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FOREWORD

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

The list of Contents is given on pages 3 and 4,
while a complete Index by manufacturers and model (or
chassis) numbers begins on page 191. Refer to this
1ist and index to find the TV material you need.

OQur sincere thanks and appreclation is extended
to all manufacturers whose television sets are de-
seribed in this manual.

M. N. Beitman
March 1, 1952
Chicago.

l PRACTICE i } EXPERIENCE !

THIS IS A MARK OF
SUPREME PUBLICATIONS

Copyright, 1952, by
SUPREME PUBLICATIONS,
Chicago, Illinois

A1l rights reserved,
including the rights
to reproduce or quote
the contents of this
book, or any portion
thereof, in any form.
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Admiral

Admiral SERVICE NOTES for models using 21T1, 21V1, 21W1, 21Y1
21B1, 21C1, 21D1, 21E1, 21F1, 21G1, 21H1, 2101, 21K1, 21L1,
21M1, 21N1, 21P1, 2101 and 5D2, 3C1 CHASSIS

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

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

Chasslis 21W1l and 21Y1 use a similar circuit to those of other sets in
the 2l-series and 1s shown on pages 16 and 17. The main difference is
in the use of a bullt-in AM radio tuner.

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

Since a great many Admiral television models used more than one type
or run of chassis, it 1s suggested that in each case you locate the
actual chassis number and run number to serve as your guide to the right
service material. Such chassis information is stamped on the back of
each chassis. Because of this fact, model numbers will not be listed
here or covered in the index. In general, model numbers have a special
reference only to the cabinets employed.

TOUCH-UP OF RATIO DETECTOR SECONDARY * note below. When the alignment tool engages the
USING TELEVISION SIGNAL (A7, BOTTOM bottom tuning slug A7, adjust the slug for best sound
SLUG OF T201) 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

*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 noticed when turning the slug back and forth about

required. Adjustment need be made on one channel % to V2 turn. .
only. Proceed as follows: d. If necessary, repeat individual channel slug adjust-

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

* If ratio detector transformer (T201) bas hollow hexagonal core

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

b. Tune set for normal picture and sound. Slightly ad-
vance the picture and volume controls until the buzz
is audible.

c. Carefully insert a non-metallic alignment tool through

th ing i bi below T201. An align- slugs, bottom slug adjustment A7 can be made from top of
mc Optemlng 131 cabinet g;)‘ttomble(;)w hl e !;lgnd chassis, if you use alignment tool #98A30-7 (available at

ent tool with a screwdriver blade or hexagonal en Admiral Distributor). Bottom slug (A7) can be reached
is required depending on the transformer used, ses through the hole in the core of the upper slug (AS).
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Admiral

2181, 21C1, 21D1, 21E1, 21F1, 21G1, 21H1, 21J1, 21K1, 21L1, 21P1, 21Q1,

TELEVISION ALIGNMENT PROCEDURE

GENERAL
Complete alignment consists of the following individual
procedures and should be performed in this sequence.
" IF Amplifier Alignment.
IF Response Curve Check.
4.5 MC Sound IF Alignment.
RF and Mixer Alignment.
Overall RF and IF Response Curve Check.
HF Oscillator Adjustment.

TEST EQUIPMENT
To properly service this receiver, it is recommended
that the following test equipment be available.
IMPORTANT: Many service instruments do not
meet the requirements given below. A list of recom-
mended equipment is available from Admiral distributors.

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

Signal Generator
4.5 MC frequency.
18 to 30 MC frequency range.
50 to 90 MC frequency range.
170 to 225 MC frequency range.
Must have a built-in calibration crystal for checking
dial accuracy.

[asli I - PR C R =

Sweep Generator
Sweep generator must provide sweep frequencies from
D & xg range: } with at least
50 to 90 range: :

170 to 225 MC range: 10 L5 G vl

Output: adjustable; at least one-tenth volt maximum.

Output impedance: 300 ohms balanced to ground.

A sweep generator not having constant output voltage
over the swept range and linear sweep, will produce
curves which are widely different from the ideal curves
shown in the following pages. If repeated difficulty is
encountered in obtaining these curves, the sweep gen-
erator should be checked. A simple check is to observe
the response curve for a set that is in alignment.

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

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

ALIGNMENT TOOLS
An alignment tool kit consisting of one metallic and
one non-metallic screwdriver is available under part num-
ber 98A30-3. A non-metallic alignment tool with a screw-
driver point at one end and hexagonal wrench (for hol-

low hexagonal core slugs) at the other is available under
part number 98A30-7.

To service TV chassis with radio disconnected, complete the
heater circuit by connecting a jumper from pin “L” to pin “K”
of socket M503. See schematic.

a. Before starting alignment, be sure IF cover shield is
mounted to the chassis. If the set does not have a cover

IF AMPLIFIER ALIGNMENT

b. Connect negative terminal of a 3 volt bias battery to test
point “T”, positive to chassis.

c. Set receiver to channel 12 or an unassigned high channel
tn prevent signal interference during IF alignment. Set
Picture control fully to right (clockwise).

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

ture control fully to
the right. Connect
negative of 3 volt
bias battery to test
point “T”; positive
to chassis.

from chassis, low
side to chassis
ground. Set sweep
frequency to 23MC,
and sweep width ap-
proximately 7MC,

sweep generator
lead on tube shield,
low side to chassis.
Marker frequencies
indicated on IF Re-

sponse curve.

er pips on scope
will be more dis-
tinet if a condenser
from 100 mmfd to
1000 mmfd is con-
nected across the
oscilloscope input.

shield, do not use one. warm up.
Signal VYTVM and Signal .
Step | Gen. Freq. Generator Connections Instructions Adjust
YTVM high side to test point “V”, .
1 25.3MC | common to chassis. Use lowest DC seale on VTVM. ::"':l“d A2 for maxi-
Generator high side to 6J6 (V102) | When peaking, keep reducing gen-
tube shield; insulate shield from | erator output for VIVM reading of .
2 23.1 MC chassis, Connect low side to chassis | aPprox. 1 volt or Jess. A3 and A4 for maxi-
near 6J6 tube base. mum.
3 Make the “IF Response Curve Check” given below.
IF RESPONSE CURVE CHECK
Receiver Controls Sweep Marker Oscill [ .
and Bias Battery Generator Generator scilloscope nstructions
Set Channel Selec- | Connect high side | If an external | Connect to test | Check curve obtained against
tor on channel 12 | to 6J6 mixer-osc. | marker generator | point “V’ through | ideal response curve in fig. 9A.
or an unassigned | tube shield. Insu- | is used, loosely cou- | a de-coupling filter. | Note tolerances on curve.
high channel. Pic- | late tube shield | ple high side to | See figure 7. Mark- | Keep marker and sweep out-

puts at very minimum to pre-
vent overloading. A reduction
in sweep output should re-
duce response curve ampli-
tude without altering the
shape of the response curve.
If the curve is not within
tolerance or the markers are
not in the proper loecation on
the curve, touch-up with IF
slugs as indicated in fig. 9B.
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21B1, 21C1, 21D1, 21E1, 21F1, 21G1, 21H1, 211, 21K]1, 21L1, 21P1, 21Q1, Admiral

4.5 MC SOUND IF ALIGNMENT

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

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

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

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

Step i‘fe';?'(ﬂ%‘,- VTVM Connections Instructions Adjust

When using a signal generator, be sure to check it against a crystal calibrator or other frequency standard
for accurate frequency calibration at 4.5 MC. Accuracy required is within one kiloeycle.

IMPORTANT: If a signal generator and frequency standard are not available, alignment can be made using
av TV Mstation signal. Tune in a station and follow steps 1 and 2 below. If necessary use a higher scale on the

High side to A5 and A6 for maximum (keep
1 test point “Y”; Use lowest DC scale on VIVM.| reducing generator output to

common to chassis. keep VIFVM at approx. 1 volt).

Set to
szmfvtllé A7 for zero h:m ‘;TVMed(;)he cor-
- . a rect zero point is locat etween
2 0 H:‘h i’“:e.;,’,. H’e ze'll'ob(l:enter scale on VIVM, a positive and a negative maxi-
eon?m(}:,tl:) chau;is W EeEa mum{. If A7 was far off, repeat
° step 1.

ALIGNMENT HINT

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

\' \'

A A
‘ AR ¢ 3
Al2 INDIVIDUAL CHANNEL ADJ. A4 A2 A3 Al
23.IMC MAX, 25.3MC MAX. 23.1MC MAX. 25.3MC MAX.
AlloveratL osciLeator aps. | S5 HAT 1ST IF 2ND I 3RO IF
) / el
sua
As—@ L302 A q @
L301-243 C;E @/ i @(@ vmlc DET. & AGC (6AL5)
TEST POINT i " 1303 :
A N N ) TED A
V308 v L103@ - T301 \Qo/z @ﬂ?' N>/ ok GATED AGC (5AUS)
6ACT & 10,000
WHITE WIRE LEAD
£ wiRe U cane @ ,.,ﬁ_{?_“_"i c104 6AG5 ©®© L201
330 WMD"\ s —! 646 356505 zy ™% T201
GROUND TO CHASSIS = —-{ "}~ scope & oY XY = cloz YD) s/AL\s [»] “/0\6
vi it N
CHASSIS GROUND f=——~» c|o7(‘3\§3 @‘?\‘9/ ATH 061 @ f (_‘\@suu 3
DECOUPLING FILTER SHOWN IN DOTTED LINES ‘;f—' W y  — UNDERSIDE)
SOUND PRIMARY ECONDARY
Figure 7. Bottom View Showing "X‘I%‘ "‘A{S"" 'Xe""’ TAKE-OFF RATIO DET. RATIO_OET.
Test Point Connections. 20 2 4.5MC MAX. 48MCMAX.|  {4.5MC ZERO

Figure 8. Top View of Chassis Showing Alignment Data.

22MC MARKER 22MC MARKER

20.25M¢ r JELL .
MARKER }
(KAY NOT 22MC MARKER i
B VISIBLE) I h

1380

SAT LEAST 95 25.75MC !
' APPROX, 3. 2WC—> MARKER 2"5‘2?(?3 %‘i;agnc
S APPROX. 24,300 NARKER
5% 4 a50%
- _—LASO‘I.IAIIIUI TOUCH-UP OF A) AND A2 WILL CEMERALLY MCREASE PEAK, TOUCH-UP OF A3 AND A4 WILL CERERALLY INCREASE PEAK.
OIFFERENCE IN HEICHT OF PEAKS WILL ALSO CMANCE POSITION OF 22MC NARKER, WILL ALSO CHAMGE POSITION DF 2S.75MC MARKER.

SHOULD NOT EXCEED 30%
‘IEAS.UHO FROM HICHEST PEAK

Figure 9A. ldeal IF Response Curve. 7

Figure 9B. IF Response Curves, Incorrect Shape.
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Admiral 21B1, 21C1, 21D1, 21E1, 21F1, 21G1, 21H1, 21J1, 21K1, 21L1, 21P1, 21QT,

RF AND MIXER ALIGNMENT

a. Connect negative of 3 volt bias baltery to test point “T”, erator output at 8 minimum, marker pips just barely visible.
po;_;u've tm Chaﬁ's&e”r'lm'svgl%;:'l];rm ;ﬁd()bc':;l.':.eilcfv:,if: c. Connect oscilloscope through a 10,000 chm resistor to test
su cxenf am;:l:x - te“’?" to cha syis point “W"” on tuner (Fig. 11). Keep scope leads away
jumper from test poin ssis. from chassis.

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

Merker Gen. Sweep Gen. n
Stop Freq. (MC) Frequency Instructions .
205.25 Check for curve shown below. If necessary, adjust A8, A9 and A10 (figure 11)
(Vid Carri ) Sweeping as required. Adjusting A9 will generally shift the center of the response curve
1 L ED W T Channel 12. in relation to the video and sound carrier markers. A8 and Al0Q should be
See frequency | alternately adjusted for best gain with flat top appearance. Consistent with
209.75 5
(Sound C rier) table below. proper band width and correct marker location, response curve should have
ound Lar maximum amplitude and flat top appearance.

fheck eafh hd“:imel operaling in the servicle area“for curve shown below.
n general, the adjustment performed in step 1 is sufficient to give satisfactory
SS:;e tht;esc‘:lz?nelgfgel::?l: e c::-’ response curves on all channels. However, if reasonable alignment is not ob-
D tained on a particular channel, (a) check to see that coils have not been inter-
ed. Set the marker generator . . . f
2 fo; the corresponding video mixed, or (b) try replacing the pair of coils for that particular channel, or
carrier fre uenl:: andg sound (¢) repeat step 1 for the weak channel as a compromise adjustment to favor
carrie f"q ency this particular channel. If a compromise adjustment.is made, other channels
Ehilar HAE0ETE:/0 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.,
Number MC MC MC MC

DIP SROULD 0T
EXCEED 30% OF
LY, CHIEY , 2 54- 60 55.25 §9.75 81
! 3 60- 66 61.25 65.75 87

T ! . 4 66-72 6725 7175 93

) { S 7682 7725 8175 103

NARKER, VIDEO CARRIER NARKER, SOUND CARRIER 6 82- 88 83.25 87.75 109
7 174180 175.25 179.75 201

8 180-186 181.25 185.75 207

9 186192 18725 19175 213

10 192198 19325 197.75 219
11 198204 199.25 203.75 225
\Y} 12 204210 20525 209.75 231
1 13 210216 211.25 215.75 237

r
Al2 INDIVIDUAL CHANNEL 0J.)
All OVERALL OSCILLATOR ADJ.

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

v OvRaLL osc 1) 616 TYBE SWELD
All

Al2
MOIVIDUAL CHANNEL
SLUC ADJUSTMENT
(TURRET POSITIONED TO
ADJUST CHANNEL T)

/ [ !
MIXER RF AMP  RF AMP

(AIO A9 A8

w NG a0T0R
a4 37174 SLAT OF SELECTOR SHAFT CENTERED
AT NALF ROTATION e SETREEN CHAMMEL COILS 3 AND 4.

Figure 11. Top of TV Tuner, Showing
e Adjustment Loeation, Figure 12. Front View of TV Tuner.
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21B1, 21C1, 21D, 21E1, 21F1, 21G1, 21H1, 21J1, 21K1, 21L1, 21P1, 21Q1,

Admiral

(Using sweep generator and oscilloscope)

OVERALL RF AND IF RESPONSE CURVE CHECK

Receiver Controls
and Bias Battery

Sweep
Generator

Marker
Generator

Oscilloscope

Instructions

Pictare Control ful-
v to the right.
Channel selector on
Channel 12 or other
unassigned high
channel. Connect
negative of 3 volt
bias battery to test
point “T”, positive

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

If an external mark-
er generator is used.
loosely couple high
side to sweep gen-
ernior lead. Marker
frequencies are
shown in {requency
table on opposite
page.

Connect  to

shown in fig. 7.

point
“V*” through a de-
coupling network as

to chassis, opposite page.

=l
ROT ¥ EARLY SETS

(WITHOUT TRAP L307) VIDEO CARRIER

SOUND CARRIER

iR e
WAT WOT BE
N VISIBLE)

4 AT LEAST 95, POINT

OIFFEREMCE 1% HEIGHT OF PEAKS
SHOULD NOT EXCEED 30,
4 MEASURED FROM HIGHEST PEAK
Figure 13A.
Note that video carrier (marker) on the “OQOverall RF-IF
Response Curve’ will appear on the opposite side of the
curve as compared to the “1F Response Carve” figure 9A,
This ix due to action of the mixer tube,

Ideal Overall RF and IF Response Curve.

Compare the response curve
obtained  against  the  ideal
curve shown in figure 13A. If
the curve is not within toler-
anee, touch up the IF shugs
as instructed below. It should
never be necessavy to turn
slugs more than one turn in
either dircection. If the curve
is satisfactory on the channel
checked, all other channels
should also be satisfactory.
IMPORTANT: When sweep
output is redweeced. response
curve amplitude on scope
should also deerease, but
curve shape shonld remain
the same. If ecurve shape
changvs, reduce sweep output
and/or the scope gain uniil
the shape does not ehange.

~

i
/ ( VibED CARRIFR
/ Saund I/H(IH
/ Cak R -

-

VIDEQ CARRIFR
MAKIER

CURVE NOT WITHIN TOLERANCE. CURVE CAN GENERALLY B[
CORRECTED BY INCREASING LOW SIDE WiTH Ab AND A2,

w4

L~

/ 7+ 7
7
/ At

NORE THAN 30 %

CURVE NOT WITHIN TOLERANCE, CURVE CAN CENERALLY BE
CORRECTED BT INCREASING (0¥ SIOF WITH 43 %D a4

Fignre 13B. Overall RF and IF Response Cnres, Incorrect Shape.

HF OSCILLATOR ADJUSTMENT

(Using a signal generator)

HF oscillator adjustment can be made using a crystal calibrated signal
generator. Note that adjustment “All” (figure 11) is an overall oscil-
lator adjustment and should only be made when the mixer-oscillator tube
is replaced. Generally “A11” adjusts with about 3/16” of screw thread
exposed. Make adjustments as follows:

Receiver Control Settings

Signal Generator Instructions

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

Connect to antenna terminals, Set
generator to exact frequency of
HF oscillator. See frequency table
on opposite page. Set generator for

maximum output.

Turn vol-

figare 8. Remove the ratio
the right

V202 (6ALS).
dividual oscillator slug A12
(beat)

receiver.

fully to

Connect a wire jumper from test point
“W> on the tuner to test jack “Z”.

Carefully adjust the in-

is heard in the speaker of the

See
detector tube

until a whistle
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SCHEMATIC NOTE

S

Run numbers are rubber stamped at the rear of the chassis.

Numerical symbols [1], [2], [3], etc. indicate run numbers for 21B1
etc. indicate run numbers for

21F1 chassis @, @, @, etc. indicate run numbers for 21K1 chassis, and

chassis, numerical symbols

numerical symbols ), @, @, etc. indicate run numbers for all 21 series.

See page 12 for wave
and voltage data, se
production changes,
top view of chassis,

form
veral
and

Schematic

, @, @, etc. indicate alignment points and alignment connections. EERL atom ng{fﬂsﬂ
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for 21F1, 21G1, 21M1, 21N1, 21P1, 21Q1, 21T1, 21V1 Television Chassis; 3C1 (AM only) radio.
Note: This schematic applies only to chassis stamped Run 18 to Run 20.
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Admiral data below refers to schematic pp. 10-11.

WAVEFORM DATA
(Waveforms given on schemaotic)

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

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

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

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

TV VOLTAGE DATA
(Voltages given on schematic)

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.

e Voltages marked with an asterisk * will vary widely with control setting.
In combination modeéls, B4 voltages in TV chassis will be slightly higher when set is
switched to radio position. Alternate voltage readings for radio and TV are shown for
sound output tube V204 (6V6GT).

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

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

e Antenna disconnected from set with terminals shorted.

CAUTION
Pulsed high voltages are present on the cap of V406, and on the filament terminals and
cap of the 1B3GT tube. NO ATTEMPT SHOULD BE MADE TO TAKE MEASURE-
MENTS FROM THESE POINTS WITHOUT SUITABLE TEST EQUIPMENT.

Picture tube 2nd anode voltage can be measured from the 2nd anode connector and
should be taken only with a high voltage instrument such as a kilovoltmeter. 2nd anode
voltage is approximately 12.5 KV. Proper filament voltage check of the 1B3GT tube may
be made by observing filament brilliancy as compared with that obtained with a 1.5 volt
dry cell battery.

SERVICE HINTS

REMOVING VERTICAL BARS FROM PICTURE

Shadow-type vertical bars (usually at the left of the
picture) can be eliminated or minimized by adding a

PRODUCTION CHANGES

B PLUS AND AUDIO COUPLATE
CIRCUIT CHANGE

RUN 18 in 21K1 Chassis, RUN 19 in 21F1, 21G1,
21M1, 21N1, 21P1, 21Q1 Chassis, RUN 20 in
21T und 2'|V'| Chassis

Changes were made in the B4 circuit to the
sound amplifier V203 (6AV6) and to the first anode
(pin 10) of picture tube V306. The schematic in
this supplement has these changes incorporated.
Fuse failure in sets having these changes will result
in loss of both sound and picture.

In some sets audio couplate, part number 63B6-3
was replaced with couplate 63B6-5, When couplate
63B6-3 is used, terminal 3 is unused and R215
(270,000 ohms, ‘/» watt) is connected in series with
terminal 5. When coupla!e 63B6-5 is used, R210 is
470,000 ohms, and R211 is omitted. Couplate 63B6-5
is shown in the schematic. A sketch of couplate
63B6-3 is shown at the left of schematic.-

e m A R R f
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N N
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H.y RECT,

BUZZ CAUSED BY PICKUP THROUGH
SHIELDED AUDIO CABLE

High buzz level can be caused by pickup through

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

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

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

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

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

If poor socket contact is suspected as being the cause
of trouble, remove the plug and tighten the socket con-
tacts with a pair of long nose pliers.
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21B1, 21C1, 21D1, 21E1, 21F1, 21G), 21H]1, 21J), 21K]1, 21L1, 21P1, 21Q1,

Admiral

PRODUCTION CHANGES

At the start of production, chassis were not stamped with a run number,
therefore some chassis will not have a run number stamp.

Production changes are coded RUN 1, RUN 2, etc., as given in the
headings below. Run number (stamped on chassis) indicates that this
chassis has the change(s) incorporated which are explained under that
particular run number heading below, as well as all changes (lower run
numbers) made prior to that time. For example, a 21C1 chassis stamped
RUN 4 will also include the changes incorporated in the 21C1 chassis

under RUN 1, RUN 2, and RUN 3.

RESISTOR R303 CHANGED to INCREASE
B+ VOLTAGE to RF TUNER

In later production resistor R303 was changed from
1000 ohms to 470 ohms, 1% watt, part number 60B8-471.
Changing this resistor to a lower value increases the B4
voltage applied to the RF tunmer, thereby providing an
increase in sensitivity. This increased sensitivity will be
apparent in fringe or weak signal areas. This resistor
change should be made only in sets having less than 105
volts at the RF tuner B+ lead.

R430 WATTAGE CHANGED
$ Run 1 in 21C1 Chassis
Resistor R430 was changed from 12,000 ohms, 14

watt to 12,000 ohms, 2 watt (part #60B20-123) to pre-
vent possible increase in resistance of R430.

CHANGE to IMPROVE AUDIO RESPONSE
on RADIO OPERATION

% Run 2 in 21C1 Chassis

R210 was changed from 270,000 ohms to 150,000
ohms, (part #60B8-154) and R211 was changed from
100,000 ohms to 47,000 ohms, (part #60B8-473) to im-
prove audio response on radio operation.

C433 ADDED to OBTAIN SUFFICIENT
WIDTH

¥ Run 3 in 21C1 Chassis

To obtain sufficient sweep width, C433 (.002 mfd,
600V) was added across width coil L402. Do not make
this change in sets with gated AGC.

HERRINGBONE PATTERN INTERFERENCE
$ Run 4 in 21C1 Chassis, Run 1 in 21B1 Chassis

Later production sets have an Adjacent Lower Chan-
nel Sound Trap (L307, C314) added between the con-
nector lug (terminal of C113) on the TV tuner and pin
1 of the 1st IF amplifier tube V30l. This trap (part
number 72A102} is pre-tuned to 27.25 MC.

This trap will eliminate herringbone interference pat-
tern produced by the sound carrier of the adjacent lower
channel in the same locality, especially when the wanted
station is weaker than the interfering station. Close

f This change was incorporated at beginning of production of all other chassis.
* The 21B1 chassis has been run at two plants. Sets produced at the Cortland plant have “Cortland Plant
Sets produced at Bloomington have “Bloomington Plant” printed on the model number label.

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

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

CHANGE to IMPROVE SYNC STABILITY
+ Run 5 in 21C1 Chassis, Run 2 in 21B1 Chassis

An RC filter consisting of a parallel combination of a
270,000 ohm, 1% watt resistor (part number 60B8-274)
and a 150 mmfd, mica condenser (part number 65B21-
151) is connected between resistor R323 and condenser
C308. Resistor R323 was changed from 8,200 ohms to
18,000 ohms, 1% watt (part number 60B8-183). These
changes will improve sync stability (immunity to noise)
in areas having low signal strength and a high noise level.

DIFFERENT TUBES USED in 2nd and 3rd
IF STAGES

Runs 3 & 4 in 21B1 Chassis produced at Cortland*
Run 5 in 21B1 Chassis produced at Bloomington*
Run 1 in 21D1 Chassis, Run 1 in 21J1 Chassis

Some sets use a 6AU6 tube in the lst IF stage, and
a pair of 6AGS5, 6BCS, or 6CB6 tubes, instead of 6AU6
tubes in the 2nd and 3rd IF stages (V302, V303). For
complete information on the use of these tubes, see
schematic. Note that these tubes are not directly inter-
changeable, since they differ in pin numbering, in use
of tube shields, and in use of R330.

IMPORTANT: Alignment is generally required after
replacing IF tubes. Check the IF alignment, and pre-
ferably, also the over-all RF and IF response curve after
tube replacement.

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

C433 is .002 mfd, .0047 mfd, or .01 mfd, 600 volts, as
required to obtain sufficient width. Increasing the size

* printed on the model label. '3
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Admiral

of condenser C433 provides greater sweep width with
slight reduction in picture brightness. When adding or
replacing C433 use the smallest capacity possible which
will produce sufficient sweep width. Do not make this
change in sets with gated AGC.

VERTICAL OUTPUT TUBE (V402)
CHANGED

Run 4 in 21B1 Chassis produced at Bloomington*

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

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

DIFFERENT TUBE USED for SYNC
SEPARATOR ond CLIPPER (V403)

Run 5 in 21B1 Chassis produced at Bloomingtorn*

A 6SN7GT tube is used instead of a 12AU7 at V403.
Note that 6SN7GT pin numbering differs from the
12AU7.

DIFFERENT SOUND AMPLIFIER TUBE
(v203)

Run 3 in 21D1 Chassis, Run 5 in 21D1 Chassis

Runs 1, 2, 5 use a 6AV6 miniature tube in the sound
amplifier stage V203, while Runs 3 and 4 use a 65Q7
metal or a 6SQ7GT glass tube. To prevent pick-up of
hum, a tube shield (part number 87A8) is used with the
65Q7GT glass tube. Note that the 6SQ7 pin numbering
differs from the 6AV6.

DIFFERENT TUBE USED for SYNC
DISCRIMINATOR (V404)

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

PILOT LIGHT SOCKET ADDED
Run 3 in 21J1 Chassis

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

CHANGES to REDUCE AUDIO HUM on
TV OPERATION

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

In some chassis (especially early 21D1 chassis) a
sharp audible hum can be heard in the speaker with and
without a TV station tuned in. Check for trouble as
follows:

1. If the brightness control also varies hum level, it will
generally be found that the sound amplifier (V203)

is a glass 65Q7 tube which may be used without a

tube shield. To minimize hum level either use a
tube shield or change to a metal 6SQ7 tube.

21B1, 21C1, 21D1, 21E1, 21F1, 21G1, 21H], 211, 21K]1, 2111, 21P1, 21Q1,

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

the hum.

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

INTERLOCK OMITTED FROM YOKE and
;glgl;SET%OIL CONNECTORS USED in

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

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

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

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

A 9 contact socket M509 was added at the rear of the
TV chassis to provide B+ voltages and 110 volt AC

power for attachment of a color converter. See schematic,
figure 26 or 27.

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

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

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

DIFFERENT TUBES USED for SYNC
DISCRIMINATOR (V404) '

Run 6 in 21J1 Chassis; Run 4 in 21D1 Chassis

Run 7 in 21B1 Chassis; Run 10 in 21C1 Chassis;
A 12H6 tube may be used instead of a 6ALS5 tube for

V404 sync discriminator. A 6H6 tube was also used in

some sets. The pin numbering for the 12H6 and 6H6 is
identical; the 6AL5 pin numbering is different.

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

* The 21B1 chassis has been run at two plants. Sets produced at the Cortland plant have “Cortland Plant” printed on the model label
Sets produced at Bloomington have “Bloomington Plant” printed on the model number label.
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21B1, 21C1, 21D1, 21E1, 21F1, 21G1, 21HI, 211, 21K1, 21L1, 21P1, 21Q1,

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

to pin 7 of V408, the high end (yellow lead) connects

to pin 7 of 12H6 (V404).

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

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

1. Remove the transformer lead from pin 7 of the V404
(12H6) socket. Tape the lead to prevent it shorting
to chassis.

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

CHANGE in FOCUS CIRCUIT
Run 10 in 21B1 Chassis

In late 21B1 chassis, a permanent magnet focusing
assembly (part number 94C35-1) is used. The parts
eliminated from the B plus (filter) circuit when the PM
focus assembly is used are focus coil 1404 and focus
control R446. These parts have been replaced with choke
coil L405 (part number 74B18-4) and resistor R449 (100
ohms, 7.5 watt, part number 61A1-20) connected in
series. The choke with the resistor in series are in the
filter circuit between filter condensers C407 and C432.

Admiral

VIDEO DETECTOR and AGC CIRCUIT
CHANGED

Run 12 in 21B1 Chassis, Run 3 in 21F1 Chassis

Late production 21B1 sets and 21F1 sets employ a
IN64 germanium diode (M301) as a video detector
and a 6AU6 tube (V304) as a gated AGC stage. These
sets use a 6AU6 tube in the 1st and 2nd IF stages and
a 6AGS tube in the 3rd IF stage. A cover shield is not
used on the bottom of the IF amplifier sub-chassis. For

sets with these circuit changes, see figures 18A and 18B.

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

Run 13 in 21B1 Chassis, Run 4 in 21F1 Chassis

The following changes were made to the B circuit
to prevent possible picture cut-off due to blocking of
the video amplifier. (This blocking may occur if the
TV set is tuned to a very strong TV signal which could
drive the video amplifier to cut-off. With the video am-
plifier at cut-off, B4 voltage applied to the cathode of
the picture tube will increase thereby making the grid
voltage more negative with respect to cathode, driving
the picture tube to cut-off. Also since the gated AGC
tube is dependent upon voltage from the video amplifier
for its operation, blocking of the video amplifier will
cause no AGC voltage to be developed and the system
will remain blocked.)

Diagrams of voltage distribution and partial schematics
before and after the change was made are shown in
figures 17A, 17B, 18A and 18B. Note the changes made
in the B4 circuit to the 3rd IF amplifier, AGC tube,
video amplifier and picture tube. Resistor R336 (4,000
ohms, 5 watt).

. 3 B+ VOLTAGE
Gl 3000w FROM PIK § OF 5445
2WHFOT
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20uro on page 18.
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Figure 17A. Diagram Showing Section of B+ Distribution of 21B1 Chassis Stamped
Run 12 and 21F1 Chassis Stamped Run 3. Partial schematic shown in figure 18A.
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Figure 17B. Diagram Showing Section of B4 Distribution of 21B1 Chassis Stamped
Run 13 or Run 14 and 21F1 Chassis Stafmped li;nn 4 or Run 5. Partial schematic shown
in figure o
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Admiral Corporation
, ,.....@, @, ete. indicate alignment points and alignment connections.

VOLTAGE DATA
(Voltages given on schematic) P

FI
1w
w3

e TV voltages taken with function switch on “TV” position. PICTURE control turned Moa ~

EXTERNAL MITERNA
try
N

6BEE

fully clockwise. CHANNEL control set on an unused channel. Other front controls
set at approximately half rotation. Vert. Lin. and Height set at approximately half
rotation. TV antenna disconnected from set with terminals shorted.

e Radio voltages at V701 and V702 taken with function switch on “Rad” pesition; ' ey

R Y |

:‘L
e
23
~L

TN

Lo

~

N

voltages measured from underside of tube sockets. When measured from top of tube

CONVERTER

Schematic for 21W1, 21Y1 Televisiol

sockets (with tube removed), B plus voltage at pins 5 and 6 of V701 and V702 will be
approximately 275 volis.

e B plus voltages at V203 and V204, will be slightly higher when set is switched to “Rad”

N

< -

position. Voltages marked with an asterisk * will vary widely with control setting.

e Line voltage 117 volts AC.

e Voltages measured with a vacuum tube voltmeter between tube socket terminals and
chassis, unless otherwise indicated.
Voltages at V101, V102, V306 measured from top of socket with tube removed.
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and Radio Chassis. Run 20.

In Run 21 in Chassis 21Y1

FOCUS CO!L AND DEFLECTION YOKE

CONNECTORS USED
CHASSIS.
° ia? l‘”ﬁll'“ TO V[Llol LE

IN 21W1 AND 21Y1

T702 OV "2 10 center TERMINAL
= f to improve function of s o res S, PR
" ) f oF v408
tLoig g L width control, R437 was 1y
1704 T4 T e CEER SOCKET w403 T407C uon .
o A - changed to 1 meg. and Rk 101 Ton e
1 = »on Dﬁ
) [paond C431 to 0.2 mfd. B P M
| i PLUC W4D4 — VIER 0 un rom
“oo; il PIN VIEW F 1 £ =~
-0 | ]
il Vratt o
i CARTRIOGE i) . oIt { 1560 5 S
1 MTos MT705  M706 mﬂﬂo j WsaTmL] 08 SR
ih M“:ij]: NS oS onwyy 560
i mol \ 8 ls
it 597030 Fotas o L=
hl
il smevoes 1eans
T LXIH
5300
s
6AV6 6Veer
AN DET. AVC. AF. ANP SOUND OUTPUT
V203 gy V204  se0v
M 202
MZOI M202
” L 6BQ6eT
L= ’ 210 \ a HoR OUTPUT
V406
6 R209 r2
209, aTs 2&[‘; ‘L‘ L4
003”7 = o0 | [T
L W N can
- SONNF
YOLUE § CONTROL Rl I
R6A |15
_____ 1100 = R27 o
=71 s | cae
T
*— f YELLOY vroz
< N\ ETRES
|
now | HETIEE TodE VOLAGES vTOI
Y, 6ACT mt3ove TARED FION TUIE SOCTET 5U4¢ = D
1303 VIDED ANP .lfnml, WO verr (SOCIET RENOVED FRON THIE) RECTIFER_ \ |
cmu m VIDEO ET V305 l‘—uzo‘ i . 501 m!
l V304 M3oT st Y | w9F Sy o 0 )
: *[esos \ ssv Usoig [ o7 T . 07 | -
3 “
W R e € o e .
i 2208 ~=J6 < vor o
< I L302 L304 - m‘
gﬂ: BU S #gy]® a5 ! = i
e masn [ 1o, ! ]
vy o0 R 4+ (H0 el - 5 . m’;.; :%',
(ED 3% L “peune [T a0 R w327 429D ANODE VOLTAGE savae\{fy.
o ™ e Vo 143 Y in 271 +  { WTERLOCK
w3 :En e [T s Y j 03 P T
1000 | <‘|5"I1° 1Sy 'u imuc TEL
= 1fL--s - .
uou_L. +f C3078 T 1 PHONO 0N
200 —F 2050 J m:l o) 0 St }.’::I': or
i
5o (a1
csul . N I SYTEL.
o l{l!-!-m + ® @ OAOAD
L e vage 2 O o
3 280 ANORE LEAD 2.58Y 1}—(94\—(9" 2
. — [ V404,86 308
T sy "y 1331 TS0 0
. . " + aos VA3
1B3¢t FORR] OO
e v
3 V407
PIRIENING SHONE AT DG, V203
— 6C06¢
e L0
420 HOR. QUIPUT aToe = V305
€420 g4 V406 e an 3L306
"\
con | | 330 0200 < o N OFATE; —oios LT ™
cent - 6T 2L yorrow view o : N 004
w b A0
P ic(o | - o oANPER 50 ¥0T SACHET g SR L303 Lios a8
4 _————
3 131 y °;m UL J o Piono on
ot T+ h 2 ces0 swioha
s 1 " i
151 L !
470M ) 23\~
1 ) reoz 4038
81 = | won !F S wob, DEE TOME QtsIcon
— Rt contaoL |3 Ha TOTAL 1 M40 L4048 .
Tt WWIE= 25 ap
® o qunl 3 W8 cans 2
).ll e :?EIOINI .|z|°° ey, i Yl “"
[ort T WoR. Y4
- i 12/ & Ca0lC =
T4¥0 2 WAr OE MIERCKARGED WITK S 4X8 1. €433 USED DMLY WHEN €483 7 « mc)
YOG s SNQEET— 082 In-"=00s WL <+




MOST-OFTEN-NEEDED 1952 TELEVISION SERVICING INFORMATION
Admiral

21B1, 21C1, 21D1, 21E1, 21F1, 21G1, 21H1, 21J1, 21K1, 21L1, 21P1, 21Q1,

0 10 R203
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200% sov ﬁ
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Figure 18A. Partial Schematic Showing B+ and Picture Tube Circuit in 21B1 Chassis Stamped Run 12
and 21F1 Chassis Stamped Run 3.
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Figure 18B. Partial Schematic Showing B4 and Picture Tube Circuit in 21B1 Chassis Stamped Run 13
or Run 14 and 21F1 Chassis Stamped Run 4 or Run 5.

was omitted from the circuit. Resistor R338 (7,500 ohms, 14 watt (part number 60B8-564).

ohms, 5 watt) was wired in parallel with R319. 5. Erase the old run number from the chassis and mark
To prevent a decrease in brightness when strong sig- in the next higher run number.

nals are received, resistor R324 (in the cathode circuit e -

of the picture tube) was changed from 180,000 ohms to

STEP|  CONNECT C307A A C3478

560,000 ohms,

Adding Changes to Prevent Picture Cut-off

If picture cut-off resulting from blocking of the video
amplifier is experienced with a 21B1 chassis stamped
Run 12 or 21F1 chassis stamped Run 3, the changes
below should be made. See figure 19 and proceed as
follows:

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

2. Connect a 7,500 ohm, 5 watt resistor R338 (part
number 61A1-18) across R319.
3. Connect together the positive terminals of filter con-

densers C307A and C307B.
Change resistor R324 from 180,000 ohms to 560,000

3 |~ TOCETHER
L
5# 7

P] CONKECT 7500 OHMS, 5¥
ACROSS R319 d
!

STEP

CHANGE R324 TO
560K OHMS

REMOVE R336
4000 OHNS

STEP
|
o DI

_4/
Figure 19. Diagram Showing Changes to be Added to Pre-

vent Picture Cut-off in 21B1 Chassis Stamped
Run 12 and 21F1 Chassis Stamped Run 3.
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21B1, 21C1, 21D1, 21E1, 21F1, 21G1, 21H1, 21J1, 21K1, 21L1, 21P1, 21Q1,

SOCKET M509 and PLUG M510 ADDED

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

Color Connectors. A 9-contact socket M509 was
added at the rear of the TV chassis to provide B4
voltages, and 110 volt AC power for attachment of a
color converter. Plug M510 fits into the socket to com-
plete the B circuits when a color converter is not used.
The plug has jumpers wired between pins 1 and 2, be-
tween pins 3 and 4, and between pins 5 and 6. In some
earlier production sets, plug M510 and the wiring to
socket M509 were omitted. Note: Sets which have the
B+ circuits wired to socket M509 will not operate unless
the plug (with jumpers connected) or a color converter is
plugged into the socket to complete the B} circuits.

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

CHANGE TO IMPROVYE FOCUS
Run 8 in 21B1 Chassis

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

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

DIFFERENT TUBE USED FOR VIDEO
AMPLIFIER V305
In some late 21B1 sets a 6AH6 miniature tube is used
in place of the 6AC7 tube for video amplifier V305. No
circuit changes are nccessary when substituting tubes
hut the socket will have to be changed.

CHANGE in 3C1 RADIO to IMPROVE TONE
QUALITY

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

Resistor R709 was changed from 27,000 ohms to
82,000 ohms (part number 60B8-823).

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

DIFFERENT TUBE (V703) USED in 3C1 RADIO

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

SERVICE HINTS

VERTICAL ROLL in 21D1 CHASSIS

In some sets enough 60 cycle ripple from the vertical
output stage may be present in the B4 supply to appear
in the sync circuits. This ripple voltage will occasionally
be strong enough to trigger the vertical oscillator. If this
60 cycle ripple has shifted in phase with respect to the
original vertical output signal, it will cause vertical
“roll” (loss of vertical sync).

This condition can be corrected by changing the B4-
connections of the vertical output tube V402 (6W6GT)
as follows:

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

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

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

SYNC TROUBLE DUE to INCORRECT
VALUE of R323 RESISTOR

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

REMOVING RETRACE LINES

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

Under these conditions several bright retrace lines may
be visible in the picture. If the following changes are
made, the brightness control may be turned fully on
without the retrace lines being visible. To add this
change to the circuit proceed as follows:

1. Connect a 270,000 ohm, 15 watt resistor (part num-
ber 60B8-274) in series with pin 2 (grid) of the
picture tube and the lead connected from the junction
of C310 and R327.

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

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

Admiral
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ARVIN INDUSTRIES, Inc.

MODELS 5204-5206-5210-5211-5212

CHASSIS TE 300, TE 315

The circult diagram on pages 24 and 25, is exact for a recent production
of Chassis TE315. Chassis TE300 uses a 20" picture tube and is almost
identical in circuit to the TE315. The aligmment for these two chassis
is the same and is presented here. Refer to the correct chassis views
as glven below and on page 23.

You will find Chassis TE286, used in Model 4162, with a 16" tube, and
Chassis TE302, used in Models 5170, 5171, 5172, 5173, with a 17" tube,
are similar to the sets covered in these pages. There are some circuit
differences, as for example, V17 is 6SN7GT and not 6S4, cathode of V12
is returned to ground and not -12 v. In the main, however, these sets
are sufficiently similar for you to benefit through the use of these notes
in servicing these additional Arvin sets. *m
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4.USE A NON-METALLIC ALIGNMENT SCREWDRIVER TOOL.
& GOOD GROUND CONNECTIONS BETWEEN RECEIVER AND TEST EQUIPMENT IS VERY NECESSARY-- A METAL SURFACE BENCH
TOP FOR THE EQUIPMENT TO BE BONDED TO IS HIGHLY DESIRABLE.
6. LOCAL~ DISTANCE SWITCH IN_“"DISTANCE" POSITION.
sTEP[ EQUIPMENT T GONNECT TO FREQUENCIES l ADJUST INSTRUCTIONS
ISOLATE VTVM LEAD WITH
. M ACROSS R! i
: VTV CROSSTRIZE 18K _ISOLATING RESISTOR.
o RF SIGNAL | PINI, VY OR TUNER 39.75 MG BOTTOM OF Ti05 & TIO7 FOR|VTVM ON LOWEST SCALE-
. GENERATOR TEST POINT. - MIN. TUNER ON CHANNEL 2.
3 SAME SAME 47.25MC BOTTOM OF TIOS FOR MIN fr————~—————— ———— i
3 - a6 )
| I
4. SAME SAME 47.25Mc | BQTTOM oF TS | 7 Foi
5 St SAME A1.6 MC BOTTOM OF TIO3 FOR MIN_ |l J 2w !
" TUNER _TEST POINT 3.3 MC BOTTOM OF TIO4 FOR MIN. || a3 rn i
6. SAME SAME 42 25MC TOP OF Ti04 & TIOS FOR | |, nrcponse pins oFviz
MAXS | 4“6 397 *‘!
7. SAME SAME 43.1 MC TOP OF TKO7 FOR MAX ! ——
— I ’ !
8. SAME SAME 45 MC TOP OF TIO9 FOR MAX I SEE NOTE 2 i
i TUNER UNIT, TI, FOR MAX. |START WITH CORE IN AND
9. SAME SAME 45.3 MC TURE OUT.
10. SAME SAME 45.75 MC TOP OF TIO6 FOR MAX.
I SAME GROUNDED SHIELD |4575, 45, 4275, USED AS A MARKER GENER-
) UNDER V7 4225, 41.6 ATOR
: ISOLATE SCOPE LEAD WITH (BK
12. | OSCILLOSCOPE | ACROSS RI38 RESISTOR_SET BIAS AT -3 WOLTS
ANTENNA TOUCH-UP CORES ON TOP FOR [SWITCH TUNER TO CHANNEL 10.
13. |SWEEP GENERATR TERMINALS CHANNEL 10 | hEGRED RESPONSE CURVE.
1. SAME SAME MARKER g;g TI08 (CATHODE TRAP) i SEE NOTE 2
15 SAME SAME CHECK AtlL CHANNELS
WNOTE 1: TIO6 & TI AFFECTS HIGH FREQUENCY SIDE-- TIOT B T109 AFFECTS TILT ON TOP OF CURVE-- 7104 & TIOS AFFECTS LOW FREQUENCY SIDE

NOTE2: INCREASE SCOPE GAIN TO SEE SOUND PORCH BETWEEN 41 6 AND 39 7 MARKERS TI08 20JUST TO FLATTEN PORCH - - SEE FIG. 2
VIDEO | F AND TRAP ALIGNMENT




MOST-OFTEN-NEEDED 1952 TELEVISION SERVICING INFORMATION

Arvin Chassis TE300, TE315, Models 5204, 5206, 5210, 5211, 5212, continued

SOUND I.F ALIGNMENT TABLE
STEP ] EQUIPMENT CONNECT TO imeouewcms ADJUST INSTRUGTIONS
I VTVM ACROSS RIO?7 (TIOI) -5V SCALE
SIGNAL TOP 8 BOTTOM OF TIOl 8 TOP OF | SET SIGNAL INPUT FOR
2. PIN 2 OF VII 4.5 MC
GENERATOR LIOI FOR MAX. QUTPUT ON VTWM| APPROXIMATELY -2V ON VTWM
JUNCTION OF RIt| AND BOTTOM OF TI02 FOR MAXIMUM
3 VT VM RII2 (DISCRIMIN ATOR SAME INPUT AS STEP 2.
OUTPUT ) OUTPUT.
JUNCTION OF RII3 &
a. VTVM Cl15 ( DISCRIMINATOR TOP OF TIO2 FOR ZERO. SAME INPUT AS STEP 2
OUTPUT )
5. VTVM ACROSS RIO? (TIOI) ~1.50 SCALE
SIGNAL USE 20K ISOLATING RESIS-
6. GENERATOR | PIN 4 OF Vvi2 4.5 MC ADJUST LIO8 FOR MINIMUM. TOR IN SIGNAL GENERATOR
LEAD.
NOTE I: DISCONNECT ALL TEST EQUIPMENT, TUNE IN A STATION FOR BEST PICTURE IF BUZZ IS PRESENT ADJUST TOP OF TIO2 FOR MINIMUM.
TONE LOCAL VENRTIC&L
B @ KINESCOPE 7 CONTRA: ﬂ/ ﬂ/ ”/ ﬂ/ n
21AP & m‘
ss:y
TIO4 AD sy ..‘. @,” . TUNER
42.25MC !@ @ ¥ @ UNIT
I?z’sﬁ‘c'_...._—t @ @/K | liza| pr7 123
— . i \J
15 e s ’ S hed
e e ] [9 .
A W X owacy TI06
] OOR o |~ & @ NP oo
[ 39.75 P
EEP ;::Q_(&l Rt [o DEFL . YOKE ADL {VERT) @ M<Cm L2d
L0 A, (ST 0 OEFL. YOKE AOJ. (RADWL ! r;o‘@ @ 5ikc,
SOUNO | F . i 3975
, i = | A ®
TR SRER L e vi \—/ m&uua/guﬁ' @ Yloeb — -
I:)gém _ o rar . .\) : 41.6M G Yo @\4_5'4&
1 ) - ] — -
\ 2 \] NG ) TR0 @
i Lot
< 11\ 11 T L%SE o
LT R U DR IRV IRRA, [ o @ | Trans
5
i

A High-Channels adjustment, A4, and a Low-Channels adjustment, AB, of the R. F. oscillator is accessible when

TOP VIEW — CHASSIS TE315

St

=—FINE TUNINC

BOTTOM VIEW — CHASSIS TE315
TUNER OSCILLATOR ADJUSTMENT

the channel tuning knobs are removed. These two adjustments are shown on the Tuner Unit View.

HIGH-CHANNELS

1.

2
3.
4

LOW-CHANNELS

1.
2
3.
4

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

Set the Fine Tuning to mid-position.
Adjust A4 for best picture definition.

Set the Fine-Tuning to mid-position.
Adjust A5 for best picture definition.

Set the Channel Selector Switch to the highest available station between channels 7 and 13.

The remaining lower “High-Channels” should be within the range of the Fine-Tuning.

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

The remaining lower “Low-Channels” should be within the range of the Fine-Tuning.
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SCHEMATIC DIACRAM  Arvin

I ST. SOUND I.F. 2ND. SOUND |I.F. LIMITER
V, 6AU6 , V2 6AUE V3 6AU6
+120V, Y.

HIGHEST SYMBOL
NUMBERS ASSIGNED
C 206
R229

8+
TO JUNCTION
R2I6 ¢ CI62
TO KEYED AGC
WINDING, TH2

PIN 6, VIBA

+130 V.

V7 cone V8 coe T V9

1ST. PIX IF . 2ND. PIX LF. 3RD. PIX 1.1

COLOR DOUMMY ci158
PLLG 36 T

It WHITE

" I | wiee_seap

nHe= 1 BROWN

NOTE. *GREEN DOT* YOKES g i

ciTa 15 68 o AGC— ! YELLOw
3 {l Ciog

R223 15 1000 HE] I T tooo AS L=

g I =

1" 8 1] RED 413V W AAN ?

+ia0V 15vPp

SYNC. SEP | SYNC.CLIP 0.C. SuUPPLY

?%x #2 VI5 ?“ 455V, c'?:o ngH%ER
g

GIROUIT DIAGRAM NOTES!

L RESISTANGES ARE SHOWN IN OMMS;
K+ 1000, MEG» 1,000,000.

£ CAPAGITANCE VALUES LESS THAN
(£) ARE IN MFD AND MORE THAN (1)
IN MMFD UNLESS OTHERWISE NOTED.

3,001 RESISTANCE VALUES LESS THAN —e
(1) OHM ARE NOT SHOWN,

4. ARROWS AT CONTROLS INDICATE e

CLOCKWISE ROTATION. Ay
8.DC. VOLTAGES ARE READ WITH N id

VOLTOMMYST USING 100K ISOLAT-

ING RESISTOR ON THE PROBE -ANTENNA 4

TERMINALS SHORTED- LINE VOLTAGE
117 ¥ - 80~. VOLTAGES SHOULD READ
WITHIN 20% EXCEPT VERY LOW
VALUES AND WHERE NOTED WITH AN
ASTERISK (%) .

S.0KILLATOR INJECTIONS VOLTAGE
MEASURED AT TUNER TEST POINT
(-1.25 ¥ DC. T0-25V.D.G).

T.ORCUIT WAVEFORNS TAKEN WITH
W@ RESPONSE SCOPE STATION. Q161
TUNED M - PICTURE (N SYNC AND
LINEAR; CONTRAST MAXIMUM, (2232
BRIGHTNESS MAXIMUM { FOR
URPOSES OF SCOPE CALIBRATION,

8.3 VOLTS AG- APPROX. 20 VOLTS P-P)

S RESISTANGE VALLES SHOWN ARE WITH
PART DISCONNECTED FROM GIRCUIT.

>

CI59 .47

.|||1_”_1

ce3 _L
47

€206
S000

X =
at

i
N ogeer 22 R0

27
oK

RG22
170K

& % VOLTAGE MEASURED WITH CONTRAST MAXIMUM

=12V,

NOTS

TE315-2 differs from TE315-1 as follows:
1, c206, 5000 rhF, adced to pin 7, V14 to ground

2. R210 changed to R210-1, 47K

3. G204 ohanged to 0204-1, 8,2 MKF

35 v

24 | |
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TELEVISION

DISCRIMIN ATOR

Ve ens

- &V,

1 ST. AUDIO AMP.

V5 6AVE

21OV

CHASSIS TE315-2

AUDIO OUTPUT

VG 6Y6G

+1210V.

Y03

MODELS 5210-5211-5212

33U
680
RIS
276
V/O 6BA6 a2 LIO9 40 micRO-H
RS
210K
S2ver ~
HORIZ. S
SYNC ‘ N
(aync sar) N\ S5 :rj%no
VERT. OSC. VERT. QUTPUT A\ L Pt me?
v/i6B vi7 omeen m _tose
= 6SN7GT 654 e | OB Tlon T e B 8
un J sawr e T b
1 " Y o
R o ve4
am Sl 2 I TUBE 21AP4
o ¢
fesol|| T
RiBY (I
IMl-l :.5
______ JR
+15 K.V, A
E214 o
IqAT‘
I e i
= ane ~
AGC AND HORIT. AFC PULSE = 220m Cit3A o oI e
HORIZ, OUTPUT So=E) T %«

k)

TLEBE V. MINIMUM

+3IS V.
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ARVIN TELEVISION __ 2

26

-vas
AI\ J
Chassis TE300, TE315, N
Models 5204, 5206,
5210, 5211, 5212, T——
45.3MC

(Continued) CONVERTER IE

a3 |

TUNER UNIT
AS— e o
RS, T
CENTERING ADJUST

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

Moving Crank to the left moves picture up.

Moving Crank up moves picture to the left.

Moving Crank down moves picture to the right.

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

HORIZONTAL DRIVE

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

WIDTH ADJUSTMENT

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

HEIGHT CONTROL

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

VERTICAL LINEARITY

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

HORIZONTAL LOCK ADJUSTMENT

1. Tune in an available station.

2. Set the horizontal hold control at its maximum cour. ~.-clockwise position.

3. Aﬁju)st the Horizontal Lock adjustment on the middle—rear of the chassis until it is in sync. (See chassis
view).

Turn Horizontal Lock adjustment clockwise until the picture goes out of sync.

Turn Horizontal Lock Adjustment counter-clockwise until picture just pulls into sync. The picture should now
hold sync over the complete range of the horizontal hold control.

g. r-.'sosc -MIXER
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MOST-OFTEN-NEEDED 1952 TELEVISION SERVICING INFORMATION
BENDIX AVIATION CORP. Bendix Radio Division

Models T170, T173, C174, C176, C176B, T190, 2060, 2070, and 7001

use the circuit on this page with a 17" picture tube. Additional
Models 2051, 3051, 6001, 6003, and 6100, use 14" and 16" picture
tubes and are almost identical in circuilt to the ones described

on this page. Model 6100 uses a separate radio section which em-
ploys only the speaker in common with the TV section.

oFF ow .
s o 1 e e F ALIGNMENT
Generator Freq. VTVM Connections Adjustment Remarks
q9 ]
1:'?»-: 24.4 MC To Video Test Point & Ground T2 Adjust for Max.
" 23.5 MC To Video Test Point & Ground Tl Adjust for Max,
25.0 MC To Video Test Point & Ground L452 Adjust for Max,
g SOUND ALIGNMENT
‘ Alignment using AM signal generator and VTVM:
. The value of the two 100K resistors connected in step one should be within 1% of each
Ic!1> 0w other,
P YOLIAGE
- £LECT
{on ) e Signal Cenerator Signal Generator
£ 4
et . Connect .
i Coupling Frequency Adjust Remarks
High side to Video 4.5 MC Parallel C19 with two | L6 and | Adjust for maxi-
» " Test Point. Low 100K Resistors. DC L7 mum reading in
ot smmm 12 B side to Chassis. probe of VTVM to point order given, then
T e womrts | Foes A. Common lead to repeat,
S AT it ol et chassis
ot ol . v . Vo .
V'(i" DAMPER  BRIVE . . . 3
o & @ & w High side to Video 4.5MC DC probe of VTVM to L9 Adjust for zero
a AN voc.sus g Test Point. Low point B. Common lead reading at cross-
@ GE e ) side to Chassis, to point A, over,
In sone receivers V7 is 6T8, Ratio Cet & p
Ist Audio, in this position. In some re- O it
ceivers V18 (6AT6, 6AC6, 6AV6) will be Mo 361 pdf“‘%mnon . i
in this position, o oot s wokss
s . . . ki % il T ——
{ +, In some receivers V7 will be 6AL5, Ratio ety lﬁ}.‘ T
~- Det, in this position. V18 (6AT6, 6AQ6, s0v 17 F fm
L g ) B T :
6AV6) is tten'used as 1st Aldlo. (LR _Jok b e |1 5 A
" + LR
BRI | Vony
[ “ 120 ] ot T
o % arg/t 10MF0
'© e = 450 |
I 15
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e | B
| 2y 3 BRIGHTRESS [
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3 Rey 13
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[H
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a s
2 65 L g R93 XF0
2% T 15MEG 5600 3
28 VERT QU e
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amlz
) o 12_. 05¢ 1
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RO S LE Y Models: DU-17CDM, DU-17CHB, DU-17CHM, DU-17CHN, DU-17COB,
DU-17COM, DU-17TOB, DU-17TOL, DU-17TOM

(Chassis 356-1)

The material on the next six pages covers service information on
Chassis 356-1 used in models listed above. The suffix -1 indi-
cates a definite production run, so that suffix -2 or others

after this chassis number would suggest a circult with but minor
variations. Many other chassis used in models of this same period
are very similar to Chassis 356-1, and therefore thls material
may be used as an aid in servicing these additional Crosley sets.
Some of these sets use 16", 17", 20", or 21" picture tubes, may have
similar-function but differently numbered tubes in some of the
cirouits, some are combinations and have switching arrangements,
and these various sets may also differ in other respects. In the
main, however, these service notes will be applicable to:

Chassis 321~-4, Models S11-447MU, 811-459MU,
Chassis 323-3, 323-4, Models 20-CDCl, 20-CDC2, 20-CDC3,
Chaessis 323-6, Models 820-CDCl, S20-CDC2, S20-CDC3,

Chassis 331, 331-1, 331-2, Models 17-CDCl, 17-CDC2, 17-CDC3,
17-CDC4, 17-COCl, 17-C0OC2, 17-COC3,

Chassis 331-4, Models S11-442M1U, S11-444MU, S11-453MU, S11-472BlU,
S11-474BU, S17-CDCl, 817-CDC2, S17-CDC3,
S517-CDC4, 817-C0OCl, S17-C0C2, S17-COC3,
Chassis 357, Models DU-20CDM, DU~20CHB, DU-20CHM, DU-20COB,
DU-20COM,

Chassis 357-1, Models DU-21CDM1, DU-21CDN, DU-21CHMl, DU-21COBl
DU-21C0L, DU-21COLB, and DU-21COM1,

Chassis 359, Modelis DU-17PDB, DU-17PDM, DU-17PHB, DU-17PHM,
DU-17PHN, DU-17PHN]1,

Chassis 363 (used with 362 and 371), Model DU-20PDM.

I.F. ALIGNMENT*

1. To Check I.F. Alignment on Oscilloscope: e. With the generator sweep set at zero, connect an electronic
voltmeter across the detector load resistor R117, and adjust

a. Apply a negative bias of approximately 3.5 volts to the grids output of generator to obtain a reading of 2 volts d.c. on the

of the I.F. tubes V101 and V102. This oias can be obtained

by the use of a 5000 ohm variable control with suitable leads Imetery
attached (see sketch). Connect one side of the control to -6 f. Set generator to sweep from 20 mc. to 30 mc.
volts on the lug of terminal board TB9 and connect the other
side to the chassis (ground). Connect the center tap of the g. Set tuner near the low frequency end of the range.
control to the AGC terminal {(orange lead) on the terminal
board TBI1,located close to 1L102on the I.F. strip. By adjust- h. Connect marker generator to sweep generator output leads
ing the control, bias voltage may be varied from zero to -6 and adjust to provide markers at 21.9 mc., 22.9 mc., 24 mc.,
volts. 25.5 mc., and 26.4 mc.
To A G C. Termina (Orang®) ] 229 T
= 70%
To -6 volts
Clip to Chassis
5000 Ohm Control only, Part Na, 144260 — e e e e e e - o —— ———— - -~
VARIABLE BIAS CONTROL ASSEMBLY NOMINAL OVERALL |. F. RESPONSE CURVE
b. Connect high side of scope to pin 1 of the AGC Amplifier 1. Observe curve and position of markers (see nominal response
V108, and the low side to ground (chassis). curve). The 21.9 mc. marker should be approximately 70%
. down from the peak and the 26.4 mc. marker approximately
c. Re:sxzvsre R.F. Amplifier tube V1 to eliminate spurious res 43% down. Slight deviation in shape from the nominal res-
po . ponse curve is permissible, but if any great deviation is noted,
d. Lift the shield on the Oscillator~-Mixer tube V2 sufficiently itwill be necessary to realignthe I.F. Amplifier. NOTE: The
to clear the socket ground clips. Connect sweep signal gen- response curve may be distorted unless care is used in the
erator ‘‘hot”’ lead to the ungrounded tube shield and genera~ method of connection to prevent feedback or regeneration. (It
tor ground lead to the tuner chassis. Leads should be as may sometimes be necessaryto connect a 1 megohm isclating
short and direct as possible. resistor at the end of the scope lead to prevent feedback.)
1 *NOTE: In normal signal areas, align the 1.F.'s with the contrast comtrol completely counter-clockwise and the bias as high as possible (re-
duced only enough to permit a suitable deflection on the scope or meter). Keep the signal sufficiently low to prevent overloadingof es
the 2nd. detector.. .
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CROSLEY Chassis 356-1, Models DU-17CDM, DU-17CHM, and others, continued.

LF. ALIGNMENT (Continued)

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

2. L.F. Alignment Procedure.

a. Apply a negative bias to the I.F. tubes V101 and V102 as in
@) of “I.F. Alignment Check”’.

b. Connectanelectronic voltmeter across the 2nd Detector load
resistor R117.

c. Remove R.F. Amplifier tube V1 to eliminate spurious res-
ponses. Connect signal generator as in (d) of ‘I.F. Align-
ment Check?”.

d. Set tuner near low frequency end of range.

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

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

f. Reset signal generator t022.2 mc. and tune L104 in a similar
manner.

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

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

j. Repeat steps 5, 6,.7, 8, and 8.

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

SOUND ALIGNMENT

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

2. Connect scope topicture tube grid (pin 2) through detector probe.

3. Connect two 100,000 ohm resistors (matched to within 1%) in
series across ratio detector load resistor, R143. Connect com-
mon lead of the electronic voltmeter to the junction of the
matched 100,000 ohm resistors, and the d.c. lead of the volt-
meter to chassis (ground).

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

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

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

8. Repeat steps 4 and 5.

7. Remove the detector probe and scope from the grid of the pic-
ture tube.

8. Transfer d.c. lead only of the electronic voltmeter to junction
of R144 and C133 (top lug of TBS).

9. Return to high level input for limiting in V107 and adjust the
Ratio Detector Transformer (T102) secondary (top of chassis)
for zero meter reading.

10. Remove the two 100,000 ohm resistors and all test equipment
from the receiver.

HORIZONTAL DRIVE

The setting of the HORIZONTAL DRIVE trimmer should be
checked to see that no change in linearity in the center of the picture
occurs with change in Contrast setting. In adjusting the HORIZON-
TAL DRIVE trimmer, it is necessary to observe the picture width
and set the trimmer to the pointof maximum width (toward minimum
capacity). To set the trimmer correctly, turn it counter-clockwise
until the picture width starts to decrease or until a compression in
the center of the picture is noted, whichever condition occurs first,
In the extreme case, the compression in the center of the picture
will appear as a vertical white line.

A check should then be made to see if the horizontal linearity
in the center of the picture changes with Contrast control setting. If
it does, turn the drive trimmer slightly clockwise just enough to

eliminate this change in linearity.

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

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

A.G.C. ADJUSTMENT

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

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

HORIZONTAL BLOCKING OSCILLATOR ALIGNMENT

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

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

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

Adjust 30 that the peak of pulse
is equal or 10% higher than
peak of sine wave,

4. Turn the HORIZONTAL HOLD control fully clockwise. Adjust the
HORIZONTAL FREQUENCY contro! (top of T1068) by turning out
until the raster is just out of sync, and then turning the FRE-
QUENCY control in slowly until the raster is just ready to fall
into sync (indicated by a wide black vertical or diagonal horizon-
tal blanking bar).

5. Turn the HORIZONTAL HOLD control fully counter-clockwise.
Picture should normally be in sync. Remove the signal by tuning
off the station, then return to the signal. If more than seven bars
are present, adjust the HORIZONTAL LOCK trimmer slightly
counter-clockwise until five to seven bars appear before the pic-
ture falls into sync when the HORIZONTAL HOLD control is set
in the extreme counter-clockwise position. If less than five bars
are present,adjust the LOCK trimmer clockwise. As the Lock-in
trimmer adjustment affects the horizontal frequency, the adjust-
ment of both the Horizontal Frequency control and the Lock-in
trimmer must be repeated until the conditions outlined above in
steps 4 and § exist simultaneously at the extreme positions of the
Horizontal Hold control. Check the pull-in range. Pull-in range
should be 120° minimum and 220° maximum.

8. The final setting of the Horizontal Hold control should be made
with a very weak picture. Rotate the tuning knob on and off the
stations frequency, and set the Horizontal Hold control so that
the picture returns completely in sync.

The most important points in the Horizontal Oscillator and the
AFC Alignment for most stable operation are: (1) that the raster
just falls into synchronism at the clockwise end of the Horizontal
Holg control, and (2) that the pull-in range is between 120° and
220°.
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CROSLEY Chassis 356-1, Models DU-17CDM, DU-17CHM, and others, continued.
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CROSLEY Chassis 356-1, Models DU-17CDM, DU-17CHM, and others, continued.
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Chassis 356-1, Models DU-17CDM, DU-17CHM, and others, continued.

ADJUSTMENTS

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

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

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

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

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

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

VERTICAL HOLD CONTROL isalsoadjusted with a weak picture
to center of pull-in range.

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

The FOCUS CONTROL is adjusted for best focus of the vertical

and horizontal wedges at the center of the test pattern. If there
is any astigmatism, the focus should be set infavor of the vertical
wedges. If corner focus is poor, check position of DEFLECTION
YOKE and ION TRAP,

In later production sets,
color converter connections
S J10l1, C0101l, and P103 are
| deleted and lug 5 of V108

| 1s wired directly to L120.
Also C182 was changed to
.0082 mfd,., 10%, 1000 v.

_____._.I
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DeWald Radio Manufacturing Corp. TO ADJUST PICTURE I.F.'S:

Models ET-14OR, ET-141R, DT-162R, DT-ISSR, 1. Connect the negative terminal 0%‘33 volt "A'.' battery to the
E'I'—1'70, ET_171 s ET—172, DT-].QOD. junction of the 1 megohm and .25 Mfd in the AGC bias line, (poé::

E on schematic) and positive terminal to a chassis ground.

the contrast control to the fully clockwise position. Set fine

(Presented below md the nBXt three pages) tuning control with flat in horizontal position.

2. Set channel switch to channel 3 or any clear channel.

To) 23.2 MC 25.2 MC 3. Connect a VoltOohmyst across the second picture detector load

O%’_ _________ resistor of 4700 ohms. Plus end to go to junction point of peak-

ing coil L-5 and 4700 ohm resistor and minus end to other side

TOTOL /N of load resistor (junction of 4700 ohm, 1K ohm and .1 Mfd con-
80% denser).

24| MC 4. Couple the high side of the signal generator to the mixer

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

5. Set A M. Signal generator to 25.2 Mc and peak detector I.F.
50% ___________________________ (L-3) and first picture I.F. coil (L-1) for maximum gain on
VoltOhmyst.

6. Set A.M. Signal generator to 23 Mc and peak second I.F. coil
(L-2) and converter I.F. coil on top of tuner for maximum output
on Voltohmyst.

7. When using an oscilloscope and a wide band oscillator for
calibrating and checking bandwidth of the I.F.’s, connect sweep
generator to the point indicated under step 4. Connect the
oscilloscope high side (in series witha 40K ohm resistor) to the
junction of the peaking coil L-5 and 4700 ohm resistor, and the
ground terminal to chassis. Align the picture I.F. to produce

ROTE:  ANY OF THE PRAKD Ox PHBUENCY
POINTS MAT BE UP TO 30X OFF aND
2TILL GIVE GOOD PICTURE DETalls.

a response curve similar to the one shown.
le——385MC—— ]
NOTE: During picture I.F. alignment the common lead of VoltOhmyst
TYP|CAL OVERALL RESPONSE CURVE is connected to approximately minus 2.5 volts with respect to
OF PICTURE i F,S chassis. Avoid grounding the VoltOhmyst case.
TUBE PIN NUMBERS AND VOLTAGES (20,000 OHMS PER VOLT)
U POSITION 0 2 3 n 5 6 7 P
5U4G Rectifier 400
i #Contract Control
6CB6 1st Pix I.F. 1.0 6.5 125 fully c-w
6CB6 2nd Pix I.F. 0.8 125 " "
6CB6 3rd Pix I.F. 1.170 120 " :
Video Det. " "
- -1
6ALS A.G.C. Rect. 0 O
6AH6 Video Amp. -2.0 1.8 Cont. Contr. CCW 160 160 1.8
6AU6 Sound Input¥® 130 330 180 135
Sound Det.%® Pin 9
130 120
6T8 1st Audio 125 115 115 195
6VEGT Audio Output™ 280 300 125 130
12407 Sync. Sep. & Amp. 20 0 2.0 Cont. Contr. CCW 70 20 20
D.C. Rest.
6SNTGT Hor. Osc. & Disch. -6.2 100 10 250 10 H-Hold fully ccw
6BG6GT Hor. Output 7 -13.5 2170
6W4GT Damper 510 360 135
6ALS5 Phase Det. 0 0 8.6 -8.2
6J5GT Vert. Osc. 250 -60 V-Hold fully ccw
V-Lin & Height full
6V6GT Vert. Output 280 -1 clockwise 14
#2 #10 Red #11 Yellow #12 Brn
Kinescope 0 325 B’ tness Cntrl: cw, 35; ccw, 170 6.3 v, AC

Main B+ Bus 350 v. to 360 v. 35
Intermediate B+ Bus 135 v. NOTE: All voltages measured to ground.
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DeWald Models ET-140R, ET-141R, DT-162R, DT-163R, ete. continued.
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Du Mon~nT TELESETS

RA-111A RA-112A RA-113

Putnam Ardmore Brookville
Guilford Westerly Revere

Mt. Vernon  Burlingame

Tarrytown

The double-spread circuit shown on the next two pages and the INPUTUNER
circult on the page following are exact for chasslis used in RA-111A. The
chassis used in RA-112A and RA-113 Telesets 1s basically the same as the
one described. The main differences are briefly explained below,

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

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

The coupling of cathode of V209A to the grid of V212, is made through
a 20 mmfd. capacltor instead of direct, and a coil is added from grid to
ground. A "local-distant" switch 1s added to AGC cilrcuit.

The vertical sweep clrcult has these differences: R288 is changed from
2.,7K to 3.,3K, C271 from .003 to .0l mfd., R293 from 1.8 megohms to 390K
ohms, R296 from 5.,1K to 4,7Kohms, & 30 mfd. capaclitor 1s added in serles
with C248A, the plate circults of V220B and V221 are returned to termilnal
5 of transformer T40l.

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

The low voltage power supply of RA-112A and RA=113, 1is similar to that
used in RA-111A, with the following maln differences: a separate fllament
transformer 1s used for 6W4 (V217), a 100K resistor 1s connected from one
side of the AC line and ground, R280 is now 1200 ohms, and R281 1s 1650.

Symptom: Fi i fine and
T R o U B L E S H o o T I N G H I N T S COar};:n;t’u(:i’;g kl:cfb;ucnz:rr:rglo?rbe ntflr{rzled
or are diffiicult to turn at one point

Symptom. Interaction between Con- : .
in each rotation. In some cases the

trast and Brightness controls; when Symptom: Setting of contrast con- Teleset does not tune as the vernier

contrast is turned up the brightness trol is critical. knob is rotated

increases. Probable Faulr: 1203, in the grid e ial as-
Probable Faulr: 1202 in plate of gircuit of the video amplifier (V210), Se::g;fiilfnii:ugl;rT:]:P{il:fler dial as

V210 is open. 1s open. Remedy: Replace the assembly shaft
Remedy: Replace L202. Remedy: Replace 1L203. and vernier gear.
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16 SOQUND LF

v 201
z 201 6auUs

SCHEMATIC DIAGRAM ]

NOTES

for 1. lssue No. 14 through m121
2. Voltage, resistance, and waveform measurements,
a. Instrument used—RCA Model [95-A Voltohmyst (for
voltage and resistance}.

b. Voltage measurements taken to ground, no signel
TELESET MODEL TR
c. i

Voltage measurements made with switch in TV posi-

tion; contrast and brightness min. L 212
d. Al coil readings ware taken with coils disconnected. RED-ORANGE
e. Video waveforms measured with contrast set for 30 ¢ 283 'x
RA-IIIA volts p—p at cathode of CRT. 20 ppf T
3. Switch section viewed from front end of switch. Rotor A 1
in TV position. Switch positions: I. Phono., 2. TV, Y0 5201 PIN 2
3. F.M. NEAR V 212 -
< 1 ST. VIDEO LF. 2 ND VIDEO LF 3RD VIOEO IF 4 TH. YIDEO LF.
v 203 v 206 vzo07 v 208
sAvs 1208 6AUs 7 206 6aus z 207 6AUS 2208

SEE NEXT PAGE

|
c2218
| F——4°3 —I—
| c221A b d C224A )
| 004 R2299 R2303 Q04 g;z :’
x K 200 v X

| {290 is 128 v r

os 04 o
| J R 251 2
| 270" nun VZZOA uv .

3 VWV i
| < AGC. _]_ R 319 R3I6 sz
b Reo-sLue >~ 200v c226 -2 MEG seox g Seam 8318
- NARROW BAND I 03 s FMET SYNG,  «m SECOND SYNC. CLIPPER
[ YNC, & AGC ’—’
' ® SYNC AMPLIPIER L e e AG.C. CLIPPER 1
. vz - - v2ie
.3 vt -0 “x VeIl toRMe
| BLACK-YELLOW QX - 6ALS NEAR V212 (X0
> TOV203 PINE P T T YRR R S SO o Qg Ly Y
1
A.GC ? AAA P T0 C238 R 252
| YELLOW M P T NEAR V213 15K
=€277 L2NEG .

| R 265 03 7 cas?
i OMEG. L ] . 150 ppft
! Aar

€261 R28e
Nl 0 K

$ 201

SELECTOR SWITCH SHOWN
In TELE. POSITION

RESISTANCE READINGS OF COILS Jomzoz

(ANl readings In oh ARvEe:
All readings In ohms}
L oo ocooolloo o oo o oo comoome oo omol o e o eom o od) -
All coil readings shown were taken with colls disconnected. ". N =
|
910 N S 20e
Symbol Reading s1zsv W ®
L201 92 ﬁ 2e1e AP
L202 7.8 >3-—-—-* [——b 200V CONTROL | LOC. oIST.
1303 s L209 R 282 A 7~ C 2604 IZZSSD? @
L204 (%] RECTIFIER 020" 1480 N2> -4 30

L2z d veia
g T 201 Su4G T 128 v ".;ﬁ’ =

Aesz s ¢ c229a L TO R326

2140 -I 10 = NEAR V219
P 204 s 202 N L
ns v
N

R303 R 302 cezse Tov
3.3k ¢
>~ 32V

BLK —YEL.

L
ru
=3
[
r
n
~N
~n
o
n

C!S!AT
l o253

USE OF SYMBOLS

Large encircled symbol indicetes source of voltage.

e Small unencircled symbol indicates point to which
voltage is applied.

RA IlI-A
40 MAIN CHASSIS
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£ ND. SOUND |LE

v 202
8AUS

VIDEO DETECTOR

Vv 209 A
172 6ALS

TO V212
PINI

HORIZONTAL AFC @&
SAW GENERATOR
vzie
BSNT 6T

SOUND DISG., FIRST
SOUND AMPLIFIER
8 A.0.C. CLAMP

V203

eT8

SECOND SOUND AMPLIFIER

4201

R23%A
[2.9

CONTRAST

K37 D.C. RESTORER ‘
([ 123
v 2098
172 8ALS
k1
2 =50V
SR2es
3 100K
>
S
4
L uye
T
R 2398
100 K
BRIGHTNESS
CONTROL

HORIZONTAL

..

DEFLECTION

AMPLIFIER

vels
(113

T 202

M. V. RECTIFIER

v 218
183 GT

TUNING
INDICATOR

V222
6ALT =GT
200 v

n28e
£7 WEG. S
c2al c 249
002 276 ppf
]
H [ u
c 245 1
70 ppt T c247
2704y 1009 ¢
R 258 TR LAl
100K arx | 3 n 266
410K
4
263 &
Zmass 150 K
L < x
oR. T C2a3 r %0
FREQ. E L
{REAR
JONTROL} L0
L 2nresy
G T erk
-
® -sov IR, HOL LT/
L (FRONT PANEL) (oL
R 2134 bk
c244 b v v.3°." __'__*_
20 R 261 ) R262
o8k 120K G oov ¥ VERTIGAL SAW GENERATOR

l.;‘ 13V lzv—r

Q

g

V2208
172 §SNT
\ e

T 203

R293 5
1.8 MEG.

n 208 r290
10K ok 1310~ VenT
A 5 nese
s 14EG.
a c2e0a AfA
cqu 30 4 MEG. 2 wees | "20°
s 1.8
@ v~ = Ll 6
=¥ VW
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ALLEN B. DU MONT LABORATORIES, INC,

Model RA-111A, continued from previous page.
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MOST-OFTEN-NEEDED 1952 TELEVISION SERVICING INFORMATION

Fmerson Tetevision

Tasce | - I-F ALIGNMENT

MODELS — 686L
687L
696L.

CHASSIS . — 120142—B

Ficure 1 - L.LF. RESPONSE CURVES

S1GNAL GENERATOR INPUT MEASURING
Stz CONNECTION FREQUENCY INSTRUMENT ADJUST PROCEDURE

1 | Marker generator Marker — 23.8 Connect V.T.V.M. to T-4 Peak for maximum response.
through .001 Mfd. to | MC. junction of L-1 and
Pin 1 (Grid) of vi. R-46. Low side to
Low side to chassis. chassis.

2 e Marker — 21.25 e -3 Adjust trap for minimum

MC. (bottom)] response.
3 " Marker — 22.8 " T-3, pPeak for maximum response.
M. (top) Repeat step 2
4 " Marker — 27.25 " -2 Adjust trap for minimum
MC. (bottom)} response.
5 0 Marker - 25.25 0 1-2 Peak for maximum response.
(top) Repeat step u

6 connect sweep gener— | Marker — 25.75, | Scope connected in T-2 Adjust for overall response
ator_ through .001 uf.| 22.25, 21.25. place of V.T.V.M. (top) as shown in Curve B.
to Pin 1 of vi. Low through 10k iso- Adjust T-2 {topJto position
side to chassi§. lating resistor. 1-3 25.75 Mc. marker accurately.
R R (top) | ASiagt, 13, {tap) to vosition

) T-4 Adjust T-4 to level top of
response.

7 Sweep gen. coupled Marker - 25.75, | Scope connected T-1 A ;_xdjus_;t for response shown
to converter (v-22) 22.25. through detector net— and in figure 1, Curve A.
input, using 3 turn work® to Pin5{(plate) | T-1 B
loop slipped over of v-1. Low side to
tube. Marker gen. chassis. “Low im
in parallel. pedance (2007)

8 " " Scope connected as T-2 Same as step 6.

in step 6. T‘i
T._
TasLe H - SOUND ALIGNMENT

1 Marker gen. through Marker-4.5 MC. connect VTVM through T-5 Peak for maximum response.
.01 mfd. to Pin 2. (400 cycle AM} 10k resistor to (top) Adjust generator input to
of v-4k. Low side junction of c-17, praduce one volt at grid
to chassis. R-19, R—-21. Low of v6.

side to chassis.
2 U Marker-4.5 MC. " T-6 "
(400 cycle {To
mod. ) an
bot tom)
3 connect sweep gen- Sweep—4.5 MC. Replace v.t.v.m. ( T—7nd Position 4.5 MC. marker at
| erator in parallel (450 Kc. sweep) | with scope con- sgio) ~| center of S—curve by ad-
with marker gen. Marker-4.5 MC. nected through 10K Toy justing, secondary at bottom
%Marker gen. resistor to junc- #708818 of chassis. See Fig. 1,
ightly coupled) tion of R-26 and Bott Curve C.
C-20. Low side 17%8003
to chassis.
4 . , U U -7 Peak primary for maximum
(Primary)] amplitude and linearity.
Repeat step 3. See Fig. 1,
Curve C.
10 % 10% MAX IO“L 10% MAX. continued
J_—,’—' f on the next
0% he three pages.
i_ 4.3M¢C.
25,78 22.28
me. MC. % 21.23mC.
CURVE A CURVE 8 CURVE ¢

43
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EMERSON

SCHEMATIC DIAGRAM
CHASSIS 120142-B

Model Numbers
686L, 687L, 696L

<

B i

Circult Modiffcation ' w. .
Sets coded Triangle C, i'_',- 'g‘:g'“‘J SRUCOI
have R-79 changed from & | %,

82K to 68K, R-76 1s re-

placed by a jumper wire

which 1s connected to
B+230 v. point instead
of chassis.

Sets coded Triangle D,
have thls change which
13 recommended for
fringe areas:

Remove R-15 (22K), re-
place with jumper wire.
Remove R-16, 100K. Re-
move plgtail of R-2
from lug of terminal
board and reconnect to
empty lug on strip. Add
Jjumper from R-2 new po-
sition to empty lug near
audio output transformer.
Add 1 meg. resistor from
this lug to Pin 7 of V-4,
Connect .25 mfd. from
this lug to chassis. Re-
move plgtail of C-10, 25
mmfd. from Pin 1 to Pin
7 of V-4, Add 1 meg. %
w., resistor from Pin 1

BLACK

.
- eags _'9" g
sscs 3R,
ecas ‘"

v-

CHASSIS-MOD. NO. 120i42-8

BLACK

SwW-1|
ON-OFF SWITCH
{ON VOL.CONT.)

18T vIDEO
LEAMP,

V-l 6AUE o
14

2ND VIDEO
LEAMP

3RD VIDED
LEAMP,
v-3 8Ces

VIDEO B AGC
DETECTOR

T.V. TUNER

|

22 6J6 0sC. &

-3V. AQLC. BATTLAY.
CONNECTED WERE

FOR v
OLTAGE READINGS " 34

SYNC. OUTPUT

e vt -
I2Au?

RESISYORS (NOICATED IN OMMS, X : 1000 OHMS.
CAPACITORS INDICATED IN MICROFARAOS { MF |
UNLESS OTHERWISE SPECIFILD.

100K

v-13
T6AXS 6T -ty 137

LOW VYOLTAGE RECTtFIER

=19V

VERT 0SC
V-13 6SNTGT,

sav. 82-188 V.

L28A~

Gh

2
x
onrven
=
o Y

(e}

HORIZ CONTROL TUBE

to Pin 7 of V-4. Bresak
ground connection from
Pin 5 of V-8, and con-
nect this pin to Junetion
R-5, R-11, & C-4. To this
junction also connect 10
meg. % w. resistor leading

V-13 1/2 6SNTGT

SAFETY INTEALOCK

HY VOLTS
AC LINE

to Pin 6 of V-6,

Sets coded Triangle G,
have the fuse wired in
a different manner and
a % ampere fuse 1is used.

44

{60 CPS)

NOTE —% BEFORE TAKING WAVE SHAPES, SEE NEXT  PAGE FOR rONDITIONS AS TO HOW THEY WERE TAKEN

VIDEO AND/OR SYNC TROUBLES {LACK OF CONTRAST, TEAR, OVERLOAD, NO HORIZONTAL OR VERTICAL WOLD, POOR HOLD, JITTER, ETC.}

P 1o P 108V

‘vmvnosvl

e




I MOST-OFTEN-NEEDED 1952 TELEVISION SERVICING INFORMATION

30UND loullg ‘omp AUDIO AUDIO
1L AMP. LELIMITER piscRiMINATOR AMPLIRIER outeuT
V-5 8AUS V-8 6AUS V-T GALS V-8 SAVS V-9 SVeeT

80V

.01 Cclea .001
c.23 c-s
R-28
IMEQ
VOLUME
CONTROL -

VIDEQ
AMPLIFIER 330 UM i~
v-106c8e L-2,” oa
V. I —
- BOTTOM VIEW
oar ©3e ke PICTURE TUBE
"3 sLACK oc v-23 1TBP4A
P N at0K x-1 e
Lol Pign LR
40
um
13,
R-%
4700 4800 BRIGHTNESS

4+ 130 V. + 230 V. +230v.

CONTRAST

VEAT QUTPUY
v-14 6WEGT

380 V.

[

000

FILTER TROUBLES (LOW B+AND 8-, A C IN PICTURE,

o/
<
. -
— ]
4a -
nles VERT f < R.88 :
s Lim L L o
° : : 470n 2
>
a0V % 3
T
LIy 11
+ _L" Tl
“omiz ] -CI;O 3
tOR. 03C TuBE - MORIZ. QUTPUT
1% 172 6SNTGT i V.16 68Q64T = N1GH VOLTAGE
: 330 z RECTIFIER
ur ) v-18
c-%9 g 18367
v}
820 g
[ L4 o
o HORIZ,
7 DAMPER
V.17
00T o
{ = 6wagT
YELLOW L od
134 HOMIZ. g
PHASE L] NO STYNC.,
Mo
{
©
= i M WAVESMAPE OF RECTIFIED AC
\ e o (RIPPLE)
3f L-»
= + 230v.——G\ - g
HORIZ.
size

VERTICAL TROUBLES (NO VERTICAL wOLD, NG VERTICAL BIZE, POOR NERTICAL
HOLD, VERTICAL JITTER, POOR VERTICAL LINEARITY, ETC)

HORIZONTAL TROUBLES

NON-LINEAR SWEEPS, ETC.)

NOTE THE RIPPLE VOLTAGE AT
OTHER PONTS IN THE
FULTER NETWORK IS LESS
THAN 0.2 VOLTS.

(POOR MOLO, TEAR, NO HOWZONTAL WOLD, NO HiGH

VOLTAGE, POOR HORIZONTAL LINEARITY),

P YO P BV P 8OV

‘PVDP|OV \ul’voPlOOV\ P YO

© L)

& FOR THS MEASUREMENT READJUST VERTICAL MOLD TO STOP PICTURE ROLL.

P TO P :PEAK TO PEAK




MOST-OFTEN-NEEDED 1952 TELEVISION SERVICING INFORMATION
EMERSON RADIO AND PHONOGRAPH CORPORATION

(Continued)
RESISTANCE READINGS FOR CHASSIS 120142-B
s virBoL TUBE P I N _ NUMBETRS ,
PIN 1 PIN 2 PIN 3 PIN 4 PIN § PIN 6 PIN 7 PIN 8 PIN 9 PIN 10 PIN 113 PIN 12
V-1 1 MEG 0 0 .1 *14.2 k|*14.2 k| 58
v-2 .2 225 0 .1 [*14.5 K[ *14,5 K 0
V=3 .2 225 0 1 17 K| *15 & 0
[T 29 K| 4.8 K 0 .1 1.6 0 100 K
V=5 900 K 0 1 0 *14,5 k[*14.2 K 230
y 50 K 0 0 1 1*14,5 k] 9.8 K 0
V=7 0 100 K 1 0 200 K 0 100 K
V-8 10,6 MEG 0 0 .1 0 0 242 K
y-9 N.C. .1 *17.5 K[*17.5 K| 540 K 14 K 0 475
v—10 1 MEG 6.5 | .1 0 F22 K [ *iu k 6.5
V=11 *75 K | 14.3 K 0 0 0 *11 K | 2 MEG 900 .1
V=12 | 7.3 MEG 0 .1 0 *u8 K 17 K 0 ]
V=13 .| 1.3 MEG|2.3 MEG| 2200 74 K |*156 K | 2200 0 1
V=11 N.T. .1 “15 K | *I5 K 17.2 MEG] 820 0 1330
Y=15 1°1.5 MEG| 170 K | 340 K | 500 K |*370 K 0 0 .1
V=16 N.C. 0 N.C. *22 K |.5 MEG | .5 MEG 1 96
V=17 N.C. [ N.C. 17280 K N.C. | *15 K | N.C. *290 K [*290 K
v-18 FILAMENT RESISTANCE INFINITY PLATE CAP = 280 K
y-19 N.C. .1 26 N.C. | 26 T N.CL 0 *15 K
—20 N.C. .1 26 N.C. | 26 N.C. | 0 [ *15k :
V=23 0 0 *800 K | 240 K .1

*varying resistance wait until meter settles (about 30 sec.)

CONDITIONS FOR TAKING VOLTAGE AND RESISTANCE READINGS,

The resistance measurements listed below are for chassis 120142-B with no triangle codes.
Due to component variations, voltage and resistance readings may vary slightly from those
given here. Slight variations may also be noticed if chassis is not coded as mentioned above.

Antenna disconnected and antenna terminals shorted.

Line voltage 117 volts.

3-volt bias battery in A.G.C. circuit. Positive terminal to ground; negative terminal
to junction of C-4, R-5 and R-11 (Voltage readings only)

All controls in position for normal picture.

All measurements $aken with a vacuum tube voltmeter and ohmeter.

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

. Resistance readings are given in ohms unless otherwise noted.

8. N.C. denotes no connection.

NO~Ov WN —

WAVE SHAPE ANALYSIS CHART FOR CHASSIS 120142-B

uut to 30uut. 4 FT. OF SHIELDED CABLE
i | AT 35uuf PER
dut FT. = 140uuf.

VERT. INPUT
1.5 MEG. *5% 100K ~ TO 'SCOPE

+
e GROUND
® > O

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

The use of a special low capacity probe (eirculit of this appears above), will
reduce this input capacity to a minimum.

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 perniit the serviceman

to observe two cycles of the wave shape.

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

Fmerson Tetevision

0sC &
CONVERTER

MODELS — 700B

701B

CHASSIS — 120153-B

6J6 R AUDIO AMP
and on the next three pages.) v-23 AGC CLAMP
RF AMP 17 HP 4 8 FRINGE o
ALIGNMENT POINTS (rop view) @aacn- (TELEVISION TUBE) vl
6BK7
FRONT OF CHASSIS Toats wor EAVE
IMTERCHANSEABLE
oIsc
AUDIO S
ouTPUT SOUND
cws - 6V6 GY LIMITER
6T 0tz VIDEO DET
6AUS AGC DETY
PT. NO. TOBOIT SECONDARY ON BOTTOM @ VERT. 0SC.3a 6CR6 @ So:'::6
PT. NO. 708018 SECONDARY ON TOP A L = d F
DISCRIMIMATOR VERT | onr R o i SR ele
OUTPUT 6SN
1-7 oY e DEFLECTION 12ZA07 6ces D
IF \ YOKE | SYNC. VIOEO ‘/ x-a
o] e
SMC 183 1 ZAY ot sYNC. AMP
4.5MC. 6T CENTERING ‘YNC.
[ _SYNC.
TOP & BOTTOM nv. ot ) Mo TNe
1-2 T4 RECT. SAXS
Mok BOTIOM L ORIZ MORIZ. HORZ. CONT. o @ 0
HORIZ. . . 3 v POWER
25.25MC. 27.25MC. DAMPER  OUTPUT A 0SC. 1ON_TRAP RLECT. TRANSFORMER
238 MC.
7-3 7-5  4SMC @ 1
TOP  BOTTOM L
AT 2125 MC. 6W4 GT  6BQ6 GT__6SNT.GT ;
P-3
4. 3MC. A
x-3
ANTENNA
CONNECTION
~— — — —TURREY _SwiTCH SEYTING SELECTS _ __ _ _ _
/ COILS FOR CHANNEL DESIRED 7
________r_______._._______/____________
[ / l
| ’ |
THESE TUBES ARE
| NOT INTERCHANGEASLE|
| MIXER
A 172v-22
i 6J6 T-1
A, -

5 R-9 R-10
220k > 10K
acc O TEST POINT
A2 ~A13
+225v. O
+125v.0O
63vO

2- SWITCH POINTS ARE NUMBERED
IN THE ORDER OF THEIR RESPECTIVE
LOCATION FROM THE REAR END
OF THE YUNER.

3- ALL RESISTANCE VALUES ARE
1N ONMS AMD CAPACITANCE VALULS
ARE |M MMF UNLESS OTHERWISE
INDICATED.

NOTES:

1- L-1,L-2,L-6,L-TAND L-0
ARE MOUNTED O iNDIVIDUAL
CMANNEL STRIPS ON TURRET.

47

SCHEMATIC DIAGRAM OF TURRET TYPE TUNER #470681 USED ON CHASSIS 120153-B
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1ST VIDEO
P FAMP

V-l GAUE o e
Dot ‘

Tv. TUNER

PT NO. 470881

et faal

e
Twn 3

v-22 40 osc.a |
conv

[ N

e mece ey

280 VIOEO 30 vIDEO
ey 1FANP
v-2 sces . v-3 6CBS a
oot o

s
E T

240 v

SOUND
17 amp

v-3 8AUS

VIOEO 8 AGC
DETECTOR
V-4 GALS

<

-

___l
T

4+ 150V. +230V.

T

SOUND
1FLIMITER
v-6 6AUS

-3V. ASC BATTERY

X COMIECTED WERE FOR
190% s30V. VOLTASE AEADWISS ONLY
[11]
___________________ -
FILTER TROUBLES (LOW B+ ANO 8— A C (N |
PICTURE , NO SYNC , NON-LINEAR SWEEPS) "-37
I
womiz,
OUTPUY mippLE | eync. ame
$9) LESS THAN 0.2 | v-itA
ceps vOLTS P TO P | 1/ (2AVT7
|
i
|
100K
! -3¢

vI0€0
ANPLIFIER
v-i0 6CBS
210 V.

$

sSw-t
ON.OFF SWITCH
10N YOL CONT.)

r.3
X-3

RESISTORS 1NDICATED I1N OHMS3, K. 1000 OHMS .

VERT. 08C. &
DISCH. TUSE
V-i3 GSNT T,

.oe?
" MORIZ CONTAOL TUSBE
c.40 V-ISA /2 SSNTET
100K
"-70 o2 war \
3L !
it KD
c-e0 | Ca0 3
o047 = v o
3o 03w
SAFETY INTRRLOCH
C.8 ¢
n-7g 1: ”-73
20k < oz«
"7 YOLTS
@ AC LINE
180 cPs)

NON. 0SC. TUBE

V=158 1/2 SSNTGT

A

“ THIS VOLTAGE 1S G0OSTED @4
ANO OEPEZNOS ON THE PROPER
ACTION OF THE Swe
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RESISTANCE READINGS FOR CHASSIS 120153-B

TUBE PIiN NUMBERS
SYmpoL [ AT PIN 2 PiN 3 PIN 4 PIN S rPIN 6 Pin 7 Pin 8 PIN 9 PinN 10 | PIN V1 PIN 12
V-1 1.1 MEG 0 0 .08 11K 11K i1
y-2 3 225 (1] L] ‘11 K 11 K 0
V-3 «3 225 0 .05 *13 K *11 K ]
Y-4 4,7 K 4,7 K Q 05 1.3 0 00 K
V-5 900 K 0 .05 ¢ *11 K "11 K 230
¥-6 50 K 1] Q 105 *11 K L '}
¥-7 0 100 K .05 0 200 K 0 100 K
V-8 10 MEG [} 0 .05 | 1,8 MEG|3.3 MEG| 250 K
y-9 N.C, L08 [*13,5K [*13.5K| S00 K | *41 K 0 570
y-10 1 MEG | 6.5 .05 0 *20 K ‘11 K 6.5
¥-1i1 10 K 2.2 MEG 0 0 0 55 K 15 K 0 .05
v-12 K 2,8 HEG| 0 .05 05 12 MEG | 2,8 MEG 0 0
v-13 1,3 MEG| 1.8 ME 0 165 170 K 2600 0 .05
y-13 N.C. .08 *12 K| 12K [ 2.% MEG| 2000 0 0
¥-15 1,5 MEG] 90 K 450 X 500 K | “220 X 0 0 .05
Y-16 N.C. 0 N.C. *20 K 470 K 470 K .05 105
¥-17 N.C. N.C. *160 K N.C. *11 X N.C. |*140 K | *160 K
y-18 FILAMENT RESISTAMCE INFINITE - PLATE CAP = 160 K
v-19 N.C. .05 30 N.C. 30 N.C. 0 "11.5 K
¥-20 N.C. .05 30 N.C. 30 N.C. 0 |°11.5K
v-23 0 0 350 K 650 K 250 K .05

*Yarying resistance weait until meter settles {about 30 sec.)

CONDITIONS FOR TAKING VOLTAGE AND RESISTANCE READINGS

The resistance measurements listed below are for chassis 120153-B with no triangle codes.
Due to component variations, voltage and resistance readings may vary slightly from those
given here. Slight variations may also be noticed if chassis is not coded as mentioned above.

1. Antenna disconnected and antenna terminals shorted.

2. Line voltage 117 volts.

3. 3 volt bias battery connected to both I.F. and R.F. A.G.C. circuits, positive terminal
to chassis, negative terminal to junction of R-16, C-32. Add a jumper wire from this
junction to junction of R-11, C-2, R-2 so that bias battery is also applied to |.F. A.G.C.
See Schematic note. BIAS BATTERY USED FOR VOLTAGE READINGS ONLY.

All controls in position for normal picture.

All measurements taken with a vacuum tube voltmeter and ochmmeter.

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

Resistance readings are given in ohms unless otherwise noted.

N.C. denotes no connection.

WAVE SHAPE ANALYSIS CHART FOR CHASSIS 120153-B

Slight peak to peak voltage differences may be noticed if chassis is triangle code marked.

The wave shapes shown here are arranged so as to give the serviceman an easy method of
signal tracing. The peak to peak voltage given may vary slightly depending on signal strength
and component variations. *

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

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

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

The 30 and 7875 C.P.S. oscilloscope sweep settings are used so as to permit the service-

man to observe two cycles of the wave shape.

ONO- A

Note: A wave shape seen in your oscilloscope may be upside down from same wave shape
shown here. This will depend on the number of stages of amplification in the oscil -

5 o loscope used.




MOST-OFTEN-NEEDED 1952 TELEVISION SERVICING INFORMATION

FADA RADIO & ELECTRIC CO., Inc.

Models $7C20—S7C30—S20C10—S20T20

The service material on the models llisted above 1s presented below
on this page and on the next five pages. You will find that this
material 1is applicable to a large degree to Models S1055, S1055X%,
S6C55, S6T65, S7T65, and S1060, and may be used to gulde you in
servicing these additional television sets.

ALIGNMENT

PRECAUTION

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

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

SOUND RATIO DETECTOR AND IF ALIGNMENT

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

2. Connect high side of the signal generator to the qiid of

the ratio detector driver. V21 (6AU6, pin 1). Common to
ground. See Figure 7.

3. Tune the signal generator to exactly 4.5me and attenuate
the generator so it does not exceed 8 volts on the VIVM.
4. Peak L16 bottom core (FIG. 7) for maximum.

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

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

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

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

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

10. Peak L12 bottom (FIG. 7) and LI13 top (FIG. 8) for
maximum.

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

ALTERNATIVE PROCEDURE FOR STEPS 6-7-8:

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

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

3. Adjust L17 top (FIG. 8} for zero reading on the VTVM.

PICTURE IF TRANSFORMER

Rough Alignment

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

2. Connect the probe of the VIVM to the junction of L1l
and Ri6 (FIG. 7). Common to ground.

3. Set the signal generator to 23.4mec. Output of signal
generator to be kept low as possible.

4. Peak first video IF coil (located on RF Tuner), and the
third video IF coil L6 (FIG. 8) for maximum.

S. Reset signal generator to 25.7Mc.

6. Peak second video IF coil L3 and the fourth video IF coil
L9 (FIG. 8) for maximum,

PICTURE IF FLAT-TOPPING

1. Remove signal generator and VTVM.

2. Connect the sweep generator to the ungrounded converter
shield (FIG. 8).

3. Connect the oscilloscope probe to the junction of L11 and
R16.

4. Place signal generator lead near converter tube V2 (6]6)
shield. Ground all equipment to rear apron of the RF unit.

5. For best results the video IF should be aligned on a
non-assigned channel, 2-3-4 on the low end, and 7-8-9 on
the high end, depending upon location. If signal pips are
noticed on the curve, adjust the channel tuning control until
the pips are eliminated. The shape of the IF curve should
not change when the tuning control is adjusted.

6. Set the signal generator to zero output and connect the
VTVM probe to the A.G.C. buss. See FIG. 7. Vary the output
of the sweep generator until the VTVM reads minus 1.5 volts.

7. Set the signal generator to 26.lmc. and advance the
output until a marker pip is visible on the video IF curve,
on the oscilloscope. Adjust L3 and 19 so that the marker pip
is at the 50% point. See FIG. 6. IF CURVES AND MARKERS.

8. Set the signal generator to 23.8mc. and flattop video curve
by adjusting the first video IF coil (locatéd on RF Tuner)

and the third video IF coil L6 (FIG. 8). Marker should be
near end of curve. See FIG. 6. IF CURVES AND MARKERS.

8. Repeat steps 7 and 8 until an acceptable curve is
achieved.

10. Set the signal generator to 21.6mc., this marker pip
should appear at the bottom of the curve as shown in FIG. 6
IF CURVES AND MARKERS. The exact position of the 23.8mc.
marker is governed by where the 21.6mc. marker falls.
Should the 21.6mc. marker be more than 5% up on the
curve intercarrier buzz will result, and if the marker is too
low weak audio will result. The 21.6mc. marker should be
kept as low as possible and yet give enough audio signal.

23.8 MC 238 MC

26.1 MC
0%
MAX. 20%

o

21.8 MC 2.6
98 % DOWN 9 S“CDWN

FIG. 6.
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FADA RADIO Television Models S7C20, S7C30, S20C10, and S20T720, continued.
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FADA RADIO Television Models 87C20, S7C30, S20C10, and S20T20, continued.
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FADA RADIO & ELECTRIC CO.,

ALL VOLTAGES MEASURED WITH VACUUM
TUBE VOLTMETER WITH NO SIGNAL INPUT,
THE CONTRAST CONTROL AT ITS MAXIMUM
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!

BETWEEN| 2 83

The schematic diagram on these two pages 1s exact for
Fada Television Models S7C20 and S7C30. The circult

for Models S20C10 and S20T20 is almost identical, but
a 20CP4 picture tube 1s used. In S20T20 terminals 1

and 3 of L23-1.24 are reversed, and terminals 4 and 6

of L18-Ll9 are raversed.
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FADA RADIO Television Models S7C20, S7€30, S20C10, and S20T20,cont.
TUBE CHANGES

Large RED letters stamped on rear apron of chassis indicate one of, or a combination of, the follow-

ing changes:
The letter "C” indicates a 6CB6 is being used in place of a 6AUS in the 3rd IF.

V20A v208B
o v AUDIO ANP, RATIO DET 6BC5 6AGS
et 7B6 6ALS Ve’ v

TRt

Frow
AaTIO 0T
orivew

BETWEEN
R67 10K
A o

LaTE mooeds
Tex

cn
B i IS L,
% s0ods T vewr v s
+ 140V
The letter “B" indicates that a 6AG5 or a 6BC5 has

The letter “A” indicates that a 7B6 and a 6AL5 have been substituted for the been substituted for BAU6—V6—3rd LF. stage.
6T8—V20 A & B _Audio Amplifier and Ratio Detector.

vV 20A V208
o vy AUDIO AMP RATIO DET.
530,1;' 6AT6 6ALS

_ o smow vn
4 1 mavio oer
| oMiveR

voLvee
= cestaoL
+140 v

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

MODEL 42.64 TUNER
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.14
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00000
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TION SLIDE S PC Two
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5 N i £ c27
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«
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on -5 -~
L'}'UQ}U 8 {Lo) [LJLONG CONTACT
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153TV1-43-8957A

CORONADO TELEVISION RECEIVER MODELS { 153TV1-43-9015A
153TV1-43-9016A

The material on pages 57 to 60 is exact for models listed above. The
additional models 1isted below, are similar to these in their television
circuits and incorporate an additional AM tuner.

153TV1-43-8938A

CORONADO TELEVISION RECEIVER MODELS 13TV1-43-9020A
15TV1-43-9021A

PRE-ALIGNMENT PRECAUTIONS

1. If sweep generator does not have a balanced output, connect a 150 3. Connect signal generator thru a 1000 mmf capacitor.

ohm resistor in series with the ground lead and 150 chms minus the in- 4. Set Picture control to maximum.

ternal resistance of the generator in series with the hot lead. 5. When aligning the L.F. Amplifier be sure the tuner is tuned to a
2. Connect a 1000 mmf capacitor across scope terminal and a 10K ohm  high band channel (any channel).

resistor in series with hot scope lead.
VIDE® IF ALIGNMENT

Signal Sweep Signal
S:‘ep Generator Generator Input Ouiput Adjust Remarks Response
o Freq. (mc.) Freq. (mc.) Point Point
. VTVM at pin Adjust generator .
1 265 _— Cogvt.a:er 7 of tube 8 L-P for output of hlqax:;r.\um
n (12AT7) L-13 approx. 1 volt eading
VTVM at pin _ Adjust generator .
2 24.1 —_— Cogvgéfer 7 of tube 8 IL' Ues for output of hélax:;r.\um
n (12AT7) A approx. 1 volt eading
VTVM at pin Adjust generator .
3 25.4 _ Co&v?:er 7 of tube 8 T for output of h’rlax:;r.\um
n (12AT7) approx. 1 volt eading
VTVM at pin SENSITIVITY 1 volt VIVM
4, s Converter| 7 of tuba 8 | —— [Strertier ouputshutd el Reading
e (12AT7) {If not repsat alignment) (ﬂbove\ noise )
|
q SELECTIVITY
= 26,75 Converter | Scope at pin T .‘For proper|  Markers should be as ]
o 25.0 Grid 7 of tube 8 |ratio asin F6 shown in response
23.75 r (12AT7) below column (If not repeat
alignment).
Connect scope and sweep generator as in step 5. Connect VTVM as in step 4. Adjust marker gener-
6 ator until marker reaches peak. Record VIVM reading (V1), keeping generator output constant,
adjust marker generator until marker reaches shoulder. Record VTVM reading (V2). The ratio of
the response V1/V2 should be between 1.4 to 1.6.
Scope at pin Check channels
7] | G e | TR T
{12AT7) {2.8 mc to 3.2 mc)

Picture I.F. frequency 26.75 mc — Sound L.F. frequency 22.25 mc.
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ANTENNA
INPYT

Gamble-Skogmo Models 15TV1-43-8957A, 15TV1-43-9015A, 15TV1-43-9016A
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PRODUCTION DEVIATIONS—Due to procurement difficulties the chassis components may deviate
slightly from that shown in the schematic diagram. Parallel and series combinations of components
and value differences may be noticed. When replacement is necessary, replace with the value shown
in the schematic diagram.
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15TV1-43-8957A
CORONADO TELEVISION RECEIVER MODELS ( 15TV1-43-9015A
15TV1-43-9016A

L cieo

fm oosmt R55

H1S, (7,19, 21,23, 25 AND 27 MAY € I =3
— 1000 . RESISTORS OR R.F CHOKES v
WHEN R F. CHOKES ARE USED , C40, 49
ARE QO3 mid - AND C47, CSI ARE NOT ! F. AMPLIFIER
INCORPORATED RS9
3600

52+

....... el cooco o ea e T O S S R e s e e W A S e | JR R i | S S
] S cooe
B SOUND STRIP
'
13
6V6/GT
4010 OUTPUT
Byt
4. €85
T o8 =
™" A
: VOLTAGE WEADINGS TAKEW WITH & 20,000-O- FER vOLT
g VOLTMETER BETWEEN POINTS SHOWN AND CAASWA

NORMAL OPERATION, MO SiSaL 1WPUT
LWeE YOLTAGE 17 ¥ A C

4 MEASURED WiTH 220K Oni RESISTOR W SEREES
wiTH METER

OTAERWISE SHOWN

SCHEMAT!C DIAGRAM NO. 4

'
'
'
3 CAPACITOR VALUES S«OWN W ‘WMFD" LTS
s
'

TO AGC AMP
AND DAMPER TUBE
FIOAMENTS

SCHEMATIC DIAGRAM
+ NOTE: R15, 17, 19, 21, 23, 25 or 27 may be either 1000 ohm Continued on

resistors or RF chokes. When RF chokes are used capa- the next page.
citors C-40 and C-49 are .005 mfd and C-47, C-51 are

not incorporated. ss
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Gamble-Skogmo, Coronado Models 15TV1-43-8957A, etc., continued.

TROUBLE-SHOOTING
Trouble Probable Location Trouble Probable Location
No Raster 1. Phono TV switch defective or in No Horiz. Sync 1. Defective tubes 15, 16.
No Sound "DOWN" position. Picture otherwise| 2. Defective resistors R-82-83-84-85.86-87,
L els 2. Defective 5U4 tube (20). normal and capacitors C-98-99-100-101-102-
3. Defective power transformer (T-7). 105-125-139.
4. Defective filter choke (L-25or L-28). 3. Defective Horizontal transformer T-6.
5. Defective filter condenser [C-61 or C-94).
6. Defective fuse. No Vertical 1. Defective tube 14.
sweep 2. Defective transformers T-9, T-4, T-5A.
3. Defecti it C-92, 95,
No Raster 1. High voltage lead disconnected. re,:i:{;: ;y’;c;g‘rs 5 116 and
Sound Normal 2. lon trap magne"r incorrectly positioned.

3. Yoke plug not in place or loose.

4. Insufficient or no high voltage. . 1. Defective ion trap magnet.
Picture cannot 2. Defective focus magnet.

5. Defective resistors R-46-47-48-100 be Centered 3. Defective picture tube.

or capacitor C-67. 4 F
! N b ocus magnet not centered on

6. Defective picture tube. picture tube neck.

No Pict 1. Defective antenna or lead-in. Picture cannot 1. Focus magnet not properly located or
o Ficture 2. Defective tuner tubes {lor 2}. be F d centered on the picture tube neck.
No Sound 3. Defective tuner. O LU HG 2. lon trap magnet not properly adjusted
Raster Normal 4. Defective tubes 3 to 7. or de-fecﬁv.e.

5. Improper voltages or resistances at 3. Defective picture tube.
sockets of tubes 3 thru 7. 4. Improper high voltage.
6. Improper alignment.
7. Open coils L16, L19, L30 or resistor R37.
No High 1. Defective tubes 16, 17, 18, 19.
1. Defective tubes 11, 12, 13 and 21 or 2. Defective transformer T-8, yoke T-5B

No Sou ; A Voltage R .
o Sound associeted circuits. 3. Defective capacitors C-108,112, 113,
Picture Normal 2. Improper voltages or resistances at or resistors R-90 through R-98 and

sockets of tubes 11, 12, 13 and 21. R-112-118-119-120,
3. Speaker leads broken or not in place.
4. Defective speaker.
5. Defeoctive transformer T2 or T8. Bunching or 1. Impropulyrésdiusfmenf of horizontal drive
6. Improper alignment of transformer T2, control C-109.
18. folding at side 2. Defective tubes, 17, 18.
of Picture 3. Defective C-115 or H. Linearity coil.
Y s
o e Ukt Ofgresisiancesga n 1. Improper alignment and ratio of video
Raster Normal sockets of tubes 7, 8, 10. Audio in Picture carrier to sound response,
Sound Normal 3. Defective capacitors C-64 and coils
. DL'{ZO"Z.L AGC 2. Microphonic tubes 3, 4, 5 or &.
. Defective b
1. Insufficient signal input.
1. Defective tubes 8, 9, 10. DD CF [ oy UL DD .
No Sync ! . Signal 2. Defective antenna or lead-in.
2. Defective capacitors C-103, 121 and 3. Impro I t of C1 d C2
resistors R-45, 114, : [ QLI € an !
3. Defective AGC. 4. DLafecﬁve capacitors C59, C62 or coil
21.

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

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

normal

A.G.C.

A defective AGC system may not affect the sound
but over-load the video amplifier circuit and the result
will be a loss of both horizontal and vertical sync and
very weak video. This condition can easily be noticed
and checked by measuring the AGC voltage and the
voltage at pin 7 of tube 8. Under normal operating
conditions these two voltages will be approximately the

60

same. A defective AGC system will cause a large in-

should be obtained.

crease in voltage at pin 7 of tube 8 and a decrease in
AGC voltage.

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

——
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MODELS 17T1, 1772, 1773, 17C103, 17C104,
17C105, 17C107, 17C108, 17C109

Models 16T5, 16Cll7 are similar.

GENERAL @D ELECTRIC

The chassis in models 17T4, 17T5, 17T6, 17C112 and 17C114
are very similar to the chassis used in models 17T1, 17T2, 17T3,
17C103, 17T104, 17T105, 17T108, and 17T109.

VIDEO )-F ALIGNMENT

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

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

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

4. Set the Channel switch to Channel #12 or #13. Check for
oscillator influence by turning the tuning control. If the shape
of the response curve changes, switch to another channel where
oscillator influence is not noted.

5. In most cases it is only necessary to perform an over-all
alignment of the video i-f, a8 in Step 7 of the Video Alignment
Chart, to obtain i-f response curve of Figure 21-E.

When aligning the i-f coils, L251 will adjust the audio or law
frequency side of the i-f response curve, while L252 will gdjust the
video or high frequency side of the i-f response curve. L226 and
L254 should be adjusted simultaneously to reduce the saddleback
at the peak of the curve and to give maximum gain and retain
45.75 mc and 42.50 mc markers at the 509, mark.

6. It is necessary to detune the i-f coils by shorting as noted
in the alignment chart to prevent the coil preceding the signal
input point from influencing the response curve.

7. The 45.75 mc marker should fall at the 509, point td give
proper sideband response. See Fig. 21-E.

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

VIDEO I-F ALUIGNMENT CHART

Marker Sweep Signal Input Connect See
Step | Generator Generator Points Oscilloscope Adjust Note
Frequency | Frequency Between Between No.
1 Detune L227 and L253 by turning
cores out of coil. 3
2 44.50 MC Point B (Fig. 29) Core of L254 for curve of Fig. 21-1A.
V6 grid (pin 1) thru .01 mf. cap.
and B— on head-end shield.
Short L252.
Point A
3 45.75 MC 40 to Point C (Fig. 29) (Fig. 30) Core of L252 for curve of Fig. 21-B.
50 MC Vs grid (pin 1) thru .01 mf. cap. Junction
and B— on head-end shield. | L256, R265, 1, 2, 4,
Short L251. Remove short on C268 and 6
L252. R266 thru
10K ohms
4 42.50 MC, Point D (Fig. 29) and B— on Core of L251 for curve of Fig. 21-C.
45.75 MC V4 grid (pin 1) thru .01 mf. cap. V7 socket.
and B— on head.end shield.
Short L226. Remove short on
L251.
S 44.2 MC Core of L226 for curve of Fig. 21-D.
6 47.25 MC Point D (Fig. 29) Cores of L.227 and L253 for min. out- | 1, 2, 3,
Junction L215 and L216 on sec- put at 47.25 MC (Fig. 21-E). 4,7
ond r-f switch wafer thru .01 mf.
7 41.25 MC, cap. and B — on head-end shield. Cores of L251, L252, L254 and L226 | 1, 2, 4,
42,50 MC, Remove short on L226. for curve of Fig. 21-E. 57,8
45.00 MC, .
45.75 MC, = T 2 i
47.25 MC A Hh < ==
Models 17C113, 17C115, : \ , paam \
r 1
17€120 are similer in PERTH | 5 3 Service matepial
circuilt to these models, A0 3 0 X ti
immaans 2 TN continued on the
but their tuner 1is like S EHLNE P l g next fi
£ " T = : aax ! xt five pages.
the "head end unit" of HHHr- F e
Model 200150 of the mexb\ %1 ¥/  “ghulnis
section. al m;l\“{t{“ T 11T "ﬂ: ASCRET]3nT = .
. a e ] RN T ; =
T, © A
a : F A f i AT A 27251
X 1 BRY SN B0 & T IBaign 13125 y ' *3ds
t o B . w: = 1 - £ = St 457
% T T 3 | AT v RN
- M T H1% ] J' lwa i ! 5t
jma R \d MEAE T \va 45007
111 1 | M T L i L | | N W
AN a2 a4 46 / a2 a4 a6 a2 a4 46
ANESE AR T L1 T3 ANASARANOUNNEEE RN
N FERE RNy H 1T INEENPd AN RS RRBE >
Fig. 21. Video I-F Curves SN H= ~eg 15 \“\LH i Hj‘}y s‘
© ® ®
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General Electric Models 17T1, 17T2, 17T3,

170103, 17104, etc., continued.

AUDIO |-F ALIGNMENT

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

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

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

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

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

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

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

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

(a) Tune the receiver for optimum detail.

(b) Keep the input below limiting level by reducing the con-
trast by the Picture control or by using a resistor pad in
the antenna circuit.

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

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

: _————
1
I|
| vi4
N3 17 aupio It
1 e, I F TRANS 25806
SECONDARY
ToP L
| ~{RATI0 OE
PRIMARY
aorm—lf @ L260
| T402
|
| ()
i Sreec
| Yi
l L254
|
| \
| @ SHIELD
| cHannEL"n TRaR
' tor 9
oP
€206 L2533
| (80T TOM )
@
| ke
iczor ®=—L 251 (TOP)
|
|
c220
| @=L 226 (TOP)
[
1 @ L227
i (BOTTOM)
f

Tube and Trimmer Location

Fig. 22.

AUDIO I-F ALUGNMENT CHART

Marker Sweep Signal Input Connect See
Step | Generator Generator Points Oscilloscope Adjust Note
Frequency Frequency Between Between No.
8 Point F (Fig. 29) Point G Primary and secondary of T401. | 1, 3,4
Pin 1 of V17 through | Junction of R404 and | See Figure 23-A.
.01 mfd. cap. and B—. | C404 & sec. of T401
4.5 MC. through 10K and B —.
+500 KC = —
9 keep signal Secondary of T402. See Figure 23-B. | 1, 3, 5
4.5 MC | below limiting
level of Point I (Fig. 29)
receiver. Point H Junction of R408, C411 |—— — S— —
10 Pin 1 of V18 through | and R411 through 10K Primary of T402. See Figure 23-B. 1,3,6
.01 mfd. cap. and B—. | and B—.
11 Secondary of T402. See Figure 23-B. | 1, 3,5
12 Recheck alignment of step 11 on operating station as in note 2.

| $—— 4.5 MC MARKER

Fig. 23.

Audio I-F Curve
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General Electric Models 17T1, 1772, 1773, 170103, 17C104, etc., contlinued.

R-F ALIGNMENT

R-F Alignment Notes

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

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

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

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

3. Shunt L226 with a 680 ohm, )4 watt resistor during r-f
alignment to prevent the oscillator from influencing the response
curve. In order to reduce the effect of hum on the response curve,
connect a 100-ohm resistor in series with the head-end B+ and
connect an electrolytic capacitor of approximately 400 mf, 350
volt from head-end B+ to head-end B—.

4. On all channels the picture carrier marker should not be
less than 759, of the peak of the r-f response curve. The sound
carrier marker should not be less than 509, of the peak of the
response curve. However, the two minimum values should not
occur simultaneously. On the high channels the picture carrier
marker should ride up nearer to the top of the curve provided
the sound carrier marker does not go below 509,. On the low
channels the picture carrier marker should ride as high up on the
cux('}/e as possible and still keep the sound carrier marker above
509.

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

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

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

8. The trimmers C207 and,C220 may be used to compensate
for differences in tube capacities which affect tracking when it is
necessary to change the tubes V1 or V2. The variations in tube
capacities normally have little effect on the over-all performance
of the head-end.

R-F ALIGNMENT CHART

Marker Sweep Signal
Step Generator Generator Input Connect Channel Adjust See
No. | Frequency | Frequency Point _Oscilloscope Switch Note
13 211.25 MC, No. 13 with No. 13 Screw of L2190, screw of L217, for | 1, 2,3, 4
21575 MC'__| 15 MC sweep Fig. 24-A.
14 175.25 MC, No. 7 with No. 7 Trimmer C207 and C220 for re- 1,2,3,4
) 172751\{[(3 15 MC sweep sponse curve, Fig. 24-A. 8
15 211.25 MC, No. 13 with No. 13 Readjust screw of L210 and screw
o 215.75 MC 15 MC sweep of L217 for curve, Fig. 24-A. 1,2,3,4
16 205.25 MC, No. 12 with No. 12
20975 MC | 15 MC sweep .
17 { 199.25 MC, No. 11 with No. 11
N 393.7§ MC 15 MC sweep
18 193.25 MC, No. 10 with , No. 10
197.7SMC___ | 15 MC sweep. e No adjustment 5
19 | 187.25 MC, No. 9 with Antenna 18- No. 9 2 :
| 19175 MC’ [ 15MCsweep | APeOOR | Junction of
20 181.25 MC, No. 8 with at head-end d R218 thr No. 8
185.75 MC 15 MC sweep Note 1) |1 ey
_C R (Bt ohadli (see Note 1. 10K -resistor
21 | 175.25 MC, No. 7 with and B - at No. 7
| 17975 MC"__ | 15 MC sweep head-end
22 83.25 MC, No. 6 with chassis. No. 6 Screw of L208 to place 83.25 MC 1,2,3,4
87.75 MC 15 MC sweep marker and screw of L215 to place
87.75 -MC marker as shown in
I Fig. 24-B.
23 77.25 MC, No. 5 with No. 5
81.75 MC 15 MC sweep
. No adjustments. 6
24 67.25 MC, No. 4 with No. 4
71.75 MC 15 MC sweep
25 | 61.25 MC, “No. 3 with No. 3 Screw of L205 to place 61.25 MC | 1, 2,3, 4
65.75 MC 15 MC sweep marker and screw of L212 to place
65.75 MC marker, as shown in
Fig. 24-B.
26 | 55.25 MC, No. 2 with No. 2 No adjustment. 7
59.75 MG 15 MC sweep

RF CURVES CHANNELS 7-13

T
\ {

1

RF CURVES CHANNELS 2-6

P

I 1
/ T 1

LOWER LINIT FOR
PICTURE CARRIER

" .

LOWER LusiTs FOR

m&luo SOUND

Fig. 24. R-F Alignment Curves
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The encircled numbers

indicate the number of the step of the

The num-

to the component to be adjusted. The
ber inside the symbol refers to the step

alignment chart and the arrow points
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Models 20C150 and 20C1S81,

TUBE

YOKE, 4601

GENERAL @D ELECTRIC

CAUTION -- Remove the two 5U4G rectifier tubes be-
fore removing the chassis from the cabinet. These
tubes will not clear the wing bolt of the picture
tube mounting board.

The chassis has been Jjigged in place in factory
installation for proper control shaft alignment
and control knob clearance through the knob escut-
cheon mark its position wupon the mounting board
before removing the board for chassls servicing so
the chassis may be readily relocated upon rein-
stallation.

1106, I-F CHANNEL TRAP -- This trap reduces
or eliminates F-M or A-M interfering signals at
1-f frequencies (41-47 mec) that are picked up by
the antenna system. This type of interference may
cause moving ripples or diagonal streaks in the
picture. Interferences eliminated by this trap
are not affected by the receiver tuning,

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

continued

AUTOMATIC GAIN CONTROL ADJUSTMENT The
Automatic Gain Control (AGC) 1is the screwdriver
adjustment of potentiometer RH425 which 1s located
on the rear apron of receiver chassis, The chosen
position for setting of this control will depend
upon receiving conditlons at the location of the
receiver installation relative to the strength of
the signal recelved. The normal use of the AGC
control will be in some range toward or at its
maximum clockwise setting.

In fringe areas and areas
strength the control should be set to maximum
clockwise position. This setting will provide
best nolse rejection, an advantage in reception of
the weaker stations. However, reception from a
station of the strongest signal should also be
checked to determine picture quality with the
Picture control advanced fully clockwise., Loss of_
sync may occur in some recelvers as evidenced by
an irregular displacement of elements of the pic-
ture (plcture distorts) at this setting of the
Picture control. This condition 1ndicates re-
celver circult overload and the AGC control should
then be back-off progressively from 1ts maximum
clockwlse position until the picture returns to
normal,
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o
the hallicratters co.
MODELS 17804C, 17812, 17813, 17815-H, 17819, 17824, 17825,
17838, 17848, 17849 & 17850 CHASSIS — L800D

RUNS 1 thru 3

Models 14808, 14808A, 20823, 20823B, are similar to the sets described
on the next four pages, but use other size plcture tubes.

Models 17811-H, 17816, 17817, 17860-H, 17861-H, are combinations which
use a very sSimilar television circult with a switching srrangement for
the AM tuner and changer.

I-F AMPLIFIER ALIGNMENT FOR CHASSIS USING 1D1055 TUNERS

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

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

3. Set the CHANNEL SELECTOR to any vacant channel.
4. Set the signal generator output (unmodulated) for a two volt-dc reading on the VTVM and adjust the three i-f
transformers, L-113, and L-9, according to the I-F AMPLIFIER ALIGNMENT CHART shown below. Readjust the

signal generator output as required to maintain the two volt potential at the VTVM.

I-F AMPLIFIER ALIGNMENT CHART

Signal Generator
Frequency VTVM

(No Modulation) Adjustment Location Indication
25.6 mc T-102 (top) Fig. 22 Maximum
23.1 mc T-103 (top) Fig. 22 Maximum
24.5 mc T-104 (top) Fig. 22 Maximum
21.75 mc T-103 (bottom) Fig. 25 Minimum
24.5 mc *L-113 Fig. 22 Maximum
24.5 mc **1,-9 Fig. 22 Maximum

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

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

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

6. Tune the signal generator from 21lmec through 26.25 mc and observe the change in indication on the VTVM. If the
generator output is set to the level where a 1.5 volt meter reading is obtained at the peak i-f amplifier response,
the reading should not drop below one volt between the two peaks normally obtained with this i-f amplifier. If the
band-pass response s unsatisfactory, repeat the procedure or try slight modifications of the recommended
settings to obtain the desired results. Avoid resonating the coils with the iron core at the bottom end of the coil
form (adjustment screw near limit of its travel)., Final adjustments can be made much more easily if a sweep type
signal generator and oscilloscope are used.

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

To determine the i-f amplifier sensitivity, connect a signal generator to the OSC./MIXER tube as directed in step 2 of

the I-F AMPLIFIER ALIGNMENT procedure. Set the generator frequency to either i-f peak. If a generator output of

800 to 1500 microvolts produces a one volt dc readfng on a VTVM connected between terminal @ and ground,

the i-f amplifier sensitivity is normal. 69
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MODELS 17804C, 17812, 17813, 17815-H, 17819, 17824, 17825,
17838, 17848, 17849 & 17850

CHASSIS — L800D
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The Hallicrafters Co. Models 17804C, 17812, 17813, 17815-H, etc. continued.
PRODUCTION CHANGES

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

L1 High voltage adjusted by screwdriver-set potentiometer. Horizontal linearity and width coils have screwdriver
adjustment. Color adapter socket mounted but not wired.

L1X High voltage adjusted by switch on rear apron of chassis. Horizontal linearity and width coils are adjusted by
means of a separate sliding rod attached to each powdered iron core.

L2 Sameas L1 except that R-191 replaces R-139. Also, C-166 has been added, and C-140 has been deleted. (Refer
to Fig. 27, Schematic Diagram.)

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

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

HORIZONTAL OSCILLATOR ADJUSTMENT

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

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

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

L]

3. Repeat step 1.

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

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

MODEL 17905 TELEVISION RECEIVER

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

HORIZONTAL OSCILLATOR ALIGNMENT

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

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

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

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

4. Repeat steps 1 and 2 if necessary.

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

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

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

This adjustment is very important for correct operation of the circuit. If the broad peak of the wave
on the oscilloscope is lower than the sharp peak, the noise immunity becomes poorer, the stabilizing
effect of the tuned circuit is reduced and drift of the oscillator becomes more serious.

On the other hand, if the broad peak is higher than the sharp peak, the oscillator is overstabilized,
the pull-in range becomes inadequate and the broad peak can cause double triggering of the oscillator,
when the HORIZONTAL HOLD control approaches the extreme clockwise position.

7. Remove the oscilloscope and repeat step 5.

8. Repeat steps 1, 2, and 3 if necessary to provide positive synchronization on all active channels.
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The Hallicrafters Co.
Model 17905
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ufunnv ATTACHMENT RANGE DRIVE  WiDTH LINEARITY OTHERWISE SPECIFIED.
SOCKEY 4 ALL VOLTAGES ARE MEASURED BETWEEN TUBE SOCKET TERMINAL AND
CHASSIS WITH ZERO SIGNALINPUT AND ANTENNA TERMINALS SHORTED,
FiG. t. REAR VIEW SERVICE ADJUSTMENTS 5 LINE VOLTAGE-IITV.AG.
6. ALLVOLTAGE READINGS SHOWN ARE D.C.AND POSITIVE UNLESS OTHER-
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the hallicratters co.

B MODEL 17905
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Ty 3
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"1 wro
e —————
|
4R38  ZRoz Rz "
330,000 315,000 ¥ MEG s
i 02MFQ Vios
s _L q Riaa SO0V ¥ 12BHT (I2SN7-GT)
171 137 TRz " i VEAT 0SC
s 00 T 33, Jsz00 22uEG I ] i3 M| B OUTPUT, sy
VERTICAL  CRLio) “Cize [ c, 47000) 3
vios e INTEGRATING 1000 T T bosmer i FoaMED
6CB6 NETWORK S00V. 600V SO0V
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Vogs Loos Loosl | ooe |23V "2 E2 Y
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1 e h N 152
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Riee " Jlasy 2w L 5
g 129 3 340,000 3 Tos
® [
@ 22000 cos ! fuad ’ilfl" 200 VERTIGAL
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CONTRAST MEIGHT J Cina 4N
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R R
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1 | soov I 12000 . of DAMPER
1000 —asy 4 = bov MFD | 2w = WHEN A 12SNT-GT TUBE
) Mss$ = HORIZ. l = = 18 USED FOR Wos
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9. Vitq 2ND ANODE VOLTAGE MEASURED WITH PlLio4 CONNECTED.

10. VOLTAGES MEASURED WITH REAR CONTROLS SET FOR NORMAL PICTURE Mo DEI_ ]790 5

AND FRONT CONTROLS 1N EXTREME COUNTERCLOCKWISE POSITION. 7 s
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TURREY SWITCH SETTMG SELECTS

COLS FOR CHANNEL DESIRED

Hallicrafters Model 17905
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MOST-OFTEN-NEEDED 1952 TELEVISION SERVICING INFORMATION

CHASSIS 183 — MODELS: 636, 637, 880, 881, 882, 883,
884, 885, 886, 887,

a n CHASSIS 184 — MODELS 953, 954, 955.

SERVICE DATA CHASSIS 185 — MODELS 893, 894, 895, 896, 897.

CHASSIS 186 — MODELS 963, 964, 965.

The material presented applies to chassis listed above. The
circuit diagram is exact for Chassis 183 and 185, Chassis 184
and 186 incorporate a 3-tube AM-FM radio tuner integrally mounted
at the left front portion of the chassis. A switch network per-
mits selection of TV, AM, FM, or phono operation. In Chassis
186, a separate audio power amplifier sub-chassis 1s used.

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

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

Composite Bottom View Tube Layout

v202 v203 V204

VOLTAGE AT PIN S WHEN OPERATING
vy 5 uru POSITION.
ve
s VOLTAGE AT PIN 5 WHEN OPERATING
IN AM POSITION.
OTHER ¢ [390]
TUBES VOLTAGE AT PIN 8 WHEN DPERATING

IN TV POSITION.

A = MEASURED RELATIVE TO OTHER HEATER PIN
B - PINUSED AS A TIE POINT ONLY.
¥V = MEASURED WITH A VACUUM TUBE VOLTMETER.

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

Signal .005 mi

Generator } I To Grid

jHo o

Figure 7. 8ignal Generator Isolation

Voltmeter 10K
oH———" AN\ — To Output

» To Ground

Figure 8. Voltmeter Isolation

AM Modulated
Signal

- -
Frequency

Figure 9. Ratio Detector 3" Curve with
AM Modulated Marker

PICTURE LF. ALIGNMENT

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

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

7 a @ Stretch as shown to approxi-

mate total length required. ing top.

7Y
10% Limit
on Tilt

~N\E

Dip

6 db Down 23]0 25'|0

I 10% Limit on
H H ~1_ on Rounded
20.1 21.6 Frequency, mc 27.6 Corners at fre-
— quencies indicated

Figure 10. Picture L.F. Response Curve

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

1000 mmf{ IN34
To
Junction
of L302 10K 100 VM
& L303

1

Figure 11. Detector Network

WARNING

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

) A

/ / _ Immediately hook one end of T JC—Tr——y
* the strap to chassis and re-
stretch to required length.

Maintain tension on the strap,
bring it over the tube, and
hook the free end while hold-
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HOFFMAN TV ALIGNMENT PROCEDURE (Continued)
Signal
Step | Generator Connect
No. | Frequency Signal Qutput Special Connections
MC To Indicator Adjust Instructions and Settings
SOUND I.F. AND RATIO DETECTOR
1 21.6 Pin 1 Meter across T101 Tune for max. |Load secondary of T101 with 10K
CwW of pin 7 of V103 Pri.,Sec. reading on resistor. Signal level should be
V101 and ground T102 meter. low enough to obtain approximately
Pri. 6.5 to 7 volts on meter. Use iso-
lation networks shown in figures 7
and 8 throughout steps 1 through 14,
2 21.6 " Meter across T102 Tune for zero |Repeat tuning of T102 primary and
CwW junction of R108 Sec. meter reading; |secondary until adjustments do not
and R109 and use same signal | change. Remove 10K load after com-
switch side of R106 levelas in step 1| pleting step 2.
PICTURE L.F, AND SOUND TRAPS
3 21.6 ScrewofC10 Voltmeter to L1204 Tune for min.- |Apply -3V bias to AGC bus.Remove
CwW on Tuner pin 1 of V301 reading on horizontal oscillator tube V702,
meter.
4 21.6 " " L207 " Detune L.204 with fingers while
Cw tuning L.207.
5 20.1 v " L.209 "
Cw
6 27.6 " " L.203 "
CwW
ki 23.0 " " L.208 Tune for max. | Set contrast control for maximum
Ccw reading on contrast. Adjust signal level through-
meter. out I.F. alignment so that a 1 volt dc
output is maintained at the video
detector.
8 25.0 " " L.206 "
CwW
9 22.25 " " L205 " Adjust signal level throughout LF.
CW alignment so that the video detect-
or is maintained at 1 volt.
10 25.8 " " L.202 "
cw
11 22.6 " " L201 " Detune converter plate coil.
Ccw
12 24.25 " " Con- " Converter plate coil located on
Cw verter tuner.
plate
coil
13 Repeat steps 3 through 12 until adjustments do not change.
14 | Approx.25| Converter High gain Converter | Set 26.1 mc Use markers to determine bandpass
with 10 mc | Tube Grid scope to plate coil | mark at 50% |at50% points. Bandpass should be
Sweep. (See text pin 1 of and L201 point with con- | between 4.1 mc and 3.9 mc. Adjust
Marker | for correc~ V301 Iirst: Other | verter plate other I F, coils to obtain proper curve
required. | tion.) coils if coil, Eliminate | only when absolutely necessary.
necessary | tiltwith L201,
15 4.5 Pin 1 Meter L301 Tune for min- |Detector and isolating networks
CW of connected imum reading |shown in figures 7 and 11,
V301 through on meter.
detector
network
to junction
of 1.302
and L303
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Viok V02 vio3 v 104
6AU6 6AU6 6ALS 65Q76T
Ist SOUND L.F, 2nd SOUND LF. RATIO DETECTOR AUDIO AMPLIFIER
RI06 st RII2
BK v PHONO | ,75?
C e
| - AT MMF
- 1
[cuz Tecus T cna
005 5 .0047
R no1§
220K cus
pou
4 )
cul SO0 K ¢
T (Hg
z 200
HOFFMAN
TUNER
VIDEO  AGC ]
FIL. L i SRR 7 5570
Y203, M.204;
P77 i L8y
1 Ist PICTURE [F 2nd. PICTURE 1.F i 3cd PCTURE 1 F 4 PICTURE LF.
czon AN o
005 $4( R 201 e
1K b
R208 R 208 ) FR
| 1K ! 0 1K
I
v gh 250 MC
e
226 hEL 200 1K e 206
MC ! m
!
"
R 401 R 202 i
X 43K 85 !
I
e
LT
c202
T 005
3o o2 R404 paog = G402 R 406
%IOOK % 330 g K 33k 208 100 K
vaol TsGwe  vsol V-"OZT
5046 6AU6 $6SN7
LV.RECTIFIER ist SYNC SEPARATOR 200 STNC 9S§EPARAT0R
Wy 4+ K0
60 R 502
12 K
INTERLOCK R
3%
\ 801
PHONO
AC
R
£ 801 sla.zow 8%
BLK
v 702
vror! 6SN7GT
I SN7GT HORIZONTAL OSCILL ATOR
oDk — HORIZJOSC CoNTROL
C(g‘o' c&"? V70DV 202) Jo> v 108 crs oe
foan : b & 48 9
LA}
NOTES R 7C R703
F280 | % THESE NUMBERS REFER TO THE IX2 PIN NUMBERING 53% ot
1 SI0l AND S301 ARE GANGED
T V502 AND V70I OCCUPY SAME ENVELOPE
JBOI ——-——- ASSEMBLY B RT706 R707
<77 7= SMIELD (DASHED LINE AROUND V-NUMBER INDICATES cror| 2 NS 70K
EXTERNAL TUBE SHIEL )
r BUS VOLTAGES ARE FOR ISV LINE AVERAGE SIGNAL{3V. AGC) AND
o NORMAL CONTROL SETTIN |
CONVERTER|  WWCHASSIS 185 ONLY, OIRECT counscnons USED IN CHASSIS 183 Py g;‘
(REAR). @ DENOTES PLASTIC AS DISTINGUISHED FROM SAME COLOR IN COTTON s

I~C 704
005

Schematic Diagram For Chassis 183 and 185
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vI05
6K6GT
AUDIO OUTPUT
F N +280

R 1 a n

SERVICE DATA

L TELEVISION CHASSIS
e Tse |9 183,184, 185, 186
ke R I

l_ A Céczgjs'ewtsn J,fizzl_l
[\ii'ds’ "y
g Ly

L
VIDEO DECTECTOR

6086 _
VIDEO AMPLIFIER [ — ‘] +198

R 306
12K

7]
Rz
L M=t Te 302
4
- =
c224 RQ;OKS
MR CONTRAST
I~C223
33 MMF
== C403 véeo1 8
~0005 +6BL7GT
VE0I A VERTICAL OUTPUT
$6BL7GT
VERTICA ILLATOR
ERTICAL OSCILLATO S g3
SIZE
§ ks
L ==C1304 TO B4+ CIRCUIT
c305 | -
0047
Tec 802
¢
£0%
( ? 0
s
RE05
IMEG e
a
v 703 V704 V705 %
6BG6G IX2A 6WaGT
HORIZONTAL OUTPUT HV RECTIFIER DAMPER
+35%0
i ==
amp gF701 Be
R 7. i
82k
N i78P4
i on |1apu} FOR MODEL 183
Cap ‘n
20CP4
| or50DPs } FOR MODEL 185
Cuil
dem + 8 Q PICTURE TUBE
T~ 250 MMF I R78 4. 2701
AT ¢L]
R7 Cnz tLens
8.2K 220 R714 R7IES -~ 5
K =CnT
= are 120 é 500 MMF
OTH 1

L

For chassis parts layout and alignment points see next page. B'
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Hoffman Chassis 183, 184, 185, and 186, continued.

SIOI S 30l
UHF PHONO R 608 R 308
ADAPTER PLUG SWITCH VERT. LIN. BRIGHTNESS HORIZ DRIVE FOCUS AGC PLUG
PHONO \ R 603 R602 L70l L 702
INPUT VERT SIZE VERT. HOLD HORIZ HOL FUSE WIDTH (UNDE!
\ Jil ré‘;‘ g ! } CHASSIS)
AUDIO SYNC.AMP : HORIZ F 7o|
RATJ(I)OgET. OouTPUT HORIZ. 0SC. CONT osc. HV. RECT 144 AMP.
T 701
6AL5 6K6GT
e Owos O F—O HV. TRANS
IX2 DAMPER
V502w To1 805 Y704
V104 E
TI102 il B 66
@ |
21.6 MC L8O V7°3 HORIZ. 6w4GT
2ND SOUND FOCUS COIL OUTPUT V705
GAUG O Y T