ob-
serving VTVM for maximum output.

6. Connect VTVM between Points G and H.

7. Adijust Ratio Detector (S-4) secondary to zero be-
tween positive and negative peaks.

LOCATING TROUBLE BY PICTURE TUBE OB-
SERVATION: (Continued from page 103)

Insufficient Width:

1. V-21 defective; change tube then check for adequate
B plus voltage.
Defective power transformer; check plate winding.
V-15, V-17 defective; change tubes then chack volt-
ages.
4. Defective Horizontal Output Transformer.
5. Check horizontal sweep waveforms.

wn

Non-Symmetrical Raster:
1. Check lon Trap and Centering Magnet adjustments.
2. Defective yoke assembly.
3. Check Vertical Adjustment.
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PHILCO CORPORATION

Various Philco models of this period were made in the form of dual chassis,
The Deflection Chassis employed contained power and sync circuits, while the
R.F Chassis contained the balance of circuits. Models that were changed from
one type of chassis to another during production have a different code number and
are so listed in the table below at left.

oF DEFLECTION To find the service material you need,
CHASSIS | CHASSIS first look up below at left the model number
52-T1802%| 124 71 with the correct code reference of the set
52-T1821 124 71 you are servicing, and the corresponding
gg'¥%§gg %gi Z% listing in the table will tell you what R.F.

- and Deflection Chassis are used.

52-T2150W| 124 71

52-T2151 124 71 After looking up what R.F. and Def-

52-T2252 124 71 lection Chassis are used, see the list be-
low for reference to pages in this manual

53-T1824 123 81
55-T1824 124 71 where this information is presented.

53-T1825 123 81
53-T1825 124 71

MODEL CODE

53.71826 123 81 Deflection Chassis No. Page
53-T1826 124 71 - G-1. . . . . . 110
53-T1827 126 91 - G-2 and G- 4 are sumlar to G-1

53-T1852 124 71
53-T1853 126 91
53-T1883 123 84
53-T1883 125 44
53-T1884 123 84
53-T1884 125 44
53-T1886 123 84
53-T1886 125 44

H-1. . . . ... 111
H-4 is snmlar toHl
J-1
J-

. 116
2, J- 4 J Sare s1m11ar to J-1
R.F. Chassis No.
42 similar to 41 in 1952 TV manual
44 is in 1952 TV manual

l HOIQIQIIqQAqQITQRQITIQIQOOAQQQQE
1

53-T2125 123 81 - 1 S 108-109
53-T2125 | 124 71 -
58-T2126 | 125 | 42 | G- 64 is eimilartog) P
53-T2127 26 -

= 1 1 o 91 .. .. ... 114-115

53-T2152 123 81
53-T2152 124 71
53-T2183 123 84
53-T2183 125 44
53-T2227 123 81

94 is similar to 91

The additional models listed below have a prefix
53-T or AT- and use some of the chassis covered

53-72228 | 126 91 - in this manual: 2279
53-T2260 123 81 - 1814 1888 2280
53-T2260 | 125 42 - 1816 2230 2281
gg:%gggi %gg éi - 1817 2232 2288
53.Toses | 195 e - 1818 2233 2289
52-T72266 | 126 o1 _ 1856 2234 2290
53.T2268 126 91 - 1858 2274 2292
53-T2269 | 126 91 - 1887 2277 2294

53-T2270 126 91
53-T2271 126 91
53~T2272 123 81
53-T2273 126 91
53-T2285 126 94

Alignment information given on pages
117 to 124 applies to all these models, and
any differences are covered by additional
text. The material on Philco TV sets in
05-T2286 126 94 this manual is reproduced through the co-
55-T2287 126 94 operation and courtesy of the Philco Corp.

*52-T1802, Code 123, 1s in
TV-6, 1952 TV manual. 107
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PHIL.CO Chassis 71, Schematic Diagram
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Chassis 71, Runs 3TS, 4S, and 5, Schematic Diagrom
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110

PHILCO Deflection Chassis G-1 (G-2 and G-4 are similar)

The video-output peaking coil, L302, is adjusted at
the factory for proper transient response of the video
amplifiers. Ordinarily this coil will require no further
adjustment by the serviceman. On some stations,
where excessive overshoot or excessive smear is
present, however, a slight adjustment of L302 may
improve the picture quality on that station, but at a
possible sacrlgce of quality on other channels.

Before adjusting L302, check the tuner alignment
and i-f alignment. (Never adjust L302 until the align-
ment of the receiver is correct.) Then tune in a sta-
tion and adjust L302 so there are no trailing whites or
smear in the picture. Turning TC301 clockwise re-
duces trailing whites and overshoot; turning TC301
counterclockwise reduces picture smear and increases
trailing whites.
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Mixer Jig

PHILCO Deflection Chassis H-1

Connections to the grid of the mixer tube may be
made through the alignment jack provided for that
purpose. To connect the generator to this point, a
mixer-grid jig, Philco Part No. 45-1739, and a con-
necting cable, Philco Part No. 45-1635, may be used.
As an alternate, a Philco alligator-clip adapter, Part

No. 45-1636, with as short a_ground lead as possible,
may be used to connect the alignment jack. The ground
lead should be connected as close as possible to the
mixer tube. It is essential that the signal-generator
output lead be terminated with a 68-ohm resistor
(carbon), so that regeneration, caused by connection
of the lead to the mixer, is held to a minimum.
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PHILCO Chassis 81, Schematic Diagram
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R-F Chassis 81, Schematic Diagram
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PHILCO Chassis 91, Schematic Diagram
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Figure 37. R-F Chassis 91, Schematic Diagram
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PHILCO Deflection Chassis J-1 o * RARRRE T 0o
300 TO
y 106 OHMS OHMS TBS00

SIGNAL GENERATOR
(Alignment material for R.F. Chassis oUTPUT

{75 OHMS)
71, 81, and 91, begins on the next

page and continues for eight pages.) 150 OHMS

= Antenna-Input Matching Network

Figure 38. Deflection Chassis J-1, Schematic Diagram
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Alignment Information for PHILCO models using Chassis 71, 81, and 91.

The alignment of Philco R.F. Chassis 71, 81, and 91 are similar in many ways, but
do differ in some steps of the procedure. In particular, major differences exist in the
tuner oscillator alignment, video I.F. alignment, and types of jigs required. The in-
formation presented below is applicable to all three chassis, except for the paragraphs
that are boxed-in and noted to refer only to a specific chassis. When servicing any one
of these chassis, follow the general material and the specific (boxed-in) data on the R.F.
chassis on hand. Also find the specific illustrations for the construction of jigs needed
for any one particular chassis.

Procedure Using Signal Generator Chassis 81.
TELEVISION TUNER ALIGNMENT An r-f signal (unmodulated), at the oscillator fre-
quency, is fed into the antenna input from an AM
signal generator, and the oscillator tuning cores are
adjusted for zero beat. The r-f signal frequency should
be accurately determined. It is preferable that the sig-
nal be taken from a crystal-controlled source.

After the tuner is serviced, or if an i-f alignment is
required, or if a replacement tube does not exactly
meet the requirements, the tuner alignment should be
checked. If realignment is necessary, use the procedure
given below.

Since the frequency of the local oscillator affects the 9 ez
tuner response, the local oscillator alignment should
be made first. Chassis 81 {::‘]} %

Procedure Using Station Signal TV Tuner, O & Tc(:)e

The following simplified procedure may be used to Adjustments. S
align the oscillator when the television i-f alignment vz VI
is satisfactory and a station signal is available: MIXER PR

1. Mechanically preset the FINE TUNING cam to oSt —
the center of its range.

2. Tune in the highest-frequency channel to be re- E—
ceived.

3. Adjust the tuning core for that channel, or the Tcsor |, 18 e e TR0
next highest channel, for the best picture; that is, ‘é@ /
starting with sound in the picture, turn the tuning 195
core until the sound disappears. Repeat for each chan- 9@\ @, {::[F TC505 TCs03  TCsol
nel received in the area. Tcs::;?p 25::\5"

Data for Chassis 71 and 91, only.
Procedure Using Signal Generators

An r-f signal (unmodulated), at the video carrier
frequency of the channel, is fed into the antenna input,
and an i-f signal, at the i-f carrier frequency, is fed to
the first i-f amplifier. Two AM signal generators are
used to supply the above signals. An oscilloscope is
connected to the video detector output. The oscillator
core is then adjusted for zero beat on each channel.

1. Congect the hot lead of the oscilloscope to the
mixer plate test point, G2, through a 1000-ohm resistor,
aud connect the ground lead of the oscilloscope to the
chassis, near the test point. (High oscilloscope gain
may.be necessary to obtain a visual beat. In this in-
stance, base-line hum may be ignored.)

2. Connect the AM (marker) generator to the 300-
ohm antenna-input terminals. For this purpose the
antenna-input matching network is not required.

3. If the tuner is being aligned out of the chassis,
_FH TCRMINAL STRIP connect the white lead to the negative terminal of a
SOLDERED } FTT GIT CEED 1.5-volt battery. Ground the positive terminal.
Ku‘//msuuuco WITH SPAGHETTI 4. Mechanically preset the FINE TUNING cam,
A ) as shown in figure,
‘L“J —SHIELD PART no. 36 629743 5. Feed in an r-f signal (unmodulated), at the
\ L SOLDERED oscillator frequency for Channel 13, with the CHAN-
‘ TN COR [0k CORIOH] NEL SELECTOR set for Channel 13.
.2 6. Adjust the tuning core for Channel 13 (see fig-
PLUG PART NO. 27-4785-3 ure ).
R TN ALIGN TEST Jack Adapter 7. Reset the signal-generator frequency and the
TN Fope (OhEEEs 7l CHANNEL SELECTOR, and adjust the tuning cores
SJSPE ::f:T'ng']lcno for Channels 11 and 9, respectively.
663478340 PART OF POTENTIOMETER 8. Repeat steps 5, 6, and 7 until Channels 13, 11,
2200 and 9 are within plus or minus 500 kc. of the correct
OHMS 47K frequency.
ey oeas K = 9. Feed in r-f (unmodulated) signals, at the oscil-
— e lator frequencies for Channels 7, 6, and 4, consecu-
T ‘\ _]7 tively (see NOTE below), and adjust the respective
SEIR * tuning cores. (See figure. )
SHORT—circuir 10000 OKM POTENTIOMETER NOTE: The exact position of the FINE
PLUG PART no.  PROTECTION PART ND. 45-5010 TUNING cam should be marked when
27-4785-3 RESISTOR (over) Channel 4 is correctly aligned. ' '7
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Alignment for PHILCO Chassis 71, 81, and 91, continued.

Data for Chassis 71 and 91, continued.
See adjacent column at right, for part
1 of text and tuner drawings for # 91,
which differ from material below ap-
plicable in the main to both 71 and 91.

To align the oscillator, proceed as follows:

1. To observe the zero beat, connect the oscillo-
scope to the video detector output through the
ALIGN TEST jack adapter. See figure, Bias the
tuner and i-f a-g-c circuits with one and one-half
volts, by means of the adapter.

2. To feed in the i-f comparison signal, remove the
shield from the first v-i-f tube and wrap several turns
of insulated copper wire around the tube. Connect
the output leads of the v-i-f signal generator to the
two ends of the wire loops, and set the generator for
unmodulated output at 45.75 mc.

3. To feed in the signal representing the channel
frequency, set the r-f signal generator at the video
carrier frequency of channel 13, and connect the
output to the aerial terminals of the receiver, through
the proper matching jig.

4. Mechanically preset the fine-tuning cam, as
shown in figure, and set the CHANNEL SE-
LECTOR to channel 13.

5. Adjust the channel-13 tuning core for zero beat,
as indicated by the oscilloscope.

6. Retune the r-f signal generator and the CHAN-
NEL SELECTOR for channels 12, then 11, etc., each
time adjusting the respective tuning core for zero

Applicable only to Chassis 91.

To align the oscillator, proceed as follows:

1. To observe the zero beat, connect the oscilloscope
to the video detector output through the video i-f
alignment jig. See figure. Bias the tuner and i-f a-g-c
circuits with one and one half volts and remove the
gate pulse plug PL801, from the socket }J801. To apply
the bias to the tuner connect the battery to the white
lead which comes out of the top of the tuner. On later
runs of this tuner, the white a-g-c lead connects to a
feed through condenser on the top of the tuner. To
make certain that good connection is made to the tuner
a-g-c circuit remove the glyptol coating on this con-
denser terminal.
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TEMPORARILY —
SOLOERED TO G~1

il

FINE TUNING

J500

L .
csi8

® @C54

]
5B
[
cai2

Television Tuner, Showing Location of
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TC502

0

TC504
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TC505 TC503 TCS0t

beat. The tuning cores should be adjusted progres- SN _TUNiNG

sively from the highest to lowest channel, because S STRa A

the higher channel adjustments will affect the lower

channels.
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Alignment for PHILCO Chassis 71, 81, and 91, continued.

Tuner Bandpass Alignment
General

The bandpass alignment consists of aligning the
tuner at Channels 13 and 6 and then making it track
properly.

During the alignment, a fixed bias of 1.5 volts is
applied to the r-f amplifier tube through the white
a-g-c lead.

An FM (sweep) signal is applied to the antenna-
input circuit through the proper matching jig, and an
oscilloscope is connected through a 100,000-ohm re-
sistor to the mixer-grid test point. The oscilloscope
gain should be as high as possible, consistent with
“hum” level and “bounce” conditions. Hum conditions
will cause distortion of the time base and response.
Bounce conditions, a result of poor line regulation,
will cause the response and the time base to jump up
and down. The use of too high an oscilloscope gain
aggravates these conditions, whereas the use of too
low a gain necessitates increasing the generator output
to a point where the tuner may be overloaded. The
scope controls should be adjusted so that the width of
the presentation is double the height. Overload may
then be checked by changing the generator output
while observing the shape of the response curve. When
the generator output is changed, the vertical gain of
the oscilloscope should be readjusted to keep the scope
presentation amplitude the same. Do not readjust the
horizontal gain control. Any change in the shape of
the curve indicates overload, in which case a lower
generator output and higher oscilloscope gain must
be used.

The signal generator output must be properly
matched to the antenna input of the tuner. The An-
tenna-Input Matching Network, shown in figure 2 of
PR2170, or Philco Antenna Matching Jig, Part No.
45-1637, may be used for this purpose. If a matching
jig is not used, the result obtained will be extremely
unreliable.

Regeneration in the. test setup will also cause poor
and unreliable results. To check for regeneration move
the hand along the generator cable after all equip-
ment is connected, and observe the response curve on
the oscilloscope screen. If the response curve on the
oscilloscope changes as the hand is moved along the
cable, regeneration is indicated. A check for regenera-
tion may also be made by adjusting the VOLUME
control until the noise in the speaker can be heard.
If che level of the noise changes as the hand is moved
along the generator cable, regeneration is indicated.
The symptoms which indicate regeneration may also
be caused by failure to use the proper matching jig
as described above.

Procedure
CAUTION: When comparing the response
0 curves from channel to channel, maintain

the 2 to 1 width to height relationship in
the "oscilloscope presentation as described
above.

1. Connect the FM (sweep) and AM marker gen-
erators to the 300-ohm aerial input through an aerial-
input matching jig.

2. Connect the oscilloscope to the mixer-grid test
point through a 100,000-ohm, one-half watt resistor, as
shown in figures, Connect the ground lead of the
oscilloscope as close to the mixer rube as possible.

3. Apply 1.5 volts bias to the white tuner a-g-c lead.

Applicable only to Chassis 71.

4. Disconnect the tuner coupling link at wiring
panel B-11 terminals 5 and 6, and solder a 68-ohm,
one-half-watt carbon resistor to the open link coming
from the tuner. See figure 34. Remove the first i-f
tube from its socket.

Applicable only to Chassis 8]

4. Disconnect the tuner link at terminal board
B11-7 and B11-8 (see figure 34), and connect a 40- to
70-ohm carbon resistor to the two leads of the link.

Applicable only to Chassis 91.

4. Disconnect the tuner coupling link at wiring
panel B-13 terminals 1 and 4, and solder a 68-ohm,
one-half watt carbon resistor to the open link coming
from the tuner. See figure 7. Remove the first i-f tube
from its socket.

5. Set the CHANNEL SELECTOR and FM (sweep)
generator to Channel 13 (213 mc.). Adjust the gen-
erator for sufficient sweep width to show the complete
response curve.

6. Establish channel limits (see figure 5) by using
the marker (AM r-f) signal generator to produce
marker pips on the response curve. (Set the marker
generator first to 210 mc., then 216 mc.) The response
curve should be reasonably flat between the limits.

7. Adjust TC502 and TC504 (figure 4) for a sym-
metrical, approximately centered pass band. Set marker
generator to 213 mc. Detune TC504 counterclockwise
until a single peak appears. Adjust TC502 until the
peak falls on the 213-mc. marker. (It may be necessary
to increase the output of the generator during this
adjustment.) Then adjust TC500 for maximum curve
height and symmetry of the single peak. The antenna
circuit is now tuned for the high band channels.

NOTE: On later runs of the tuner, L506 is not tun-
able and TC500 is omitted, therefore, the adjustments
in step 7 should be confined to TC502 and TC504 when
later-run tuners are encountered.

PE— | MC MAX —f
4.5 MC MIN

o /

70

100

RELATIVE RESPONSE (o)

RESPONSE MUST
FALL INSIDE SHADEO
AREA

CHANNE L CARRIERS
MUST LIE BETWEEN
THESE LIMITS

Figure 5. Television Tuner Response Curve,
Showing Bandpass Limits
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Alignment for PHILCO Chassis 71, 81, and 91, continued.
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Figure 6. Television Tuner Response Curve,
Showing Tracking Compensation

8. Readjust TC502 and TC504 for a symmetrical re-
sponse, centered about 213 mc. and falling within the
specifications as shown in figure 5.

9. Set the CHANNEL SELECTOR and FM genera-
tor to Channel 7 (177 mc.). Establish the channel
limits by using the marker-signal generator to pro-
duce marker pips on the response curve. (Set the
marker generator first to 174 mc., and then to 180 mc.)
The curve should be reasonably flat between the
limits.

10. On Channel 7, observe the tilt, and center fre-
quency of the response curve. The curve should be
centered in the pass band and should be symmetrical.
If it is not symmetrical and appears unbalanced, as in
figure 6, adjust C507 and C512 (figure 4) to obtain
a response curve which is the mirror image (tilt in
the opposite direction) of the original; for example,
if Channel 7 response curve appears as in figure 6A,
adjust C506 and C514 until the curve appears as in
figure 6B. This adjustment overcompensates to make
allowance for the effect of Channel 13 adjustments (to
be made in step 11) upon Channel 7 response.

11. Reset the CHANNEL SELECTOR and genera-
tors to Channel 13, and repeat steps 8 through 10 as
many times as necessary to obtain most symmetrical
and centered response curves on Channels 13 and 7.
Channels 7 through 13 are now correctly aligned.

12. Set the CHANNEL SELECTOR and sweep gen-
erator to Channel 6 (85 mc.).

13. Establish the channel limits, using the marker
generator to produce marker pips on the response
curve. (Set the marker generator first to 82 mc., then
to 88 mc.)

14. Adjust TC503 and TC505 for a symmetrical, ap-
proximately centered pass band. Set the marker gen-
erator to 85 mc. Detune TC505 counterclockwise until
a single peak appears. Adjust TC503 until the peak
falls on the 85-mc. marker. It may be necessary to in-
crease the output of the generator during this adjust-
ment. Then adjust TC501 for maximum curve height
and symmetry of the single peak. The antenna circuit
is now tuned for Channels 2 through 6.

15. Readjust TC503 and TC506 for a symmetrical
response, centered about 85 mc. and falling within the
Zpeciﬂcations as shown in figure 6. Channels 2 through

are now correctly aligned.

VIDEO I-F ALIGNMENT
PRELIMINARY

Before proceeding with the alignment or making
an alignment check, observe the following preliminary
instructions:

1. Preset the CONTRAST and BRIGHTNESS con-
trols to the maximum counterclockwise position.

2. Preset the CHANNEL SELECTOR to Channel 4.

3. Insert the video i-f alignment jig into J200.

NOTE: C212 and C515 control the top
of curve. C205 controls the slope at
sound side of curve. C208 controls the \
video carrier level. Do not disturb the 7
setting of C203 from that obtained in W (B vi

step 2 and 7 above.

Applicable only to Chassis 71.
Procedure

1. Adjust the r-f and i-f a-g-c bias jig for 3 volts.

2. Set the AM generator for 47.25-mc. modulated
output, and adjust C203 for minimum indication on the
scope.

3. Set the AM generator for 43.65-mc. modulated
output, and adjust C212 for maximum indication on
the scope.

4. Set the AM generator for 45.4-mc. modulated
output, and adjust C208 for maximum indication on
the scope.

5. Set the AM generator for 42.85-mc. modulated
output, and adjust C205 for maximum indication on
the scope.

6. Set the AM generator for 44.4-mc. modulated
output, and adjust C517 for maximum indication on
the scope.

7. Recheck the adjustment of C203, as made in
step 2 (above).

8. If it is desired to check the over-all response of
the receiver, an r-f sweep generator signal may be
injected through the proper matching jig into the
aerial terminals, and the over-all response observed
on the oscilloscope. Set the CHANNEL SELECTOR
and sweep generator to channel 4. Set the FINE
TUNING cam to the mark as indicated in step 6 of
Procedure Using Signal Generators (under OSCILLA-
TOR ALIGNMENT). The response should fall within
the limits shown in figure.
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Alignment of PHILCO Chassis 71, 81, and 91, continued.

Video I.F. Alignment, continued.

J

i2

Applicable to Chassis 81, only.

TERMINAL STRIP
_SOLDERED ———rU‘

\ 2200 OHM RESISTOR
INSULATED WITH SPAGHETT!

<«——SHIELD PART NO. 56-5629FA3

SOLOERED

SHELL PART NO. 56-1146-|

PLUG PART NO. 27-4785-3

CORRECT
ORIENTATION

Video I-F Alignment Jig

T0
SCOPE hono
PART OF POTENTIOMETER
2200
OHMS
PART NO. " -
66-3228340 oL
—  BATTERY
N T
5 e
4 <5
26 ©,

10,000 OHM POTENTIOMETER

LA P PART NO. 45-5010

PLUG PART NO. PROTECTION
27-4785-3 RESISTOR

PROCEDURE for Chassis 81.

1. Tune the AM generator to 28.1 mc., and adjust
TC200 (see figure 7) for minimum output, as observed
on the oscilloscope.

2. Tune the AM generator to 22.1 mc., and adjust
TC203 for minimum output, as observed on the oscil-
loscope.

NOTE: In steps 1 and 2 it is necessary to
keep the generator output sufficiently high
that a null indication may be observed on the
oscilloscope; however, avoid overloading of
the receiver by excessive signal.

3. Tune the AM generator to the frequencies indi-
cated below, and adjust the tuning cores for maximum
output,

a. 24.0 mc.—adjust TC512. d. 26.4 mc.—adjust TC204.
b. 25.7 mc.—adjust TC201. e. 24.5 mc.—adjust TC205.
¢. 23.6 mc.—adjust TC202.

4. Connect the sweep generator and r-f marker gen-
erator to the antenna terminal through a matching jig.
(If a separate oscilloscope is used, connect the sweep
output of the generator to the horizontal input of the
oscilloscope.) Set the CHANNEL SELECTOR to Chan-
nel 4, and tune the sweep generator for output on
Channel 4. After the equipment is propertly connected,
adjust the FINE TUNING control to the mark, as
indicated in the NOTE under OSCILLATOR ALIGN-
MENT.

5. If the response curve does not fall within the
limits shown in figure 8, the adjustment of the tuning
cores may be touched up slightly, while observing the
response curve with the sweep generator. Do not re-
touch the setting of TC200 and TC203. To adjust the
curve, adjust TC201 and TC204 for proper video car-
rier level. The top of the curve may be leveled by
adjusting TC205, and the low-frequency side of the
curve may be adjusted by adjusting TC202. By means
of these adjustments the response curve should be
brought within the limits shown in figure 8.

CAUTION: Do not turn any of the tuning
cores excessively. To retouch, only turn the
tuning cores slightly.
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Over-all R-F, I-F Response Curve,
Showing Tolerance Limits

Figure 8.

Applicable to Chassis 91, only.

Procedure for Chassis 91.

1. Tune the AM generator to 39.75 mc. and adjust
C518 (see figure 7) for minimum output as observed
on the oscilloscope.

2. Tune the AM generator to 47.25 mc. and adjust
C201 for minimum output as observed on the oscillo-
scope.

3. Tune the AM generator to 41.25 mc. and adjust
C203 for minimum output as observed on the oscillo-
scope.

NOTE: In steps 1, 2, and 3 it is necessary to keep
the generator output sufficiently high so that a null
indication may be observed on the oscilloscope; how-
ever, avoid overloading of the receiver by excessive
signal.

4, Tune the AM generator to the frequencies indi-
cated and adjust the trimmers for maximum output.
42,7 mc. adjust C514
. 45.4 mc. adjust C204
42.0 mc. adjust C206
. 45.0 mc, adjust C210
44.4 mc. adjust C215
43.0 mc. adjust C218

5. Connect the sweep generator and r-f marker gen-
erator to the antenna terminal through a matching jig.
(If separate oscilloscope is used, connect the sweep out-
put of the generator to the horizontal input of the oscil-
loscope.) Set the CHANNEL SELECTOR to Channel 4
and tune the sweep generator for output on Channel 4.
Tune the r-f marker generator for the video carrier
frequency of Channel 4 (67.25 mc.) and tune the i-f
marker generator (connected to mixer grid) to 45.75
mc. Note that two marker generators are used for
this procedure. The r-f marker generator is connected
to the antenna terminals while the i-f marker generator
is connected to the mixer grid test point, G1. A jig

oo TR
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Alignment of PHILCO Chassis 71, 81, and 91, continued.

Applicable to Chassis 91, only.

10K
— AMAAA

p—=o=C- BIAS -7.5V

—~TO OSCILLOSCCPE

1500
WUF
> C+
» SCOPE
GROUND
le———C- BIAS -7.5V
C+ ja—TO OSCILLOSCOPE
SCOPE
sl
GROUND 15K, 1/2 WATT

/PART NO.66—-3158340

| 10K, 1/2 WATT
PART NQ 66-3108340
MINIATURE
fe—TUBE SHIELD
PART NO. 56-5629FA3

SHELL
PART NO. 56-1146~|

5 PIN PLUG
PART NO. 27-4785-3

18
SOLDERED
TO SHELL

IS00 {MF
PART NO. 62-215001001

Video I-F Alignment Jig (VIDEO TEST
Jack Adapter)

constructed from a piece of fiber tubing, with 3/16
inch inside diameter, and a brass machine screw which
fits tightly into the tubing is used to connect the gen-
erator to the test point. The screw is adjusted so that
it clears the test point by approximately 1/64 inch,
The output cable of the marker generator is connected
to the head of the brass screw in the jig and to chassis
near the mixer tube, Both marker generators should
be adjusted for the minimum output required to make
the markers barely visible, Failure to observe this pre-
caution or the use of excessive output from the sweep
generator will cause misleading results. After the
equipment is properly connected, adjust the FINE
TUNING control for zero-beat of the two markers,
as observed on the oscilloscope. When zero beat is
obtained, remove the i-f marker..

6. If the response curve does not fall within the
limits as shown in figure, the adjustment of the trim-
mers may be touched up slightly, while observing the
response curve with the sweep generator. Do not re-
touch the.setting of C518, C201, C203, or C206. To
adjust the curve, first adjust C215 and C218, alternately
until maximum improvement has been obtained, C215
aflects the tilt of the curve and C218 affects the dip
of the curve. After C215 and C218 have been adjusted,
adjust C514 for proper slope at the 42.25 mc. side of
the curve, then adjust CZOF;nd C210 for proper level
at the video carrier (45.75 mc.).

CAUTION: Do not turn any of the trim-
mers excessively, To retouch, only turn the
trimmers slightly.
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Applicable to Chassis 91, only.

S-1.-F ALIGNMENT

The sound i-f system may be aligned by means of
the station signal or an accurately calibrated signal
generator as the signal source. If the station signal is
used, tune the FINE TUNING control for the best
picture regardless of sound. It will be necessary to
reduce the signal input to the receiver so that the d-c
output at the sound detector, as measured between pins
2 and 3 of J400, is kept below 10 volts maximum and
preferably below 5 volts. In strong signal areas this
may require shorting of the antenna terminals and
the application of bias to the a-g-c circuit. The signal
input to the receiver may be adjusted by varying the

2200

TO SIGNAL GEN
OR SCOPE

————— = (SHORT LEAD)
TO SIGNAL GEN

p—BIAS + OR SCOPE

BIAS -7.5V

TO SIGNAL GEN

BIAS -7.5V -— OR SCOPE

SHELL PART BIAS +
NO, 56-1146~1 SIGNAL GEN
OR SCOPE
2200, 172 WATT
SOLDER TO
PART NO. SHELL
66-2228340
PLUG PART

NO.27-4785-3

Figure 2. Sound i-F Input Alignment Jig (VIDEO TEST
Jack Adapter)
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Sound 1.F. Alignment for PHILCO R.F. Chassis 91, continued.

5 PIN PLUG - o WETER erator should be adjusted for unmodulated output at
REMOVE PINS -+ TOMETE 4.5 mc.
| AND 5 {SEE STEPS .
—— | AND 2) After the above conditions have been met, proceed
15K as follows:
1. Connect the 20,000 ohms-per-volt meter to the
ISK, leads from pins 2 and 3 of the sound i-f output align-
TO METER 11 i i i iti -
ST (see BTN zie:;ll:g,pringg;mve terminal to pin 2 and positive ter
2. Adjust TC300, TC400, TC401, and TC402 for
Figure 3. Sound I-F Output Alignment Jig (FM TEST maximum output as indicated on the meter. If the

Jack Adapter) output exceeds 10 volts, reduce the signal input to the

length of the shorting lead. The bias may be applied recetver.

to the a-g-c circuit by means of the jig shown in
figure 2. The s-i-f output alignment jig shown in
figure 3 should be used for convenient connection of
the meter to the sound detector output.

When an accurately calibrated signal generator is
used, bias should be applied to the a-g-c circuit to aid
in the reduction of circuit noises from the i-f system.
The receiver should be adjusted to a channel on which
no station can be received. The generator should be
connected to pin 2 of J200 through the 2200 ohms
resistor in the sound i-f input alignment jig. The gen-

3. Connect the meter to the junction of the two
15,000-ohm resistors in the sound i-f output alignment
jig and to pin 3. Adjust TC403 for zero crossover.
Zero crossover is indicated by a zero indication on the
meter, and when TC403 is turned in one direction
from this zero point, the meter will swing positive;
turning TC403 in the opposite direction will cause a
negative swing. (To aid in reading a positive and
negative swing of the meter, set the pointer by means
of the zero adjust screw to a convenient calibration
mark on the scale before connecting to the circuit.)

Sound I.F. Alignment for PHILCO Chassis 81 (Alignment for 71 is similar).
SOUND I-F ALIGNMENT

7. Replace the first i-f tube. Tune in a station and

1. Remove the first i-f tube, and connect a v.t.v.m.
or a 20,000-ohms-per-volt voltmeter to the FM TEST
jack adapter. Adjust the VOLUME control for mod-
erate speaker output.

2. Feed in an accurately calibrated 4.5-mc. AM sig-
nal through the 2200-ohm resistor in the video i-f
alignment jig to pin 2 of J200.

3. Tune TC400, TC401, and TC402 for maximum
indication on the meter. The point of maximum meter
indication for TC402 should also be the point of mini-
mum speaker output.

4. Tune TC402 for minimum speaker output.

5. Connect an r-f probe or crystal detector to the
grid (pin 2) of the picture tube. See NOTE below.

6. Tune TC300 for minimum indication on oscillo-
scope. If a crystal detector is not available, TC300

use the speaker output as an indication.

8. Turn the FINE TUNING control clockwise to

obtain a slightly fuzzy picture.

9. Tune TC402 for minimum AM (noise) output.

NOTE: The R-F Probe, Part No. 76-3595, is
used as a detector of the 4.5-mc. signal, and
the oscilloscope as an indicating device. An
alternate crystal detector may be made up as
shown in fgure.
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RCA VICTOR

MODELS 177200, 177201,

/
A\

(

TELEVISION RECEIVERS

177202, 171211, 177220

Chassis No. KCS72

The material presented below and on the next seven pages is exact for the
models listed above and using Chassis KCS-72. The group of models listed
below and using Chassis KCS-72A are almost identical to the sets covered on
these pages. There is almost no difference in circuit connections and align-
ment is identical. Models using Chassis KCS-72A employ 21AP4 kinescope.

MODELS 217208, 217217, 211218, 211227, 211228, 211229

Also combination Models 21T242 and 21T244 using Chassis KCS72D-1 or -2,
have the circuit of the TV section basically the same as the models described.

PIN-CUSHION
CORRECTION

FOCUS MAGNET
MOUNTING SCREW

KINESCOPE
T
ION TRAP =
MR GHEN 1 DEFLECTION
YOKE
IJ ADJUSTJMENT
DEFLECTION KINE
/[:: YOKE CUSHION
i
FOCUS &
CONTROL
CENTERING
ADJUSTMENT—
LOCK SCREW

Figure 1—Yoke and Focus Magnet Adjustments

Horizontal Frequency Adjustment.—Turn the horizontal
hold control to the extreme clockwise position. Tune in a
television station and adjust the T110 horizontal frequency
adjustment at the rear of the chassis until the picture is just out
of sync and the horizontal blanking appears as a vertical or
diagonal black bar in the raster. Then turn the T11O core
until the bar moves out of the picture leaving it in sync.

Horizontal Locking Range Adjustment.—Set the hori-
zontal hold control to the full counter-clockwise position.
Momentarily remove the signal by switching off chanuel then
back. The picture may remain in sync. If so turn the T110 rear
core slightly and momentarily switch off channel. Repeat until
the picture falls out of sync with the diagonal lines sloping
down to the left. Slowly turn the horizontal hold control
clockwise and note the least number of diagonal bars obtained
just before the picture pulls into sync.

If more than 3 bars are present just before the picture pulls
into sync, adjust the horizontal locking range trimmer C161 A
slightly clockwise. If less than 2 bars are present, adjust C161A
slightly counter-clockwise. Turn the horizontal hold contro]
counter-clockwise, momentarily remove the signal and re-
check the number of bars present at the pull-in point. Repeat
this procedure until 2 or 3 bars are present.

Repeat the adjustments under “Horizontal Frequency Ad-
justment’” and “‘Horizontal Locking Range Adjustment’’ until
the conditions specified under each are fulfilled. When the
horizontal hold operates as outlined under “'Check of Horizon-
tal Oscillator Alignment’’ the oscillator is properly adjusted.

If it is impossible to sync the picture at this point and the
AGC system is in proper adjustment it will be necessary to
adjust the Horizontal Oscillator by the method outlined in the
alignment procedure

FOCUS MAGNET ADJUSTMENT.—The focus magnet
should be adjusted so that there is approximately three-eighths
inch of space between the rear cardboard shell of the yoke
and the flat of the front face of the focus magnet. This spacing
gives best average focus over the face of the tube.

R~F R173
UNIT HEIGHT
CONTROL
R181
VERTICAL
LINEARITY
CONTROL

THO L108
R149 HORIZONTAL HORIZONTAL
OSCILLATOR LINEARITY
FREQ. ADJ. CONTROL
L106
WIDTH
ClelB CONTROL.
MORIZONTAL
DRIVE |
O é Y
Jio1 Jio2 C161A
oFHoNo  ViDEO @ | HORIT
INPUT  JACK = LOCKING

Figure 2—Rear Chassis Adjustments

AGC THRESHOLD CONTROL.—The AGC threshold
control R149 is adjusted at the factory and normally should
not require readjustment in the field.

To check the adjustment of the AGC Threshold Control,
tune in a strong signal and sync the picture. Momentarily
remove the signal by switching off channel and then back. If
the picture reappears immediately, the receiver is not over-
loading due to improper setting of R149. If the picture requires
an appreciable portion of a second to reappear, or bends
excessively, R149 should be readjusted.

Turn R149 fully counter-clockwise. The raster may be bent
slightly. This should be disregarded. Turn Rl49 clockwise
until there is a very, very slight bend or change of bend in
the picture. Then turn R149 counter-clockwise just sufficiently
to remove this bend or change of bend.

If the signal is weak, the above method may not work as
it may be impossible to get the picture to bend. In this case,
turn R149 clockwise until the snow in the picture becomes
more pronounced, then counter-clockwise until the best signal
to noise ratio is obtained.

The AGC control adjustment should be made on a strong
signal if possible. If the control is set too far clockwise on a
weak signal, then the receiver may overload when a strong
signal is received.

FM TRAP ADJUSTMENT.-In some instances inter-
ference may be encountered from a strong FM station signal.
A trap is provided to eliminate this type of interference. To
adjust the trap tune in the station on which the interference
is observed and adjust the L203 core on top of the antenna
matching transformer for minimum interference in the picture

CAUTION.—In some receivers, the FM trap L203 will tune
down into channel 6 or even into channel 5. Needless to say,
such an adjustment will cause greatly reduced sensitivity on
these channels. If channels 5 or 6 are to be received, check

L203 to make sure that it does not affect sensitivity on
these two channels.
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17T200, 17T201, 17T202,

17T211, 17T220 ALIGNMENT PROCEDURE

TEST EQUIPMENT.—To properly service the televis_ion
chassis of this receiver, it is recommended that the following
test equipment be available:

R-F Sweep Generator meeting the following requirements:

(a) Frequency Ranges
20 to 30 mc., 1 mec. and 10 mc. sweep width
50 to 90 mc., 10 mc. sweep width
170 to 225 mc., 10 mc. sweep width
(b) Output adjustable with at least .1 volt maximum.
(c) Output constant on all ranges.
(d) “Flat" output on all attenuator positions.

Cathode-Ray Oscilloscope.—For alignment purposes, the
oscilloscope employed must have excellent low f_requency and
phase response, and should be capable o_f passing a 60-cycle
square wave without appreciable distortion.

For video and sync waveform observations, the oscilloscope
must have excellent frequency and phase response from 1_0
cycles to at least two megacycles in all positions of the gain
control.

Signal Generator to provide the following frequencies with
crystal accuracy.

(a) Intermediate frequencies
22.25 and 25.5 mc. conv. and first pix i-f trans.
22.75 mc. second picture i-f transformer
24.25 mc. fourth picture i-f transformer
25.5 me. third picture i-f transformer
25.50 mc. picture carrier
27.00 mc. adjacent channel sound trap

(b) Radio frequencies

Picture Sound

Channel Carrier Carrier
Number Freq. Mc. Freq. Mc.

2 55.258 . . . 59.75

3 61.25 .. o 65.75

4 . 67.25 . . 71.75

S5 . . 7728 . . . 8l.75

6 . 83.25 .. 87.75

7 . . 175.25. . ... 179.75

8 181.28 . 185.75

9 187.25 . . 191.75

10 .. 193.25 . . 197.75

11 . .. 199.25 . .. .. . 20375

12 . . 205.25.. .. . 209.75

13 .~ 21128 .. . 21575

(c) Output of these ranges should be adjustable and at
least .1 volt maximum.

Heterodyne Frequency Meter with crystal calibrator
which covers the frequency range from 80 mc. to 109 mc. and
from 200 mc. to 237 mc.

Electronic Voltmeter of Junior or Senior “VoltO_hmyst_”
type and a high voltage multiplier probe for use with this
meter to permit measurements up to 15 kv.

Service Precautions.—If possible, the chassis should be
serviced without the kinescope. However, if it is necessary to
view the raster during servicing, it would be a great con-
venience fo have a bench mounted kinescope and speaker
complete with a set of extension cables.

CAUTION : Do not short the kinescope second anode lead.
Its short circuit current presents a considerable overload on
the high voltage rectifier V117.

Adjustments Required. —Normally, only the r-f oscillator
and mixer lines will require the attention of the service
technician. All other circuits are either broad or very stqble
and hence will seldom require readjustment.

ORDER OF ALIGNMENT.—When a complete receiver

ignment is necessary, it can be most conveniently performed

1
' 2 6 in the following order:

(1) R-F unit ( 6) Sound i-f alignment

(2) Picture i-f transformers ( 7) 4.5 Mc Trap Adjustment

(3) Picture i-f trap ( 8) Check of overall response

(4) Sweep of picture i- ( 9) AGC control adjustment

(5) Ratio detector (10) Horizontal oscillator
alignment alignment

R-F UNIT ALIGNMENT.—Disconnect the co-ax link
from terminal 2 of the r-f unit terminal board and connect a
39 ohm composition resistor between lugs 1 and 2.

Detune Tl by backing the core all the way out of the coil.

Back the L44 core all the way out. Back the L203 core all
the way out.

In order to align the r-f tuner, it will first be necessary to
set the channel-13 oscillator to frequency. The shield over the
bottom of the r-f unit must be in place when making any
adjustments.

The oscillator may be aligned by adjusting it to beat with
a crystal-calibrated heterodyne frequency meter. Couple the
meter probe loosely to the receiver oscillator.

Set the channel selector switch to 13.

Adjust the heterodyne frequency meter to the correct fre-
quency (236.75 mc).

Set the fine tuning control 30 degrees clockwise from the
mechanical center of its range.

Adjust Cl for an audible beat on the heterodyne frequency
meter.

Now that the channel-13 oscillator is set to frequency, we
may proceed with the r-f alignment.

Turn the AGC control fully clockwise.

Obtain a 7.5 volt battery capable of withstanding appre-
ciable current drain and connect the ends of a 1,000 ohm
potentiometer across it. Connect the battery positive terminal
to chassis and the potentiometer arm to terminal 3 of the
r-f unit. Adjust the bias box potentiometer to produce —3.5
volts of bias at the r-f unit terminal board.

Connect the oscilloscope to the test point TPl on top of
the r-f unit.

Connect the r-f sweep oscillator to the receiver antenna
terminals. The method of connection depends upon the output
impedance of the sweep. The P300 connections for 300-ohm
balanced or 72-ohm single-ended input are shown in the
circuit schematic diagram. If the sweep oscillator has a
50-ohm or 72.ohm single-ended output, 300-ohm balanced
output can be obtained by connecting as shown in Figure 10

Connect the signal generator loosely to the receiver antenna
terminals.

Set the receiver channel switch to channel 8.
Set the sweep oscillator to cover channel 8.

Insert markers of channel 8 picture carrier and sound car-
rier, 181.25 mc. and 185.75 mc.

Adjust C9, Cl1, C16 and C22 for approximately correct
curve shape, frequency, and band width as shown in Figurell.

The correct adjustment of C22 is indicated by maximum
amplitude of the curve midway between the markers. C16
tunes the r-f amplifier plate circuit and affects the frequency
of the curve most noticeably. C9 tunes the converter grid cir-
cuit and affects the tilt of the curve most noticeably (assuming
that C22 has been properly adjusted). Cl1 is the coupling ad-
justment and hence primarily affects the response band width.

Set the receiver channel switch to channel 6.

Adjust the heterodyne frequency meter to the correct fre-
quency (108.75 mc.).

Set the fine tuning control 30 degrees clockwise from the
mechanical center of its range.

Adjust LS5 for an audible beat on the heterodyne frequency
meter.

RCA Victor (continued)
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RCA Victor (continued) ALIGNMENT PROCEDURE

Set the sweep generator to channel 6.

From the signal generator, insert channel 6 sound and
picture carrier markers, 83.25 mc. and 87.75 mc.

Adjust L42, L45 and L49 for proper response as shown in
Figure 11.

L42 is adjusted to give maximum amplitude of the curve
between the markers. L45 primarily affects the tilt of the curve.
L49 primarily affects the frequency of response.

Connect the "VoltOhymst' to the r-f unit test point TPl.
Adjust C7 for —3.0 volts at the test point.

Retouch L42, L45 and L49 for proper response if necessary.
If necessary, retouch Cl1 for proper band width on channel 6.
Continue these retouching adjustments until proper response
is obtained and —3.0 volts of oscillator injection are present
at the test point, TPL.

Set the receiver channel selector switch to channel 8 and
readjust Cl for proper oscillator frequency.

Set the sweep oscillator and signal gerierator to channel 8.

Readjust C9, C16 and C22 for correct curve shape, fre-
quency and band width. Readjust Cl1 only if necessary.

Switch the receiver, the sweep oscillator and signal gen-
erator to channel 13.

Adjust L52 for maximum amplitude of the curve midway
between markers and then overshoot the adjustment by turn-
ing the slug in the same direction from the initial setting a
little more than the amount of turning required to reach maxi-
mum amplitude of response.

Adjust C22 for maximum amplitude of response.

Turn off the sweep generator. Adjust the L43 core for correct
channel 13 oscillator frequency, then overshoot the adjustment
by turning the slug a little more in the same direction from
the initial setting. Reset the oscillator to proper frequency by
adjustment of CI.

Turn the sweep oscillator back on.

Check the response of channels 7 through 13 by switching
the receiver channel switch, sweep oscillator and marker
oscillator to each of these channels and observing the
response and oscillator injection obtained. See Figure 11 for
typical response curves. It should be found that all these
channels have the proper shaped response with the markers
above 80, response.

If the markers do not fall within this requirement, switch to
channel 8 and readjust C9, Cl1, C16 and C22 as necessary.
If C22 required adjustment, the adjustment should be overshot
a small amount and corrected by adjistment of L52 to give
maximum amplitude of response between the sound and pic-
ture carrier markers. The antenna circuit (L52, C22) is broad
so that tracking is not particularly critical.

If the valley in the top of the selectivity curves for the high
channels is deerer than normal, the curve can be flattened
somewhat by decreasing the inductance of L44 by turning the
core stud in. Be sure to check for undesirable resonant suck-
outs on channels 7 and 8 if this is done.

Turn the sweep oscillator off and check the receiver channel
8 rf oscillator frequency. If the oscillator is off frequency
overshoot the adjustment of Cl and correct by adjusting L43.

Turn the receiver channel selector switch to channel 6.
Adjust L5 for correct oscillator frequency.

Turn the sweep oscillator on and to channel 6 and observe
the response curve. If necessary readjust L42, L45 and L49.
It should not be necessary to touch Cl1.

Check the oscillator injection voltage at the test point TPI.
It necessary adjust C7 to give —3 volts injection. If C7 is
adjusted, switch to channel 8, and readjust C9 for-proper
curve shape, then recheck channel 6.

Switch the receiver through channel 6 down through
channel 2 and check for normal response curve shapes and
oscillator injection voltage.

Likewise check channels 7 through 13, stopping on 13 for
the next step.

With the receiver on channel 13, check the receiver oscilla-
tor frequency. Correct by adjustment of Cl if necessary.

17T200, 17T201, 17T202,
17T211, 17T220

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the heterodyne frequency meter to each
channel and adjusting the appropriate oscillator trimmer to
obtain a beat on the freq. meter. It should be possible to adjust
the oscillator to the correct frequency on-all channels with the
fine tuning control 30 degrees clockwise from the mechanical
center of its range.

Picture Sound Receiver Channel

Channel Carrier Carrier R-F Osc. Oscillator
Number Freq. Mc. Freq. Mc. Freq. Mc. Adjustment

2....8525. 5975 . . 80750.... . Ll

3 . 61.25.. .. 6575 ... 86.750.. ...L2

4.... .. 67.25 . .. 71.75 ... 92.750... ...L3

5 ... .. 7725 . . 81.75....102.750. .. . .l4

6 .. 8325 ... 87275 .108750... . L5

7 . ..17525... . 17975 .. 200.750 ..... L6

8 ... 181.25 .. .185.75 .. .206.750... .. L7

9 ... 187.25.....191.75. . 212750 .. . 18

10 ..., 193.25... 197.75 218.750 . L9

11.. ..199.25 .203.75 ..224750 . . L0

12 ... 205.25.....209.75 230.750 .. . L1l

13 ....211.25 . . . 215.75. .. 236.750 . .Cl

Switch to channel 8 and observe the response.

Adjust Tl clockwise while watching the change in response.
When Tl is properly adjusted, the selectivity curve will be
slightly wider with a slightly deeper valley in its top.

Switch through all channels and observe response, oscilla-
tor injection and r-f oscillator frequency. Minor touch-ups of
adjustments may be made at this time. However, it C7 or C9
are changed appreciably, then a recheck of the oscillator
frequency on all channels should be made.

Reconnect the link from TIOl to terminal 2 of the r-f unit
terminal board.

Since Tl was adjusted during the r-f unit alignment it will
be necessary to sweep the overall i-f response.

R-F UNIT TUBE CHANGES.—Since most of the circuits
are low capacitance circuits the r-f unit may require readjust-
ments when the tubes are changed.

If the 6CB6 r-f amplifier tube is changed, it may be neces-
sary to readjust C16 and C22.

If the 616 oscillator and mixer tube is changed, then more
extensive adjustments are required.

For good conversion efficiency, the oscillator injection to a
triode mixer must be held reasonably close to the optimum
value. Although there is some latitude in this level, it is nearly
expended in the normal variation in injection from channel
to channel. Consequently, the adjustment of C7 is limited pri-
marily to establishing the conditions for good conversion.
Since changes in oscillator injection affect conversion gain, it
also affects the input capacity of the mixer, thus also affecting
tracking of the mixer grid circuit. These tube variations with
their consequent effect on circuit alignment thereby require
readjustment of the r-f unit if maximum conversion efficiency
is to be retained after the 6]6 tube is changed. It may be
possible, however, to try several 6]6 tubes and select one
which gives satisfactory performance without realignment.

PICTURE I-F TRANSFORMER ADJUSTMENTS.—
Connect the "VoltOhmyst'’ to the junction of R142 and R143.

Turn the AGC control fully clockwise.

Obtain a 7.5 volt battery capable of withstanding appre-
ciable current drain and connect the ends of a 1,000 ohm
potentiometer across it. Connect the battery positive terminal
to chassis and the potentiometer arm to the junction R142
and R143. Adjust the potentiometer for —5.0 volts indication
on the "'VoltOhmyst'".

Set the channel switch to channel number 9, 10 or 11.
Connect the "VoitOhmyst” to pin 4 of V110 and to ground.

Connect the output of the signal generator to the mixer grid
test point TP2 in series with a 1500 mm{ ceramic capacitor.

Connect a separate —5 volt bias supply to TPl with the
positive terminal to ground.

Set the generator to each of the following frequencies and
with a thin fiber screwdriver tune the specified adjustment
for maximum indication on the “VoltOhmyst’. In each in-
stance the generator should be checked against a crystal
calibrator to insure that the generator is on frequency.
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17T200, 17T201, 17T202,
17T211, 17T220

Adjust the signal generator output to give 3 volts on the
“VoltOhmyst'’ as the final adjustment 1s made.

(1) 24.25 me.—TI107 (3) 22.75 mc.~T105
(2) 25.5 me.—TI06

PICTURE I.-F TRAP ADJUSTMENT.— With the same
connections as above, tune the generator to 27.00 mc. and
adjust the T104 top core for minimum d-c on the "'VoltOhmyst'.
Set the generator output so that this minimum is about 3 volts
when final adjustment is made. If necessary, the i-f bias may
be reduced in order to obtain the 3 volt reading on the
"VoltOhmyst''.

SWEEP ALIGNMENT OF PIX I.F.—To align 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 r-f unit outer shield.

Connect a separate —5.0 volt bias supply to TP1 with the
positive terminal connected to gnd.

Set the channel selector switch between channels 2 and 13.

Clip 330 ohm resistors across terminals A and B of T106
and T107.

Preset Cl15 to minimum capacity.

Adjust the bias box potentiometer to obtain —5.0 volts cf

bias as measured by a "VoltOhmyst'' at the junction of R142
and R143. Leave the AGC control fully clockwise.

Connect a 180 ohm composition resistor from pin 5 of V106
to terminal A of T105. Connect the oscilloscope diode probe
to pin 5 of V106 and to ground.

Couple the signal generator loosely to the diode probe in
order to obtain markers.

Adjust Tl (top) and T104 (bottom) for maximum gain and
with 25.5 mc. at 70’ of maximum response.

Set the sweep output to give 0.3 volt peak-to-peak on the
oscilloscope when making the final touch on the above
adjustment.

Adjust C115 until 22.25 mec. is at 707 response with respect
to the low frequency shoulder of the curve as shown in
Figure 12.

Disconnect the diode probe, the 180 ohm and two 330
ohm resistors.

Connect the oscilloscope to pin 4 of V110 socket.

Leave the sweep generator connected to the mixer grid
test point TP2 with the shortest leads possible.

Adjust the output of the sweep generator to obtain 3.0 volts
peak-to-peak on the oscilloscope.

Couple the signal generator loosely to the grid of the first
pix i-f amplifier. Adjust the output of the signal generator to
produce small markers on the response curve.

Retouch T10S, T106 and T107 to obtain the response shown
in Figure 13.

It is especially important that the 22.4 mc. marker should
fall at 557 on the overall i-f response curve. If the marker
should fall appreciably higher than 557, trouble may be
experienced with sound in the picture. If the marker skould
fall appreciably below 557 response, the sound sensitivity
may be reduced and may cause the sound to be noisy in
weak signal areas.

RATIO DETECTOR ALIGNMENT.—Set the signal gen-
erator at 4.5 mc. and connect it to the first sound i-f grid,
pin 1 of V101,

As an alternate source of signal, the RCA WR39B or
WR39C calibrator may be employed. In such a case, connect

the calibrator to the grid of the third pix i-f amplifier, pin
1 of V108.

Set the frequency of the calibrator to 25.50 mec. (pix
carrier) and modulate with 4.5 mc. crystal. The 4.5 mc.
signal will be picked off at L102 and amplified through the
sound i-f amplifier.

Connect the ''VoltOhmyst'’ to pin 2 of V103.
Tune the ratio detector primary, T102 top core for maximum

d-c output on the "“VoltOhmyst''. Adjust the signal level from
the signal generator for 6 volts on the “VoltOhmyst’” when

inally peaked. This is approximately the operating level of
' the ratio detector for average signals.

RCA Victor (continued)
ALIGNMENT PROCEDURE

Connect the "VoltOhmyst' to the junction of RI06 and C108.

-Tune the ratio detector secondary T102 bottom core for zero
d-c on the "‘VoltOhmyst"’.

Repeat adjustments of TIO2 top for maximum d-c at pin 2
of V103 and T102 kottom for zero d-c at the junction of R106
and C108. Make the final adjustments with the signal input
level adjusted to produce 6 volts d-c on the “'VoltOhmyst'’ at
pin 2 of VI03.

SOUND I-F ALIGNMENT.—Connect the signal genera-
tor to the first sound i-f amplifier grid, pin 1 of V10l.

As an alternate source of signal, the RCA WR39B or
WR39C calibrator may be employed as above.

Connect the "VoltOhmyst"’ to pin 2 of V103.

Tune the TIOl top core for maximum d-c on the “Volt-
Ohmyst''.

The output from the signal generator should be set to
produce approximately 6.0 volts on the “"VoltOhmyst’’ when
the final touches on the above adjustment are made.

4.5 MC. TRAP ADJUSTMENT.—Connect the signal
generator in series with a 1,000 ohm resistor to pin 2 of V109.
Set the generator to 4.5 mc. and modulate it 30 ; with 400
cycles. Set the output to approximately 0.5 volts.

Short the third pix i-f grid to ground, pin 1, V108, to
prevent noise from masking the output indication.

Connect the crystal diode probe of an oscilloscope to the
plate of the video amplifier, pin 8 of V110.

Adjust the core of L103 for minimum output on the oscillo-
scope.

Remove the short from pin 1, V108 to ground.

As an alternate method, this step may be omitted at this
point in the alignment procedure and the adjustment made
“'on the air’’ after the alignment is completed.

If this is done, tune in a station and observe the picture on
the kinescope. If no 4.5 mc. beat is present in the picture, when
the fine tuning control is set for proper oscillator-frequency,
then L103 requires no adjustment. If a 4.5 mc. beat is present,
turn the fine tuning control slightly clockwise so as to exagger-
ate the beat and then adjust L103 for minimum beat.

CHECK OF OVERALL RESPONSE.—If desired, the
overall response of the receiver can be checked on each
channel.

Connect the r-f sweep generator to the receiver antenna
input terminals. If necessary, employ one of the pads shown
in Figure 10 to maich the sweep output cable to the r-f unit.

Connect the signal generator loosely to the first pix i-f
amplifier grid.

Adjust the bias potentiometer to obtain —5.0 volts of bias
as measured by a “VoltOhmyst” at the junction of R142
and R143.

Connect the oscilloscope to pin 4 of V110.

Check the response of channels 2 through 13 by switching
the receiver channel switch and sweep oscillator to each of
these channels and observing the response obtained. On
each channel, adjust the output of the sweep generator to
obtain 3.0 volts peak-to-peak on the oscilloscope.

I.F markers at 22.4 mc., 24.75 mc. and 25.5 mc. should be
provided by the signal generator.

The response obtained in this manner should be very similar
to that shown in Figure 13.

Some curves may show a 109, sag in the top between
22.75 mc. and 24.75 mc. while others may show a 1094 peak
in this region. This may be considered normal.

If the picture carrier is consistently high or low on all
channels, TI06 may be adjusted slightly. Do not adjust T105.

AGC CONTROL ADJUSTMENT.—Disconnect all test
equipment except the oscilloscope which should be connected
to pin 8 of V110.

Connect an antenna to the receiver antenna terminals.

Turn the AGC control fully counter-clockwise.

Tune in a strong signal and adjust the oscilloscope to see
the video waveform.

Turn the AGC control clockwise until the tips of sync begin
to be compressed, then counter-clockwise until no compression
is obtained.
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RCA Victor (continued)

HORIZONTAL OSCILLATOR ADJUSTMENT.—Nor-
mally the adjustment of the horizontal oscillator is not con-
sidered to be a part of the alignment procedure, but since the
oscillator wavelorm adjustment may require the use of an
oscilloscope, it can not be done conveniently 1n the field. The
waveform adjustment is made at the factory and normally
should not require readjustment in the field. However, the
waveform adjustment should be checked whenever the re-
cewer is aligned or whenever the horizontal oscillater opera-
tion is improper.

Horizontal Freguency Adjustment.—Tune in a station
and sync the picture. If the picture cannot be synchromzed
with the horizontal hold control R170B, then adjust the T110
frequency core on the rear apron until the picture will
synchronize. If the picture still will not sync, turn the T110
waveform adjustment core (under the chassis) out of the coil
several turns from its original position and readjust the T110
frequency core until the picture is synchronized.

Examine the width and linearity of the picture. If picture
width or linearity is incorrect, adjust the horizontal drive
control C161B, the width control L106 and the linearity control
L108 until the picture is correct.

Horizontal Oscillator Waveform Adjustment.—The
horizontal oscillator waveform may be adjusted by either of
two methods. The method outlined in paragraph A below may
be employed in the field when an oscilloscope is not available.
The service shop method outhned in paragraph B below
requires the use of an oscilloscope.

A.—Turn the horizontal hold control completely clockwise.
Place adjustment tools on both cores of T110 and be prepared
to make simultaneous adjustments while watching the picture
on the screen. First, turn the T110 frequency core (on the rear
apron) unhl the picture falls out of sync and three or four
diagonal black bars sloping down to the right appear on the
screen. Then, turn the waveform adjustment core (under the
chassis) into the coil while at the same time adjusting the fre-
quency core so as to maintain three or four diagonal black
bars on the screen. Continue this procedure until the oscillator
begins to motorboat, then turn the waveform adjustment core
out until the motorboating just stops. As a check, turn the T110
frequency core until the picture is synchronized then reverse
the direction of rotation of the core until the pic¢ture falls out
of sync with the diagonal bars sloping down to the right.
Continue to turn the frequency core in the same direction. No
more than three or four bars should appear on the screen.
Instead, the horizontal oscillator should begin the motorboat.
Retouch the adjustment of the TI10 waveform adjustment core
if necessary until this condition is obtained.

B.—Connect the low capacity probe of an oscilloscope to
terminal C of TI10. Turn the horizontal hold contral one-
quarter turn from the clockwise position so that the picture is
in sync. The pattern on the oscilloscope should be as shown
in Figure 14. Adjust the waveform adjustment core cf T110
untl the two peaks are at the same height. During this
adjustment, the picture must be kept in sync by readjusting
the hold control if necessary.

This adjustment is very important for correct operation of
the circuit. If the broad peak of the wave on the oscilloscope
1s lower than the sharp peak, the noise immunity becomes
poorer, the stabilizing effect of the tuned circuit is reduced
and drift of the oscillator becomes more serious. On the other
hand, it the brcad peak is higher than the sharp peak, the
oscillator is overstabilized, the pull-in range becomes inade-
quate and the broad peak can cause double triggering of the
oscillator when the hold control approaches the clockwise
position.

Remove the oscilloscope upon completion of this adjustment.

Horizontal Liocking Range Adjustment.—Set the hori-
zontal hold control to the full counter-clockwise position.
Momentarily remove the signal by switching off channe! then
back. The picture may remain in sync. If so turn the T110
frequency core slightly and momentarily switch off channel.

ALIGNMENT PROCEDURE

17T200, 17T201, 17T202,
17T211, 17T220

Repeat until the picture falls out of sync with the diagonal lines
sloping down to the left. Slowly turn the horizontal hold control
clockwise and note the least number of diagonal bars
obtained just before the picture pulls into sync.

If more than 3 bars are present just before the picture pulls
into sync, adjust the horizontal locking range trimmer Cl161 A
slightly clockwise. If less than 2 bars are present, adjust
C16lA slightly counter-clockwise. Turn the horizontal hold
control counter-clockwise, momentarily remove the signal and
recheck the number of bars present at the pullin point.
Repeat this procedire until 2 or 3 bars are present.

Turn the horizontal hold control to the maximum clockwise
position. Adjust the T110 frequency core so that the diagonal
bar sloping down to the right appears on the screen and then
reverse the direction of adjustment so that bar just moves to
the left side of the screen leaving the picture in synchronization.

SENSITIVITY CHECK.—A comparative sensitivity check
can be made by operating the receiver on a weak signal
from a television station and comparing the picture and sound
obtained to that obtained on other receivers under the same
conditions.

This weak signal can be obtained by connecting the shop
antenna to the receiver through a ladder type attenuator pad.
The number of stages in the pad depends upon the signal
strength available at the antenna. A sufficient number of
stages should be inserted so that a somewhat less than normal
contrast picture is obtained when the picture control 1s at the
maximum clockwise position. Only carbon type resistors should
be used to construct the pad.

RESPONSE CURVESare shown in the classical manner of
presentation, that is with “response up’’ and low frequency to
the left. The manner in which they will be seen in a given test
set-up will depend upon the characteristics of the oscilloscope
and the sweep generator. The curves may be seen inverted
and, or switched from left to right depending on the deflec-
tion polanty of the oscilloscope and the phasing of the
sweep generator.

NOTE ON R-F UNIT ALIGNMENT.—Because of the
frequency spectrum involved and the nature of the device,
many of the r-f unit leads and components are critical in some
respects. Even the power supply leads form loops which couple
to the tuned circuits, and if resonant at any of the freguencies
involved 1n the performance of the tuner, may cause serious
departures from the desired characteristics. In the design of
the receiver these undesirable resonant loops have been
shifted far enough away in frequency to allow reasonable
latitude in their components and physical arrangement with-
out being troublescme. When the r-f unit is aligned in the
receiver, no trouble from resonant loops should be experi-
enced. However, if the umit 1s aligned in a jig separate from
the recewver, attention should be paid to insure that unwanted
resonances do not exist which might present a faulty repre-
sentation of r-f unit alignment.

A resonant circuit exists between the r-f tuner chassis and
the outer shield box, which couples into the antenna and fr-
plate circuits. The frequency of this resonance depends on the
physical structure of the shield box, and the capacitance ba-
tween the tuner chassis and the front plate. In the KRK8 units,
this resonance should fall between 120 and 135 mc. and is
controlled in the design by using insulating washers of dif-
ferent thicknesses (in the front plate to tuner chassis mounting)
to compensate for differences in the shield boxes of different
models of receivers. The performance of the tuner, particularly
on channels 7 and 8 will be impaired 1f the proper washers
for the particular shield box involved are not used. Obviously
then, if the r-f unit is removed for service, the washers should
be replaced in the correct order when the unit is replaced.
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21T218, 21T227, 21T228,
21T229, employ 21AP4,

but use almost identical

circuit to the one shown

on these pages.

S101 FUNCTION SWITCH
INPUT VIEWED FROM FRONT AND +260V
SHOWN N POSITION NO.1
{MAX, COUNTER CLOCKW!SE)
POS I TV MIN HIGHS
2-TV NORMAL
3-PHONO NORMAL

E

T107
ATH PI% ci30
1+F TRANS 120
:zsnﬁc & vite
R128 Ri3i e L g Lia ci3z 17aP4
HESHRS 3300 "33 T St 260 mum 0.1 KINESCOPE
s GR 1——-{ g -
Al T R216 LICS w 2 >
i 10k $ Q%0 257 i o S
MU-H
R137 R _/
:g<j.i;zoeoa BLK BLU AT 150k |5 A
! w S PICTURE
]_: §S conir ! l._') GLass
. RI33¢ SRIZS ¥, em—— >
). 27K 12K 7z t COATING
R214
2 R138
5600
—
+260v
65;“-}281" Wi sklém TI08
3 6J5 -6T VERT SWEEP
65 SYNC R157 ci4g VERTSWEEP R174 RI175 CI55 C157 VERT. SWEEP QUTPUT TR
o5 OuUTPUT cox 150K 100K oows czz oUTPUT
it CHANNEL
_[ g% 258 ICM?IC‘SV IND. LAMP
c1a7 Ri6s > S T Ses
ooaz 8 I 5 v
' O L g BRN
R170A 8% RI76
1.2 MEG 2} = R172 8200
VERT Y Tap, y2|eis2y R177
HoR $2 w73 ot mes |.033 [ 270K
co 2.5 MEG 14
HEIGNTS 2 dcisa
CONTR.S T.c022
+260V S—— ) | 4
Clso‘\__c’iaa R1TY V121
T > 358~ 5Y3-6T 5U46
REC

6BQ6-6T az0s

HOR SWEEP 6800
ouTPUT

+13 600V

P03 M J103F
DEFL YOKE PIN VIEW | REAR VIEW

>
- o r
r: c I v VERT COIS .
117 “ W'N: €175 R207[ %z Lo L(09 !
022 3 SONTR 330 560 163 L
- v
¢ 1t
¢ ’g— R708 R209 |‘
cV72 19= 560 560 1 veL
o012 (=
—  _ _TJBLxk-RED SUPPLY
BLU
F 101
.2 AMP BLU-YEL
L0~ BLOW
-\o

All resistance values in ohms. K=1000.

All capacitance values less than 1 in MF Direction of arrcws at controls indicates
and abovel in MMF uniess otherwise noted.  clockwise rotation.

All voltages measured with *'VoltOhmyst'’
and with no signal input. Voltages should In some receivers, V119-10 was con-

hold within +20%, with 117 v. a-c supply. nected to the junction of R171 and C183. Schematic Diagram ' 31

. tube and antenna mat-

In weak signal areas,
noisy sound can be im-
proved by following
these suggestions.
Watch the picture from
the top of the chassis,
turn T105 one-half to
one turn clockwise to
improve sound. This
should not weaken or
decrease picture con-
trast. On high chan-
nels, a slight impro-
vement in both picture
and sound may be ob-
tained by retouching
the R.F. tuner antenna
trimmer C22, located
between 6CB6 R.F.

ching transformer unit.
In some cases, adjust-
ing the tuning of T101

sound I.F. transformer
may improve sound.
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c7 c2 TEST TEST PAD FOR PAD FOR PAD FOR
0SCILLATOR FINE POINT POINT 50 n CoAX, 72 n. COAX. 3000 BAL]
INJECTION TUNING TP2 INPUT

ON THIS SIDE
4710,

130a 1300

Ls2
IN 4710,
BACK 3000 o N 3005
BALANCED BALANCED BALANCED
ouUTPUT OUTPUT oUTPLT
cn Figuyre 10—Sweep Attenuator Pads
| aanD
= WIDTH
o6t ]
FREQ L4 S 5 s A
La2
N
BACK
T L49 Las
CONYERTER
s.
RAN o s 3 s P 5
Figure 6—R-F Unit Adjustments //\ /\/\
S5
D
2 O,
9(8-. ©
i
% s
v v
2 )
0 o 9 s P S
Figure 7—R-F Oscillator Adjustments 4
@ @ ® O, @
——— 4 i Ui
TRAP TUNING
Zonthe
» - ]
3 osciLLator SELECToR Figure 11—R-F Response
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DET TRANS. SND. Ff TRANS. R Tewiren TR
> T101 A TI05- 280 - 90
"N m@xuu-‘m W @PX IFF =
4.5MCp= YN SERyyop FEANP 1166 (L AMP T TRANS. 7
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0 AUG 12T SND 1-FAL A 'ON-OFF SWITCH
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3 L1g3 =4 62 22.4MC )
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P 4.5MC TRAP g 55%
iy W 6ACT
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i o . . .
igure Top Chassis Adjustments Figure 12 Figure 13
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' a a i Figure 14— Horizontal Oscillator Wave Forms
Figure 9—Bottom Chassis Adjustments
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<

) RCAV/ICTOR MODHS 171250, 17T261DE

Chassis No. KCS74

A complete circuit diagram is printed across the next two pages, over.
For alignment information refer to material on pages 131 to 135, in the
1952 Television Servicing manual, Volume TV-6. That alignment data
presented in connection with other RCA Victor sets is applicable to these

additional models.

ION TRAP MAGNET ADJUSTMENT. — Set the ion' trap
magnet approximately in the position shown in Figure 1.
Starting from this position immediately adjust the magnet by
moving it forward or backward at the same time rotating it
slightly around the neck of the kinescope for the brightest
raster on the screen. Reduce the brightness control setting
until the raster is slightly above average brilliance. Turn the
focus control (shown in Figure 1) until the line structure of the
raster is clearly visible. Readjust the ion trap magnet for
maximum raster brilliance. The final touches of this adjust-
ment should be made with the brightness control at the maxi-
mum clockwise position with which good line focus can be
maintained.

PIN-CUSHION
CORRECTION

FOCUS MAGNET
MOUNTING SCREW

KINESCOPE
SOCKET
ION TRAP
MAGNET N

FOCUS
CONTROL

DEFLECTION
YOKE
AOJUSTIM ENT

KINE

DEFLECTION
YOKE CUSHION

CENTERING
ADJUSTMENT
LOCK SCREW

Figure 1—Yoke and Focus Mugnet Adjustments

DEFLECTION YOKE ADJUSTMENT. —If the lines of the
raster are not horizontal or squared with the picture mask,
rotate the deflection yoke until this condition is obtained.
Tighten the yoke adjustment wing screw.

PICTURE ADJUSTMENTS. —-It will now be necessary to
obtain a test pattern picture in order to make further adjust
ments. Connect the antenna transmission line to the receiver.

If the Horizontal Oscillator and AGC System are operating
properly, it should be possible to sync the picture at this point,
However, if the AGC control is misadjusted, and the receiver
is overloading, it may be impossible to sync the picture.

If the receiver is overloading, turn R181 on the rear apron
(see Figure 2) counter-clockwise until the set operates normally
and the picture can be synced.

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT. —
Turn the horizontal hold control to the extreme counter
clockwise position. The picture should remain in horizontal
sync. Momentarily remove the signal by switching off channel
then back. Normally the picture will be out of sync. Turn
the control clockwise slowly. The number of diagonal black
bars will be gradually reduced and when only 2 or 3 bars
sloping downward to the left are obtained, the picture will
pull into sync upon slight additional clockwise rotation of the
control. Pull-in should occur before the control has been
turned 120 degrees from the extreme counter-clockwise posi-
tion. The picture should remain in sync for approximately 90
degrees of additional clockwise rotation of the control. At the
extreme clockwise position, the picture should remain in sync
and should not show a black bar in the picture.

R-F R211

uNIT VERTICAL
B LIMEARITY
% CONTROL

R199
HEIGHT
:o%v?szo«. T3 Li07
RI81 HORIZONTAL HORIZONTAL
AGC 0SCILLATOR LINEARITY
CONTROL. FREQ ADJ. CONTROL
| L106
WIOTH
é C1918 CONTROL
HORIZONTAL i

DRIVE

Y
Jiol J102 c191A
& RiZ
@PHONO  VIDEO ©, HORIZ & of \
& RANGE

INPUT  LACK

Figure 2—Rear Chassis Adjustments

CENTERING ADJUSTMENT. — No electrical centering con-
trols are provided. Centering is accomplished by means of a
separate plate on the focus magnet. The centering plates in-
clude a locking screw which must be loosened before cen-
tering. Up and down adjustment of the plate moves the picture
side to side and sidewise adjustment moves the picture up
and down.

If a corner of the raster is shadowed, check the position of
the ion trap magnet. Reposition the magnet within the range
of maximum raster brightness to eliminate the shadow and
recenter the picture by adjustment of the focus magnet plate.
In no case should the magnet be adjusted to cause any loss
of brightness since such operation may cause immediate or
eventual damage to the tube. In some cases it may be neces-
sary to shift the position of the focus magnet in order to
eliminate a corner shadow,

WIDTH. DRIVE AND HORIZONTAL LINEARITY AD]JUST-
MENTS. — Adjustment of the horizontal drive control affects
the high voltage applied to the kinescope. In order to obtain
the highest possible voltage hence the brightest and best
focused picture, adjust horizontal drive trimmer C191B counter-
clockwise until the picture begins to “wrinkle” in the middle
then clockwise until the' “wrinkle" disappears.

Turn the horizontal linearity control L107 clockwise until
the picture begins to “wrinkle” on the right and then counter-
clockwise until the “wrinkle”” disappears and best linearity
is obtained.

Adjust the width control L106 to obtain correct picture width.

A slight readjustment of these three controls may be neces.
sary to obtain the best linearity.

STATION SELECTOR
FINE TUNING

TO REMOVE ESCUTCHEON, SLIDE
SPRING CLIP TO LEFT

OSCILLATOR ADJUSTMENT
FOR CHANNEL NUMBER

Figure 3—R-F Oscillator Adjustments
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RCA Victor Models 17T250DE and 17T261DE, using Chassis KCS-74.

ANT MATCHING UNIT

LS9 Lss |
1-ETRAP F-M !
AS5.75 MC. TRAP

6 o —

Vio2

6AUG
2ND. SOUND
1-F AMPL,

Ri2  RI3 c2!
3360 150 Pty
3 -
G20 RIG1
1500 1.8 MEG.
3300
10 +285 V.
FUNCTION SWITCHES VIEWED
BRoS FROM FRONT, AND SHOWN IN POS.1
{MAX. COUNTER - CLOCKWISE)
POS. 1 . TV MIN.HIGHS
i 2-1’v NORMAL.
a7 RB R14 I IV MIN. LOWS
R-FAMPL. 470K 1000 g - Bhone: Mokmar: s
cza.[ G-PHONO. MIN.LOWS.
1560 T R-F A-G-C
| vioe vio7
9 Tio4 T105 T106 T07
f4'-55 ‘ wr.ex - BAUS IST. PIX, 1~F  2ND. PIX. 1-F 6CR6 3RO. PIX. 1-F
BSMC GRID TRANS. 18T, PIX. PLATE TRANS. GRID TRANS, 2ND. PIX. TRANS.
o F AMPL 41,8 MC.
o [F13TV-NO SIGNAL A B
— _ Toans. - |2 e
= c"lGXS — .A'_'lﬂ—: 2l e o] o
55-80 22 33 T :{C 1374 C1378)
+ Iosc $mixer | 22008 | % 84700 4700) 3
werrl T s
R135 SR137 R140
: ' QI8 247k S1000 68
H R4 — c
’ 3300 | | r
| 6
: Ty
| =CIS56A R138 Liol
| 1500 F 1500 w s ;_4700 ;_1;33 :zougs $E128 . !
R2 ! R122 Lciza ; :-c'\;;a SRi28 e
ok | tes lup || 100 I 041 ¥ a700 2000 O
-1 ll 4 N C|23Allct Alcaizp
3 c6 T C30 3RI
i 1500] 1560 )) ;*,‘gz,( Jpkos II"’°° Iswme $520%
+ WA
Rt s Llecs Letsy I-F aG-C cies L Srms R16a
100K $ T 22 T0. : 3 3 Sies o
11 S| lo i S $iex
=
- H
: CHANNEL SELECTOR SWITCHES VIEWED Vi VA VAN
srmainnrene el |scBel [ esier ESNT-6T | susilowe GSNT
___________________»_I_ CONEY LBy _7 S047 AGC AMPL. 2‘7' HOR, 5;"‘_’%“"'-- SYNC. SEPARATOR | 270KQ T 330 VE:‘:LY_"
AA—g 12K
- . %1513 3 ?!60 2158 | mrrp o2y +aav
,0033 47K '
MEG.‘I s6003 8 [Ciez 2
T 100,
ALIGNMENT OF HORIZONTAL OSCILLATOR. —1If in the .’ e ¢ vl =
above check the receiver failed to hold sync with the hold +54V. "3‘13‘: 3
control at the extreme counter-clockwise position or failed to PO o O i N
hold sync over 90 degrees of clockwise rotation of the control Sk 3 v T e 3 M
from the pullin point, it will. be necessary to make the follow- * %3 AG-C - . [
ing adjustments. ) 159 J._:‘maa 1%area 3SR 2aps ri19 3 | cres
i ¢ X o 3 10 MF. RI73 1000 150K, o1
Horizontal Frequency Adjustment. — Turn the horizontal hold .0018 <47°'<I 121 1 +285v. I
control to the extreme clockwise position. Tune in a television j )
station and adjust the T113 horizontal frequency adjustment R197B ctea L
at the rear of the chassis until the picture is just out of sync 15K o 82 T
and the horizontal blanking appears as a vertical or diagonal R227 R R226 vie 13 A
black bar in the raster. Then turn the T113 core until the bar l 3 w'_,\";’w'fl GRSNZE;§J: “3;;“:‘2‘: 6B Q6-6GT
moves out of the picture leaving it in sync. s oG ot 7 it B 31 7 -
Horizontal Locking Range Adjustment. — Set the horizontal  *28°Y cwo 197 [+E20V ]2 LD Y " i) c200
hold control to the full counter-clockwise position. Momentarily ﬁm ¥ ~easv] R 2K ic o: 680
remove the signal by switching off channel then back. The R221 & 2 ‘. | it
C191A 2223 Cloe ey =
picture may remain in sync. If so turn the T113 rear core 1p-160 0.1 _teV. cloe 1l g%gg; |
slightly and momentarily switch off channel. Repeat until the HORIZ. Lewe oa7 8 Il A E _} Rz3ag YhokiZ
picture falls out of sync with the diagonal lines sloping down RgNTGRE e SR222 $R224 C195_ 1 $ R225 Yaz” r22s L4 © CONTR
to the left. Slowly turn the horizontal hold control clockwise J 3 820K2 82K -°22I 3900 100K 2 2 1.8 cjo9 T
and note the least number of diagonal bars obtained just f MEG. o) —it 1
. . {+] .
before the picture pulls into sync. €193 L $R2203 §§§i p: ﬁ.}” .%%n! Rué?% g'.i
If more than 3 bars are present just before the picture pulls 12 Tewsox ] ) cie3 ,l
into sync, adjust the horizontal locking range trimmer Cl1S1A DhaE:
slightly clockwise. If less than 2 bars are present, adjust CIS1A ez 28 '
slightly counter-clockwise. Turn the horizontal hold control +285V. _oee-

counter-clockwise, momentarily remove the signal and re-
check the number of bars present at the pull-in point. Repeat
this procedure until 2 or 3 bars are present.

134

Coil resistance

All resistance values in ohms. K = 1000.
not shown.

All capacitance values less than "1in MF
and above 1 in MMF unless otherwise noted.

values less than 1 ochm are

Direction of arrows at comxols indicates

clockwise rotation.
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17T250DE, 17T261DE SCHEMATIC DIAGRAM
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Circuit Schematic Diagram
1l voltages measured with “VoltOhmyst"’ For waveform photographs and service sug- In some receivers, a 6AG7 tube may be

with no signal input. Vollages should gestions, refer to the Fourth Edition of the employed in place of the 6CL6 video amplifier.

i within *20% with 117 v. a-c supply. 17T153 Service Data. ‘ 3 s

e
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MODEL IDENTIFICATION CHART
I Model Chassis Sales Name
M-1733A 17T Saratoga
*M-1734A 1772 Northbrook
C-1735A 1771 Lakewood
C-1736A 1771 Glendale
M-2107A 21T Beverly
C-2108A 21T1 Westport
*C-2109A 2172 Montclair
C-2110A 2171 Malibu
RAYTHEON TELEVISION AND RADIO CORPORATION C-2111A 2171 Plymouth

A Subsidiary of Raytheon Manufacturing Company
* NOTE: Models include Raytheon's Continuous UHF Tuner

1771, 1772, 21T1 AND 2172 CHASSIS

lon Trap Magnet

SERVICE ADJUSTMENTS The position of the ion trap magnet MUST be over the

Horizontal Hold Control (L-30}:

The horizontal hold control is located on the rear
flange of the chassis and should be adjusted in the fol-
lowing manner.

Set the picture control to its normal operating posi-
tion. Turn the thumb screw clockwise until it reaches its
stop. Turn two complete turns counter-clockwise. The
thumb screw is a vernier adjustment and will then be in
the center of its range.

Turn the iron core with a small screwdriver or adjust-
ing tool until the picture is steady (no horizontal move-
ment}. Set the core to the middle of its range.

After the iron core has been properly adjusted the
thumb screw should then be used as a vernier adjust-
ment to control synchronization when necessary.

Horizontal Linearity Magnet - 17 only

The horizontal linearity magnet affects the linearity
of the right side of the picture only. The magnet pulis or
stretches the right side and has a greater effect closer
to the picture tube.

Anti-Pin Cushion Magnet - 21" only

Adjust centering until an edge of the raster is visible.
Loosen the positioning screws and slide the magnet back-
ward or forward until the edge of the raster is vertically

straight. If keystoning is noticed adjust magnets in OSCILYL;‘IS';

vertical plane.
PRE-ALIGNMENT PRECAUTIONS

If sweep generator does not have'a balanced output,
connect a 150 ohm resistor in series with the ground
lead and 150 ohms minus the internal resistance of
the generater in series with the hot lead.

Connect a 1000 mmf capacitor across scope ter-
minals and a 10K ohm resistor in series with hot
scope lead as close to test point as possible.

Connect signal generator through a 1000 mmf capa-
citor.

Set F-S-L switch to "Fringe" position.

When aligning the IF Amplifier be sure tuner is
turned to high band channe! 13.

(Continued on next page.)

T6
VERT.

grid of the picture tube (second cylinder from the base
identified by a flared forward lip} If the adjustment is
necessary, loosen the wing nut and rotate until the posi-
tion which gives maximum illumination is found. Adjust
the screw for maximum illumination. Repeat the above
two steps. Rotate and slide magnet until the best focus
position is found. Tighten wing nut.

Centering Magnet

The centering magnet should be rotated and the
control adjusted until the picture is properly framed
keeping in mind that the effect of the control is governed
by the position of rotation. If the control is above or
below the neck of the picture tube, the picture will be
moved up or down. To the left or right of the neck of
the picture tube, the picture will be moved either to the
left or right.

Deflection Yoke

The correct position for the deflection yoke is as far
forward on the neck of the picture tube as the shape of
the tube will allow. Tube shadow or a tilted raster may
result from an incorrectly positioned yoke. If a position-
ing adjustment is necessary, loosen the yoke wing nut

located at the top of the picture tube assembly,

Top Chassis View T4
AUDIO
OUTPUT
TRANS.

RIOI
FILAMENT
DROPPING
RESISTOR

SELENIUM
RECTIFIERS

78
H. V.DEFLECTION

F,
A RS2
29 POWER
RESISTOR
| gywh)

G NPUT _
? @ RECEPTACLE /7Y L30
CORE
Y 7 } ADJUSTMENT
V. SIZE V. HOLD SYNG. FRINGE
CONTROL CONTROL STABILIZER SUBURBAN M. HOLD
R73 R69 ADJUST LOCAL CONTROL
NTROL SWITGH

Rl

TRANSFORMER
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RAYTHEON VIDEO I-F ALIGNMENT (Continued)
Signal Sweep Signal
S':ep Generator Generator Input o"'?"' Remarks Adjust Response
0 Freq. (mc.) Freq. (mc.) Point Point
. T2 pri. a3 2
. ¢ |Scope at junci Connect short P
1 gig 25 PfI:b1 ;f tion of L25,| between pin 5 and CTZ S(Ie'c.
. © R27, C58 pin 6 of tube 4 °:":dmg
Calibrate scope for sensitivity of one volt per inch. Adjust peak response for one inch deflection. Marker
P Y P just p P
2 should fall 10% down. If response curve is not as shown readjust coupling rod (bottom of T2) for prope:r band-
width an rimary and secondary for flat response and maximum gain.
idth and T2 primary and dary for fl ) d i gai
Remove Short.
3 oy Conv?c;'fer ir:::/f?:na:f Adjust generator for (1;19'Bf Maximum
: gri output of approx. N Reading
L25, R27, C58 Chassis)
* : 0 2 volts DC
Converter VTVM at | Adjust generator for L19-A Maximum
4 26.5 _ rid junction of | output of approx. bottom of :
9"+ |Lz5, R27, C58 2 volts DC L0 pRs
Remove Short.
5 21.4 Converter 'rl:/f?:na:f Adjust generator for L19-B Maximum
g m— grid . L2|5, R27, C58 ou'r|:2>u\+m<|>,1:s aggrox. (top of chassis) Reading
c 4 VTVYM at | Adjust generator for :
6 23.8 _ o;\:iedr o junction of output of approx. L16 h’g::g‘\:;n
« |L25, R27,C58 2 volts DC
c + VIVM at | Adjust generator for .
v 25.0 _— o;\;iedr o iunc'rioncof output of approx. L15 hé‘:::;?:;n
« |L25, R27, C5h8 2 volts DC
Converter |Scope at junc .
8 _ 25 grid fion of L25, T2 pri. Rock for flat
. R27, C58 (top of chassis) response
23.5 Converter (Scope at junc| Marker should be 50% Check
9 25 grid tion of L25, d:wv; and respohnse c:zvlz point 238 2678
26.5 * R27, C58 sn(:;.dreb;:ea:s :Ii;:r'rllenf. °n|Y

Picture IF frequency 26.75 MC — Sound. IF frequency 22.25 MC.
* NOTE: A very short lead from the generator must be used to prevent regeneration.

VIDEO TRAP COIL (L-29) ADJUSTMENT

4, Turn the slug in (clockwise) until the horizontal
scanning lines are smooth and continuous

1. Tune in a station.
2. Adjust the tuner until sound bars just appear.

3. Turn L-29 slug all the way out {counter-clockwise).

SOUNDP I-F ALIGNMENT

Short antenna to ground.

Junction of | VTVM at T3 pri. .
1 45 S L25, R27, | junction of - (bottom of bﬁ:::;',’:;"
C58 R44, C65, C67 chassis)
Junction of |Scope at junc.| Sweep approximately T3 sec.
2 _ 4.5 L25, R27, | tion of R44, | =100 kc—Adjust for| (popom of
C58 Cé5, C67 maximum linearity chassis)
. Junction of |Scope at junc: Sweep approximately T3 pri.
3  — 4.5 L25, R27, | tion of R44, | £100 ke—Adjust for| [y pom of
Cs8 Céb5, Cb7 symmetry of Peaks chassis)
NOTE: L-29 coil should only be adjusted as prescribed. Do not edjust for maximum sound. 37




MOST-OFTEN-NEEDED 1953 TELEVISION SERVICING INFORMATION

ANTENNA
TERMINAL

Raytheon 17T1, 17T2, 21T1, 21T2 Chassis

L3

to-F i socxer & pLug

N U H.F. POWER

PILOT LIGHT NOTE

L2
270 phy

L33
305 ahy

{ R39 CENTERING  LINEARITY ®
1000 10N TRAP  MAGNET MAGNET

RS4
820K

ST HaoT ad5ThacEs Wi one
PILOT LIGHT BULB R33 HIGH
2500 f34 R3S VOLTAGE ca
T3 NOTE:PART NO-I3M-19643 o0 ’;3,"" rnoyo @ -
AN ALTERNATE RATIO DETECTOR R32 . C72C S DSCavATon iceq {'L
TNANSFORMER MAY BE USEO 27K 1am! L28 TRANSFORMER T D47mt 86
TERMINAL 1 IS CONNECTED TO Tw -T 300v c77 o T == Dimt
PIN 2 OF 6AU6 TUBE, TERMINAL 2 a 0022 Mt 5 2a0v =
G PIN & OF 6AU6 TUBE, TERMINAL 1L 270uhy [
370 PIN 7 OF G6ALS TUBE, TERM- it
INAL 4 TO PIN 5 OF 6ALS TUBE, = 7
TERMINAL 6 TO RESISTOR R43 +240V _r_47ml
AND CAPACITOR C66 WiLL THEN
BE 820 upf ®
R57
imes 6BE6
A
R3S L SYNC _CLIPPER
+185v
-
R59
R RE3 I imt ®
470k
L L 12SNTGT -5
P AGC R62 R65
33k 13 070_(';
> R67 8l c82 28v
K ATK 004Tm! 022mf
R66 o 2
o - 100 4240V - AAN- 1r s
= - 220K l
c9s c9s =
L-§-F — 680 220 zasclx
e P Nre
r L 1
LOCAL - SUBURBAN-
FRINGE SWITCH =
+240V ——— clor L
" 4240V - a7 T
+ 240V
SN cor L il L R96
3% 7 1 603 oox €106
oy¥ - — > 1k
7 nas R92 220 s
O 15:00 330 R
NOTE: VOLTAGE MEASURED WITH o 1+ clo5 o8
20K /v METER CORRECT ONLY W!TH = ci04 360
NO SIGNAL INPUT, NORMAL OPERATION ANO ov
LINE VOLTAGE 115 VOLTS AC. @ = =
CAPACITOR VALUES SHOWN IN G6ALS R
“MMFD* UNLESS OTHERWISE 3
MARKED. s
IRESISTOR WATTAGE SHOWN N 2.2meg e HORIZONTAL
Y2 WATT UNLESS OTHERWISE R95 WINDING OF
MARKED. SN 150K DEFLECTION
O i B S ol
SIDE FLANGE. T 1
S
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Raytheon 17T1, 17T2, 21T1, 21T2 Chassis

1F CONNECTION FDR NOTE PLUG_NOT USED
WHEN UHF TUNCR IS

G37 U-M.F OPERATION
—— 0 @ INCORPORATED ® @
k 6CB6 6CB6
B e

CRYSTAL

louteut 1.
DETECTOR

|TRANSFORMER

ATk
A A G C.

5 R27
B 25L6GT AUD O DUTPUT |
i~ AUDIO_OUTPUT TRANSFORMER
6ALS atvr ] &0
prs i yeom, :
T e
Wl i
Heo > RED~ BLACKTS
GREEN
+ o728 1
_=1om!
300v A%
o

+240V ) meg
R5

c68
l

j SOURCE

+240V

source " ]

220 o ot
K RS
1 SHIOY lcu o8
‘l— 4Tmt now
c700 ™ powen
T R78 RESISTOR
<L a00v
N 150 X -
1 wWATT l ces
ormt
o =
T
RANSFORMER , . %0
P
R76 - i}
N 230 B
= 4 C89 SELENIUM
5 @ = e T RECTIFIERS
VERTICAL WINDING
OF DEFLECTION YOKE
i 9l
K P -t
B 125 ¢ ’ il 725 v
oc. 100m¢ C.
+430V 150v
BOOST.
FUSIBLE
@ RESISTOR
RED @
FULSE AwF] HIGH IX2A 25L66T  258Q86T 12SN76T
VOLTAGE
oL Tacs " aton
e 15 \2 7 T B
20w A 7 12 V,
FILAMENT (B SATS 2 VAC
RESISTOR
s240v
6AX4GT BLACK
DAMPER . cnein
€3 AC
FILAMENT A.CINPUT
1187 VOLTS
TRANSFORMER isgvolss
GREEN SAFETY
INTER-LOCK
BLACK
= ON-OFF SWITCH
{ON VOL. CONT.)}

470

+450V
BOOST.
SOURCE

ap—f

H.V.BEFLECTION
TRANSFORMER

SMIELDED l

See next page, over, for trouble-shooting hints.
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TROUBLE-SHOOTING Raytheon 17T1, 17T2, 21T1, 21T2, continued.
Trouble } Probable Location Trouble Probable Location
No Raster 1. Defective tubes 11-13-16, No Sym: 1. Defective *ulbe 12 )
No Sound 2. Defective selenium rectifier. Z IT::ES";;?:;;J?ZN resistances at
3. Defed:ve resis*o.rs R52-82-101. 3. Defective F-S-L switch or in wrong
4. Defective capacitors C70-72-74-90-91. position.
5. Defective transformer T9 or choke L32. 4, Sync stabilizer adjust control misadjusted.
6. Defective safety interlock or on-off
switch.
Insufficient or no| 1. Defective tube 13.
Vertical Sweep 2. Defective transformer T5-6 or yoke T7.
No Raster 1. Insufficient or no high voltage, {refer £ Defecf{ve ca;jacnfor (SHLBEAT
sound Normal to "No High Voltage" section). 4, Defective resistor R68-73-74-75-76-77.
2. Defective picture tube.
3. Second anode lead disconnected.
4, lon trap magnet misadjusted. Picture Cannot be | 1. Defective picture tube.
5. Defective C.R.T. socket. Centered 2. Defective centering magnet.
3. Defective ion trap magnet.
No High 1. Defective tubes 15-16-17-18. Poor Focus 1. Improper adjustment of lon trap.
Voltage 2. Defective transformer T8, yoke T7 or 2. Defective picture tube.
coil L30-31.
3. Defective capacitor C105-106-107-108-
”0'1?1'”2: Poor Horizontal 1. Improper adjustment of linearity mag-
4, Defective resistor R92-96-97-98-99-100. Linearity net {17”] or anti-pin cushion magnets

No Picture 1. Defective antenna or lead-in.

No Sound 2. Defective tuner tube 1-2,

Raster Normal 3. Defective tuner {refer to page 12).
4. Defective tubes 3-4-5-6.
5. Improper voltages or resistances at

sockets of tubes 3-4-5-6.

6. Improper alignment.
7. Defective crystal detector.

8. UHF power plug not in place.

(217).
2. Defective tube 16-17.
Defective capacitor C105-106-111,
4. Defective transformer T8 or coil L31.

w

Snow or Poor Insufficient signal input.

Picture Defective antenna or lead-in.

Improper alignment of C1-A-B.
Weak tubes 1-2-3-4.5.
Improper video {F alignment.

oW

Defective tubes 8-9-10-11.

Improper voltages or resistances at
socket of tube 8-9-10-11.

3. Defective speaker or leads broken or
not in place.

4, Defective transformer T3-4 or coil L29.
5. |mproper sound alignment.

No Sound 1.
Picture Normal 2.

Lack of Contrast 1. Defective tube 6.
2. Defective crystal detector.

3. Improper video IF alignment.

F-S-L switch in wrong position.

Washed Out or

Picture Smear Defective crystal detector.

Gassy tube 1-3-4.
Improper video IF alignment.

5= & O &

SERVICE HINTS
A.G.C.

The A.G.C. is a negative bias voltage proportional to
the average composite video signal, developed by the
network of R-59 and C-78 and applied to the RF and
first and second | F amplifiers. The magnitude of the
A.G.C. voltage will vary according to the strength of
the signa! being received. However, it will closely cor-
respond to the detector output voltage (across R-27).
As a fast and simple check to determine whether the
A.G.C. voltage is normal, measure both the A.G.C. and
detector output voltage. Under normal operating con-
ditions these two voltages will be approximately the
same.

140

Sync Stability:

For optimum sync stability the following points should
be considered. A three position F-S-L switch and a sync
stabilizer adjust control are provided along with the two
hold controls. The position of the switch is governed by
the strength of the signal being received and the con-
trol should be adjusted for a steady picture. The po-
sition of the switch and the adjustment of the control
are important for good sync stability (control will not
function in "local" switch position).

For good horizontal sync stability both the horizontal
hold thumb screw and coil core should be set to the
center of their respective ranges. (Center position be-
fore going out of sync in either direction).

For good vertical sync stability the vertical hold con-
trol can be adjusted to reduce the effect of noise that
may interrupt synchronization in reception areas where
noise conditions exist.
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Sentinel

ALIGNMENT DATA

Generally under normal conditions only the INDIVIDUAL
CHANNEL TRIMMERS in the tuner unit may require
adjustment by the service technician.

RATIO DETECTOR AND SOUND I-F ALIGNMENT

In most cases only the secondary of the ratio detector coil
will require adjustment. This can be done simply by ad-
justing the top adjustment screw of the ratio detector for
minimum buzz with the sound carrier of a TV station. For
conllp]ete alignment use steps 1, 2, and 3 in the alignment
table.

PICTURE I-F ALIGNMENT

Receiver should be run for at least 5 hour before proceed-
ing with alignment.

Use just enough signal output voltages at all stages of
alignment to prevent distortion and overload. Maintain
readings on low volt scale.

Sentinel Radio Corporation

Models 1U-458, 1U-459, 1U-460, 1U-461

(Presented on the next 6 pages).

EQUIPMENT REQUIRED

VACUUM TUBE VOLTMETER

SIGNAL GENERATOR supplying a 4.5 MC. (within .25%)
20 to 30 MC. and 50 to 216 MC. (within 1%) signal. With
output adjustable to at least .1 volt maximum.
CATHODE-RAY OSCILLOSCOPE. Must have good fre-
quency and phase response from 10 cycles to at least 2 MC.
SWEEP GENERATOR. Capable of covering 20 to 30 MC.
and 40 to 270 MC. with a 10 MC. sweep with output adjust-
able to at least .1 volt maximum.

71, Volt Battery to provide 6 Volts fixed bias during
video I-F alignment.

3 Volt “A” Battery to provide fixed bias during RF and
RF oscillator alignment.

ALIGNMENT TABLE

RATIO DETECTOR AND SOUND ALIGNMENT

i i ig. .
sNil., . C;::::L':Lgr:zl SIGFr::ﬂ Connect Voltmeter to Miscellaneous Instructions Adjust
| In series with .001 MFD. 4.5 MC. In series with 47,000 ohm resistor | Remove the 6AUb tube 4th video | T-7  (top), T-8
| cond. to junction of R-21 across C-45 a 10 MFD. Cond. I.LF. Maintain reading on low volt | (top and bottom),
! and C-25. See Fig. 5. See fig. 5. scale, T-9 (bottom) for
i maximum reading.
l See fig. 4 & 5.
2 t In series with .001 MFD. 4.5 MC. In series with 47,000 ohm resistor to | Remove the 6AUb {ube 4th video | T-9 (top) for zero
i cond. to junction of R-21 junction of C-29 and C.3I. I.F. Maintain reading on low volt reading.
! and C-25. See Fig. 5. See fig. 5. scale, See fig. 4.
I
3 ! In series with .001 MFD. 4.5 MC. In series with R.F. probe to junction| Remove the 6AUb iube 4th video | T-12 (top) for
cond. to junction of R-2i of R-62 and R-128. I.F. Maintain reading on low volt | minimum reading.
end C-25. See Fig. 5. See fig. 5. scale, 1 See fig. 4.
4 Ungrounded converter | 264 MC. | In series with 47,000 ohm resistor Tuner on channel 3. T-4 (bottom) for
tube (6J6) shield. to junction of R-21 and C-25. No external bias minimum reading.
See fig. 5. See fig. 5.
T B
5 Ungrounded converter | 204 MC. | in series with 47,000 ohm resistor Tuner on channel 3. T-3 (bottom), T-5
tube (6J6) shield. to junction of R-2! and C-25. No external bias {bottom) for min-
See fig. 5. imum reading. See
fig. 5.
b6 B Ungrounded converter | 21.9 MC. | In series with 47,000 ohm resistor Tuner on channel 3. T-11 (top) for min-
tube (6J6) shield. to junction of R-21 and C-25. No external bias imum reading. See
See fig. 5. fig. 4.
« 7 Ungrounded converter | 25.2 MC. in series with 47,000 ohm resistor | Tuner on channel 3. & volt bias | T-6 (top) for max-
tube (6J6) shield. to junction of R-21 and C-25. to junction of R.59 and C-53. | imum reading. See
See fig. 5. Positive side to ground. See fig. 5. fig. 4.
8 Ungrounded converter | 23.5 MC, In series with 47,000 ohm resistor | Tuner on channel 3. & volt bias | T-5 (top) for max-
tube {6J6) shield. to junction of R-21 and C-25. to junction of R-59 and C-53. | imum reading. See
See fig. 5. Positive side to ground. See fig. 5. fig. 4.
Q Ungrounded converter 25.9 MC. In series with 47,000 ohm resistor | Tuner on channel 3. & volt bias | T-4 (top) for max-
tube (6J6) shield. to junction of R-21 and C-25. to junction of R-59 end C-53. | imum reading. See
See fig. 5. Positive side to ground. See fig. 5. fig. 4.
10 | Ungrounded converter 22.8 MC. In series with 47,000 ohm resistor | Tuner on channel 3. & volt bias | T-3 (top) for max-
tube (6J6) shield. to junction of R-21 and C-25. to junction of R.59 and C-53. | imum reading. See
See fig. 5. Positive side to ground. See fig. 5. fig. 4.

NOTE I: ALTERNATE 45 M.C. TRAP adjustment: Adjust T-12 (top) for minimum 4.5 M.C. beat on a strong station signal.
NOTE 2: For minimum buzz always adjust T-9 (top) with the sound carrier of a TV station.
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SENTINEL Models 1U-458, 1U-459, 1U-460, 1U-461, continued.

ALIGNMENT TABLE—(Cont.)

21.9MC

PICTURE SOUND

i
screen).

90%
26.4MC
25.5MC
FIG. 2 FIG. 3
RESPONSE CURVE FOR T-1 & T.2 RESPONSE CURVE FOR R.F. ALIGNMENT IN TUNER
R Ty T N - -)'7_"“ T 0T
Step Connect Marker | Marker ' Connect Sweep} Sweep ‘ Connect Miscellaneous ! di
No. Generator to ;Gen. Freq. | Ge=n. to | Freq i Oscilloscope to Instructions “ Adjust
A hiiing . | _
it ' Couple to un- ’ 264 MC. | Direct to un- " 20 in series with 47,000 | Shunt 470 ohm re- | T-! and T-2 to corre-
i grounded convert- and | grounded con- | to ohm res. to junction | sistors across pri- | spond with response
er tube shield. " 23.0MC. | verter tube : 30 MC of R-21 and C-25. maries of T.3, T-4, curve, See fig. 2.
7

! |

shield. ‘ | See fig. 5. T5, T-6 [plate & |

| 1 |
i

NOTE 3: Steps 4 thru 10 should be repeated if any adjustments require more than /3 turn in either direction.
NOTE 4: T-1 primary and T-2 SECONDARY part of a double tuned circuit cannot be aligned 1o a set frequency, therefore, must be aligned
to obtain the response curve shown in figure 2.

NOTE 5: T-1 affects the high side of response curve.
T-2 affects the low side of response curve. TUNER R.F. ALIGNMENT

NEVER ADJUST C-1, C-7 and C-8 UNLESS ABSOLUTELY NECESSARY. THEY ARE FACTORY PRESET BY SPECIAL EQUIPMENT.

0

! |

Step | Connect Marker Marker Connect Sweep‘ Sweep ]1 Connect Miscellaneous Adiust

No. Generator to Gen. Freq. Gen. to Gen. Chan. Oscilloscope to i Connections tv
| !

o= | 7‘ o= == sss—os o
' {

12 | Loosely couple to | 205.25 MC.| 300 ohm an- 12 | Lead extending from | Tuner on channel 12 } C-1, C-7 and C-8 for
! sweep gen. leads. | and tenna terminals. top of tuner. See fig. 4 3 volt bias to center | max. response having

+209.75 MC.’ i terminal of AGC | linear peaks with pic-

i | level control. ture and sound mark-
! i ers at 90% maximum
’ ’ i ‘ response. See fig. 3

13 OBSERVE RESPONSE CURVE FOR ALL CHANNELS USING CORRECT FREQUENCIES AND CHANNELS.

A SLIGHT COMFROMISE SHOULD BE MADE WITH C-I, C-7 AND C-8 IF MARKERS ARE BELOW 70%.

FOR RF OSCILLATOR ALIGNMENT. SET FINE TUNING CONTROL N CENTER POSITION. ADJUST INDIVIDUAL CHANNEL
TRIMMERS FOR BEST PICTURE DETAIL WITH THE PATTERNS OF A TV STATION. NOTE: USE AN INSULATED SCREWDRIVER.

20.4 MC
21.9MC
FIG. 7 FIG. 8 I
'42 OVERALL IF RESPONSE CURVE. EXPLODED VIEW OF 21.9,AND 20-4 MC ‘TRAP MARKERS
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SENTINEL Models 1U-458, 1U-459, 1U-460, 1U-461, continued.
TRIMMER LOCATION AND ALIGNMENT CONNECTION POINTS
Ty 1‘1 '_O——‘

SYEP 2 SECGNOARY OF ﬂAY}O
oETEcroR T3 45MC

FOR RF ALIGNMENT
c1,¢-7 8 ¢C-8
STEPS 12 13

& e\ | D]
_C 6807 1 Q & .
g . FOR RF ALIGNMENT STEPS 12 & [
¢ __,_/4.4 ] C 13 0SCILLOSCOPE CONNECTIONS |
RF S Py
amp Gl CONVERTER :D
STEP-1 SOUND INTERSTAG « @
T-8 4 5MC lYOPl @

STEP-(1 PRIMARY OF @
VST VIDED IF T-1 |
. @ (oee
.=ms$ @ 6c86 }}
STEP-) SOUND 1F | -
37 45MC
STEP-7 5TH VIOEO ,Tuv [ ]
IF 16 2%2MC STEP-B VIGED IF T3 e .
2¢ BMC suvs 219 mc
P YRAP T

3R0 VIOE

SBEG
\ STEP-11 SECCNDARY GF

259MC
IST VIDEQ 1 F T-2

@.,\ STEP 3 4.5 ML
~—-{ SOUND TRaP T-12
45MC

-

[ster 11 conmect

OSCILLISCOPE THROUGH
STEP 3 THROUGH RF. PROBE SO0 0JOMMERESIS IO
CONNECT VOLTMETER TO TO JUNCTION OF R-2i
JUNCTION OF R-62 AND R-i28 ANO C-23

45 MC

STEPS 4 THROUGH 10
CONNECT VOLTMETER
THROUGH 47,000 OHM
RESISTOR TO JUNCTION
OF R-21 ANO C-23

T0 CATHOOE Of
PICTURE TUBE -

STEPS 1,2, ANO 3 SOUND
ALIGNMENT CONNECT
SIGMAL GENERATOR TO
JUNCTION OF R-21 ANOD
C-2% 4a3MC J

STEPS 12 B 13 CONNECT

3 VOLTS B1AS TO CENTER
TERMINAL OF AGC CONTROL
POSITIVE SIOE TO GROUNO

STEP 4 TRAP PART OF
3mp VIDEOD tF. T-4

STEP 1 SQUND | F
1-7 45 MC

S 26 aMC
\@ =
reweeT oo s e T o | =
STEPS 7 THROUGH 10 STEP 3 TRAP PART OF STEP 5 TRAP PART OF
CONNECT 6 VOLTS BIAS 4T VIDEO LF  ¥-3 2n0 wzt:)zg :‘; 1-3
TO JUNCTION OF R-88 20.4 MC

ANO C-53 POSITIVE
SIDE TO GROUND

e TUNER UNIT y
5 0% S
£ STEP 2 IN SERIES WITH
e i 47000 OHM RESISTOR
STEP 1 IN SERIES WITH c-3 c 29
00 OWM RESISTOR ghe
CONNECT VOLTMETER W
2

TO JUNCTION OF C-29

AND C-3I
| ACROSS C-43 J : ¥
O C-a8
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SENTINEL Models 1U-458, 1U-459, 1U-460, 1U-461, Circuit Diagram
6AUG 6CB6 6AU6 12BY7

2w IF AMP 300 IF AMP am IF amp VIDEQ aMP e

- .

1 . ; .
» - ¥ DEQ SERES © aw
o P < s 2%
¢ g ES]
z & s
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B - 1 1 F TRANS - MY\
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LHOWE L B
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=
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] ar ) .
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£ §it R g
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SENTINEL Models 1U-458, 1U-459, 1U-460, 1U-461, Circuit Diagram
AV6

6AUG

SOUND I F

6AUB

2wp SOUND IF

tst

6AL5
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AUDIO AMP & BIAS CLAMP

6K6eGT
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1 S
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U o
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SENTINEL Models 1U-

458,

1U-459,

1U-460,

1U-461, continued.

6CB6
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COMTRAST CONTROL AT MAXIMUM,
BRIGHTNESS CONTROL AT MINIMUM

VOLUME CONTROL a7 MiNsum

300 ONMS ACROSS ANTENNA TEAMINALS
ALL READINGS UNLESS SPECIFIED WEASURED
WITH NO BIGWAL MPUT

HIGH VOLTAGE READING TO BE TAREN OMLY
AT SECOMD_AWNODE OF PICTURE TUBE

ALL VOLTAGE READINGS MADE WiTw &
VACUUM TUBE VOLTWETER

% AC VOLVAGES
A HiGn FEAR PULSES DO NOT MEASURE
< OETERMINEO 8Y SETTiNG OF FOCUS COMTROL

aLL RESISTORS BELOW 100000 OMMS IN VaLUE
ARE $10% TOLERANCE UNLESS OTHERWISE SPECIFIED
ALL RESISTORS aBOVE 100000 OMMS IN VALUE

ARE  $20% TOLERANMCE UNLESS OTHERWISE SPECIFIED
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o 10 -

12AU7
STNC AMP
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PHASE DET.

5Y3GT

LOW vOL RECT
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points of main schematic diagram.




MOST-OFTEN-NEEDED 1953 TELEVISION SERVICING INFORMATION

Sears, Roebuck and Co.
% Set No. 1175-21, using Chassis 478.380, and
Sets 1182-21 and 1189-21 with Chassis 478.381.

These models are 20 tube, AC operated, direct view, 21 inch rectangular metal picture tube television re-
ceivers. The chassis are electrically similar to those used for Catalog Nos. 163-16 (478.319 chassis),
153-16 (478.341 chassis), 1163-17 (478.375 chassis). and 1132-17 (478.376 chassis). The major differ-
ences consist of the use of a 21 inch rectangular metal picture tube (21AP4) and the Sarkes-Tarzian TT5

Tuner.

Circuit diagram on pages 148-149, additional service material on page 150.
TO REMOVE THE CHASSIS FROM THE CABINET:

1 — Remove the knobs on the front panel by pulling them straight forward,in line with the shafts on which
they are mounted.

2 — Remove the screws holding the masonite back to the cabinet and remove the back.

3 — Loosen the screws holding the antenna terminal strip to the cabinet and slide out the antenna terminal
strip.

4 — Reach into the cabinet from the rear and remove the speaker plug from the front of the chassis.

5 — Remove the six chassis mounting screws from the bottom of the cabinet.

6 — Slide the chassis straight out, being careful not to hit the picture tube.

@———.ml- Ane

CENTERBS LOCK BCREW

mﬁﬁ:@@) O

POLYETHYLENE PICTURE TUBE BOOT—7

LOCK SCREW

Focus Magmet TPM 103.DA

SJACK
VERT U ’!@N‘ W:"IZ ° =
CKND;OW‘V q
RECEIVER REAR CHASSIS CONTROLS PICTURE TUBE MOUNTING DETAIL ,-N}'/

{Using Focus Magnet TPM 110-D)

VOLTAGE CHECK CHART

PIN NUMBERS
SCHEMATIC -
LOCATION | TUBE FUNCTION TUBE 1 2 3 4 5 6 7 8 9
v Ist Vid, LLF. 6CB6 -.5 1 [} 6.3 A.C. 110 110 0
v 2 2nd Vid. LLF. 6CB6 | -5 1 0 6.3 A.C. 110 110 0
v 3rd Vid, LLF. 6CB6 0 1.2 0 6.3A.C, 110 1o 0
VvV 4 Vid.Detector &« A.G.C. 6ALS (4} -.2 6.3 A.C. 0 1.2 -.5
\& Ist & 2nd Vid. Ampl. 12AU7 | 120%| -3.5 3, 5% 6.3A.C.|6.3A.C.|] 160 -1 .8 0
vV 14 4.5 M.C. Ampl. 6AUb 0 0 0 6.3A.C. 110 110 1.2
v 15 Ratio Detector 6ALS 4 ~-.4 1AC.|6.3A.C. [} [} [}
vV 16 Ist Audio Ampl. 6AT6 | _0.9 [} [} 6.3A.C. 0 Q 50
v 17 Audio Output 6K6 0 120 130 -14 6.3 AC. [}
v Sync. Separator 6SN7 |.3.5 0 0 .15 235 4 6.3 A.C. 0
Ve Sy\’;ce'rf;;:‘l‘g:c?;’l‘:mr 6SR7 | 0 | -45+ 0 -150 15+ [150++{6.3A.C. | o
A\ Vertical Amplifier 654 -58 6.3 A.C. [} -70 410
v H°;'yzs'°0”::z' and 6SNT 1060 | 35%¢ | _125 180 110 [-105 [6.3A.Cc.| o
v 10 Hor. Output 6BG6 6.3A.C.| -95 -110 0 190
V12 Damper 6W4 475 280 120 120
V13 Power Rectifier 5U4 300 -90 -90 3oo
Conditions: Notes:
1. Switch on - set connected to 117 Volt 60 cycle AC. * Reading will vary with setting of Picture Control.
2. No antenna connected and set tuned to unused channel. ** Reading will vary with setting of Horizontal Hold Control.
3. All controls at "Normal Setting''. + Reading will vary with setting of Vertical Hold Control. ' 7
4. Measurements taken with a Vacuum tube Voltmeter. ++Reading will vary with setting of Height Control.
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ca07
T
72~ INPUT L1
BETWEEN 182
(LINK CLOSEC) L407
caos L4096,
300 INPUT i
BETWEEN 184 68
(LINK OPEN)
L
I
409
5 e R403
] 220K
|
L L/
TEST
C4li POINT
a70 T

Sears, Roebuck and Co. Sets Catalog Numbers 1175-21, 1182-21, and 1189-21,
Silvertone Chassis No. 478.380 and 478.381, Circuit Diagram.

cés
100

-

vi 34 8MC ve

6C8 B8

Ist 1 F VIDEO AMPLIFIER 2nd ' F VIDEC
TI

TTU 109-D
(SARKES -TARZIAN "TT5" RF TUNER)

NOTES:

©
®

TEST SOCKET
(TOP VIEW)

COLOR SOCKET
(TOP VIEW)

148

LLUNLESS OTHERWISE NOTED ALL CARBON RESIBTORS
ARE I/ WATT 20% @ COMDENSER VALUES ARE IN uuf
WITH S00V. RATINGS

2.®+-MOLDED PAPER, K*1,000, M*1,000,000
3.VOLTAGES MEASURED WITH A VACUUM TUBE VOLTMETER.

4 RESISTANCE REAOINGS OF WINDINGS ARE APPROXIMATE
AND MAY VARY %13%.

S IN SOME RECEIVERS A 30 mh, DEFLECTION YOKE (TTR 224-0) MAY HAVE
BEEN USED INSTEAD OF THE 8.3 mh. DEFLECTION YOKE (TTR 242-0),
IN THESE RECEIVERS THE CHASSIS ARE DENOTEO 478.380-1 OR
478.381-1, AND THE HORIZONTAL DEFLECTION CIRCUIT WILL BE AS
FOLLOWS:
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Sears, Roebuck and Co., Silvertone Chassis 478.380 and 478.381, continued.

i o
BRGHTNESS HOLD TV
FINE TUNNG I 3L X wien
g \)
V20
21aP4
5 PICTURE TUBE
SPEAKER
OR
AuD!
sxder \ 6CB6
' l#t VIDEO IF
2nd VIDEO
¥ TRANS

Z3 6086
'\ ¥2}i204 VIDEO
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3¢d VIDEO IF
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-— HORIZ QUTPUT
8 #v TRANS
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st 8 2+d VIOED I i pf}~—— HOR FREQ
— o e EE
e SINTG | sswrar
l vem SyNc SER € ADASTING SCREW ;3:"5 oy
| B'WOR SSC
rower ..p‘m: ‘\ e v BOX
TRans. | - A
veErT ouf i
TRANS - N oerLecTion / |
s 3
/ DEFLECTION YOKE "Z’ SOET 253.‘}5\
' o Jo¥] BT (
RESISTOR 80X &y = pbowo
‘\‘ \_ — JACK CHAL) wiDTH
VERT LIN weion/ ] Fogs aowsmenr |
CENTERING ADv
LEVER ON TRAP TOP VIEW OF CHASSIS

RESISTANCE CHECK CHART

SCHEMATIC PIN NUMBERS
LOCATION TUBE FUNCTION TUBE 5 5 5 l A 5 3 = s 9
vi 1st Vid. L.F. 6CB6 T00K 47 0 Fil. 10K 10K 0
v2 2nd Vid. L.F. 6CB6 T00K 47 0 Fil. 10K 10K 0
Vi 3rd Vid. LLF. 6CB6b 0 100 0 Fil, 10K 10K 0
V4 Vid.Detector & A.G.C. 6ALS 0 120K Fil, 0 1.1K 3. 9K
Vs Ist & 2nd Vid. Ampl. 12AU? 12K 1 Meg SK Fil. Fil. 13K 1 Meg | 47 0
VvV 14 4.5 M.C. Ampl. 6AU6 1.5 0 0 Fil. 10K 10K 180
vV 15 Ratio Detector 6ALS 15K 15K 0 Fil. Inf. 0 Inf.
V16 1st Audio Ampl. 6AT6 10 Meg 0 0 Fil. 0 0 400K
v 17 Audio Outpux 6K6 0 13K 13K 470K Fil 0
v Sync. Separator 65N7 |1.2 Meg 27K 0 5 Meg 10K 6.8K Fil, 0
Ve S'(,“:r't:‘c‘:;“é:‘;a;‘:wr 6SR7 0 1.8Meg| 0 |4.7Meg| 4.7 Meg| 600k | Fi1 0
Vs Vertical Amplifier 654 IK Fil. 0 2.7 Meg 120K
Vo H‘;;;f‘sé‘::;:“ and | 6SN7 {1.6Meg| 60K |450K | 500k | 100K | 800 | Fil. | o
V1o Horizontal Output 6BG 6 Fil. | 950 1 Meg 0 16K
VvV i2 Damper 6W4 330K 10K 8K 8K
v 13 Power Rectifier SU4 10K 850 850 10K
Conditions:
1. Readings may be taken with a VTVM type multimeter, a Simpson 3. Switch off-line cord disconnected.

meter or any reliable resistance measuring device.

2. Ali controls at "Normal Setting."

150

4. All tubes left in sockets.
Note: Filament resistance too low to read.




MOST-OFTEN-NEEDED 1953 TELEVISION SERVICING INFORMATION
SPARTON TELEVISION CHASSIS TYPE 27D2I3

THE SPARKS - WITHINGTON COMPANY - JACKSON, MICHIGAN

Models 5342A, 5343A, 5382A, 5383A, 5384A, 5385A, 5386A, 10352, and 10353.

ALIGNMENT PROCEDURE

SOUND TRAP ALIGNMENT: FIRST, Connect the R.F. Signal generator to the grid of V-2
vy means of the I.¥F. Input adapter as shown in Figure 5.

R. F. Generator 50.nCoax. 500 UMF

S W .

Output l

I

To grid of V2
Point (A)

To chassis ground
+

— 3 volt bias
== battery
Figure 5 I.F. Input Adapter e i
220K
SECOND: Set the R.F. tuner to Channel #13.
THIRD: Connect a 4.5 volt bias bvattery between the 4.G.C. buss (Point G) and

chassis ground so that the voltage on the a4.G.C. buss is -4.5 volts in
respect to the chassis. Remove aGC tube 6alU6 V8,

FOURTH: Connect the electronic veltmeter across the picture detector load
resistor rR41, Point C, and set the voltmeter on the low D.C. volt scale.

FIFTH: Set the R.F. signal generator to the frequency shown below and tune the
specified adjustment for minimum indication on the voltmeter. It is
advisable to check the output of the generator with the crystal calibrator
to make certain that it is exactly on frequency.

27.75 Mc. L9 (Top of Chassis Fig. 3)
21.75 lc. L1O(Top of Chassis as shown in
Figure 3).

PICTURE I.F. ALIGNMENT: FIR3T: Connect the R.F. Signal generator, voltmeter and

bias battery to the receiver as described in Steps 1,2,3 and 4 of the sound trap
alignment instructions.

SECOND: Set the signal generator to each of the [ollowing frequencies and peak the
specified adjustments for maximum indication of the voltmeter.

22.5 Mc. L6 (Top of tuner as shown in Fig. 3)
25.25 ic. L11 (Top of chassis as shown in Fig. 3
24.25 ¥c. L12 (Top of chassis as shown in Fig. 3
23.25 Mc. L13 (Top of chassis as shown in Fig. 3
26,0 Mc. L1k (Top of chassis as shown in Fig. 3

————

SOUND I.F. aLIGNMENT FIiST: Connect the R.F. signal generator to Point C
as shown on Schematic diagram.

SECOND: Set the signal generator accurately to 4.5 Mc. This is very important
because the picture and sound carriers sent out from the television stations are
exactly 4.5 Mc. apart.

THIRD: Connect the electronic voltmeter across R69 from Point © to ground.
Set the voltmeter on the 10 volt scale, (-DC Volts).

FCURTH: Peak the following coils for maximum reading on the voltmeter.

. i L17 Top of chassis as shown in Fig. 3.
Alignment information Tl Top of chassis as shown in Fig. 3 and

contin bottom of chassis as shown in Fig. 4.
ued on page 154. T2  (Pri. Ratio Det) Top of chassis as shown in Fig. 3.
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Sparton Television Chassis Type 27D213
(Service data continued)

CHASSIS

SPARTON TELEVISION SCHEMATIC DIAGRAM

TYPE 27D2!13
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SPARTON TELEVISION CHASSIS TYPE 27DZ213

ALIGNMENT PROCEDURE (CONT’D)

RATIO DETECTOR TRANSFORMER ALIGNMENT: FIRST: Connect the R.F. signal generator

to the receiver as described in Step 1 of the sound I.F. alignment instructions.

SECOND: Connect the electronic voltmeter from Point F to ground.
Set the voltmeter on the lowest DC scale.

THIRD: Set the signal generator output to 4.5 Mc. Aadjust the secondary of T2
(Bottom view of chassis as shown in Fig. 4). Notice that it is possible to
produce a positive or negative voltage indication on the meter by varying this
adjustment. As the voltage swings from positive to negative, adjust T2 for
zero output as indicated by the voltmeter. This point is called zero ratio
detector cutput and indicates correct alignment of T2 transformer.

If the secondary of T2 is found to be way out of alignment it will be

necessary to re-peak the primary as described in the preceeding section or
sound I.F. alignment.

L.5 MC. TRAP ALIGNMENT FIRST: Connect the R.F. signal generator as described
in 3tep 1 of the sound I.F. alignment.

SECOND: Connect the electronic voltmeter from the cathode of the picture tube

to ground (Point D).
The voltmeter must be capable of giving a reading at L.5 lc. of approximately

1l to 2 volts.

THInD: Peak L21 (Top of chassis as shown in Fig. 3) for minimum output
on the voltmeter.

PICTURE I.F. TOUCH UP: Connect the R.F. sweep generator output to the grid of
V-2 by means of the I.F. input adapter shown in Figure 5.

SECOND: Apply bias to a.G.C. line as described in Step 3 of sound trap alignment.
Set R.F. selector to Channel #13.

THIRD: Connect the oscilloscope to the picture detector load resistor R41
(Point C) by means of the shielded cable and the filter system shown in
Figure 6.

FOURTH: Set the R.F. sweep generator so that it sweeps from approximately 20 to 30 Mc.

FIFTH: Adjust the oscilloscope 80 that the swept 1.F. response is visible on the
cathode-ray tube screen.

SIXTH: Loosely couple the output of the R.F. signal generator to the grid of V-2
so that marker signals of proper frequency can be mixed in with the R.F.

sweep signal.

SEVENTH: Observe the band width, relative position of the picture carrier, and flatness
of the overall I.F. response curve. If necessary slightly vary the tuning of
the picture I.F, coils L6, L11, L12, L13, Ll4 until the picture I.F.
responseshown in Figure 7 is obtained. The solid curve in Fig. 7 depicts

Vert.

the ideal I.F. response while the dotted curves show permissable variations.

Oscilloscope L7K 22.7 Mc. | 25-5 Mc.
e et b _L’WW—“ To Point (C) [I"~oe - o-gzzcs
|: Shielded Cable 50 uuf. - L o
O—~:—I ]
_L—O——*I To ground
= Figure 7
Figure 6

The picture I.F. carrier should appear approximately half way down the I.F. response

154 curve as shown in Figure 7. Variation in the pix carrier position should not exceed

£ 10% from the half way point,
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STEWART-WARNER TELEVISION

Models 21T-9211B, 21T-9211C, 21C-9211D, 21C-9211E, & 21C-9211F

the Stewart-Warner models listed above.
models. For convenience of printing, the circuit diagram is presented on a double
page spread (over) and on the single page which follows.
tions is not to be taken to mean that the actual circuits are divided physically in
this manner.
on pages 160-162, in the 1952 Television Manual, Volume TV6, is applicable to
these sets, it will not be repeated here.

PRODUCTION CHANGES

The following tabulation furnishes complete details on
changes which occurred during receiver production. The re-
ceivers incorporating these changes are identified by coding
stamped on rear surface of chassis. This coding consists of
one or more letters following the word SERIES, as SERIES B,
SERIES AC, etc., and corresponds to similarly lettered changes
shown below. Chassis incorporate only that change indicated
by letter designation; i.e., chassis stamped “SERIES BE” does
not include changes “A” or “C” or “D".

The circuit shown gpplies

to '‘SERIES ABC’’' chassis.

The service material below and circuits on the next three pages are exact for
Model 9210C is very similar to these

Such separation into sec-

Since the alignment information on other Stewart-Warner sets given

LETTER INCLUDED
IN DESIGNATION
FOLLOWING THE
WORD “SERIES”

CHANGE INCORPORATED
IN CHASSIS

S

UNCODED

INITIAL PRODUCTION

IIAII

The following change was incorporated to allow the
vertical hold control to operate in the center of its range.
1. Resistor 223 in grid circuit of V19A (Vertical Blocking

Oscillator) was changed from 2 Meg. to 1.8 Meg.

IIBII

The following change wos incorporated only to facilitate

production in bringing about a more consistent LF.

response curve.

1. Resistor 106 in grid circuit of V8 (3rd. LF. Amp.)
was chonged from 6800 Ohms =+ 10% to 4700
Ohms + 5%.

QPNMLK JHGFE
520645 R.F. TUNER UNIT
(SHOWN WITH SIDE SHIELD REMOVED}

S —

o — =

GREEN-wHITE

B
RED-WHITE

= R
BLACK-WHITE

BOTTOM VIEW OF CHASSIS SHOWING
CONNECTIONS TO RF TUNER UNIT

wa

SLOCKING 0SC.

Ilcll

This change was incorporated due ta the unavailability

of type 68L7GT tube.

1. Tube V19 (Vert. Blocking Oscillator and Vert. Scan-
ning Output) 6BL7GT, o duo-triode, was removed
and replaced by two separate triode type tubes—V19,
a 6C4 which is ufilized as the Vert. Blocking Oscillator
ond V20, o 654 which is used for the Vertical Scan-
ning Output stage.

2. The circuit of the former 6BL7GT tube is shown below.

3. Resistor 223 in grid circuit of V19 (Vert, Blocking
Oscillator) was changed to 1.5 Meg.

4. Resistor 226 in grid circuit of V19 (Vert, Blocking
Oscillator) was omitted.

5. The volue of all the other components as well as
their schematic location, vutilized in the two stages
remain the same.

2234
I8
MEG

224 A

| MEG,

VERTICAL
HOLD

VERTICAL
. ‘ 23

16BLTGT
VERTICAL
- SCANNING ONTPST

228 LineaRiTy Ls00n

Continued on the
next three pages.

433 v,
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L
§CBS
13t LF. AMP.

L
6086
3d LF. AMP.

AO~
10
102 0o 1Bt
us v. 100~
B O ANAA AV Ay
c 185 v 185 v
asc asc AMAA—
- AR 9K 120
3son 125 v, 33T seox

SIGNAL TO SYNC. AMP.

185 v
128 V.

151

n
ni s w o 6ALS SSNTET
:6SNT6T WA W 12047 HORIL. A.FC. HORIZ. SCANNING
SYNC. AMP. SYNC. CLIPPER PHASE SPLITTER PHASE DETECTOR MULTIVIBRATOR

e e

185 volts o= =

125 volts o

265 volts o=

310 volts o 2 o

For printing convenience parts of this circuit
are shown on the next page. Points marked
A, B, C, D, and "Audio" as well as voltage

points above, connect to identically labeled

points in the circuits on the next page, over.
OSCILLOGRAMS

All oscillograms taken with ground lead of ‘scope connected to
receiver chassis (unless otherwise indicated) and with receiver con-
trols set for normal reception of a station transmitting its standard

limited high frequency response (50 to 100 Kc).
test pattern.

Number uppearing below asterisk specifies setting of horizontal

to within 20% up to 2 Mc.

*—This symbol on illustration indicates that wave form wa
observed on a ‘scope whose vertical amplifier had very

*%-—This symbol indicates that wave form was observed on ¢

‘scope whose vertical amplifier frequency response was fla
'ss frequency control on ‘scope.
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— "T——— Stewart-Warner Models 21T-9211B, 21T-9211C, 21C-9211D,

etc. (continued)

(See preceding two pages for main circuit diagram)
|
L] | ”»
§BQ70 6B27! 1 e
REAMP. ) e MIXER—QSC. e 7R
47
MMF 2 \
4L
s == 425
—oa
e u'}':rI 431
10K 12c
1
N :
419 426
220K
TeammaLs 420
= MMF
‘;‘ THESE P OINTS
r. Senticauls
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“r T o
3-5 MMF, st LF STAGE
404
gm .
10K
me _
» C¥T
a0C
08
185 v =
X 429 <
800
0]
AOC AGC
™ T 430 OJ
. 6ASS ase
6AUS 3
SOUND Lf. AMP. SOUND OUTPIT
LIMITER

e 40
_g OREEN
ég .81
'c.’ BLACK
VOLUME = 125 V.
5046 5] )
[N B 72}
200 RECTIFIER o Audio 83 g 4,80
TR PR
S hHog ®da
§REER
©310 volts € Q
(] [ORR-T)]
S LV o D"_;: o
o .t
SE 5D 5T
2 - &—o0265 volts w o ¢ — ]
3 w O g o
5 2,823 0
i E n © E E S-.
\ 0 Y24 -0 185 volts o 9 o
d 5000 = > [}
) ;uw a ) g : g o
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T $s VYl Hdwi =3
DEFLECTION o ‘x"{"
L ||[@S e
:ID:@T |
= : o 214
) vl vI2 it} vie VIS VIO ve vig v 2 v20
. 2AP4 12AU7 . SALS , 's"m'z nnlm_; 8ACT o 8SNTOT l6cac O R 8AUS R 618 654C
‘rl' 5 ‘T ?‘ ° sv Jr ’v Yf 27 17 ‘: MM"l 3 = = s: =
R.F. TUNER '""r"f,-‘:':’“

VOLTAGES SHOWN ON CIRCUIT DIAGRAM WERE MEASURED WITH ANTENNA
TERMINALS SHORTED TO GROUND AND CHANNEL SELECTOR SET TO AN
INACTIVE CHANNEL. ALL CONTROLS ARE SET FOR NORMAL OPERATION
EXCEPT FOR POWER BOOSTER CONTROL WHICH WAS SET TO MAXIMUM
COUNTER-CLOCKWISE POSITION.
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STROMBERG-CARLSON COMPANY
417 SERIES

421 SERIES

Signal Generator
Connection

Oscilloscope or VIVM
Connection

Adjustments and Notes

1
Quadruple
Alignment

Output of sweep
generator to grid of
1st IF tube, pin 1 of
V-5, 6BAS thrv 100
MMF isolating
capacitor.

Input of scope to grid of
video amplifier, pin 4 of
V-10, 6AG7 thru 47K
ohm isolating resistor.

The material on Stromberg-Carlson
Series 417 and 421 sets is presented
on a total of eight pages.
ment information below is exact for
both series, but separate circuit
diagrams are presented in double-
page form to illustrate differences.

The align-

Adjust the bottom slug of T-3,
1st IF Transformer for low in-
termediate frequency. (23.7
mc. appox).

Adjust the bottom slug of T-4,
2nd IF Transformer for low fre-
quency. (23.0 mc. approx}.
Adjust the bottom slug of T-5,
3rd IF transformer for high fre-
quency. (26.0 mc. appox).
Adjust the bottom slug of T-6,
4th IF transformer for high in-
termediate frequency. (25.3
mc. appox).

Maintaining the above relative
frequency positions of the in-
dividual stages, adjust the slugs
to produce a curve as shown
with the 22.7 mc. and 26.4 mc.
markers at 70 % response. See
Fig. 5.

FIG. 5

Sound
Traps

Same as Step §1
Using 21.9 mc.
marker.

Same as Step #1.

3
Adjacent
Sound
Trap

Same as Step #1
using 27.9 mc.
marker.

Same as Step #1.

Adjust the top slug of T-4 for
minimum response at 21.9 mc.
Adjust the top slug of T-3 for
curve shown in Fig. 6.

Adjust the top slug of T-5 for
minimum response at 27.9 mc.
Repeat Step #1 (Quadruple
alignment) to reproduce the
curve as shown in Fig. 5.

FIG. 7

4
Double-
Tuned
Stage
Alignment

Couple the output of
the sweep generator
into the converter
plate by means of
the split tube shield.
See Fig. 4.

Same as Step f1.

Adjust L-8 on tuner assembly
and T-2 for curve as shown in
Fig. 8 for maximum gain, main-
taining the 22.7 mc. and 26.4
mc. markers at 50% response.

FIG. 8

5
Sound IF
Alignment

Connect an unmodu-
lated 4.5 mc. signal
to the grid of the
1st sound IF amp.
pin 2 of V-9, 6U8.

Connect 2-100K resistors
in series from plate of
ratio detector pin 2 of
V-13, 6T8 to ground.
Connect YTVM from junc-
tion of the 2-100K re-
sistors to ground.

Adjust 1-10, T-7, and bottom
slug of T-8 for maximum re-
sponse.

6
Ratie
Detector
Balance

NOTE: USE

Same as Step §5.

A NON METALLIC ALIGNING

Reconnect the YTYM from
the junction of the 2-
100K resistors (see 6
above) to the junction
of C-134 and R-131.

Adjust the secondary (top
slug) of T-8 for zero volts be-
tween the positive and nega-
tive excursions.

TOOL AND LIGHT PRESSURE ON ALL SLUGS.

Continued on the
next seven pages.
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STROMBERG - CARLSON 417 Series
(Continued from the previous page)

The service material below and on the
adjacent page to the right is exact only
for 417 series, but can be used as an

aid in servicing sets of the 421 series.

The following photographs were taken from a Du Mont 208-B
Oscilloscope, using a standard receiver adjusted for normal picture.

Plate of Keyed AGC (pin 5 of V-16,
6AU6), 300 volts peak-to-
peak — 15.75 Kc.

‘g

Cathode of phase detector (pin 1 of
¥-25, 6AL5), 12 volts peak-to-
peak — 15.75 Kec.

i«

Cathode of phase detector (pin 5 of
V-25, 6AL5), 13 volts peak-to-
peak — 15.75 Kec.

e

Plate of phase detector (pin 7 of
¥-25, 6AL5), 12 volts peak-to-
peak — 15.75 Kc.

e

Plate of hor'zontal oscillator (pin 5
of V-19, 6SN7), 70 volts peok-
to-peak 15.75 Kc.

i«

Grid of horizontal amplifier (pin 1 of
V-20, 6AU5-GT), 150 volts peak-
to-peak — 15.75 Ke.

FRONT
417 TUBE LOCATION
Sc-15
— “oR68QT L)
& BRI
c-1 HORIZ.
osc.
v-5\  conv l
AN HORIZ. 0SC.
1ST VID.I.F. AMP HORIZ .A.F.C.
PHASE DET.
-3
2
1ST.VID, IF ‘
280.SYNC, CLIPPER
- RATIS DET., 8 PHASE INV.
6BA6 AG.C.DELAY DIODE,
8 IST. AUDIO AMP.
240 VID.I.F.AMP.
RATIO DET.  IST.SYNC,CLIPPER
8 HORIZ. RETRACE
ZRVID.LR BLANKING
V-7
e RATIO DET e
3RO.VID.I.F.AMP. O
= KEYED A.6.C.
5 15 &)
4.5MC
- TRAP
3RO.VID I.F.
V-B '
6CB6
VIDEO AMP
4THVID.I.FAMP.
4TH.V|D, OUND HORIZ. AMP.
I.F.
faHONG R-198 L-20
PLUG
© [
PHONO HORIZ. HORIZ.
‘SGWH’CH DRIVE LIN.

REAR

cios O Loos
M-5

HORIZ.
HORIZ.
FREQ SO'ZEZ

CONTROL

R-188 R-186
VERT. VERT.
SIZE LIN.
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-
Plate of sync clipper {pin 5 of V-17,

6SN7), 30 volts peak-to-
peak — 60 cps.

-
Ovutput of vertical integrating network

M-1, 25 volts peak-to-peak —
60 cps.

-

Yellow lead to T-11, 50 volts peak-
to-peak — 60 cps.

-

Grid of vertical ovtput (pin 1 of V-18,
6BL7), 100 volts peak-to-

<~

Plate of vertical output (pin 2 of
V-18, 6BL7), 900 wolts peak-
to-peak — 60 cps.

i

Red lead of vertical output trans-

former T-10, 70 volts peak-to-

peak — 60 cps.
T
| TUNER UNIT I
REPLACE WITH
417 VOLTAGE CHART ] ORIGINAL TYPE |
1 — Measurements are made at 117 V. line using vacuum tube voltmeter. All voltages are D.C. | I
positive with respect to chassis ground except where noted. I ‘
2 — All voltages shown in telev. section measured with range switch in TV position. ] |
3 — Contrast control set maximum, brightness control set at minimum, antenna disconnected. l I
4 — Voltages shown with asterisk (*) vary considerably with control settings. = I
Lo . . q v-19 ' |
5 — Where no voltage is indicated, pin may be vsed as a tie point. 6SNT7-GT I % |
[F% 15V. % |
200V, (OXO)] 250 V.
EEYY ®Q 2V,
®-4v
GNO. 63 VAC,
! ZCO'/‘ 65V,
o 20v V.14 V-I7
30vAC 3 6V6-GT V-il 6SN7-GT
SR w o g KINESCOPE 2% pov
V-23 C)o y [ v,/ 20V,
5U46G @ A 26V 37 AC eDn @ g
30O VAC %
339V
520 ¢
JIOVAC. 3vac oND
30 vAC ®® oV O@ ov
oS e ©!
04 @@ J3sow V»;éov @ 400V, v-22
V- v &
5U4G ¥ 6BL7 % %" IB3-GT
13-16 KV,
D-IBKY, '®
OIS
13- 16 KX, ©6
LOOKING AT INSIDE
BOTTOM OF GHASSIS
V-21 V-20 v-10
. 6W4-GT 6AUS 6AG7
s20 Y v GND. 45V, GND.
IS5V S (OJO) ENO
OYWN(E;
(m.sn e N °° e
o9 N %o ) o
520V VEASURE 10v  e3vac, -6V i }
REAR Ls_o_gu.rj '6 '
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Stromberg-Carlson 417 Series Schematic Diagram

The video IF system consists of a double-tuned con-
verter plate transformer followed by four single-tuned
stages. These are the 1st, 2nd, 3rd, and 4th IF stages.
They are aligned as a ‘‘Quadruple’ unit, previous to

the adjustment of the double-tuned stage.

Three

absorption type traps are located in the plates of the
1st, 2nd, and 3rd IF circuits. They are adjusted for
the following frequencies: 1st IF (reaction trap) —
21.6 mc. approximately, 2nd IF (sound trap} 21.9
mc., 3rd IF (adjacent sound trap} 27.9 mc.
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v-ie
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AUDIO OUTPUT
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LEIT] 181258 300~

STROMBERG-CARLSON No. 417 SCHEMATIC DIAGRAM
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MODEL 417 AND 421 SERIES RECEIVERS—Resistor
Substitutions.

When resistor R-7 in the 417 series receivers (R-166 in 421 series)
is 3.3 megohms, resistor R-165 is 22K, ¥, watt in valve. When a
3.9 megohm, Y, watt resistor (Part No. 28198) is used as o sub-
stitute in production in the R-7 (R-166) position, then R-165
must be a 27K, Y, watt resistor (Part No. 28174).

SOFF SWITCH
ON VOLUME CONTAOL

Ac sockET

urv o ac
wn




MOST-OFTEN-NEEDED 1953 TELEVISION SERVICING INFORMATION

MODEL 421 RECEIVERS — Component Part Substitutions.

The following parts may be substituted in production for the originally specified parts. I ;.T“s
lsavs! axre 075 ue aeix

Schematic Specified Substitute e onren Dr"lm'm DETECTOR DRIVER DETECTOR PP
Position Value Valve e

........ L3
c-221 220 mmf., 500 V. 270 mmf., 500 V. S i
C-198 470 mmf., 500 V. 470 mmf., 500 V. H @EJ ’_. -
C-183 100 mf., 50 v. 40 mf., 400 V. eswe 1
R-215 27 ohms, 1 W. 20% 33 ohms, 1 Watt
R-81 180 ohms, a W. 10% 180 ohms, Va W. 5%
R-107 2000 ohms, 7 W. 10% 2000 ohms, 10 W. 10%
R-211, R-212 560 ohms, % W. 10% 560 ohms, % W. 10%
R-135 10 Megohms, Vo W. 20% 6.8 Megohms, % W. 10%
R-185 10K ohms a W. 20% 15K ohms, 1 W. 20% W
R-238, R-239 270K ohms, ' W. 10% 330K ohms, 1 W.10% IH 2 berrsnmms sramnmna
R-111 1 Megohm, Ya W. 20% 1.5 Megohms, Va2 W. 20%
R-52 1K ohms, Va W. 20% 470 ohms, Va W. 20% 0 (X
R-196 2200 ohms, %2 W. 10% 2200 ohms, % W. 20%

REPLACE WITH DRIGNAL TYPE
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Position Valve Valve LD 4y memearo M] etor m{ i _=c°-‘t‘w
C-183 100 mf., 50 volt 50 mf., 50 volt 14 b v nne oD 2s00 s [ wr
C-182 .22 mf., 600 volt .1 mf., 600 volt ! i
C-140 .01 mf., 450 volt .01 mf., 600 volt E
C-170 .01 mf., 450 volt .01 mf., 600 volt !
c-210 033 mf., 400 volt 068 mf., 400 volt e e
C-203 .22 mf., 400 volt .047 mf., 600 volt ':;;:

C-202 047 mf., 600 volt  Capacitor removed

164




MOST-OFTEN-NEEDED 1953 TELEVISION SERVICING INFORMATION

v-le

STROMBERG-CARLSON No. 421

SCHEMATIC DIAGRAM
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Either Part No. 161429 or No. 161442 Power Transformers are
to be used in production on 421 series receivers. Since the B plus
voltage is about 15 volts greater when using No. 161429, resistor
R-231 must be 1200 ohms 20 Watt (Part No. 149366) when using My

this transformer. When using No. 161442 transformer resistor
R-231 will be 470 ohms, 2 watt {Part No. 149074).
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Stromberg-Carlson Series 417 and 421, Revisions and Production Changes

MODELS 417 AND 421 RECEIVERS — Redesign to
Reduce Dissipation of 6V6GT—Audio Output Tube.

The value of R142, cathode resistor for the 6V6GT audio output
tube has been increased from 270 ohms, 1 watt to 330 ohms,
1 watt {(New Part No. 149135, 149073 or 149229).

Series dropping Resistor R-231 is specified as a 470 ohms, 2 wat?
value with the use of Power Transformer No. 161442, The
value of this R-231 resistor is now being increased to 1250 ohm,
5 watt,

MODEL 421 RECEIVERS — More Uniform Horizontal
Oscillator Operation.

The operation of the horizontal oscillator has been made more

uniform from set to set and the tendency to pull horizontally at

the top of the picture has been reduced by the following changes

in Production:

1. R-194, 1500 ohm resistor is now a 5% tolerance valve
instead of the previous 10%.

2. Resistor R-195 has been changed from a 220K, Y% watt, 20%
valve to o 180K, %, watt, 10% vaive (New Part No. 28182},

3. Capacitor C-193 has been increased in from 270 MMF, 20%
to a 390 MMF, 10% valve (New Part No. 110262).

4, C-198, 470 MMF capacitor is now a 10% value instead of a
20% valve.

5. A 33 MMF, 10% mica copacitor {Part No. 110250) has been
added between plata (Mo. 5 pin) of the 6SN7 Horizontal
Oscillator {V-19) and ground.

MODELS 417 AND 421 RECEIVERS — Damper
Tube Revision.

A 6AX4 tube {Part No. 162161} is now being used in place of a

6WAGT tube in the Damper Circvil. Tube location diagrams in

the receivers show those receivers which use either type,

The 6AX4 tube is being used in those receivers which use Power
Transformer No. 161442 which has one less heater winding.
The jumper lead between No. 7 pin of the Damper Socket and
No. 4 termina! of the Horizontal Output Transformer is not neces-
sary with the use of the 6AX4 tube since the heater and cathode
breakdown value is higher and they do not have to be main-
tained at relatively the same potential as in the case of the
6W4 tube.

MODELS 417 AND 421 RECEIVERS — Revisions of
Filtering in Tuner Supply Leads.

The 100 MMF capacitors in positions C-1, C-2, C-3 and C-4 and

resistors R-3 and R-4 have been removed from the circuits of the

subject receivers because of rearrangement of the supply leads to

the tuner thereby eliminating the need for this fltering.

MODEL 417 AND 421 RECEIVERS — Additional
Changes for Improving Vertical Hold.

This complete change is as follows:

1. A 100,000 ohm resistor {R-240) rather thon 150,000 ohm

*  resistor has been added directly in series with the connection
between the No. 5 pin (plate) of the V-17, 65N7 Phase
Inverter—2nd Sync Clipper tube and the input to the M-1
vertical integrator network.

2. Resistor R-184 has been increased in value from 680K ta 1
megohm, (Port No. 149119). A 2 megohm resistor, (Part
No. 149121} has been bridged in parallel across the two
outside terminals of the R-187A, 2 megohm Vertical Hold
Potentiometer. At o later date a new 1 megohm potentiometer
(Part No. 145146) will replace the above combination 2
megohm potentiometer and parallel 2 megohm resistor.

3. The vertical oscillator transformer has been moved from the
previous position near mid-chassis to the area behind the
volume control which results in interlace improvement and
possibly contributes to better vertical hold.

MODEL 421 SERIES RECEIVERS — Vertical Drift.

Repeated foilure of the 6BL7 ‘'Vertical Blocking Oscillator and
Vertical Output Tube” has dictated the following change on all
chassis date coded 52-20-1:

— A 6C4 tube was added in an unused tube socket punchout on
the front left hand corner of all 421 chassis to replace Y, of the
6BL7 tube, i.e., the vertical blocking oscillator section of V.18,
— The lead going to Pin 4 of V-18 was reconnected to Pin 6
of the 6C4.

— The lead going to Pin 5 of V-18 was reconnected to Pin 1 or
Pin 5 of the 6C4,

— The lead. going to Pin & of Y-18 was reconnected to Pin 7 of
the 6C4.

—The filament Pins 3 and 4 of the 6C4 are connected to the
filament string.

— The unused Pins 4, 5 and 6 of the 6BL7 are grounded.

If an earlier 421 receiver is encountered having a 6BL7 causing
vertical rolt and not incorporating the 6C4, it is suggested that
the 6BL7 be changed to one of the improved 6BL7's, These tubes
can be identified by referring to the coding etched in the top of
the glass envelope beneath the 6BL7 tube type designation.

MODEL 421 SERIES RECEIVERS — Proper Set-up
Adjustments for Maximum In-Focus Picture Area.

Since the 421 receivers use fixed-voltage-electrostatic-focus,
picture tubes (21FP4A) the following suggestions will be helpful in
obtaining maximum in-focus picture-area at the time the receiver
is initially set-up.

1. The ion trap should be adjusted in the normal manner for
maximum brightness but within the adjustmen! range of
maximum brightness, a specific setting of the ion trap will
be observed where maximum in-focus-picture-area can be
obtained.

2. The centering ossembly, which consists of a device similar
in appearance to an ion trap (except for a rotatable magnet
in the form of a black button), should be placed away from
the ion trap and up close to the deflection yoke on the neck
of the picture tube. tn this way, magnet field interference
between the ion trap and centering device is minimized and
better focus can be obtained.

3. Additional physical separation between the ion trap magnet
and the centering device magnet can be obtained by keeping
the two magnets on opposite sides of the picture tube. Proper
brightness adjustment and proper picture centering should
still be observed.

4, 1t should be noted that the picture tube focusing anode {white
lead) can be connected to one of three voltage take-off
points in the receiver: (1) Ground (2} B+ Supply (3)
Boosted D. C.

MODEL 421 SERIES RECEIVER — Noise Cancellation
Circuit Adjustment.

All 421 model television receivers coded 52-30-1 or later in-
corporate a new circuit development known as '‘Noise Cancella-
tion". All chassis having this circuit can be readily identified by
an additional potentiometer to the right of the phono switch on
the rear chassis fionge lobeled *'Noise Concellation Control''. it
is important that this control be properly adjusted in order to
realize full value of the noise cancelling circuit. When the “‘noise
cancel' control is in its extreme counterclockwise position, the
noise cancellation circuit is ineffective; when it is in its extreme
ciockwise position, the cancellation circuit will clip sync and picture
and cause a dark picture with no sync action.

The proper procedure for adjusting the ''noise cancel' control is
to first make ail picture adjustments, size, linearity, etc., with the
‘‘noise cancel” contro! in its extreme counter-clockwise position.
After all picture adjustments ore made, properly tune in the
strongest signal in the aresc ond slowly advance the ''noise
cancel'’ control clockwise until the picture starts to lose sync, then

back off the control until the pjcture is stable.
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SYLVANIA

Chassis 1-508-1, 1-508-2, used in Models 172K, -KU, -M, -MU; 175B, -BU, -L, -M, -MU;
176B, -BU, -L, -M, -MU; 177B, -BU, -M, -MU,; 178B, -BU, -M, -MU.
Chassis 1-510-1, 1-510-2, used in Models 120B, -BU, -M, -MU; 126B, -BU, -L, -M, -MU.
Chassis 1-504-1, 1-504-2, used in Models 105B, -BU, -M, -MU, is a 17-inch version
of 1-510-1, -2, and is electrically similar to these chassis.

Service material on the above listed Sylvania TV sets is presented on the next eight
pages. General information is given below and top view of sets is shown on page 168.
Alignment information is given on pages 169-170; circuits are printed on pages 171
and 172; and on pages 173-174 are presented important revisions and code changes.

Chassis 1-508-1 and 1-510-1 provide reception
of the twelve commercial VHF television chan-
nels, 2 through 13 inclusive. In these chassis,
provisions are made for the simple addition
of a UHF tuner, thus permitting reception of
channels 14 through 83 of the UHF band. Models
incorporating chassis 1-508-1 and 1-510-1 show
a single alphabetical suffix after the body num-
ber. (For example: 176M.)

Chassis 1-508-2 and 1-510-2 include the UHF
tuner and thus provide reception of VHF chan-
nels 2 through 13 and UHF channels 14 through
83 inclusive. Models incorporating these chas-
sis show a double alphabetical suffix after the
body number. (For example: 176MU.)

Combination models incorporating these chas-
sis also include a 1-603-1 radio chassis which
provides reception of standard and frequency
modulation broadcast bands.

Chassis 1-508-1 operates with twenty-seven
tubes plus the picture tube. Of this total
there are two low voltage rectifiers, two high
voltage rectifiers and one regulator tube. A
germanium diode is also incorporated ir the
circuit. Chassis 1-508-2 incorporates two
additional germanium diodes and one receiving
type tube in the UHF tuner.

Chassis 1-510-1 incorporates a total of twenty-
two tubes in addition to the picture tube. Of
these tubes one is a low voltage rectifier, two
are high voltage rectifiers and one is a regu-
lator tube. A germanium diode is also incor-
porated on this chassis. Chassis 1-510-2, in
addition to the previous complement, includes
two receiving type tubes as part of the UHF
tuner.

NOTE: For convenience in servicing, separate
schematics are furnished.

Sylvania television chassis 1-504-1 and 1-504-2
are the 17 inch versions of the 1-510-1 and
1-510-2 TV chassis, respectively. Electrically,
the two chassis series are very similar.

AGC CONTROL ADJUSTMENT

(1-508-1, 1-508-2)

1. Connect a good antenna installation to the
receiver.

2. Set Picture (Contrast) control to approx-
imately 7/8 of maximum position leaving
Brightness control at normal setting.

3. Tune receiver to the strongest station
available in area.

4. Turn AGC control fully clockwise so that
picture is "'blacked' out.

5. Retard AGC control to a point where the
picture reappears and does not tear or
fall out of synchronization as the Fine
Tuning control is rocked throughthe picture.

6. 1If, when the AGC control is finally ad-
justed, the picture has too much contrast,
reduce the contrast with the Picture (Con-
trast) control. DO NOT use the AGC
control as a contrast control.

7. Turn Volume control to normal level.
Intercarrier buzz should be negligible as
the Fine Tuning control is rocked near
the correct tuning point. Retard AGC con-
trol slightly if objectionable. (Note: Inter-
carrier buzz is merely a reference for
correct adjustment of the AGC control
and only a slight touch up should be neces-
sary. If much adjustment is required to
remove intercarrier buzz, the sound section
is maladjusted and requires realignment. )

Note: The intent of the AGC control adjust-
ment is toensure proper AGC voltage consistent
with correct synchronizing action and negligible
intercarrier buzz. This condition ensures the
best possible synchronization under interference
conditions, and also the greatest amount of

picture contrast.
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SYLVANIA

Chassis 1-508-1,
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SYLVANIA VIDEO IF ALIGNMENT —ALL CHASSIS
SIGNAL GENERATOR SWEEP GENERATOR VIVM OSCILLOSCOPE OUTPUT
STEP Connection | Freq. Connection Freq. |CONNECTION| CONNECTION ADJusT READING COMMENTS
Set Tuner to free channel.
f\c_ross Apply —12V, between
Diode (1-508-1,-2) junction of R137 and
Load Res. it Ly
To raised oacd e Top Core L53 C131 and Chassis on
1 | tube shield {39.75 (1-508-1,-2) Min 1.508-1 and -2;
on Me. R152 3.3M ' -3V. between C136
Osc.-Mixer — (1-510-1,-2) and Chassis on
(1-510-1,-2) Top Core L54 1-510-1, -2. Use suffi-
R149 4 ,7M cient output for
! satisfactory readings.
Loosely Cou-~ (1-508-1, -2) Remove AGC voltage.
ple Marker to L53 Short pin 5 to pin 6 on
Control Grid Bot. C V3-6CB6.
of Osc.-Mixer (1-508-1, -2) I’I)‘h:ough ;.80(;1‘ ore)) Lower Osc.-Mixer tube
etector uner i i-
(1-508-1, -2) through Hole| 4325 Circuit Lsa ST AL (0 el [t
through Hole|45.75] in Tuner Mc. - (Fig. 11) shown | Set1-508-1.-2 VHF tuner
2 in Tuner Me. Cover to 10 Me. to f between any two
Cover to 42.1 { Pin50f6J6 | Sweep thhode, (1-510-1, -2 Fig. A i
Pin5of6J6 | Mc. Pin 2 of L54 Set 1-510-1,-2 VHF tuner
V3-6CB6 (Bot. Core) to any free high
(1-510-1, -2) (1-510-1, -2) T2 (Tuner) channel. _
Pin 7of 6X8 Pin 7 of 6X8 e LS4 controls width of
curve on 1-508-1,-2.
3 |Repeat step 2 adjustments until curve is flat with 42.1 Mc. and 45.75 Mc. markers on corners. REMOVE SHORT FROM V3
before proceeding with step 4.
Across Set Tuner to free channel.
Diode Apply —12V. between
- e Load Res. jéx;lc;ion(;)fclslii'./ and
o raise: LS 31 an assis on
tube shield [ 41.25 (1-508-1,-2) 4th Visdeo Min 1-508-1, -2.
4 on e — — | Rr15233M{ T IF Trap ' ~3V. between C136
Osc.-Mixer [ —— and Chassis on
(1-510-1,-2) 1-510-1, -2. Use suffi-
R149 4.7M cient output for
satisfactory readings.
5 Same as 4 41://'1'i5 —_— —_— Same as 4 —_— T(())fp’l(‘:soge Min. Same as 4
6 Same as 4 4}‘1435 B — _ Same as 4 — T(;)?’Ig:st)sre Min. Same as 4
Same as 4. Reduce Sig.
440 Gen. output to kee
7 - I ¢ - p p
Same as 4 Mec. Same as 4 T58 Max. VTVM reading be-
tween 1 and 2 Volts.
8 Same as 4 ﬁco ——— —_ Same as 4  — T57 Max. Same as 7
45.2 T56
9 Same as 4 Moe. —_— _ Same as 4 [ (Bot. Core) Max. Same as 7
10 Same as 4 ﬁg B— —— | Same as 4 R — (BO;I_‘%SM&) Max. Same as 7
11 Repeat steps 4 to 6 inclusive.
41.25 Across
Loosely Me. Diode TS8. TS7 R s a
couple 421 | Toraised | 4325 Load Res. | .1oc”p o ame as
12 marker Mc. | tube shield | Mec. with33M | o0 100 | e o
to raised 45.75 on 10 Mc. — Resistor T(;ge(Ba ow Use_ low signal input and
tube shield Mec. | Osc-Mixer | Sweep in series Core )ot. Fi‘gn B high scope gain.
on ith .
Osc.-Mixer |47.25 s:]olte :matd
Mec. pe e
45.0 MC. RESPONSE
L53(80T.) .54 (BOT.) =100%
LS4 42.1 MG T2(TUNER)
42.1 MG L8(TUNER) 2.1 MC. 4575 MG
45.75MC. U0,
LS54
L53(T0P) (TOP)
39.75 39.75
MC MC.
1-508-1,-2 1-510-1,-2

FIG. A

FIG. B
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SYLVANIA 4.5 MC. TRAP ALIGNMENT —ALL CHASSIS (Continued)
TER SIGNAL GENERATOR VIVM CONNECTIONS. AD T OUTPUT o ENTS
H Connection Freq. Probe Ground lead e READING comm
To Pin 2 of c?nlr;‘eftl;%bio
12BY7 4.5 Cathode Short Pin 1 of V6-6CB6
1 Video Mc. : To chassis L61 Min. 4th Video IF Ampli-
N (Pin 11)
Ampllﬁgr of fier to Chassis
(all chassis) Picture Tube
SOUND ALIGNMENT —ALL CHASSIS
SIGNAL GENERATOR VIVM CONNECTIONS T OUTPUT ENTS
STEP CONNECTION D C Probe Ground Lead ADJUS READING comm
ALL CHASSIS
45 Mc. and 4.5 Mec.
generators each connected (1-508-1, -2)
through a 1000 ohm T51 Sec.
resistor to pin 1 of (1"508'1; -2) (top core) Max.
V3-6CB6 1st video IF To junction of (1-508-1, -2) pri. (bot. core)
1 A R103 and C104. To chassis. and L62. Set tuner to free channel
Amplifier. b
—_— S — T — t minimum
45 Me. nerato (1-510-1, -2) (1-510-1, -2) | (1-510-1, -2) i
iha s'l\gde ‘"aa 1: To pin 5 of V9- To pin 7 of T52 Sec.
wi ) ¢. marker 6ALS5 Vo. (top core) Max.
(preferably crystal .
pri. (bot. core)
controlled) through nd L62
1000 ohm resistor a :
to pin 1 of V3.
On 1-508-1, -2 keep
1-508-1, -2 only 1-508-1, -2 1-508-1, -2 Ouiionts ey ol
) - , r
2 Same as 1. To pin 5 of V10- - ox_'nlyh . only Max. Svehneerrea \Ooltal:;evacrt‘:sa
6ALS o !\3,‘{‘0’ o TS52 primary. R103 does not exceed
’ 1.0 volt negative.
(1-508-1, -2)
To junction of 2
matched 100M (1-508-1, -2)
resistors To junction of o o
connected in series | R105, R106 Set VIVM to !Aowe“
across R109. and C106 DC scale'. Slight turn
3 Same as 1. ’ T52 secondary of core will produce
(1-510-1, -2) (1-510-1, -2) (top core). Zero either a positive or
Same as above To junction negative deflection
with 100M of R103 on VIVM.
resistors and C103.
across R105.
4 Remove test equipment and resistors.
ALTERNATE SOUND ALIGNMENT —ALL CHASSIS
This method prevents inaccuracies of test equipment from affecting sound alignment
VIVM CONNECTIONS
STEP SIGNAL SOURCE OuUTPUT C
D C Probe l Ground lead ADIUST READING O BBELIY S
1 Connect a good antenna installation to the receiver
Chassis 1-508-1, 1-508-2 only
2 o nal —— L62 R - .
Strong station otenming To chassis TS1 Max Gt ."’“ adjustments until
3 of T51 ( Both Cores) maximum is reached
(1-508-1,-2) (1-508-1,-2) (1-508-1,-2)
To pin 5 of To pin 7 of T52 Pri.
. V10-6AL5 V10-6ALS5 (Bottom Core) Repeat all adjustments until
3 Strong station — Max. : .
(1-510-1, -2) maximum is reached
(1-510-1, -2) (1-510-1, -2) Loz’
To pin 5 of To pin 7 of T52 Pri.
V9-6ALS V9-6ALS (Bottom Core)
To junction of
two 100M
(1-508-1.-2) Resistors in
. . N f s
TOR{'E)J;C;O;E)(SM series lrom Use lowest meter scale set to zero
. ! FI'SOS- "_2) T52 Sec. Zero center. At correct setting, a slight
4 Strong station ——— pin 5 to pin 7 (Top Core) € turn of core will give either a
(1-510-1, -2) of V10-6ALS positive or negative reading
To terminal (1-510-1, -2)
5 of T52 pin 5 to pin 7
' 70 of V9-6ALS

Remove test equipment and resistors
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SYLVANIA REVISIONS AND CODE CHANGES TO CHASSIS 1.508-1,.2, 1-510-1,-2 AS NOTED

CHASSIS 1-508-1 CO01, C02,C03AND 1-508-2

Reduction of sound interference in the picture
is accomplished under code change CO01 on
chassis 1-508-1 and in original production of
chassis 1-508-2 by connecting pin 6 of V11,
the 6AV6 1st A. F. Amplifier and Tuner AGC
Clamp as indicated in Figure 27,

Vi
6AV6
st A.F. & TUNER
AGGC. CLAMP
TO TUNER TO
AG.C. DELAY -7-—-—>C||2, GlI3,

AND Rili

TO
ClI AND
RI1O

FIGURE 27 - PARTIAL SCHEMATIC
DIAGRAM CHASSIS 1-508-1 C01

R215, the Vertical Hold control on chassis
1-508-1 and 1-508-2 is changed from 1.5 meg-
ohms to 2.0 megohms, Service Part 153-0018,
to increase its range. This revision is coded
C02 in chassis 1-508-1 and incorporated in
initial production of chassis 1-508-2.

C218A and C218B, 470Mmfd., 500V. capacitors
are combined into C218, a 220 Mmfd., 1000 V.
capacitor, Service Part 160-1032 on chassis
1-508-1 and 1-508-2. This revision bears no
code change number in either chassis.

CHASSIS 1-510-1C01, C02, C03,C04 AND 1-510-2

C215, .0047 Mfd., 500 V. ceramic capacitor
is changed to a . 0047 Mfd., 600 V. paper unit,
Service Part 162-06247 in chassis 1-510-1 as
C01 and in original production of chassis
1-510-2. The revision provides greater voltage
tolerance for this capacitor.

Ve
6ALS
RATIO DET.
e 2 5
TO 752 6 R105 J—-
IR seM =
— L

! h # 7
FIGURE 28 - RATIO DETECTOR
CIRCUIT CHANGE CHASSIS 1-510-1 C02

The following revisions constitute code change
C02 in chassis 1-510-1. These revisions will
be included in initial production of chassis
1-510-2.

1. C106, 2 Mid. capacitor and R105, 68M
ohm resistor are now connected as in
Figure 28 to prevent possible sound inter-
ferencein the pictureat high volume levels.

2. The ventilation of R176, 68 ohm resistor
(75 ohms in certain initially produced
chassis) is improved by physically re-
locating both this resistor and C136, .22
Mfd. capacitor.

3. R255, 5,600 ohm resistor has been phy-
sically relocated as a factory change.

Sensitivity in chassis 1-510-1 and 1-510-2 is
increased by the following component changes.
These changes constitute code C03 in chassis
1-510-1 and are incorporated in initial produc-
tion of chassis 1-510-2.

1. R126 - 680 ohm resistor is removed.
R130, R135 and R140 are changed from
6,800 ohms to 4,700 ohms Service Part
181-0472.

3. R136 and R141 are changed from 12,000
ohms to 6, 800 ohms, Service Part 183-0682.

A factory revision under code change CO03 also
eliminates C215 - .0047, 600 V. capacitor,
previously added by code change CO1.

Code change C04 in Chassis 1-510-1 and initial
production of chassis 1-510-2 includes the
following changes.

1. R222 has been changed from 680 ohms to
1000 ohms, Service Part 182-0102 to im-
prove the range of R220, the Vertical
Linearity control.

2. The stability of the horizontal oscillator has
been improved by changing R258 from 680
ohms to 820 ohms, Service Part 181-0821.

VIO
6ALS
RATIO DET.
P 2 5
TO T52 6 J *ICHO R109 J_.-
1< ": 20uf EggMm =
= 50V.
< | 7

FIGURE 29 - PARTIAL SCHEMATIC
CHASSIS 1-508-1 CO4
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CHASSIS 1-508-1 C04, C05 & 1-508-2 C00

C110, 2 Mfd. capacitor and R109, 68M ohm
resistor are now connected as shown in Fig-
ure 29 to eliminate a 4.5 Mc. harmonic inter-
ference in the picture. This revision is coded
C04 in the 1-508-1 chassis, and is included
in initial production of chassis 1-508-2.

Code change CO05 for chassis 1-508-1 adds a
shield that extends over the 3rd and 4th Video
IF Amplifier tube sockets on the underside of
the chassis in addition to the existing Video
Detector circuit shield. Original production
of chassis 1-508-2 incorporates this change.

CHASSIS 1-510-1 C05 & 1-510-2 C00

A shield over the 3rd and 4th Video IF Amplifier
tube sockets on the underside of the chassis
has been added to the 1-510-1 chassis. Used
in addition to an existing shield over the Video
Detector circuits, this change is coded CO05.
Initial production of chassis 1-510-2 will include
this change.

CHASSIS 1-508-1 C06 & 1-508-2 CO1

Code change C06 for TV chassis 1-508-1 and
code change CO01 for chassis 1-508-2 revise
the circuits of V14 12AX7 - the Sync Separator
& AGC Rectifier, and V15 12AU7 - the Sync
Amplifier & Clipper. The change, in effect,
adds a '""noise gate" action between the sync
take-off circuit and the sync separator circuit,
and functions to stabilize vertical and horizon-
tal sync and AGC operation under interference
conditions.

Component changes are as follows:

1. C203 - .047 MIfd. capacitor is changed
from a 200 volt to a 400 volt capacitor.

2. R208 - 10M ohm resistor is changed to a
15M ohm resistor.

3. RI199 - 33M ohm resistor is added and
connected in parallel with R208.

TO
PiN 2
vie

T0

SYLVANIA Revisions and Code Changes to Chassis 1-508-1, -2

TO 4 +560v.
A

RIS8
3E0M

,» 1-510-1, -2, continued.

PINI
vi4

10M -
c202 10M R209 12AU7
- A SYNC. AMP.,
0047 G203 | iom CLIPPER, &
.047 h NOISE GATE
7 c204 s e 2] = 10 R212
.ol 1
a S . L
R203 R205 0 r2io H RISE
33M¢ 680M | WA
1 8 7:237 680M. & 6.8M
R2l RIS7
2 W
via 72 £ 6.8M
12AX7
YNC. SEP. =
ST £ +l2sv R208 ti2sv
I5M RISO
m -
wHO Toces2
M

FIGURE 30 - PARTIAL SCHEMATIC
OF CHASSIS 1-508-1 C06,1-508-2 CO1

4. R198 - 360M ohm resistor is added and
connected between +560 volts and V14 and
V15 as shown in the partial schematic.

Wiring revisions for these 1-508-1 and 1-508-2

code changes are illustrated in the partial
schematic in Figure 30.

CHASSIS 1-510-1 CO06

Code change C06 for TV chassis 1-510-1
changes the values of the following components
in the sync separator circuit to improve sync
stability.

1. C200 - 470 Mm{d. capacitor is changed to
a 220 Mmfd. capacitor.

2. C201 - . 047 Mfd. capacitor is replaced by
a .01 Mfd. capacitor.

3. R200 - 2.2 Megohm resistor is replaced
by a 470M resistor.

4. R201 - 220M resistor
470M resistor.

is changed to a

CENTERING

HEIGHT

VERTICAL LINEARITY

FOCUS

AGC (508-1,508-2 ONLY)

HORIZONTAL SIZE

HORIZONTAL LIN. {508-1,508-2 ONLY)

VERTICAL HOLD

) { o=4[ HORIZONTAL DRIVE

PICTURE

(CONTRAST 508 -1,508-2)
(BRIGHTNESS 510-1,510-2}

HORIZONTAL HOLD

REAR CHASSIS CONTROLS

L6O

TOLS9 &
VIDEO AMP.
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TRAV-LER RAIIOD CORPORATION

Chassis 36A2 used in Models 217-32, 217-33, 217-37,
220-34, 220-35, 221-36.

TO RECEIVER
R ANT TERMINALS

SIGNAL GENERATOR

At the time of publication Chassis 36B2 was planned OUTPUT CABLE.

to be used in new Models 217-331 and 217-371, and R=150 OHM LESS ONE HALF THE
using electromagnetic focusing. In the main, the CENERATOR DANCE OF SIGNAL
material on these pages for 36A2 will apply to 36B2. FIG. 3. Dummy Antenna Detail

FOCUS—Focusing on low voltage electrostatic focus picture tubes is controlled by the primary B+ in the receiver.
In order to compensate for variations among the picture tubes, a focus control is used in the circuit. Although this
control varies the voltage to the focusing electrode of the picture tube by 300 VDC, the visible change may appear
slight and will require a careful adjustment. With the ion trap properly adjusted, and the picture properly cen-
tered, there should be no necessity to adjust this control. Should any change in focus be found necessary, the ion
trap may be re-touched slightly to obtain the desired result.

ALIGNMENT INSTRUCTIONS (Continued on the page after the circuit diagram).

Refer to Fig. 8 for location of alignment adjustments. Refer to the schematic for location of the test points indicated
by the circled letters in the following chart.

PRESETTING IF TRAP COILS USING AM SIGNAL GENERATOR AND VIVM

Connect the negative lead of a 3-volt battery at point (B) shown on the schematic diagram; connect the positive lead to the chassis]
Connect the signal generator to the grid of the 1st IF tube. Connect the DC probe of the VIVM at point (A); connect thef
negative Jead to the chassis. Set the picture and fine tuning controls fully clockwise, Set the receiver to channel 13,

SIGNAL | SIGNAL ! !
DUMMY | GENERATOR | GENERATOR CHANNEL | CONNECT ADJUST REMARKS
ANTENNA l COUPLING FREQUENCY VIVM
Direct | To 1st 20.6 Mc 13 DC probe to Bottom adjust- Adjust for maximum voltage af]
IF grid (Unmod.) point (A). ments of L-42B VIVM.
Common to and L-42C,
chassis.

OVERALL IF AMP. RESPONSE CHECK

Connect the synchronized sweep voltage from the sweep signal generator to the horizontal input of the oscilloscope for horizontal
deflection. Connect the sweep generator to the loosely coupled shield of the 6J6 tube, making certain that the shield is not grounded;

connect the ground lead to the chassis.

SWEEP SWEEP MARKER
A‘LUT'EPQ"JA GENERATOR | GENERATOR | GENERATOR { CHANNEL C?g‘gfg ADJUST REMARKS
COUPLING FREQUENCY | FREQUENCY
Direct High side 24 Mc 21.75 Mc 13 Vertical L-13A | Check for response curve similar to
to loosely (10 Mc 26.25 Mc amplifier to | L-42B | Fig. 5 with markers as showan. It is
coupled sweep) point (A). (top) generally necessary to retouch settings
shield of 1-42C of L-13A, L-42B (top), and L-42C
6]6; low Common to (top) | (top) for proper response. Note that
side to chassis. 1-6 the adjustment of L-13A will affect
chassis. 1-38 the video side of the curve, L-42B
(top) the audio side, and L-42C (top)
the intermediate range. It may be
necessary to touch up settings of L-6
and L-38 for proper symmery, flatness,
and bandpass. A pass band width of
3.5 Mc measured at the S0% response
) points is recommended at this point.
SOUND IF AMP ALIGNMENT USING AM SIGNAL GENERATOR AND VTVM
SIGNAL SIGNAL .
DUMMY GENERATOR GENERATOR CHANNEL CONNECT ADJUST REMARKS
ANTENNA COUPLING FREQUENCY VIVM
Ty -
Direct ;fi};,f‘fﬁ)f" 4.5 Mc Any channel [;C(Ji;;rto?é)t.o L-16A Adjust for max. voltage at VTVM.
. (Unmod.) unused and bottom
Low side to U 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 obtained
chassis. either side of the correct setting.
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FIG. 9.

* C-100 USED ONLY WITH GLASS
KINESCOPE WITHOUT OUTER -

Schematic Diagram (Chassis 36A2)

Rf TEST POINT
/VT~2
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6AUG. 138V,
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{
|
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i 7 |\ L-10 L-s |
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e 1 ! J:C T
: i I° %i i
i ! N I
> i MR
3 : | g
] : | s R26
it | I e
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=~ ! 163
-1 . I N
c-18 |
IIOOO |
> i
R-i10
L-8 10K l
FiNE l
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| | PM SPEAKER segy. BRECT
! ! ]
| } e ”
|
l +
| L i ecizal 1H]
! | 40UF
{ I 450v k.
| . M - . R673
| IiFc= - 15 | C16 1 S| g e
I |
1 R-104
I |
: r
' 1
' :
L _Tvetecotwes _ | e |
R-18 R-19
A - 2200 1w - 6800 5w
CAPACITORS ARE SHOWN IN MICRO MICRO FARADS UNLESS
OTHERWISE SPECIFIED. ®C.100 R-101
RESISTORS ARE 1/2 W. CARBON UNLESS OTHERWISE SPECIFIED. ;Ii_ Nl
Ny VT-9
_(] 4 2008 EWACT
| : — © s
TRANSTORMER 63V yT.20 3
ANSFORME i L SU4G - e
LINE SWITCH OM 8 (]
VOLUME CONTAGL @ z
}® NOF!IE LINEARITY
™ P FUSE
I_/ —t § AnP
] c-98 1IC-97 L
.25UF JUF R-39 {4)
2AMP SLO BLO aoovI “WVI AV
4 FUSE - 8 W
CABNET Ic.|02 X
INTERLOCK = 5000 63v
HEATER CHOKE OETAIL FOCUS ‘S_‘
vC-288
2.5M
R-10
220k

CHASSIS REMOVAL FOR SERVICE ADJUSTMENTS

1. Disconnect the cabinet antenna or outside antenna leads from the cabinet antenna terminals.
2. Remove rear cabinet cover. Note that the line cord inter-lock connector is part of the rear cover and dis-
connects power to the chassis when this cover is removed. A substitute line cord must be provided if the

receiver must be

turned on for service adjustments.

Disconnect the speaker.

Remove the front panel control knobs.
Remove four chassis bolts holding chassis to cabinet and slide chassis out rear of cabinet.

3.

4. Remove the wood screws holding the antenna terminal strip bracket to the cabinet.
5

6
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Trav-ler Radio Corp. Chassis 36A2 Circuit Diagram

L-31 L-16-B
C40i
13A R-44 Fu, c:a1 P35y
35y 10K 1w 600 |2_4
> A"'f:
R-435R-45 iy
22005 8800
sw
i3> .
VG36 A fosinnE
L-32A]
"o
4 ; !
J,Cesus. I e ] X 2200 i ERIGHTHESS
r 00K 220K
VvC-32A R49 R-48
47K
PICTUFE
CONYRASY
vC32-B8
100K
VT-10 T VT2 SRS
75y _6AVE 4 6Ce
VC36B) RE +
votuﬁo‘ 6800
CONTROL
5-&5)1 R-50
o oo : 3o |
IC551C54 Rreo f 1% C-43]
i} WA ye csob g ¢ a3
2200\ 3"“/ ::_47 5000]: 8 E
\ /
j_C-49 .E'ECZBC
@ @ Isooo Ibour
VE'Y?AL 150y
YOKI
370V
vemtica, L0
VERTICAL OUTPUT vT-15 vVT-14 BLOCKING CSTILLATOR g
TRANSFORMER 654 6C4 josv. WL ; . ~~C.o?u5r
VERTICAL 4700 0 8200 S
GLINEARITY - 48V, Y : 87A b -
3 c-82 |
19y C-8 ] | SR (S )
VC-28A i e R-83
(N—l E%gMo * o SR 600V VC'Y39 - > S ™
. v n .
ey L : 1
VERT HEIGHT v 1 ca92 L
220 - 22007
3 | , 3
R7! E___B’i_%'
vT-17 172 VT-13
o s 172 6SNTGT
20 -av
..__...J HORIZONTAL
DRIVE
- NQ‘:%(ESYAL 3 Q_es
W) C-90L -OTuft sec0 C-g2-L 33k
—_ 4700 I 600V, W _o,urI
PRODUCTION CHANGES :
TELEV|S|°N CHASS'S 36A2 (1} C-90= 2200 In early models.
| |IO-|25V.60 CYCLES A.C.ONLY. (2)C-79= €80 In eorly models.
C-99 - (3) Verticat hold = | Meg. In early models VC-39 was VC-30
i.OQUF TRAV LER RAD'O CORP- {4) R-3¢ Added (n later models.
= (S} Early models used a I1X2A with a 3.3ohm. filamont ballast
Power Supply . 110-125 V. 60 cycles AC
Power Consumption 185 Watts | LINE VOLTAGE HT7V.AC. ALL VOLTAGES D.C.
Tuning Range TV channels 2 thru 13 2 ALL VOLTAGES MEASURED TO CHASSIS AND ARE POSITIVE
IF Amolifier R UNLESS OTHERWISE SFPECIFILD.
mpliier Response— ) 3.YOLTAGE READINGS TAKEN WITH ZERO SIGNAL INPUT
Picture carrier ... 26.25 Mc Intercartier sound ..o 4.5 Mc AND PICTURE CONTROL SET MAX. CLOCKWISE.
. . ALL CTHER CONTROLS SET FOR NORWMAL
Soun.d CArtier . 21.75 Mc IF Traps i 20.6 Mc OPERATION.
Model Differences— 4.VOLTAGE READINGS TAKEN WITH AM
Model 217-32, 217-33 Picture tube 17HP4 ELECTRONIC VOLTMETER.  L-38
Model 220-35 e Picture tube 20HP4-A
Model 221-36 Picture tube 21FP4-A
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Trav-ler Radio Corp. Chassis 36A2, Alignment continued
CHECK ON SOUND IF AMP ALIGNMENT USING FM SIGNAL GENERATOR AND OSCILLOSCOPE

Connect the synchronized sweep voltage from the signal generator to the horizontal input of the oscilloscope for horizontal deflection

SWEEP SWEEP MARKER
DUMMY GENERATOR | GENERATOR | GENERATOR | CHANNEL CONNECT ADJUST REMARKS
ANTENNA COUPLING FREQUENCY | FREQUENCY SCOPE
i Vertical Touch up the adjustments of L-17 main-
Direct High side to 4.5 Mc 4.45 Mc Any amplifier L-17 taining max. amplitude while adjusting
point (A). (500 Kc 4,5 Mc channel in Put o for max. steepness and straightness of
Low side to sweep) 4.55 Mc unused oigt (C) the slope. See Fig. 6. Note that the 4.5
chassis locally. p ’ Mc marker pip tends to disappear as
: Common to the correct setting of the top adjustment
chassis. of L-17 is reached.
4.5 MC TRAP ADJUSTMENT
SIGNAL SIGNAL
DUMMY GENERATOR GENERATOR CHANNEL CONNECT ADJUST REMARKS
ANTENNA COUPLING FREQUENCY VIVM
. AC probe to
Direct High side to 4.5 Mc Any channel| athode of L-16B Adjust for minimum voltage. A crystal
point (A). (Unmod.) unused picture tube. detector shown in Fig. 4 may be used
L ‘de t locally. | Test point (D). with the VIVM in place of a com-
(e €113 o mercial AC probe if desired.
& h SSiS. Cammaon to
HORIZONTAL HORIZONTAL HORIZONTAL HCRIZONTAL PICTJRE LQ-8LO FUSE VERTICAL SLO-8LO FUSE VERTICAL
WIOT! LINEARITY DRIVE FREQUENCY 1INTRAST TYPE 346 HEIGHT TYPE 3AG LINEARITY,
el Zlaxe TO TEST TO DC PROBE
POINT OF VTVM
W 1coomme 100.000 ?
i ;" 3 vr— vT-20 n{[l_.- W . i IN34
: T e -
- 1 T OR EQUAL
2% € @ (2 o ¥
RECTIFIER Pl
|
T HomIZ, 0sC. Dszn | TO CHASSIS =it COMMON
RECTIRIER o+

ll FIG. 4.

Diode Detector Detail
DEFLECTION YOKE
SOCKET

©o
O o

SYNC SEPARATOR I

o JLrsmMe

3.5MC
Bandwidth

— 2628
VT-i4 50%
= 8 0C. RESTCRER  SYIC. PHASE INVERTER el
o} & HORIZ PHASE OET
Ses sy~ (... | 1 vy 100%
1 HORIZ QUTPUT VERTICAL VERT 0SC.
—t——— = BLOCKING
L-16-8 Yind 05CILLATOR VERT. ANP.
@f,”; gm0 VI-6 VT-5 VT-4 vr-3 FIG. 5. IF Response Curve
L-16-A VIOED AMP.
@45»(:‘500'40 L-42¢ L‘423 6AUS L—I3 -A L 3
TRAP
- VIDEQ DET . um(c
vT-8 V=il 8 AGe 4’9»«? cou. OP 15, Ao L “”’ coiL
BOTTOM— 1F TRAP BOTTOM= 1F TRAP
o
4.5MC L ANP,

FMDET,
TRANS.

AUDIO QUTPUT

VT=i0

AUDIO ANF

SPEAKER
SOCKET

ILLATOR
4.5MC FM OET. osc

ADJUST.

c-6
[ MIXER
TRIMMER

@@ © o

7
TOP- SECONDARY
BOTTOM-PRIMARY

FIG. 6. Awdio Response Curve
FIG. 8. Alignment Adjustment and Tube Location Chart (Chassis 36A2)
________ 50%
~-100%
PICTURE BRIGHTNESS HORIZONTAL HOLD Focus FINE TUNING waef OSCILLATOR
{rower controt) SHAFT ADJUST.
VERTICAL HOLD
Lupper control Y
OF F = SOUND CHANNEL SELECTOR

SWITCH.

FIG 7. Overall RF Response Curve
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Practically all Westinghouse TV sets produced during the past year
are covered with the service material on the next six pages.
use the tabular index below to find material needed for any specific set.
Since two or even three different chassis were used in some of the mo-
dels, it will be best to look up material by chassis number.
cuit diagrams are exact for sets stated and, in case of others, minor

differences are pointed out. Diagrams of all tuners used are printed.

Westing

FOR LIST OF CHASSIS AND MODELS COVERED

house

TELEVISION

SEE TABULATION-INDEX BELOW

You must

The cir-

Chassis Models using this chassis ,Tuner No. [Where to look for information:
-2207-1 | H-706T16 V-11385-1| Page 180 circuit, page 181 tuner
V-2214-1 | H-689T16 V-10880-1| Same as V-2216-1 but uses 16AEP4
V-2215-1 | H-681T17(V-2215-2, -3 also used)| V-10880-1] Same as V-2216-1 but uses 17HP4
V-2216-1 | H-667T17, H-668T17, H-6738K17,
H-679K17 V-10880-1| Page 182 circuit, page 183 tuner
V-2216-2 | H-699K17, H-700T17, H-701T17,
H-702K17, H-703K17, H-704T17, Exactly like V-2216-1 except for
H-705K17 V-10880-1] cabinet parts and speaker
V-2216-3 | Models as under V-2216-2 V-11333-1| Same as V-2216-1 except for tuner
V-2216-4 | H-704T17, H-714K21, H-715K2l, See page 183 for tuner circuit and
(v-2216-5 | H-720K21, H-721K21, H-722K2], differences in Sound-IF -Audio.
H-754K21 V-11333-1| Like V-2216-1 in other respects
V-2217-1 | H-673K21, H-676T21, H-690K2l, Same as V-2216-1 but uses 21FP4A
H-691K21 V-10880-1| + 30 mfd. in parallel with C502, etc.
V-2217-2 | H-692T21, H-695K21, H-710T21, Same as V-2216-1, see pages 182
H-711T21, H-713K21, H-T14K21, and 183, but uses 21FP4A picture
H-715K21, H-720K21, H-721K2l, tube, T501 is V-9958-2, and diffe-
H-722K21 V-10880-1] rences in other tubes and parts
V-2217-3 | Models under V-2217-2 V-11333-1] Same as V-2216-1 except for tuner
V-2217-4 | H-710T21, H-711T21, H-714K21, Same as V-2216-4, but uses 21FP4A
H-715K21, H-720K21, H-721K21,) V-11333-1| picture tube and different yoke items
H-722K21, H-754K21
V-2217-5 | H-710T21, H-711T21, V-11333-1| See note under V-2216-4, also some
H-723K21, H-754K21 differences in tubes and parts
V-2218-1 | H-730C21, H-732C21, H-733C21|V-10880-1/ Combination, basically like V-2216-2
V-2218-11| Models as under V-2218-1 V-11333-1] As V-2218-1, but different tuner, etc
V-2219-1 | H-688K24 V-10880-1 As V-2218-1, 24" tube + other diff.
V-2220-1 | H-708T20 V-11385-1] Page 180 circuit, page 181 tuner
V-2220-2 | H-718K20, H-724T20, H-725T20|V-11485-1 Electrically the same as V-2220-11
V-2220-3 | H-708T20 V-11485-1 Like V-2220-11 with diff. in sync cir |
V-2220-4 | H-718K20, H-724T20, H-725T20,] v-11485-1] As V-2220-3, except shafts shorter
V-2220-11| H-708T20 V-11485-1 Like V-2220-1 except for differences

explained on page 181.

179
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Westinghouse Circuit of Chassis V-2207-1 and V-2220-1
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Refer to page 181, for Section 1, RF ce Gl B & 5
circuit, using Tuner V-11385-1. The T § b
corresponding numbered wires (1 to
5) connect together. Reference to
similar chassis and explanation is
made on page 179.
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Westinghouse RF Tuners V-11385-1, V-11485-1, and other information

gk osc.
5

121113

(oo oo oommoaonam

NOTES: 1.ALL SWITGH WAFERS ARE SHOWN S VIEWED +ROM THE FRONT.
IA) FRONT OF WAFER {(B] REAR Of WAFER
2. ALL CAPAGITANCE VALUES IN N F TUNER ARE SHOWN N MMF.

V-11485-1 RF TUNER
USED IN V-2220-11

To accommodate the new tuner, a 6800 ohm 2 CHASSIS ASSEMBLY

watt resistor (R491) is connected between the 340
volt line and terminal #10 of the tuner to provide
225 volts at terminal #10, and a .005 mfd capacitor
(C140) is added between terminal #10 and ground.
In addition, C301 in the grid-circuit of the 1st IF
stage is changed to 3.3 mmf, the trap coupling ca-
pacitor (C302) is changed to 0.47 mmf, and the
part number of T301 is changed.

CRT CUSHION ADJ

Y/“/\N\_/\/\7 .
GROUNDING

SPRING

GRT. CUSHION

DEFLECTION YOXE ADJ.\

CRT. CUSHION ADJ.
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FIG. 1 — CRT ADJUSTMENTS
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O——3 veRLww.  VIOLOdwm  IST SODIF  FM OET.
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.
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S
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696
WXER-03C.

Y N T

s s |
2 b
=/
Neway
7 r
j

; 3 o 1ZAU7 5
el S I T
(¥y 4y

NOTES:

1.ALL GAMCITANGE VALUES IN MFO AND ALL AESISTANGE VALUES M OHMS
UNLESS OTHEWWSE SPECIACD.

2.IN CARLY PRODUCTION CHASSIS A FEW CONPOMENTS WERL OF SLMMTLY DIFFEREINT
VALUE THAN SHCWN  REPLAGEMENT PARTS SHOULD BE OF WALUES SMOWN.

3.¥-2207:) LHASCI3 USES A (GAEPS CART. AND V-B2E0-1 CMASIS USES A 20NMSA
cRT

4.ALL VOLTAGES MEASUREO FAOM CHASSIS (SND) UNNG A 20,000 OMSI/VOLT MaITER.
LINE VOLTAGE 17 V.A.C. READINGS SHOULD BL 43 $1OWN T 20 FER CEWT.

£.60 CPRS3. PULSE RCPETITION NATE.

6.15,780 CPS PULN REPETITION RATE.

# VOLTAGE MEASURED WITH CONTROL SET AT MAKIMUM RESISTANCE.

NOTES:
LALL SWITCH WAFERS VIEWED FROM THE FRONT ON CHANNEL 13.
2.°K FRONT OF WAFER ‘B" REAR OF WAFER,

3. NUMBERS ON WAFER SHOW CHANNEL POSITIONS.

4. VALUES OF ALL CAPACITORS IN RF TUNER GIVEN IN MMF.

RF Tuner V-11385-1

The circuit at the left is a
part of the main circuit of
V-2207-1, etc. The cor-
responding numbered wi-
res of both drawings are
electrically connected.
The separation is made
for convenience of print-
ing and does not exist in

the physical sense.
181
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Westinghouse 5ircuit of Chassis V-2216-1, and similar sets.
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Refer to page 183, for Section 1, RF
circuit, using Tuner V-10880-1. The

corresponding numbered wires (1 to

5) connect together.

Reference to

chassis that are similar and needed

explanation are given on page 179.
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Westinghouse RF Tuners V-10880-1, V-11333-1

6X8
Mix, 0SC.

OSCILLOSCOPE
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TION 47K TO SWEEP
' GENERATOR
v
9
E'w CHASSIS VIDEO TEST
= GROUND TERMINAL
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Terminal #10 of the tuner is connected to o B W ol amsor e
a 225 volt source rather than to the UHF socket. n o o
To provide the 225 volt source, a 5600 ohm 2 watt N T
| . S, 4
resistor (R491) and a 33,000 ohm Y% watt resistor
(R495) in parallel are connected between the 310 v
volt B plus line in the sweep chassis and terminal 5
#10 of the tuner.
NOTESS
Lo ALL CAPACITANCE VALUES W MFD AND ALL RESISTANCE VALUES N ONMS
UNLESS OTHERWISE SPECHIED,
2, EARLY PRODUCTION CHASHIS A FEw COMPOMENTS WERE OF SLIGHTLY DFFERENT
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LESYROML) 3.VOLTAGES WEASURED FROM CHASSIS GROUND USING A 20,000 OHM/VOLT METER.
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$.80 CP.S. PULSE REPETITION WATE
T7.15,750 €. 5 PULSE REPETITION RATE
BOTTOM VIEW 9. 900 T CONNECTIONS FOR SUBSTITUTE TUBES ARE SHOWN BELOW ALL OTHER

UHF*

[}
%
1

SECTION I RF

RF Tuner V-10880-1

= LoTERM,

£
e '_L>
Tor™ | ~ 1
M H ©
1 [erzsy }E T
rOHE
b\ W +9
L
2 Ty "=
o[ cie
+O} 3
J‘ 3
éc—— FiL
STRNG
", TERN,
oP
rof 73
[
7
3
A" SECTIONS ON FAONT OF WAFERS, @i 2
8" SECTINS ON REAR OF wargms \ @
WAFERS NUMBERED FRONT TO REAR 2P b
= o S

HHL94

PRESENT SUBSTITUTE TUBES ARE DIRECT REPLACEMENT,

.@ N

The circuit at the left and
above are parts of the main
circuit of V-2216-1 given
on page 182. The corres-
ponding numbered wires

of both drawings are con-
nected electrically.

For Sound-IF-Audio section
of V-2216-4 see this part of
circuit on page 180, balance
of V-2216-4 is similar to the

circuit on page 182,
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Westinghouse Electric, Brief Alignment Information for Sets Covered.

(Some of the sets may have slightly different position of parts or tubes,
but in general this material will be applicable to all chassis covered.)

Remove the

COMMON I-F SECTION

RF amplifier tube from its socket, and turn the channel

selector to channel 13,

Connect the oscilloscope to the video test terminal through the decoupling

network shown in Fig. 2.

Connect a 9 volt bias battery to the AGC line,

Adjust the sweep generator for a center frequency of 44 mc. with a 10 mec.

sweep deviation, and couple the marker generator to the sweep generator.

Connect Sweep Connect
and Marker Detuning

Step | Gemerators to — Marker Use Clip to - Adjust ~—

1. 3rd I-F amp, Check for equal re- 2nd I-F amp,| Pri, of T304 for max,
grid sponseat 42,25 mc plate response and sec, of

and 45,75 mc using T304 for symmetrical
weak signal, Also curve shown in Fig,
43 mc and 45 mc, SA,

2, 2nd I-F amp, Same as step 1 1st I-F amp, | Pri. of T303 for max.

grid plate response and sec. of
T303 for symmetrical
curve shown in Fig.
5B,

3, 1st I-F amp, Same as step 1 Not used Pri. of T302 for max,
grid response and sec, of

T302 for symmetrical
curve shown in Fig,
5C.,

4, To mixer Check at 44 mc, Not used Turn L301 adj, com-
through Markerpip must be pletely clockwise
coupling de- at center of flat and adjust T101 for
vice shown in region on curve max, response, Ad-
Fig, 3. just T301 for sym-

metrical,

5. Same as pre- Adjust t0 41,25 mc, Not used L301 to minimize am-
ceding step and increase output plitude of 41,25 mc,

until pip is readily marker pip,
visible,

6. Same as pre- Check curve at fre- Not used Re-adjust T101 and
ceding step quencies shown on T301 to obtain curve

Fig. 5. shown in Fig, 5D.
To Tune L308 to 47,25 mc.

T ——

1301 T302 7303 T304
S /ecee CB6 6086
1T IF Q 2mp if ? 3807 ?
AMP. aMp AMP
S S S
L300 L308 L202
/6eNe 6AUE
LBO4 | (0 oET 141 SOUND)
S I AMP

128Y7
VIDEO
Aup

VIDED TEST
POINT

S

L201

1309

S

FIG. 4

TOP VIEW OF CHASSIS

41.0Mc

FIG.

42.25Mc 44.0Mc  45.75Mc¢

41.25Mc; 43.0Mc
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|
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|
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{
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46 .OMc

5 — RESPONSE CURVES AT
VARIOUS STAGES OF ALIGNMENT

[Acoiwsm RF FROBE
HEKE FOR 4 5 Mc
TRAP ACS.

4.5 MC. TRAP

Connect the signal generator to the video test terminal (point **D’’ on Fig. 4) through a ,001 mfd capacitor,

6BNG 6
FM DET,

225

AUE
157 SOUND tF
.5
& 1075
5 1]%3 05 i
4 3/2 442 .
-
6CB6

128Y7

380 IF amMp erEQ AMP.
,2 ? 45 90 3/ 330
18/0 o xada 9/0
bz
T304 -
FIG., 6 — BOTTOM VIEW

T T
Sigmnal Gen,
Frequency VTVM Conmections Remarks Adjust —
1. 4,5 mc, RF probe to point “‘E’’ (see | Use strong signal from gen-| L309 for minimum voltage
unmodulated Fig. 6) and common lead to erator

chassis,
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ZENITH RADIO CORPORATION

1953 TELEVISION RECEIVERS

CHASSIS 19K20— 19K22 — 19K23 —-21K20

The 19K20, 19K22, 19K23 and 21K20 chassis de- 21K20: This chassis is the same as the basic 19K20
scribed in this manual are basically alike. Alignment chassis except for the 21 inch picture tube and the
and adjustment procedures are identical. The slight addition of a 5U4G low voltage rectifier and a 1X2
differences which exist are as follows: tube in the high voltage circuit. The 1X2 is used in

conjunction with the 1B3GT rectifier to boost the

19K20: This chassis utilizes a 17 inch rectangular :
picture tube second anode voltage to 18.5 Kv. This

picture tube and is the basic chassis. hassi 6V3GT d d a 6CD6

) o i chassis uses a amper and a in the
19K22: This chassis is the same as the 19K20 with- horizontal output circuit. In addition, the new picture
out a tone control. control circuit has been incorporated in the 21K20
19K23: This is the 19K20 chassis with a 21 inch chassis.

. iti th icture .
picture tube and the addition of the new p For complete list of models see page 188.

control circuit as in the 21K20 chassis.
AG. INTERLOCK Layout of 19K20, 19K22 and 19K23 Chassis
R24 FRINGE Lmké. ENNA TERMINALS

PHONEVISION SOCKET A.C:
R30 BUZZ CONTROL

L28 WIDTH—..
f‘ﬁmi—LQ ASSOCIATED SOUND TRAP COIL 41.25 MC.

L29 HORIZONTAL
LINEARITY
¥TEST POINT "A"(SCOPE CONNECTION FOR

—~ P[T S RF BAND PASS OBSERVATION)
£ N @ 'vz.ﬁg"(’, IMIXER 0SC. L6 GONV. PLATE TUNING
M AH R AMPLIFER | X" SCREEN FEED THROUGH
! 22 GONV. GRID CAP. TUNING
XS s LPICTURE -3 PRONG TURRET CONNECTOR
ADJUS?IhngT :
@ —L3 RF. PLATE IND. TUNING
L4 CONV. GRID .
[] IND. TUNING C5 R.F. PLATE GAP.TUNING
*TEST POINT_|
175 M‘F*U'gléo' BLO —— “ 1 c2 R.F.GRID TUNING

————CORRECTOR MAGNET
—LI9 INTERCARRIER COIL

PHONEVISION
CONNEGTION POINT™-_ |
68BN AUDIO DETECTOR

» (SCOPE
VIDEO DETECTOR TEST POINT(SSNECTION)

(1. SWEEP
K GEN.INJECTION
L20 QUADRATURE COIL

v’ LF. TRANS
4~ ASSEM.8 XTAL i *AUDIO TEST POINT {SCOPE CONNEGTION)
L

CORRECTOR MAGHE 7= Vil JeBES
\._./sYNG. ELECTROLYTIC 112 SOUND TAKE-OFF COIL

DET,
VERTICAL—] & . GAPAGITOR \ —————T3 3RD LF TRANS.
OUTPUT g Sy 8 GONTROL S O LIO 39.75 MC. TRAP-ADJ.CHANNEL PICTURE
k NN

| LIl 47.26 MC.TRAP-ADJ.CHANNEL SOUND
—— | __LI3 IST LF. CATHODE TRAP
OUTPUT

*AFC.TEST PONT

(V.T. VOLTMETER

ELEC YTIC—
[« ITOR

| T2 2ND I|.F. TRANS.
T1 IST I.LF TRANS.

CONNECTION)
SPE AKER COMPENSATION —|
JUMPER WIRE
'3 A
1 1 * TEST_ POINTS USED IN
]_I PRODUCTION
ST o = };H: i ""{:%TT,‘_?TT"%E“Y";”E """
R33 VOLUME ¥ -CHANNEL SELECTOR
CONTROL 8
ON-OFF SWITCH | PILOT LIGHT SOCKET

— _R32 TONE CONTROL**
L27 HORIZONTAL HOLD ‘ Rm”':g CTL:)’;'EA?Y conTRoL 1 12N cowrraL
R48 BRIGHTNESS ‘ ———————R57 VERTICAL LINEARITY

R40 VERTICAL RANGE IR R73 VERTICAL HOLD '85

R24 FOCUS
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s ALIGNMENT

MODIFIED $-15369

MATCHING TRANSFORMER  SWEEP GENERATOR
OUTPUT CABLE

TO RECEIVER ANTENNA TERMINALS

HOOKED END
FOR CONNECTING
TO VARIOUS GRIDS

S

470 MMFD. }
CERAMIC

CAPACITOR RESISTOR

GROUND DIRECTLY
TO CHASSIS. DO NOT
USE LEADS.

Fig. 11 IF-RF Alignment Fixtures

VIDEO IF ALIGNMENT

1. Connect the negative lead of a 2 volt battery
supply to terminal “F” (Fig. 25) and the positive
lead to chassis. The bias supply should be made
variable so that it can be varied from negative 3
volts to positive 3 volts. Keep the supply leads
short.

2. Connect the calibrated oscilloscope through a
10,000 ohm isolation resistor between terminal “E”
and chassis. The sweep generator input to the re-
ceiver should be adjusted for 2 volts peak to peak
detector output. Do not exceed this output level
during any of the adjustments.

3. Feed the output from the sweep generator through
the special termination unit shown in Fig. 11 to point
“D” (Pin 1 of 6CB6, 3rd IF). Adjust the generator
until a pattern similar to Fig.14 is obtained.

4. Set the Marker Generator to 44 Mc and alter-
nately adjust the top and bottom slugs and the coup-
ling adjustment of the 4th IF transformer for max-
imum gain and symmetry with the 44 Mc Marker
in the center of the response curve. The wire rod

Fig. 14 4th IF Response

Zenith Chassis 19K20, etc. (continued)

type of coupling adjustment utilizes an insulated
sleeve by means of which coupling can be changed
by turning the rod in or out.

If the correct response curve cannot be obtained in
this step, check the position of the two slugs to see
that they are entering their respective coils from the
opposite ends of the coil form. The position of the
slugs near the center of the coils may change the
coefficient of coupling, making correct alignment
difficult if not impossible.

5. Connect the sweep generator cable to point “C”.
Adjust the attenuator for a 2 volt peak to peak de-
tector output.

Fig. 15 3rd IF Response

6. As a preliminary adjustment for the 3rd IF, turn
the bottom slug half way into its coil and the top slug
completely out of its coil. Alternately adjust the top
and bottom slugs until a pattern somewhat similar
to Fig. 15 is obtained. When the tuning slugs are
properly positioned each slug will move both humps
of the response curve.

7. Connect the sweep generator cable to terminal
“B” (Converter Grid). In this step it may be nec-
essary to disconnect the bias battery and temporarily
ground the AGC in order to see the highly attenuated
trap slots with the oscilloscope vertical gain near
maximum,

8. Adjust the 47.25 Mc, 41.25 Mc and 39.75 Mc traps
for minimum marker amplitude (See Fig. 16). It can
be seen that maximum oscilloscope gain has been used
and as a result the top of the response curve has been
“run off” the oscilloscope screen in order to see a
“blow-up” of the trap slots.

47.25 MC.
39.75 MC THAP TRAP

=l
41,25 MC
TRAP A

Fig. 16 Exploded View of Traps




MOST-OFTEN-NEEDED 1953 TELEVISION SERVICING INFORMATION

Zenith Chassis 19K20, etc. (continued)

9. Re-connect the bias battery and readjust the oscil-
loscope to the calibrated position. Adjust the sweep
generator for a 2 volt peak to peak output from the
video detector. Bear in mind that only one tuning slug
is used in each of the following stages to be aligned.

10. With the test equipment set up as in Step 10,
alternately adjust the converter plate coil, the 2nd
IF and the 1st IF transformers until an overall re-
sponse curve similar to Fig. 17 is obtained. If the
proper response curve cannot be obtained, it may be
necessary to retouch the 4th IF coupling adjustment
or make a slight readjustment of the other stages to
obtain the correct overall response curve.

I,"“-ta.?s Me

AN/ a5 mc.

Fig. 17 Overall IF Response

11. Adjust the bias so that point “F” is 3 volts posi-
tive with respect to ground. Reduce the signal gen-
erator input to obtain 2 volts peak to peak output at
terminal “E”. The response curve should be similar
to the solid line portion of Fig. 18 . At this point,
adjust the cathode trap L13 to flatten the 45 Mc hump
in the response curve as much as possible. It will
be noted that with proper alignment some tuned
circuits will flatten out more than others, as illustra-
ted by the broken lines.

12. Readjust the bias to negative 2 volts as in Step 9
and check the overall response as in Step 10. A slight
readjustment may be necessary after trap L13 has
been aligned.

41.25 MC.

Fig. 18 Cathode Trap Response

IMPORTANT: The purpose of this procedure is to
obtain a response curve similar to Fig. 17 . The
curves for the other stages may or may not be the
same as those shown in the manual after the overall
curve has been dbtained.

FRINGE LOCK ADJUSTMENT

1. Turn the fringe lock control fully clockwise and
then back it off approximately 1/4 turn. Adjust the
vertical and horizontal hold controls and check opera-
tion of the receiver to see that it syncs normally when
the turret is switched from channel to channel.

2. If the picture jitters or shows evidence of delay,
tearing, split phase, etc., back down the fringe lock
control further, a few degrees at a time, each time re-
adjusting the hold controls and switching from channel
to channel until normal sync action is obtained. It will
be found that under normal signal conditions, the
correct adjustment will be near the counterclockwise
position of the control.

3. Infringe and noisy areas, the best adjustment will
be found at or near the maximum clockwise position
of the control.

SOUND ALIGNMENT

Proper alignment of the 4.5 Mc intercarrier sound
channel can only be obtained if the signal to the re-
ceiver antenna terminals is reduced to a level below
the limiting point of the 6BN6 Gated Beam Detector.
This level can be easily identified by the “hiss” which
then accompanies the sound.

Various methods may be used to reduce the sigml
level, however, it is recommended that a step atten-
uator similar to the S-17203 unit be used for most
satisfactory results. To prevent leakage, certain
precautions must be taken when connections are made.
Use as short a lead as possible between the atten-
uator and receiver antenna terminals and approxi-
mately 6 feet of 300 ohm shielded line between the
antenna transmission line and the attenuator. The
shield from the transmission line should be connected
to the attenuator and the attenuatar itself grounded
to the TV chassis under test.

After the connections have been made, proceed as
follows:

1. Tune in a tone modulated TV signal and adjust the
step attenuator until the signal is reduced to a level
where “hiss” is heard with the sound.

2. Adjust the sound take-off coil L12 (top and bottom
slugs), intercarrier coil L19, quadrature coil L20
and buzz control R30 for the cleanest sound and
minimum buzz. It must be remembered that any of
these adjustments may cause the “hiss” to disappear
and further reduction of the signal will be necessary
S0 that the “hiss” does not disappear during alignment.

If intercarrier buzz is in evidence, after all normal
sound adjustments have been made, the cause may be
attributed to one or more of the following:

1. Improper adjustment of the AGC delay control.

2. Defective 6U8 intercarrier sound amplifier.

3. Extremely high signal levels which require atten-
uation in the antenna circuit.

4. Transmitter overmodulation.

187
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COAXIAL CABLE
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i:iSE z

R.5,GRID
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1
1
1
1
il

172 g
O:;:!m o 0.5V wwsn—-ﬁ_v‘ B N | k f ‘c'.‘%';%s
MODEL CHASSIS e b 1] g Enm
PR el PR
K1812E 19K22 e LEY T%if 2 9 1£353 L“
K1812R  19K22 "™ A\ . —
ok D E =
K1815E  19K20  “F/| ~ | e il [y e —
K1815R  19K20  «&%:t® O P
K1820E 19K20 g .5\@% -
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K1846R  19K20 . [ l - |
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K2240R 21K20 e o
K2258R  19K23 Tt .
K2260R 21K20 v -
K2263E  21K20 |
K2266 21K20 § .
K2266R 21K20
Ilggggg g}ggg AGC ADJUSTMENTS
K2270H 21K 20 The AGC Qelay control can be adjusted from the front  Satisfactory adjustment can also be made by observing
of the cabinet. the picture and slowly turning the AGC delay control
K2270R 21K20 from jts maximum clockwise position, counterclock-
K2286R  19K23 Connect the calibrated oscilloscope through a 10K  Wise until a poinf is reached where the picture dis-
K2287R 21K20 isolation resistor to terminal “E” (Fig.25). Select torts and buzz is heard in the sound. The control
19K23 the strongest TV signal and observe the deflection should then be turned slowly clockwise and set at a
K2288E on the oscilloscope screen. Adjust the AGC delay point comfortably below this level of intercarrier
K2290R 21K20 control for 2 volt peak output. buzz, picture distortion and improper sync.
K2291E 21K20

__________________ 138 V. WITH

————-I—-———- mr— s s oo e s e REC. TUNED TO
1 OSCILLATOR FEED FOR U.MF. CHANNEL 2
T 140V WITH
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CHANNEL 13
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VIT o] vei
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H.V.RECT. MEG. HY. RECT.

2

17
500 MMF
R

22

Cxam81lL3e
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HERIZONTAL

'88 Part of schematic of 21K20 Chassis showing some of the differences from 19K20.

460V,
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ZENITH RADIO CORPORATION

R32 AND C36H

R32.
(--Aiyeny [ WOT USEO oW
ves -._s,.,?gl__a'. MODEL (9Kee
VEA vT TONE CONTRY
" " /2 6U8 1/2 6U8 6BN6 |
6CB6 686 IST. ViDEg A WTERGARRER  AUDIO OET. e ve
\ST. L.F 2ND LF.  3RD IF oo, TTTTTT e g T« 6BKS
L gy - o] SOUND OUTPUT
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| sea)e g | = 1 us L f :2 } 3 TO VC
Saas \ nl eeas ot A=Y A o N
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PICTURE TUBE, PICTURE CONTROL
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L3
L3

SLO-BLO FUSE

Fig. 25 Schematic Diagram - 19K20, 19K22 and 19K23 Chassis

NOTES:

ALL VOLTAGES MEASURED FROM CHASSIS TO POINTS INDICATED.

ALL VOLTAGES ARE DC. UNLESS OTHERWISE SPECIFIED.

ALL D.C. VOLTAGES TO BE. MEASURED WITH VACUUM TUBE VOLTMETER HAVING Ii

MEGOHM INPUT RESISTANCE.
ALL VOLTAGE MEASUREMENTS TO BE MADE WITH NO SIGNAL PRESENT NORMAL SETTING

OF CONTROLS 8 WITH CHANNEL SELECTOR SET TO 2 UNLESS OTHERWISE SPECIFIED.
ALL CONDENSER VALUES IN MICROFARADS UNLESS OTHERWISE SPECIFIED.
ALL RESISTORSt 20% TOLERANCE UNLESS OTHERWISE SPECIFIED.
ALL CONDENSER CAPACITY TOLERANCE *20% UNLESS OTHERWISE SPECIFIED.
RESISTANCE MEASUREMENTS SHOWN WITH COILS DISCONNECTED FROM CIRCUIT.
COIL RESISTANCES NOT GIVEN ARE UNDER ONE OHM.
CATHODE RAY TUBE 2ND ANODE VOLTAGE TO BE MEASURED WITH ELECTROSTATIC
OR 20K MiIN.OHM PER VOLT HIGH VOLTAGE METER.
ARROWS ON POTENTIOMETERS INDICATE CLOCKWISE ROTATION.

@_____E_’L:‘a'li"% T CIRCLED ALPHABETS INDICATE ALIGNMENT AND TEST POINTS.

hd

DENOTES
CHASSIS
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Zenith Chassis 19K20, etc. Waveforms and Peak to Peak Voltages.

The waveforms illustrated on this page and the peak to peak voltages indicated thereon represent
an average 19K20 chassis. These waveforms and voltages however, are applicable to other
chassis in the “K” line. For best results, the oscilloscope horizontal sweep should be adjusted
to a sub-multiple frequency of the waveform under observation.

Pin 2 6U8 (V6A) Pin 2 12AU7 (V10A) Pin 7 12AU7 (V10B) Pin 11 pix tube (V19)
60 cycles 60 cycles voltage depends on voltage depends on
contrast setg.-60 cps contrast setg.-60 cps

Pin 7 12AX7 (V9A) Pin 6 12AX7 (V9A) Pin 7 6BE6 (V11) Pin 5 6BE6 (V11)
60 cycles 60 cycles 60 cycles 60 cycles

Pin 5 6BE6 (V11) Pin 1 12AX7 (V9B) Pin 2 12AX7 (V9B) Junction of C49, R56
15.75 Kc. with red & bl of T6 60 cycles & R66 60 cycles
shorted 60 cycles

Pin 5 6AH4 (V12) Pin 2 6AQ7GT (V13B) Pin 1 6AQ7GT (V13B) Pin 4 6SN7GT (V14A)
60 cycles 15.75 Kc. 15.75 Kc. 15.75 Ke.

Pin 1 6SN7GT (V14B) Pin 2 6SN7GT (V14B) Junction of R66 & Pin 8 6BQ6GT (V15)
15.75 Ke. 15.75 Ke. C16 15.75 Ke. 15.75 Ke.

Junction of R61 & Pin 5 6AX4GT (V16) Junction of R62 & Junction of C37AD &
'90 L28 15.75 Kc 15.75 Kc. C29AD 60 cycles T9 60 cycles
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Index

Admiral] Corp.

17DX10 5
17DX11 S
17p¥12 5
19B1 5
19C1 5
19E1 5
19F1, -A S
19G1 5
1971 5
19K1 5
19N1 5
22A2 12
22424 12
22ce 12
22E2 12
22M1 12
2271 12
121DX10, -A S
121Dx11 5
121DX12, -A S

121DX16,-A,-L 5
121D0X17,-A,-L §

121K15A 12
121K16A 12
121K17A 12
121M10 12
121M11A 12
121M12A 12

221DX15,-A,-L 5
221DX16,-A,-L §
221DX17,-4,-L 5
221D¥26,-A,-L 5
221DX38, -A 5

221K45A 12
221K46A 12
221K47A 12
222DX15 5
222DX15S 12
222DX16 12
222DX17 12
222DX26 12
222DX27 12
222DX48 12
222DX 49 12
321DX15,-A,-L 5
321DX16,-A,-L 5
321DX17, -A,-L S
321DX25A,-B 5
321DX26,-4,-E 5
321DX27A, -B 5
321M25A 12
3211264 12
321M274 12
322DX16 12
421M1 54 12
421M16A 12
421435 12
421436 12
421M37 12
520M11 12
52012 12
520M15 12
520116 12
520117 12

Alr King -- ses
CBS-Columbia.

Airline ~- see
Montgomery-W

Under each manufacturer's name are listed that make chassis
and models in numerical order, at left.
number at right of each listing refers to the firstpage of each sec-
tion dealing with such material,

Arvin Industries

TE319 19
TESZ0, -1 19
TE331 19
TE332 19
TE337 23
TE341 23
TE341-3 24
6000 Series 19
6173 19
6175TM 19
6179TM 19

6213TB, -TM 19
6215CB, -CM 19
7200 Series 23
7210CB, -CM 23

7210CR 23
7212CFP 23
7212 MEA 23
7214CM 23
7216CB 23
7218CB, -CM 23
7219CM 23
Capehart-
Farnsworth
CX-37 33
CT-75 33
CT-77 33
CT-81 23
CBS-Columbia
17C18 27
1718 27
17T18 27
20M1.8 27
20128 27
20T18 27
21c1l1, -B 30
21C18 27
21c¢e1 30
21C31B 30
21c41 30
21T11 30
817, -1 27
820, -1 27
821 27
1021 30
QOI: onagg
see Gamble-Skog.
Crosley_ Corp.
EU-17COL 37

EU-17COLE 37
EU-17COLEU 37
EU-17COLU 37
EU-17TOLa 37
EU-17TOLB 37
EU-17TOLBU 37
EU-17TOLU a7
EU-21COLEd 37
EU-21COLBe 37
EU-21COLBU

uses 394
EU-21C0Ld 37
EU-21COLe 37
EU-21COLU

uses 394
EU-21TOL 37
EU-21TOLB 37
EU-21TOLU

uses 293

Crozley, cont,

385 37
386 37
387 37

393 1like 386
394 1like 386

396 37
Du Mont Labs,

177350 41
21T327 41
217328 41
217329 41
217359 41
21T366 41

217376, -U 41
217377, -U 41
217378, -U 41

RA-166 41
RA-167 41
RA~-170 41
RA-171 41
Emerson
711B, -F 47
712B, -F 47
71€D, -F 47
717D, -F 47
719D, -F 47
720B, -D 47
721D 47
722D 47
727D 47
728D 47
731D 47
732B 47
733F uses
chassis 120169F
734B 47
736B

uses 120171B
741D uses

chassis 120168D
120163B, -D 47

120164B 47
120166D 47
120167D 47
120168D 47
120169B 47

120169F combin,
like 120169B

120171B similar
to 120166D

Farnsworth - see
Capehart-Far.

Gamble -Skogmo
25TV2-43-9045A

25Tv2-43-9045B
25TVv2-43-9045C
25TV2-43-9060A
25TV2-43-9060B
all on page 55

General -Flectric

20C105 S7
20C106 57
20T2 57
21C200 57
21T4 57
2175 57

The corresponding page

Hallicrafters
1010P 72
1012P 72
1013¢C 72
1021P 72
1022C 72
1026P 72
1027¢C 72
1051P 72
1052P 72
1053°P 72
1054P 72,
1055¢C 72
1056C 72
1060C 72
1061C 72
1062C 72
1063C 72
1075 71
1200 Series 71
A1200D 71
D1200D 71
F1200D 71
G1200D 71
J1200D 71
K1200D 71
11200D 71
P1200D 71
R1200D 71
T1200D 71
¥1200D 71
X1200D 71
A1300D 71
Hoffman

21B116 78
21B309 78
21B701 78
21B907 78
21M115 78
21NM308 78
21M700 78
21 M906 78
21P310 78
21P702 78
21P908 78
27M709 78
196 78
196M, -T 78
197 78
199 78
Magnavox

105 Series 83
105¢C 83
105E 83
105F 83
105L 83
105M 83
CT331 83
CT332 83
CT333 83
CT334 83
CT335 83
CT336 83
CcT337 83
CT338 83
CT339 83
CT340 83
CT341 83
CT342 83
CT343 83

CT344 to -348 83




MOST-OFTEN-NEEDED 1953 TELEVISION SERVICING INFORMATION

Magnavox, cont. Motorola, cont. Philco, cont. Sparton Westinghouse +
CT349 83 21K5, -B 91 53-T2269 107 (Sparks -Withingon) H-690K21 179
CT350 83 21K6 91 53-T2270 107 27D213 151 H-691K21 179
CT351 83 21K7 91 53-T2271 107 53424 151 H~-692T21 179
CT352 83 2173 91 53-T72272 107 5343A 151 H-695K21 179
CT353 83 21T4A, -AC 91 53-T2273 107 53834 151 H-699K17 179
CT354 83 21T4ACE, -EA 91 53-72285 107 53844 151 H-700T17 179
CT355 83 21T5A, -BA 91 53-T72286 107 5385A 151 H-701T17 179
CT356 83 TS-2924 91 53-T2287 107 53864 15 H-702K17 179
CT357 83 TS-292B 91 71 108 10352 151 H-703K17 179
CT362 83 TS-324A, -B 91 81 112 10353 151 H-704T17 179
CT363 83 TS-395A 91 84 107 H-705K17 179
CT372 83 TS -400A 91 91 114 H-706T16 179
CT373 83 gg-igéA 91 94 107 H-708T20 179
= 91 H-710T2 7
Meck Industries TS-410A 91 e e RTiTol 179
17PCSB 87 T8-501A 91 RCA Victor " H-713T21 179
e - 197500 125 21C-9211E 155
7 21C-9211F 155 H-714K21 179
17PTE2 a7 Qlympic Radio 177201 125 H-715K21 179
20PCSB2 87 TK 99 17T202 125 ellps I a oo H-716T17 uses
20PCW2 87 TL 99 177211 125 ELTCCE S v-zzoa-lse
20PTE2 a7 17C44 99 1%228 %35 SRy s H-718K20 179
20PTSB2 87 17K41 99 1 DE 3 =
20PTW2 87 17K42 99 17T261DE 133 Strombers- Bo7alkel 179
20TPRS2 87 17K50 99 217207, and -G gerlson H-722K21 179
21PCS2 87 17740 99 use KCS-72a i Cl SO H-723K21 179
21QDCS2 87 17748 99 217208 125 2 BIRECE ) H-724T20 179
24QDCS2 87 20045 99 21T217 125 H-725T20 179
M-617C, -M 87 20052 99 217218 125 Sylvania Elect. H-730021 179
MM-620C, -T 87 20053 99 2xrrae7 125 1-504-1 167 H-732¢21 179
MM-717C, -T 87 20D49 99 217228 125 e 167 H-733C21 179
JM-720C, -T 87 20K43 99 217229 125 1-508-1 il H-754K21 179
JM-721C 87 20K51 99 217242 125 Les0es L V-2207-1 179
JM-721CD 87 20746 99 21T244 125 LTI 167 V-2208-1 is 1like
9026 a7 20747 39 KCS-72 125 L O L : )
e - KOS -79A 1ss 105B, -BU 167 v-2207-1
9033 87 Packard-Bell KCS-72D-1 125 105, -MU 167 X‘Zii?,‘i 132
2421 103 KCS-72D-2 125 1208, -BU 167 v-2215-2 179
e ) 2422 103 KCS-74 133 120M, -MU 167 V-5215-7 179
25WG-3066A 89 2423 103 o L9, QY L V-2216-1 179
25VG-3066B 89 2822 103 Raytheon et 167 v-2216-2 179
25WG-3071A 89 17T1 126 1’;’32' i 123 V-2216-3 179
25WG-3071B 89 Philco Corp. 17T2 136 172K, KU1 V-2216-5 179
25WG-3072A 89 G-1 110 21Tl 136 Ll e V-2217-1 to -5
25WG-3072B 89 H-1 111 21Te 136 L e all on 179
25WG-3073A 89 J-1 116 M-1733A 136 et el v-2218-1 179
25WG-3073B 89 G-2 107 M-1734A 136 LRI v-2218-11 179
25WG-3075A 89 G-4 107 C-1735A 136 o Y e v-2219-1 179
25WG-3075B 89 H-4 107 C-1736A 136 Eer: Lo V-2220-1 to -4
25WG-3077A 89 J-4 107 M-2107A 136 o, S ey all on 179
25WG-3077B 89 52-T1802 107 C-2108A 136 1778, -BU 167 V-2220-11 179
25WG-3079A 89 52-T1821 107 C-2109A 136 Lty B Yy
25WG-3079B 89 52-T1822 107 C-2110A 136 DS, SEU Zenith Radio
52-T2120 107 C-2111A 136 T 19K20 185
Motorols 52-T2150W 107
17F12D 91 52-T72151 107 ears, Roebuck igx}gg }22
17F13, -B 91 52-T2252 107 153-16 147 Trav-ler Radio 21X20 135
17F13BC, -C 91 53-T1824 107 163-16 147 36A2 175 K1812E, -R 185
17K13D 91 53-T1825 107 1132-17 147 36B2 175 K1815E, -R 185
17K14, -A,-B 91 53-T1826 107 1163-17 147 217-32 175 K1820E, -R 185
17K14BC,-C 91 53-T1827 107 1175-21 147 217-33 175 K1346E, -R 185
17K14¥W, -WC 91 53-T1852 107 1182-21 147 217-37 175 K1850E, -R 185
17K15, -B 91 53-T1853 107 1189-21 147 217-331 175 K1880R 185
17K15BC, -C 91 53-T1883 107 478,319 147 217-371 175 K2229R 185
17K16, ~C a 53-T71884 107 478.341 147 220-34 175 K2230E, -R 185
17T9EF, -F 91 53-T1886 107 478.375 147 220-35 175 K22408, -R 185
17T10D 91 53-72125 107 478.376 147 221-36 175 K2258E, -R 185
17711, -C 91 53-T2126 107 478.380 147 K2260R 185
17T11E, -EC 91 53-72127 107 478.381 147 Westinghouse K2263E 185
17712, -B,-C 91 53-T2152 107 H-667T17 179 ¥K2266, -R 185
17T12W, -WC 91 53-T2183 107 Sentinel H-668T17 179 K2267% 185
17713 91 53-T2227 107 1U-458 141 H-673K21 179 K2268R 185
2101 91 53-T2228 107 1U-459 141 H-676T21 179 K2270H, -R 185
21C1B 91 53-T2260 107 1U-460 141 H-678K17 179 K2286R 185
21F2, -B 91 53-T2262 107 1U-461 141 H-679K17 179 K2287R 185
21F3, -B 91 53-T2264 107 H-681T17 179 K2288E 185
21K4, -A 91 53-T2266 107 Silvertone, see H-688K24 179 K2290R 185
21K4B, -W 91 53-T2268 107 Sears, Roebuck H-689T16 179 K2291E 185
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