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Supreme Publications

RADIO DIAGRAM MANUALS
[] New 1957 YOLUME LY

Price $2.50

Repair quickly all new 1957 sets as
well as older radios. This big volume
contains clearly printed, large sche-
matics, needed alignment data, re-
placement parts lists, voltage values,
and information on stage gain, loca-
tion of trimmers, and dial stringing,
for all important new 1957 sets. In-
cludes material on portables, clock
radios, record changers, FM, and
auto sets. A worthy companion to
sixteen previous volumes used by
= over 143,000 shrewd radio service-
men. Large size: 31& x 11 inches.
Manua! style binding.

Postpaid. only $25_°_

st Ofcn - Nowded
1957
RADIO
DIAGRAMS

s acd Sepocrmg 111

RADIO DIAGRAMS FOR PREVIOUS YEARS

Speed up and simplify all radio repairs. Service radios faster, better,
easier, save money and time, use these SUPREME Most-Often-Needed
diagram manuals to get ahead. At the low cost (only $2 for most vol-
umes) you are assured of having for every job needed diagrams and
other essential repair data on 4 out of 5 sets you will ever service.
Clearly printed circuits, pares lists. alignment data, and helpful service
hints are the facts you need. Average volume has 192 pages, large
size 8% x 11 inches. Manual style binding.

[ 1956 [J 1955 [] 1954 [] 1953
Volume |6 Volume 15 VYolume [4 Volume I3

[] 1952 [J 1951

Volume 12 Volume 11

$2.50 $2.00 $2.50 $2.50 $2.50 $2.50
1950 [ 1949 [] 1948 0O 1947 O 1946
Volume 10 Volume 9 Volume 8 Volume 7 Volume 6

$2.50 $2.50 $2.00 $2.00 $2.00
01942 [ 1941 []1940  [J 1939 [] 19261938
Volume 5 Volume 4 Volume 3 Volume 2 Volume 1

$2.00 $2.00 $2.00 $2.00 $2.50
[] INDEX for all Radio and TV Manuals . .. .... 25¢

[ ] RADIO MATHEMATICS

Explains arithmetic and simple algebra in connection with
units, color code, meter scales, Ohm’s law, alternating cur-
. il rents. ohmmeter testing, wattage rating. series and parallel
connections, capacity, inductance, mixed circuits, vacuum
tubes, curves, the decibel, etc., and has numerous

=== J examples. Only 25¢

[] How to Modernize Radios

Cash in by improving and modernizing all out of date
radio sets and cabinets. Practical job-sheets with sche-
matics and photographs make this work easy.

Size 8% x 11 inches. Your priceonly........... $|

Radlos
v for vawnt
| exUmmccES

o st

Assn g aims

[] ARVIN DIAGRAM Manual (Pre-War Radios) 50c

[] RADIO SERVICING COURSE

Here is your practical radio course of 22 easy-to-follow
lessons. Review fundamentals, learn new setvicing tricks.
Just like a $200.00 correspondence course. Everything in
radio servicing. With self-testing questions.

New edition. Price only $2§_°_

1760 Balsam Road, Highland Park, lllinois
( Warehouse and Bfanch Office in Chicago, 1llinois)

SUPREME TELEVISION MANUALS
D 1957 TV Manual, TV-12

This new giant volume of 1957
television factory data will give
you everything you need to repair
and adjust all present-day TV sets.
The television series manuals are
amazing bargains and defy compe-
tition. The 1957 volume contains
circuit explanations, 192 pages of
alignment facts, test patterns, re-
sponse curves, waveforms, voltage
charts, hints, and dozens of mam-
moth double-page work-bench di-
agrams. Large size 8%2x11 inches.
Sturdy covers. Book binding opens
flat. Amazing value. $3

- Price postpaid, only. ...
EARLIER TV MANUALS FOR 1956 TO 1948

Supreme TV manuals cover all needed service material on every popular
TV set of every important manufacturer. Here is helpful, practical,
factory-prepared data tha: will really make TV servicing and adjustment
easy for you. Supreme giant TV manuals have complete circuits, alignment
facts, test patterns, response curves, service hints. recommended changes,
voltage charts, waveforms, and many double-page diagram blueprints.
Here is your TV service material to help vou do more expert work
quicker; and priced at only $3. The UHF Converters manual at only
$1.50 has everything you need on UHF. Radio manuals described at left.

Mot - (Ofton - Novdesd
1957 ‘
| 'I'L-l;-__\_-i_-'inn

Soreacimg Ireflarmmatiom

[]11956 TV [J 1955 TV [] 1955 TV [] 1954 TV
Volume TV-11  Additional, TV-10  Early, Vol. TV-9 Volume TV-8
$3.00 $3.00 $3.00 $3.00
| 1953 TV O 1952 TV [ 1951 v | 1950 TV
Volume TV.7 Volume TV-6 Volume TV 5 Volume TV-4
$3.00 $3.00 $3.00 $3.00
[ 1949 TV [] 1948 TV [] UHF Converters
Volume TV-3 Volume TV.2 Volume UHF-1, $1.50

$3.00 $3.00

[] TELEVISION SERVICING COURSE

Let this new course teach you TV servicing. Amazing bargain,
complete only $3, full price for all lessons. Giant in size, mammoth
in scope, topics just like a $200.00 correspondence course. 'Lessons
on picture faults, circuits, adjustments, short-cuts, UHF, .allgnment
hints, antenna problems, trouble-shooting, test equipment, picture $3
analysis. Special. only

[] Practical Radio & Electronics Course

Here is your complete home study course of 35 lessons designed to
train any beginner to be an.expert in radio and electronics. Covers every
topic of radio, electronics, with lessons on test equipment, FM, TV, radio,
etc. Giant 8% x 11 inches, 3-in-1 volume, includes all lessons, $295
instructor's notes, test questions. New edition. Only........ 3__

[] ANSWER BOOK to the above course. ... ... 25¢

Simplified Radio Servicing by S
P | Simplitied

COMPARISON Method 'I Sﬁan#:? )
Servicing
Revolutionary different COMPARISON technique per- ‘ by
mits you to do expert work on all radio sets. Most repaits | Comparison
can be made without test equipment or with only a volt- | Method

ohmmeter. Many simple, point-to-point, cross-reference,
circuit suggestions locate the faults instantly. Plan copytighted. Covers
every fadio set — new and old models. This new servicing technique
presented in handy manual form, size 8% x 11 inches, 92 pages. Over
1,000 practical service hints. 26 large, trouble-shooting blueprints. Charts

for circuit analysis. 114 tests using a Sc resistor. Developed $150
by M. N. Beitman. New edition. Price only........ 500060000 ‘__
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Muntz TV, Inc.
Models of the 724 and 727 Series (see page 135 for list) . . 135 to 138

Olympic Radio & Television, Inc.
DA, DB, DF, DAU, DBU, DFU Chassis (list of models p.139) 139-142

Philco Corp.
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FOREWORD

This new ''Additional 1957 Television Servicing Information' manual
is the thirteenth volume of the Supreme Publications TV series. As in
previous volumes, we have tried to include all essential service facts on
all present-day popular sets. Factory prepared and checked material
was used in every case where it was available. This is the service ma-
terial you need to make TV servicing more profitable work.

Our sincere thanks and appreciation is extended to all manufacturers
through whose cooperation it was possible to present technical informa-
tion on the sets of their make.

M. N. Beitman
July 1957
Highland Park, Illinois
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17C1

and 17G1

Chassgis 17AC1 and 17AG1 differ from the

above only in that

a UHF/VHF tuner is used.

Chassis 17C1, 17G1, are used in Models C21F42, C21F43, T21F32, T21F33

Chassis 17AC1, 17AG1, used in Models CA21F42, CA21F43, TA21F32, TA21F33

(Service material on pages 5 through 9)

Parts Lest

Only special parts are listed below.

COILS AND TRANSFORMERS RESISTORS
Sym. Deseription Part No. Sym. Description Part No.
L302 1st IF Grid Input Coil........... 72C 132-31 R208 1 megohm, Volume control,
L303 IF Input Trap Coil tapped (includes 8501 Push-
(41.25 MOC) e, 73B 37-1 Button Off-On Switch). 15B 38-2
L304 YVideo Detector Peaking Coil..73B 5-20 R210 2 megohms, Tome control. 75D 13-95
L305 Video Detector Coil R319A 1, 000 ohms, Contrast
(with white mark).... .73B 24-7 SAL e 75B 17-22
L306 Video Detector Choke .. 3B 311 BS19B 1020‘:,‘1‘;‘_0;"’"" Brightness (-
L307 Vid Beri Peakl )
20 oM I CE R322 4,700 ohms, % watt. Part of L307
L308 Video (Shunt) Peaking Coil R323 10,200 ohms, % watt... Part of L308
(includes R323) R324 5,600 ohms, 4 SO SIS,
1310 Heater Choke B glass type ... weeen-61B 24-443
L401 . Horizontal Lock Coll 94C 17-4 R0 00} l?h:‘o:"%;“’" Range T ST
L501 Power Supply Filter Choke......74B 18-25 R419 200,000 ohms, Vertical Hold
T101 Antenna Transformer eontrol ..o 75D 13-92
Assembly

R424 1.5 megohms, Helght control...75D- 20-105

T201 Audio Output Transformer. R426 500 ohms, Vertieal Linearity

T301 1st IF Transformer

o . €ONtrol ... 75D 20-103
02 zm;wm T”' :;Zr::: Deemcmzes R430 470 ohms, 3 watts, 10%,
ran. glass type ..o 61B 24-317
(with yellow mark)........ 72C 132-23 R432 3.8 ohms, (measured cold)
T303 3rd IF Transformer Thermistor (mounted on
(Includes CR301 and C322).72B 191-1 on T402) ............ ....61A 27
T304 Sound Take-off Transformer, R457 10,000 ohms, HORIZ ])Rlvz
4.5 MC (includes C314, control 75D 20-106
C315, C316) ....cccvecmiceee 72B 185-2 R461 10,000 ohms, 3 watts, 10%,
T401 Vertical Qutput Transformer...79B 43-14 glass type ... .. ... 61B 24-349
T402 Deflection Yoke (includes R465 1.2 ohms, % watt, 10%,
R431, R432 and R433) less {wire wound) ... ....60B 28-64

cap and centering device...... 94D 147-3
T403 Horiz. Output Transformer
T501 Power Transformer ... 80C 35-12

R502 3,000 ohms, 7 watts

-..61B 20-15

VHF ANTENNA

—— SUPER RANGE FINDER
See information under "'Check Super
Range Finder".

IF BOARD AS5775-2

PICTURE CENTERING TABS
Move tabs doser together or farther
aport fo center picture.

MAIN BOARD AS5780-2

HORIZONTAL LOCK HORIZONTAL DRIVE
See information under “Horizontal Lock

| and Herizontal Drive Adjustment” { : ‘.\

AC INTERLOC

MISCELLANEOUS CHASSIS PARTS
Sym. Description
CR301 Video Detector
CR401 Dual Selenium Diode.
M201  Speaker

4" PM, used on 17C1

chassis ... ... 78B 136-4
8" PM, used on 17G1
chassis ... 78D 135-4

M202 Speaker
6” PM, used on 17C1
chassis ... T8C 134-4
8~ PM. used on 17G1
78D 135-5

M501 Line Cord and Interlock
Socket

type N oo 84A 13-36
8501 Push Button, Off-On Switch..Part of R208
Centering Device, Picture (mounted

to deflection yoke cap)...................... 94B 148-1
Core, Powdered Iron

for L203 71D 1-49

for L302, T301, T302, T304.......... 71D 1-41

for T303 71D 1-50
8pring Clip, Cabinet Back

Retaining 18A 159

Terminal, Antenna (snap-in type)....9A 29

COILS AND TRANSFORMERS

Sym. Deseription Part No.
L201 Sound IF Coupling Coil,

(4.5 MC) .. 72B 186-1
-L203 Sound Detector (Quadrature)

Coll 72C 132-18
L301 IF Input Trap Coil

(47. MC) e 73B 37-1

i DEFLECTION YOKE
31 YOKE RETAINING SPRING
To correct picture filt, loosen screw on
yoke refoining spring. Rofote yoke
until pictore is straight. Tighten
sCrew.

VERTICAL LINEARITY —
HEIGHT
To correct improper picture height
or vertical linearity, altemately
adjust HEIGHT and VERT. LIN.

/2 AMP. TYPE ‘N’
SLOW BLOW FUSE

Rear View of Chassis Showing Adjustments.
K SOCKET
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Admiral Corporation Schematic for 17C1 and 17G1 Television Chassis Stamped Run 10

/2 6AWBA
SOUND IF AMP.
TUBE COMPLEMENT V308

VHF TUNER 94E144-15 QR 25 V101—6BC8

cou viEw V102-6CG8
um SET On cm

V201-6DT6
V202-6AQ5 L
V301-6B16 =
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V304—-6AWSBA 20
V305-—-21CEP4A W
vV401-6BUS 12501
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V403—-6DB5
V404667
V405—-6CD6GA r—=PRINTED WIRING BOARD === ==
V406—6AU4GTA
V407-1B36T
V501-5V3
CR301--1N87
CR401--93B5-4

L302"
42,0
c1t

. 3
000 M103  Msor |1 g T v
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R

it o
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i o Conditions for measuring voltages onpage 15,for onserving waveforms on page 8.
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ADMIRAL Chassis 17C1 and 17G1 Schematic Diagram (17AC1, 17AG1 use UHF tuner)

PRINTED WIRING BOARD AS5780-2 . CAUTION: AUIATS COMECT SPEARER
1 Ty i eer SETRE TURAAC VOLUKE CoNThoL
II' o SOUND QUTPUT 2ot
5 - m vao2 BLUE 1201
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0.2 3 w215 ¥
80
+150¥ 222W0 i L
[ Lo | =i
[k @alis o
= A5775-2 = ! :
R322
] '
6816 Y2 6AWBA (R ]
20 IF VIDEO WP A HEITT
@ v302 V3044 R r-—— | Va
39K ) 4
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e {1300 ' ! oFFT Vi
ZJ"C sy V3 g ro0r -
“ 1 giob 1308 g Bk V308
L-=—"14 21 314N\
o \
| :.SH | - A\ §
eso | $ 1 | || | tTTor T cRio T = N
J % R324
i ; 5%0 22‘ Jeor p
I 8020 0 . 1 sy
L ' gl | =:§55n e ———— | —  e— 4
€309 - 6.0 T
R308 e T : Ll b >3 . 2 0325
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a2k 20 e / T i MMME ~—‘-—Jum o
2309 310 = - 1000 300v
A W60, W8T OR 1K295. REPLACE S = o n
20k 208 WITH SANE PART USED. =
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100 %
- } . BRIGHTNESS
L]
7Y
e I — v VERT,
15K (409 f
Rs  Lceos e o 301 W
a0k T 126067 pavdry 6085 bt VERTICAL DEF YOKE 1
. VERT. 05 (ERE VERT OUTRUT ksl - -y
VERT. V4028 va03 cepn T4O! :
™ a0y 1
-~ 1 1
“0MF cm\1 woa i
+—4 _ m RED WHITE- BLUE :
LA Iy
1 17 cwvl e L Caneg | 258 E J
5‘1“-“ 15K S OIME ‘3005'; AL 047 NF WHITE -BLACK—» cat A
A
: Rei0 0% & YELLOW ]
38 R423 ANF a3 50 WF
470K 1C216C) 300v
RA14 30 Re30
28 =
56K e 186 X m2s 4
J i bl ]
nis L ceos ¢
4 15K L0047 HF LSNEE e il
50¥ \ \ 10w LINEARITY or
R4,
OR12. s + WV RECTIFIER
v407
[ /
1 tazs COMNECT 70 PONT
20 b T403 ® 4. 8 IR WHCHEVER
NORI /WT — 1000 g PROVIDES BEST 0415,
T HORIZ. 55 ¥ - :
9385-4 + 6067 ﬂ\j'\ Rl 600664 -
HOR!Z SYNC. DISCR. HORIZ, 0SC. -t 1ty HORIZ QUTPUT T4028
CR40 V404 WORIZ. V405 s R410 Pnfg';‘l%w
g5 o b 100K
I Bor Lo T~ . REOr =30
s X —rzr | % GID REGO ™ gy e tase 1! '
4 1 3 ‘ = 3 X432 ] .
! H 100 428 6AU4GTA 150 3= =1 v
R4St 1l } } .QO4TNF e P pro wy i 5
w0k 1 I 7 s DANPER R486 e
5% prsrt - N 1 033N vaoe - [N
20K L ¢cazs 470K 410 plue 3L ¢ Tom
BEVEL Tes q L & 1 H
Res2 A L hess L sor B0 254 180 1= ' ” '
B it 2 ) |
4108 82k AN witeveugey of
ca = R468 R462 bosoadd
] ' o : 70 16T OF
W] ooy w5t _Lcm 2k 20 #2050 c2i7 -
" 022uf 2 X 35009
HORIZ, HORIZ,
- L HORiE. ORIVE =
g
—_— Fixed resistor values shown in ohms + 10% tolerance, %2 watt; it

SCHEMATIC NOTES

Numbers and letters inside hexagons indicate alignment points.

capacitor values shown in micromicrofarads *+ 20% unless otherwise

specified.

DATH BEFORE
NEASURING

NOTE: K = x 1000, MEG == x 1,000,000, MF — microfarad.

7
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ADMIRAL Chassis 17C1, 17G1, 17AC1, 17AG1 (Continued)

ADJUST CHANNEL SLUGS Part No. 98A30-19) carefully adjust the channel slug for
IMPORTANT: Always make adjustment on lowest chan- best picture. {Note that sound is not loudest at this
nel first, then work up, in order of channel number to the point.) Repeat procedure for remaining stations, ad-
highest channel. (For example, if channels 2, 9, 7 and 5 justing them in order of their channel number (from
are received, adjust in this order: 2, 5, 7, 9.) lowest channel to highest channel).

See illustration at the right for location of channel slugs.

a. Turn the set on and allow 15 minutes to warm up. 7 =t

b. Set Channel Selector for lowest channel to be adjusted. 5 -
Set other controls for normal picture and sound. S

c. Set Fine Tuning control at center of its range by ro- — i —
tating it approximately two turns in either direction and (/ - | g — {
then one-quarter turn in the opposite direction. Y:;I%icfnADiuegursvnst;asLLEucr:qgggHvfgfantizaAOUFJUTS';MIM‘ ‘ ‘i

d. For table models, remove Channel Selector and Fine !
Tuning knobs. For console models, remove escutcheon Front View of Console Model. Escutcheon plate removed.
plate above channel knob after removing mounting screw
at center of plate. Note: Later sets may use snap-in plate CONDITIONS FOR OBSERVING WAVEFORMS

without mounting screw.
. 1.0 . B . . Warning: Pulsed high voltages are present at the caps of V405
e. Usmg a /8 blade’ ﬂex1ble, non-metallic tool (Admlral and V407, and at pin 3 of V406. Do not attempt to observe wave-
forms at these points unless suitable test equipment is used.
- e Set all controls for normal picture. Set Super Range Finder
; control fully counterclockwise. After the receiver is set for a nor-
mal picture, turn the Contrast control fully clockwise.
® Oscilloscope sweep is set at 30 cycles for vertical waveforms and
at 7,875 cycles for horizontal waveforms, to permit 2 complete
cycles to be observed.
® Peak-to-Peak voltages will vary from those shown on the schematic
depending on the input signal strength, test equipment employed
and chassis parts tolerance.
® Waveforms were taken with a comparatively strong transmitted
signal input to the television chassis.

— e S
VHF 0SC.ADJ ACCESSIBLE THROUGH EITHER OF THREE 1
HOLES N TUNER. WHEN TWO SLUGS ARE ¥ISIBLE ADJUST TOP SLUC.

Front View of Table Model. Tuning Knobs Removed.

PRINTED WIRING VIEWS e %%

8 LR | 30
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b
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 17C1, 17G1l, 17AC1, 17AG1 (Continued)

CHECK SUPER RANGE FINDER

The Super Range Finder control is used to improve TV
reception in fringe areas and in areas where there is inter-
ference. This control should be set fully counter-
clockwise (to the left), if satisfactory pictures can
be obtained by using the main operating controls.

Where the TV signal strength is weak, the picture can
often be improved by turning the Range Finder part way to
the right.

White flashes across the picture, or “snow” in the pic-
ture, can sometimes be minimized by careful adjustment of
the Range Finder. CAUTION: If the Range Finder is
turned too far to the right for a normal signal, the
picture may have excessive contrast or may disap-
pear completely.

If the signal strength changes, it may be desirable to
change the setting of the Range Finder, however, it is gen-
erally possible to set it at a compromise position which gives
reasonable reception for different signal strengths.

Important: Keep the Super Range Finder setting as far
to the left as possible consistent with satisfactory pictures.

HORIZONTAL LOCK AND DRIVE ADJUSTMENT

A receiver which requires Horizontal Lock or Horizontal -

Drive adjustment can be corrected only by following in
exact detail the procedure given here.

Note: If Horizontal Drive adjustment is not properly
made, it may be difficult to obtain sufficient picture width
and brightness. Also note that there is some interaction be-
tween these controls; Horizontal Lock adjustment having
lesser effect. Make adjustment as follows:

1. Allow receiver to warm up for a few minutes. Tune in
a station, set the Brightness and Contrast controls for
normal picture. Important: Before proceeding, be sure
that the Super Range Finder control (AGC) is ad-
justed according to instructions given in this manual.

2. Turn Horizontal Drive control fully clockwise. At this
point, picture compression and/or foldover will appear
near the center of the picture.

3. Very slowly turn the Horizontal Drive adjustment coun-
terclockwise, just to the point at which picture foldover
and/or compression disappears. Note that maximum
width and brightness is also produced at this setting.
Caution: Turning the Horizontal Drive control too far
counterclockwise will shorten life of the horizontal out-
put tube.

4. Reduce Contrast to minimum. If picture bends or loses
horizontal sync, adjust the Horizontal Lock so that pic-
ture remains in sync and bending of vertical lines does
not appear at top of picture. If Horizontal Lock adjust-
ment was required, repeat steps 2 through 4.

CHASSIS REMOVAL
The chassis, picture tube and front escutcheon are remov-
able as a unit. Remove chassis as follows:
1. Remove cabinet back. Disconnect antenna leads and
speaker.
2. At the rear of the cabinet, remove the screws which
mount rear of chassis support channels to sides and
bottom of cabinet.

3. Remove chassis, picture tube and front escutcheon as a
unit through the front of the cabinet. For removing the
chassis from front escutcheon, see procedure on Picture
Tube Replacement.

4. To reinstall chassis, insert chassis through front of cabi-
net. Use extreme care to see that metal locating pins (at
rear of escutcheon) fit into holes in cabinet.

PICTURE TUBE HANDLING PRECAUTION
WARNING: Never handle picture tube by its neck

or exert pressure on neck or base.

Due to the high vacuum and large surface area of picture
tubes, extreme care must be exercised when handling these
tubes. Shatterproof goggles, heavy gloves and a protective
apron should be worn while handling or installing a picture
tube. The picture tube must not be scratched, bumped or
subjected to excessive pressure, as fracture of the glass may
result in an explosion of considerable violence, which may
cause injury or property damage.

PICTURE TUBE REPLACEMENT
The picture tube of this receiver is mounted directly to
the front escutcheon of the receiver as shown in the figure
below. To replace picture tube, proceed as follows:

1. Remove chassis, picture tube and front escutcheon as a
unit as instructed under Chassis Removal.

2. Remove knobs from front of set.

3. Place chassis on table with front escutcheon down.

4. Remove picture tube socket and deflection yoke from
picture tube. Disconnect pilot light bracket and 2nd
anode connector.

5. Disconnect bracket supporting front panel controls by
removing bracket mounting screws.

6. Remove screws which mount front of chassis support
channels to bosses at sides and bottom of escutcheon.

7. Carefully lift chassis up and away from picture tube.

8. To remove picture tube from escutcheon, loosen retain-
ing screw on tube support wire. Remove screws mount-
ing tube support straps.

9. Replace tube and reassemble chassis to escutcheon fol-
lowing the above procedure in reverse.

Important: See note on schematic for different focus con-
nections.

— —

- e ——— -+
—— TUBE MOUNTING STRAP —=
-
o #ISAIG2| XX 4

P ~ 1
f—>————HOLE LOCATING FIN%

L4

[ | ~supporT wire  TuBE supporT—| |
| | /RETAINING SCREW WIRE ¥#198103-4 | |
| | #2A8-15 | |
1

)

CHANNEL MOUNTING

| BOSSES |
I0-24 X 1/2 SCREW = RUBBER TIPS —

A B1A206-29°TI NHizere-es (O I

o

1 — ,

-

Rear View of Escutcheon with Picture Tube Mounted,
Chassis Removed.




VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

Chassis 16F1 used in Models P17D21, P17D22, P17D23, P17D24, and
Chassis 16AF1, used in Models PA17D21, PA17D22, PA17D23, PA17D24.

Schematic diagram on page 11 is exact for 16F1. Chassis 16AF1 is identical

Admiral Corporation

except that it uses a UHF/VHF tuner.

HORIZONTAL LOCK AND
HORIZONTAL DRIVE ADJUSTMENT

A receiver which requires Horizontal
Lock or Horizontal Drive adjustment
can be corrected only by following in
exact detail the procedure given here.

Note: If Horizontal Drive adjust-
ment is not properly made, it may be
difficult to obtain sufficient picture
width and brightness. Also note, that
there is some interaction between these
controls; Horizontal Lock having lesser
effect. Adjust as follows:

1. Allow receiver to warm up for a
few minutes. Tune in a station, set

TUBE LOCATIONS

+ Chaor ]

380l
B | 3

.
|
L
7 - - ot
T

38

3
V201) SOUNDIES ywock ey

4 YIDEO AMP
SYNCSEP
SOUND DET ACATED AGE HIVAC

PARTS Lls.r Only special parts are listed below.

RESISTORS

Sym. Description Part No.
R208 1 megohm, Volume control

* (R208 includes switch §501)......75D 1-93
R324 25,000 ohms, Contrast control......75D 20-98
325 100,000 ochms, Brightness

control.. ... ... ........75D 20-101
R407 100,000 ohms, Range Finder

control...... . . ... ... 75D 20-101
R413 200,000 ohms, Vertical Hold

control
R424 1.5 megohms, Height control.
R423 500 ohms, Vert. Lin. control .
R432 3.8 ohms (measured cold),
thermistor... ...
R457 10,000 ohms, Horiz. Drive
control..... ...
R501 5 ohms, S watts, fusible
R503 30 ohms, 10 watts, tapped
candohm. BEEE

CAPACITORS

C202 4.5 mmf, 450 volts, 5%, cer....... 65B 27-045
C204 82 mmf, 500 volts, 5%, ceramic,

NPO temp. coeff. . ... ... . 65D 10-98
C207 18 mmt, 500 volts, 5%, ceramic,

N220 temp. coeff. ... . . ... 65D 10-140
C209  .047 mf, 200 volts, upright

paper........... . - 64B 16-55

40 mf, 200 volts, electroly 67A 25-2
CZISA 60 m:, %00 vo%u
C216B S mf, 200 volts i &£
G216C 20 mf, 200 volts electrolytic...67D 15-307
C216D 50 mf, 50 volts .
C301 .5 to 8 mmf, ceramic trimmer.....66A 38-8

VHF 0SC. ADJ. ACCESSIBLE THROUGH
EITHER OF THREE HOLES, WHEN
TWO SLUGS ARE VISIBLE

ADJUST TOP SLUG.

Sym.

C303

[ex) ¥4

cazl

C413
CAl4

C419
C420

C431
C432

C433
C434

C503

C414B 50 mft, 300 voits

the Brightness and Contrast controls
for normal picture. Important: Be-
fore proceeding, be sure that the
Super Range Finder control (AGC)
is adjusted according to instructions
given in this manual.

Turn Horizontal Drive control fully
clockwise. Note at this point, pic-
ture compression and/or foldover
will appear near the center of the
picture. Very slowly turn the Hori-
zontal Drive adjustment counter-
clockwise, just to the point at which
picture foldover and/or compression

VHF ANTENNA

disapbpears. At this point, maximum
width and brightness is also pro-
duced. Caution: Turning the Horj-
zontal Drive control too far counter-
clockwise will shorten life of the
horizontal output tube.

3. Reduce Contrast to minimum. If
picture loses horizontal sync, adjust
Horizontal Lock so that picture re-
mains in sync and bending of verti-
cal lines does not appear at top of
picture. If Horizontal Lock requires
adjustment, repeat steps 2 and 3.

REMOVABLE COVER

TION YOKE
YOKE RETAINING SPRING
To cosrect picture tilt, loason scrvw on
yoke retaining spring. Rotets yohe
vt pichre @ siroight. Tighton

Loee = " ]

HORIZONTAL DRIVE———
HORIZONTAL LOCK

Lok ond Nocizamtel Brive Adiwst
went”

-

Description Part No.

C302 14 mmf, 450 volts, ceramic,

NPO temp. coeft..
Jto 12.5 mmf, cer. trimmer.

.65D 6-40
.66A 38-7

C304 18 mmf, 500 volts, 5%, ceramic,

N220 temp. coeff. . ........ .65D 10-140

560 mmf, 500 volts, 5%. cer.......65D 6-131
C318 5 mf, 200 volts, electrolytic........See C216B
C320. 15 mmt, 450 volts, 10%, cer....... 65B 28-150

.1 mf, 200 volts, upright paper .64B 16-53

C409 .00l mt, 1.6 XV, 10%

{(mylar dielec.) .. ... ... 64B 2-32
50 mf, S0 volts, electrolytic .. ... See C216D

A 10 mt, 300 volts }electxoly!ic._.67D 15-204

.001 mf, 400 volts, 10%
(mylar dielee.) ... 64C 2445

.001 mf, 400 volts, 10%
{mylar dielec.) et

.001 mt, 1 KV, 10%, cer. disc.

150 mmt, 2 KV. 10%, cer. disc,
N1500 temp. coeff.,................65D 10-149

18" mmf, 2 KV, 10%, cer. disc,
N1500 temp. coeff.. .. . .65D 10-149

120 mmt, 2 XV, 10%, cer. disc.
N1500 temp. coeff.....................65D 10-148

150 mf, 150 volts, electrolytic...67D 15-203

B4C 24-45
65D 10-147

C504A 100 mf, 300 volts i N
o I } electrolytic ..67D 15-306

*Alternate types used. Replace with same part as original.

Ao \...
PRINTED WIRING BOARD
-

~AC INTERLOCK SOCKET . BRIGHTNESS
Rear View of Chassis Showing Adjustment Locations.

COILS AND TRANSFORMERS

Sym. Description Part No.
L201 Phase Shift and Sound IF Coil.....72B 186-1
L203 Quad Coil

72C 132-18

L301 47.25 MC Trap Coil.. ..
L302 IF Input Coil.......
L303 41.25 MC Trap Coil..
L304 RF Choke Coil (orange dot).
L305 Video Peaking Coil..........
L306 RF Choke Coil (yellow dot).
L307 Vidoeo Peaking Coil.. ........
L308 Video Peaking Conl %
L401 Horizontal Lock Coil... ........
LS01 RF Choke Coil (brown dot)..
L1502 Filter Choke (11 henry).....
T201 Audio Output Transformer.
T301 1stIF Transformer
T302 2nd IF Transformer.....
T303 3rd IF Transformer, ..
T304 Sound Take-off Transforme!
T401 Vertical Output Transformer..
T40Z Deflection Yoke (less cap and

centerir.g device) ... ... 84D 147-1
T403 Horizontal Qutput Transformer.. 79D 77-2

. 72C 13223
. 72C 132-23
.72B 19-2
.72C 185 2
..79B 43-13

MISCELLANEOUS CHASSIS PARTS

*CR301 Video Detector ... IN60, 1IN87 or 1N295
CR401 Diode, Dual Selenium ... 93B5-4
CRS01 Rectifier, Selenium (350 MA) 93A 4-4
CRS02 Rectifier, Selenium (350 MA)...934 4-4
M201 Speaker,4” PM.. .. . ... 78B 122-2
MS502 Interlocking Plug o 88A 36
S$501 Switch, On-Off Power.. Part of R208
Picture Centering Device 94D 148-1
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

Admiral Corporation

Chassis 16H1 used in Models P14D11, P14D12, P14D13, P14D14, and
Chassis 16AH1 used in Models PA14D11, PA14D12, PA14D13, PA14D14.

Circuit of 16H1 on page 13. Chassis 16AH1 identical except for UHF/VHF tuner.

HORIZONTAL LOCK AND
HORIZONTAL DRIVE ADJUSTMENT

A receiver which requires Horizontal
Lock or Horizontal Drive adjustment
can be corrected only by following in
exact detail the procedure given here.

Note: If Horizontal Drive adjust-
ment is not properly made, it may be
difficult to obtain sufficient picture
width and brightness. Also note, that
there is some interaction between these
controls; Horizontal Lock having lesser
effect. Adjust as follows:

1. Allow receiver to warm up for a
few minutes. Tune in a station, set

TUBE LOCATIONS

SYHCSE
SOUAD DET A

ACC

PARTS LIST Only special parts are listed below.

RESISTORS

Sym, Description

R208 1 megohm, Volume control.......... 75D 193
{R208 includes switch S501)

R324 25,000 ohms, Contrast control.....75D 20-99

R325 100,000 ?hm:, Brightness

75D 20-101
R407 100,000 ohms, Range Finder
1 75D 20-101
R419 200,000 ochms, Vertical Hold
1 — 75D 20-97

R424 1.5 .
R429 500 ohms, Vert. Lin. control...
R432 3.8 ohmn {measured cold)

-.75D 20-104
75D 20-100

RS03 28 ohml 15 wutu, tappe

61A 5-14

CAPACITORS

C202 4.5 mmt, 450 volts, 5%, cer........ 65B 27-045
C204 82 mmt, 500 volts, 5%, ceramic,

NPO temp. coeff. ... ... 65D 10-98
C207 18 mmf, 500 volts, 5%, ceramic

N220 temp. coeff. ...65D 10-140
C209 .047 mf, 200 volts, upriqht

paper. .....64B 16-55
€215 40 mf, 200 voits, electrolytic . .. 67A 252

C216A 60 mf, 200 volts

5 mt, 200 volts : i
C216C 20 mf. 200 volts electrolytic ..67D 15-307
C216D 50 mf, 50 volts

C301 .5 to 8 mmt, ceramic trimmer.... 66A 38-8

VHF 0SC. ADJ. ACCESSIBLE THROUGH
EITHER OF THREE HOLES, WHEN
TWO SLUGS ARE VISIBLE

ADJUST TOP SLUSG.

Part Ne.

the Brightness and Contrast controls
for normal picture. Important; Be-
fore proceeding, be sure that the
Super Range Finder control (AGC)
is adjusted.

2. Turn Horizontal Drive control fully
clockwise. Note at this point, pic-
ture compression and/or foldover
will appear near the center of the
picture. Very slowly turn the Hori-
zontal Drive adjustment counter-
clockwise, just to the point at which
picture foldover and/or compression

VHF ANTENNA /

/ .
|
PRINTED WIRING BOARD

SHICON lmil37 T_

PICTURE CENTERING TABS
Move tobs dloser together ar forther

disappears. At this point, maximum
width and brightness is also pro-
duced. Caution: Turning the Hori-
zontal Drive control too far counter-
clockwise will shorten life of the
horizontal output tube.

Reduce Contrast to minimum. If
picture loses horizontal sync, adjust
Horizontal Lock so that picture re-
mains in sync and bending of verti-
cal lines does not abpear at top of
picture. If Horizontal Lock requires
adjustment, repeat steps 2 and 3,

/—WSIN.E RESISTOR

_~—REMOVABLE COVER

——DEFLECTION YOKE

" _—YOKE RETAINING SPRING

y To torrect picture 1, loosen screw on
yoke retaining spring. Rotete yoke
wntil pictwe i siroight.  Tighten

"4l —woRzoNTAL LOCK ———
]| —HORIZONTAL DRIVE

N Sot information ender “Rovizemel

lock wnd Horiromtel Drive Adjwrt-

HEIGHT
VERTICAL UNEAIH'Y

Rear View of Chassis Showing Adjust Locati
Sym. Description Part Ne. COILS AND TRANSFORMERS
C302 14 mmt, 450 volts, ceramic, A
NPO temp. coeft. Sym. Description Pert Ne.
i L201 Phase Shift and Sound IF Coil.... 72B 186-1
C303 3 to 12.5 mmt, cer. trimme: GGA 38.7 1203 Quadrature Coil.. 7 72C 132.18
C304 18 mmf, 500 volts, 5%, ceramic, L301 47.25 MC Trap Coil. 73B 37-1
N220 temp. coeff. 65D 10-140 L302 IF Input Coil......... 72C 132-31
. U L303 41.25 MC Trap Coil. 73B 37-1
f:“li :“ ""'2”;0 soc; "°"l" 59:; e ';:D gzlllln 1304 RF Choke Coll (orande dot).....738 314
3 mt, 200 volts, electrolytic....... O L305 Video Peaking Coil......... 73B 5.34
C320 15 mmt, 450 volts, 10% cer.........65B 28-150 L306 RF Choke Coil {yellow dot)
321 . , 2 3 ight ., L307 Video Peaking Coil
gms ;oT' '0? ;':" | ight paper. 648 1653 L308 Video Peaking Coil
Aot ol aon Lo oma 1401 Horizontal Lock Coil
(mylar dielec.)........ ... B 2-32 1501 RF Choke Coil (brown dot)
C410  .047 mt, 200 volts, lD% LS02 Filter Choke (11 henry)
{mylar dielec.)... s iiiien.. 64C 26-59 T201 Audio Output Transformer TSE 331 ;3
T301 st IF Transformer 2C 132-
g:i: X ‘;’g :: %’ﬁ;;'}""d”" - 302 20d IF Tronsformer 796 13223
electrolytic... 67D 15-204 3 3rd IF Transformer .. -
C4l4B 50 mt, 300 volts 7= T304 Sound Take-off Transforme. ..72C 185-2
C419  .001 mt, 400 volts, 10% T401 Vertical Output Transformer... .. 79B 43-13
{mylar dielec.)... ... 64C 2445 T402 Deflection, nge (less cap and i
C42i 001 mf, 4 1ts, 1 centering device) 94D 147-1
. o?myl?m do.l;l':::.) ______ 0 % _______________ 64C 2445 T403 Horizontal Output Transformer.. 79D 77-1
C431  .001 mf 1 KV, 10%, cer. disc.....65D 10-147
C432 210 mmt, 2KV, 10%, cer. disc,
N1500 temp. coeff. . .. . _ . 65D 10-151 MISCEI.I.ANEOUS CHASSIS PARTS
C433 210 mmt, 2 KV, 10%, cer. disc, *CR301 Video Detector, ... ... 1N60, 1N87 or 1IN295
N1500 temp. coeff. ... . .. 65D 10-151 gg;gll }I‘)ioct‘i&‘, Du;l“Sclom(\sl& MA) .....93B 54
ectifier, Silicone
C435 120 mmt, 2 KV. 10%, cer. disc, CRS02 Rectifier, Silicone (500 MA).
N1500 temp. coeft. e 65D 10-148 M201  Specker, 35" PM
e el | g S .
m! volts witch, On ow Part o
C504B 100 mf, 300 volts ""‘"‘Y‘.“-- 67D 15-308 Picture Centering Device. ... 34D 148.1

*Alternate types used. Replace with same part as original.
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RUN CHANGES

To prevent possible breakdown of CI31 Gue 10 0rc orer m VIOS, RATI wos
audec detween pin 3 of VIOS 10 jumction of C431, RA6Z end R463

To prevent possible breardown of C43i due 10 orc over n VIS, RATZ was
0d0ed detween pin 3 of VIOS to junct-on of CA3, R46Z ond RIEI

#470 wos cemoved from detween pin 3 of V3OS 10 juncrion

ot REE2 ond RAET since i1 was mot required.
To reduce voltomto VHF osciliator, RAGE wos chonged

trom 300mm! 1o _OOIm!, 1.6 KV.
trom 470 10 1,800 obms

@ To wmprove AGC oction C428 wes chenged
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

VHF C21E22 T21E11
Models: C21E23 T21E12
C21E11 C21E24 T21E13
C21E12 C21E25 T21E21
C21E13 L21E22 T21E22
C21E14 L21E23 T21E23

16B1, 16D1 and 16E1

Chassis 16AB1, 16AD1, 16AE1, differ from
the above only in using UHF/VHF tuner.

UHF / VHF CA21E22 TA21E11

Models: CA21E23 TA21E12
CA21E11 CA21E24 TA21E13
CA21E12 CA21E25 TA21E21
CA21E13 LA21E22 TA21E22
CA21E14 LA21E23 TA21E23

(Service material on pages 14 through 18)

ADJUST CHANNEL SLUGS

VHF channel slug adjustment can be made without re-
moving chassis from the cabinet.

IMPORTANT: Always make adjustment on lowest chan-
nel first, then work up, in order of channel number to the
highest channel. (For example, if channels 2, 9,7 and 5
are received, adjust in this order: 2, 5, 7, 9.)

See illustration at the right for location of channel slugs.
a. Turn the set on and allow 15 minutes to warm up.

b. Set Channel Selector for lowest channel to be adjusted.
Set other controls for normal picture and sound.

c. Set Fine Tuning control at center of its range by ro-
tating it approximately two turns in either direction and
then one-quarter turn in the opposite direction.

d. Remove escutcheon plate above channel knob after re-
moving mounting screw at center of plate, Note: Later

sets may use snap-in plate without mounting screw.

e. Using a 14" blade, flexible, non-metallic tool (Admiral
Part No. 98A30-19) carefully adjust the channel slug for
best picture. (Note that sound is not loudest at this
point.) Repeat procedure for remaining stations, ad-
justing them in order of their channel number (from
lowest channel to highest channel).

VHE 0SC ADJ ACCESSTﬁ-E_-THNOWH EITHER OF THREE HOLES
IN TUNER. WHEN TWO SLUGS ARE VISIBLE ADJUST TOP SLUG

Front View of Cabinet Showing VHF Channel Adjustment Holes.
Escutcheon plate removed.

= Rig

VHF ANTENNA

—— SUPER RANGE FINDER—.
See information under “Check Super
Ronge Finder'",

ove tabs doser together or farther

PICTURE CENTERING TAB!
M
l‘apon fo center picture.

——

IF BOARD AS77S5-1

MAIN BOARD AS780-1

S T o

See informotion under “Horizontal Lock
ond Horizontal Drive Adjustment™.

B DEFLECTION YOKE

YOKE RETAINING SPRING
To correct picture filt, loosen screw on
yoke retaining spring. Rotote yoke
until picture s straight. Tighten
serew.

HEIGHT

VERTICAL LINEARITY

To correct improper picture height
or vertical - linearity, olternately
adjust HEIGHT and VERT. LIN,

——FUSIBLE RESISTOR

3x——— SELENIUM -RECTIFIERS

RIZONTAL DRIVE

AC INTERLOCK SOCKET

Rear View of Chassis Showing Adjustments.
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 16B1, 16D1, 16E1

CHECK SUPER RANGE FINDER

The Super Range Finder control is used to improve TV
reception in fringe areas and in areas where there is inter-
ference. This control should be set fully counter-
clockwise (to the left), if satisfactory pictures can
be obtained by using the main operating controls.

Where the TV signal strength is weak, the picture can
often be improved by turning the Range Finder part way to
the right.

White flashes across the picture, or “snow” in the pic-
ture, can sometimes be minimized by careful adjustment of
the Range Finder. CAUTION: If the Range Finder is
turned too far to the right for a normal signal, the
picture may have excessive contrast or may disap-
pear completely.

If the signal strength changes, it may be desirable to
change the setting of the Range Finder, however, it is gen-
erally possible to set it at a compromise position which gives
reasonable reception for different signal strengths.

Important: Keep the Super Range Finder setting as far
to the left as possible consistent with satisfactory pictures.

HORIZONTAL LOCK AND DRIVE ADJUSTMENT

Note: If Horizontal Drive adjustment is not properly
made, it may be difficult to obtain sufficient picture width
and brightness. Also note that there is some interaction be-
tween these controls; Horizontal Lock adjustment having
lesser effect. Make adjustment as follows:

1. Allow receiver to warm up for a few minutes. Tune in
a station, set the Brightness and Contrast controls for
normal picture. Important: Before proceeding, be sure

that the Super Range Finder control (AGC) is ad-

justed according to instructions given in this manual.

Turn Horizontal Drive control fully clockwise. At this
point, picture compression and/or foldover will appear
near the center of the picture.

Very slowly turn the Horizontal Drive adjustment coun-
terclockwise, just to the point at which picture foldover
and/or compression disappears. Note that maximum
width and brightness is also produced at this setting.
Caution: Turning the Horizontal Drive control too far
counterclockwise will shorten life of the horizontal out-
put tube.

Reduce Contrast to minimum. If picture bends or loses
horizontal sync, adjust the Horizontal Lock so that pic-
ture remains in sync and bending of vertical lines does
not appear at top of picture. If Horizontal Lock adjust-
ment was required, repeat steps 2 through 4.

CONDITIONS FOR MEASURING VOLTAGES

Warning: Pulsed high voltages are present at the caps of V405
and V407, and at pin 3 of V406. Do not attempt to measure voltage
at these poinis without suitable test equipment. A VIVM with a
high voltage probe should be used when measuring picture tube
2nd anode voltage.
e Set the Channel Selector on an unused channel. Contrast control
fully clockwise. All other controls fully counterclockwise. Do not
disturb Horiz. Lock and Horiz. Drive adjustments.
Antenna disconnected and terminals shorted together.
Line voltage: 117 volts AC.
DC voltages measured with a VTVM between tube socket terminals
and chassis, unless otherwise indicated.
All voltages measured with tubes in sockets. Use of adapter
sockets is recommended.

2

16AB1, 16AD1, 16AE1, (Continued)

CHASSIS REMOVYAL

The chassis, picture tube and front escutcheon are remov-
able as a unit. Remove chassis as follows:

1. Remove cabinet back. Disconnect antenna leads and
speaker plug.

2. At the rear of the cabinet, remove the screws which
mount rear of chassis support channels to sides and
bottom of cabinet.

3. Remove chassis. picture tube and front escutcheon as a
unit through the front of the cabinet.

4. To reinstall chassis, insert chassis through front of cabi-

net. Use extreme care to see that metal locating pins (at
rear of escutcheon) fit into holes in cabinet.

PICTURE TUBE REPLACEMENT

The picture tube of this receiver is mounted directly to
the front escutcheon of the receiver as shown in the figure
below. To replace picture tube, proceed as follows:

1.

Remove chassis, picture tube and front escutcheon as a
unit as instructed under Chassis Removal.

2. Remove knobs from front of set.

3. Place chassis on table with front escutcheon down.

4. Remove picture tube socket and deflection yoke from
picture tube. Disconnect pilot light bracket and 2nd
anode connector.

5. Disconnect bracket supporting front panel controls by
removing bracket mounting screws.

6. Remove screws which mount front of chassis support
channels to bosses at sides and bottom of escutcheon.

7. Carefully lift chassis up and away from picture tube.

8. To remove picture tube from escutcheon, loosen retain-
ing screw on tube support wire. Remove screws mount-
ing tube support straps.

9. Replace tube and reassemble chassis to escutcheon fol-

lowing the above procedure in reverse.

SRS R O O 2 ¢
- =
~ e —— 5, 70
_—~—TUBE MOUNTING STRAP =
&Y 7 o TBAIE2T T — - > ~—
L a
e
/.7 HOLE LOCATING PINS ______\\_Tk'
\ —— SUPPORT WIRE TUBE SUPPORT —
@l /|| RETAINING SCREW WIRE #198103-4
| | W #248-15
b
[ .
-4 /A
) s
M CHANNEL MOUNTING - =/

BOSSES

10-32X5/8 SCREW | < RUBBER TIPS—~7
#1A49-46-7 _#12B79-25 /
X X I'. N /’ ,.J’.
- / Il'\ —.\-\h ——

|
I
| |

iy —
-

Rear View of Escutcheon with Picture Tube Mounted,
Chassis is Removed.
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

Admiral Corp Schematic for 16B1, 16D1 and 16E1 Television Chassis Stamped Run 10

(For conditions for observing waveforms refer to page 8.)

VHF TUNER 94E144-13 OR -24

COIL YIEW
A{T SET ON CHAKNEL 2
o)

Y2 BAWBA
SOUND IF ANP,
V3048
a7
1es
At
R202
7K
+250¥
[ -

—PRINTED WIRING BOARD

3
i
Al
2 ® 0k
1
ik L 2
%Bfulur 103 é;o_'__ N 302 cslgsE
—Q T e
® L™ Ry sty ast
1 L3ot (303 -—
@ €301 c%3 '_
mio2 .58 3-12.5 €306
a0 azsw | wose Low
sox [ o FINE N . I
» H—_|?_ | eot | i +250¢
15 R104 < L RN — .@
8208 e
R503 141507 R
ot A T M —— — | —
2200, 20
ree s |03
SCHEMATIC NOTES & o i S
Numbers and letters inside hexagons indicate alignment points. w2 5
TUBE LOCATIONS Fixed resistor values shown in ohms % 10% tolerance, % watt; o ¥ s
a8 capacitor values shown in micromicrofarads + 20% unless otherwise LHaE -
specified. 157 6 A
| NOTE: K = x 1000, MEG = x 1,000,000, MF = microfarad. wﬁfl ] 'H,,,, ‘\' :
4 MIXER v':lf5 “|‘ s 53‘3i
1STIF L7 , 1
8/} ‘ R0
ZNDIF ] -FJEEE ' 390K 4
; ¥305 DAHPER ’ T W
VERT.
0 3n0r . oy 2oy (R1E S
g4 CR30
s N VERT QUTPUT  HORIZ ————
S 2 B
V4ol
. R0 e . -
VIDE AWP T 0ISCR Va TAUT
& SOUNDIF e f\ S1C
e i L R ) Rusy o
SOUND_ SR _ VERTOSC = | T AT G
DET ESYNCINY TVAC -
s
s501 5.68
Lsor  ON RS cAt:
TUBE COMPLEMENT Rrchote |~ %) w’u'%.
V101-4BC8 - MSO! M502 . k- e 10x
V102-5CG8 60 SYCLE it
V201-3DT6 16 oy
V202-12CU5 k502 ol
V301-3BZ6 £ 0K
V302-3BZ6 £502
V303-3CB6 V401-3BU8 o CABINET GROUND
CR301—Video V402-7AU7 U
Detector IN295 \J:gg—lggl;s '
V304-6AWSA —
V305—21CEP4A V405-25CD6GB FUSIBLE RESISTOR '
CR401—g_u¢:’l S;l;;isuzn ;:g;’—::gg#e'm A pig-tail type fusible resistor (Part No. 61A28) is used
ode e -

as a B4 and initial surge fuse.
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

ADMIRAL Schematic for 16B1, 16D1, 16E1.

PRINTED WIRING BOARD A5780-1

(16AB1, 16AD1, 16AE1l use UHF tuner)
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= : = o
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=, < ¢ s A 074
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WARNING: The chassis of this receiver is connected di-
rectly to one side of the 117 volt, 60 cycle power line. Depend-
ing upon the position of the line cord plug in the wall outlet,
the total AC line voltage may exist between the chassis and
any grounded object. When installing or servicing, do not
touch the chassis unless adequate safety precautions are taken.

Never touch the chassis and a ground (radiators, pipes, etc.)
at the same time.

Do not ground chassis or connect test equipment directly to it un-
less an isolation transformer is used. If an isolation transformer is
not available, a neon lamp can be used to determine if the chassis
is “hot”.




VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 16B1, 16D1, 16E1, 16AB1, 16AD1, 16AE1l, (Continued)

SERVICING TUBES

Remove V302 (3BZ6). Check To prevent the possibility of electrical shock and da.mage
tube pin 8 to pin 4. Measure to tube pins and socket contacts, do not remove or insert

resistance from pin3 (socket) . . 0
o¥eitnae ol cedl tubes unless the set is disconnected from the power line.

The heaters of tubes in this receiver (except V407, high
voltage rectifier) are connected in series. If tubes do not

If met If meter indicates : .

indicates open (no reading light, be sure all t}xbes are firmly segte.d in s‘ockets and
continuity or very high value) check the interlock line cord to see that it is making contact.

l l A total of 15 tubes are used in the heater circuit of this

Insert V302. Remove V403 Insert V302 (3BZ6). Remove receiver. The tube location diagram contains a circuit of
(12DB5). Check tube pin 4 to V305 socket (picture tube). tube heater connections. Through the use of this diagram
pin 6. Measure resistance Check tube pin 1 to pin 8. d h ©  in the h o q b
trom pin 4 (socket) to chassis Measure resistance from pin and an ohmmeter, an “open” in the heater circuit can be
ground. 1 (socket) to chassts ground. located very quickly without substituting or testing all tubes.

1 l l l The simplified step by step procedure can be used

Mors If meter If meter If meter for locating an open heater tube. Measurements are made
indicates indicates indicates indicates with an ohmmeter from the tube socket pin to chassis

Continty Ress CLLALTHY Sl ground with the tube removed. IMPORTANT: The control

shafts and the control panel bracket are insulated from the
chassis. The heater string has a total resistance, when cold,

CHECK CHECK S . of approximately 25 ohms. If the ohmmeter reads approxi-
l l l L mately 25 ohms or less, the heater circuit is continuous; if
V404, v4o?, :328:1‘, :32002 viol, vioz, I the ohmmeter indica'tes a very high resistance (above 10,000
V4061,‘53150 & L310 V301 : ohms), the heater circuit is open.
NOTE: Socket pins are counted in a counterclockwise
Simplified Procedure for Locating an Open Heater Tube. direction when viewed from the tube side of the socket.

View of PRINTED WIRING SIDE of IF :oard
AS775-1. Gray area represents printed wir-
ing; black symbols and lines represent com- PRI NTED W| RI NG VI Ews
ponents and connections on opposite side.

.;).-u\‘ mn TOPINS TOJXT TOPING  TOJCT TO A4O

L < 308 ov Lsoz T mo 0 TO OF oF oF OF SUPER

sl vits m uzz CAl48 C308 V402 i RANGE FINDER
R

.‘1{]._‘].;—-.":&!;
B H-"ar*% [
LRI

® .
jad g > ‘@
Té‘m 4 e oF vioz
.

o —SeaeToc3
A3 «.

TOPING car: =
OF v40I
To'ms Q|° cwr \( 1307
s Toc4|9 » i‘ .‘ i N Sﬁwaﬂ :
\ conTAdL 4 Ghoe i b 9 » Lk
xre L ] g ¥ . - L . 5 L ._‘-. 5 mL
T R ’ v4oz - i ->\<\
ne 'T £ 1L
ro nazo “‘f « 7AU7 ° ”‘. Ré4s |
s KEIGKT 7 T:GA
! %\/&3‘“ CAN Al
Gy - AE2 4
uo:‘f' 2203 £241
10 R208  TO T20i Tonzos ToucT TORZ2I0 TOPIN4  TO PINI
10 CENTER BLUE T201 vOL. C218, Tt oF oF
Lmo———-qc ’." TAP czied CONTROL V303 v202
iy [ 1 I View of PRINTED WIRING SIDE of Main Board AS5780-1. Gray area represents printed
o wiring; black symbols and lines represent p ts and tions on opposite side.
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

TV - 17B1
HI-FI AMP - 4R2

Chassis 17B1 used in Models CH21F52, CH21F53, CH21F54, LH21F32, LH21F 33, LH21F 34,

Chassis 17AB]1 is identical to 17B1 except for a UHF/VHF tuner. This chassis is used in
Models CHA21F52, CHA21F53, CHA21F54, LHA21F32, LHA21F33, LHA21F34.

(Service material on pages 19 through 22)

CHECK SUPER RANGE FINDER

The Super Range Finder control is used to improve TV
reception in fringe areas and in areas where there is inter-
ference. This control should be set fully counter-
clockwise (to the left), if satisfactory pictures can
be obtained by using the main operating controls.

Where the TV signal strength is weak, the picture can
often be improved by turning the Range Finder part way to
the right.

White flashes across the picture, or “snow” in the pic-
ture, can sometimes be minimized by careful adjustment of
the Range Finder. CAUTION: If the Range Finder is
turned too far to the right for a normal signal, the
picture may have excessive contrast or ‘may disap-
pear completely.

Important: Keep the Super Range Finder setting as far
to the left as possible consistent with satisfactory pictures,

DEFLECTION YOKE —————
YOKE RETAINING SPRING

TR el W N B S S B P
=T ()

To correct picture tilt, loosen screw on

VHF ANTENNA

yoke retaining spring. Rotate yoke
until picture is straight. Tighten
serew,

VERTICAL LINEARITY
HEIGHT

SUPER RANGE FINDER
See information under “Check Super
Range Finder".

ove tabs closer together o farther

PICTURE CENTERING TABS
M
apart fo center picture.

MAIN BOARD A5780-3

Vi

See information under “Horizontal lock
ond Horizontal Drive Adjustment”.

HORIZONTAL LOCK HORIZONTAL CRIVE °

AC INPUTPLUG

To correct improper picture height
or verfical linearity, alternately
odjust HEIGHT and VERT. LIN.

4R2 HI-FI AMP.

/2 AMP.TYPE N
SLOW BLOW FUSE

TREBLE PLUG

AUDIO
INPUT PLUG

Rear View of Chassis Showing Adjustments.

CONDITIONS FOR OBSERVING WAVEFORMS

Warning: Pulsed high voltages are present at the caps of V405
and V407, and at pin 3 of V406. Do not attempt to observe wave-
forms at these points unless suitable test equipment is used.
® Set all controls for normal picture. Set Super Range Finder

control fully counterclockwise. After the receiver is set for & nor-

mal picture, turn the Contrast control fully clockwise.

® Oscilloscope sweep is set at 30 cycles for vertical waveforms and
at 7,875 cycles for horizontal waveforms, to permit 2 complete
cycles to be observed.

® Peak-to-Peak voltages will vary from those shown on the schematic
depending on the input signal strength, test equipment employed
and chassis parts tolerance.

® Waveforms were taken with a comparatively strong transmitted
signal input to the television chassis.

CONDITIONS FOR MEASURING VOLTAGES

Warning: Pulsed high voltages are present at the caps of V405
and V407, and at pin 3 of V406. Do not attempt to measure voltage
at these points without suitable test equipment. A VTVM with a
high voltage probe should be used when measuring picture tube
2nd anode voltage.
¢ Set the Channel Seleector on an unused channel. Contrast control

fully clockwise. All other controls fully counterclockwise. Do not

disturb Horiz. Lock and Horiz. Drive adjustments.

® Antenna disconnected and terminals shorted together.

Line voltage: 117 volts AC.

® DC voltages measured with a VIVM between tube socket terminals
and chassis, unless otherwise indicated.

® All voltages measured with tubes in sockets.
sockets is recommended.

Use of adapter
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Admiral Schematic for 17B1 Television and 4R2 HI-FI Amp. Chassis Stamped Run 12
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. . . s . RED DpOT
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ADMIRAL Chassis 17B1 and 17AB1 Service Information (Continued)

HORIZONTAL LOCK AND DRIVE ADJUSTMENT

A receiver which requires Horizontal Lock or Horizontal
Drive adjustment can be corrected only by following in
exact detail the procedure given here.

Note: If Horizontal Drive adjustment is not properly
made, it may be difficult to obtain sufficient picture width
and brightness. Also note that there is some interaction be-
tween these controls; Horizontal Lock adjustment having
lesser effect. Make adjustment as follows:

1. Allow receiver to warm up for a few minutes. Tune in
a station, set the Brightness and Contrast controls for
normal picture. Important: Before proceeding, be sure
that the Super Range Finder control (AGC) is ad-
justed according to instructions given in this manual.

IN TUNER WHEN TWO SLUGS ARE VISIBLE ADJUST TOP SLUG.

Front View of Cabinet. Escutcheon plate removed.

B “?3 & VIEWS

View of PRINTED WIRING SIDE of IF Board
AS5775-2. Gray area represents printed wir-
ing; black symbols and lines represent com-
ponents and connections on opposite side.

PRINTED WIRING F

2. Turn Horizontal Drive control fully clockwise. At this
point, picture compression and/or foldover will appear
near the center of the picture.

3. Very slowly turn the Horizontal Drive adjustment coun-
terclockwise, just to the point at which picture foldover
and/or compression disappears. Note that maximum
width and brightness is also produced at this setting.
Caution: Turning the Horizontal Drive control too far
counterclockwise will shorten life of the horizontal out.
put tube.

4. Reduce Contrast to minimum. If picture bends or loses
horizontal sync, adjust the Horizontal Lock so that pic-
ture remains in sync and bending of vertical lines does
not appear at top of picture. If Horizontal Lock adjust-
ment was required, repeat steps 2 through 4.
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Admiral

Chassis 17F1 is used in Models T18A11, T18A12, and T18A13,

17F1

Chassis 17AF1 is identical to the above
chassis but uses a UHF /VHF type tuner.

Chassis 17AF1 is used in Models TA18A11, TA18A12, TA18A13.
(Service material on pages 23 through 26)

REMOVING CABINET

This receiver uses a bonnet type cabinet which is easily
removed. The cabinet is mounted with screws to the wood
base in which the picture tube and chassis are assembled.

To remove the cabinet, proceed as follows:

1. Remove the knobs, screws from antenna terminal board
and cabinet back. Disconnect speaker.

2. With the cabinet in the normal position, place it so that
a side extends slightly over the edge of the work bench.

3. Remove screws which are accessible from underside of
" cabinet, see illustration of chassis.

4. Move cabinet forward and lift away from receiver.

IMPORTANT: I chan-
nel slugs appear in two
of the three adjustment
holes, adjust the lower
slug. Caution: Only slight
rotation of the slug will be
required; turning the slug
out too far will cause it to
fall out of the coil.

LOWER SLUS
VHF OSCILLATOR ADJUSTMENTS ACCESSIBLE

THROUGH E(THEN OF THREE MOLES. WNER TW0
SLUCS ARE VISISLE. ADJUST THE LOWER SLUS.

o

HORIZONTAL DRIVE

Turn screw in until just snug. i drive
line shows in picture, turn screw
out wntil line JUST disappears.

e —

OFF-ON AND VOLUME
CONTRAST

VERTICAL

FUSIBLE RESISTOR

PICTURE CENTERING TABS

Move tobs doser tegether or fur-
ther opert to center pictwrs.

-

Remove V301 (3CB6). Check
tube pin 3 to pin 4, Measure
resistance from pin 4 (socket)

to chassis ground.

If meter
indicates
continuity

!

If meter indicates
open (no reading
or very high value)

Insert V301.

pin 5.

Remove V401
(6CG7). Check tube pin 4 to
Measure resistance
from pin 5 (8ocket) to chassis

Insert V301 (3CB6). Remove
V305 socket (picture tube).
Check tube pin 1 to pin 12.
Measure resistance from pin

ground. 12 (socket) to chassis ground,
If meter If meter I meter If meter
Tndieat e Tndieat indicat
continuity open continuity open
CHECK CHECK CHECK CHECK
Vioa vaok: | | vsos, vrou, vaos, vsoz | | vzo1, v202
8501: LSo1 V702 V303 V407, V403

Simplified Procedure for Locating an Open Heater Tube.

Rear View ‘of Chassis Showing Adjustment Locations.

- B="" HORIZONTAL ADJUSTMENT —

Rotate shaft to the left or right
until picture remains in horizontal
sync when switching channels.

VERTICAL LINEARITY
HEIGHT

To correct improper picture height
or vertical linearity, olternately
odjust HEIGHT and VERT. LIN.

DEFLECTION YOKE
YOKE RETAINING SPRING

To correct picture tilt, press
ends of yoke retaining spring
together while rotating yoke
until picture is straight.

ION TRAP

VERY CAREFULLY odjust for max-
imum brightness and best focus.
If moximum brightness is found
in two positions on nedk, use
position dosest to tube base.
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Admiral Corporation Schematic for 17F1 Television Chassis Stamped Run 15

VHF TUNER 94El40-3
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ADMIRAL Chassis 17F1 Schematic Diagram (17AF1 the same except for UHF tuner)
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(For conditions for observing waveforms and measuring voltages see page 26)
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PICTURE TUBE REPLACEMENT

The front of the picture tube is supported by a metal
band which mounts to the wood base. The rear of the pic-
ture tube is supported by the deflection yoke at the center
of the chassis.

To replace picture tube, proceed as follows:.
1. Remove cabinet.

2. Disconnect picture tube socket and high voltage lead.
Remove ion trap, yoke clamping spring and deflection
yoke.

Loosen nuts at the two bottom tube support straps. Re-
move nuts at the two top tube support straps. Discon-
nect flexible lead connecting to top strap. Disengage top
straps.

B SCHEMATIC NOTES

@, @,@,@ etc., indicate alignment points and align- 1o e+2s0v

meat connections.

IMPORTANT: Before making waveform and voltage measure-
ments, see instructions below.

Fixed resistor values shown in ohms * 10% tolerance, % watt;
capacitor values shown in micromicrofarads + 20% tolerance
unless otherwise specified.

NOTE: K=x 1,000, MEG=x 1,000,000, MF=microfarad.

CONDITIONS FOR OBSERVING WAVEFORMS

Caution: Pulsed high voltages are present on the caps of V404
and V406, and at pin 3 of V405. Do not attempt to observe
waveforms at these points unless suitable test equipment is used.
Waveforms at these points may be taken with a capacitive voltage
divider probe. The waveform at pin 3 of V405 may also be taken
by clipping or twisting the lead from the high side of the oscillo-
scope over the insulation on the lead connecting to pin 3. If the
waveform is taken in this manner, its shape will be the same,
but the peak-to-peak voltage will be somewhat lower, depending
on the degree of coupling between the oscilloscppe and the lead
connecting to pin 3 of V405,

ADMIRAL Chassis 17F1 and 17AF1 Service Information (Continued)
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4. Remove screw and nut at the center of the picture tube
mounting band. Spread band apart.

5. With one hand at each side of the picture tube front,
firmly grasp the picture tube and carefully move it up-
ward and forward until it clears the front stop brackets.

PICTURE TUBE HANDLING PRECAUTION

Due to the high vacuum and large surface area of picture
tubes, great care must be exercised when handling these
tubes. Shatterproof goggles, heavy gloves and a protective
apron should be worn while handling or installing a picture
tube. The picture tube must not be scratched, bumped or
subjected to excessive pressure, as fracture of the glass may
result in an explosion of considerable violence.

T0 GREE': IiEAD

s - TO PIN LI
iy OF v3o8

® Set all controls for a normal picture. After the receiver is set
for a normal picture, tarn the Contrast control fully clockwise.
Oscilloscope sweep is set at 30 cycles for vertical waveforms
and at 7,875 cycles for horizontal waveforms to permit 2 com-
plete cycles to be observed.

Waveforms should resemble those shown on the schematic. L‘;%‘;CIS‘:;
Peak-to-peak voltages will vary from those shown on the :
schematic, depending on the input signal strength, test equip-
ment employed and chassis parts tolerance.

Waveforms were taken with a comparatively strong transmitted
signal input to the television chassis.

To B+ 280V

TO0 C3
{csosc)

and V406, and at pin 3 of V405. Do not attempt to measure
voliages at these points without suitable test equipment. A VTVM

terminals and chassis, unless otherwise indicated.

o All voltages measured with tubes in sockets. Use of adapter
sockets is recommended.

TO R324 =memtir—ill
e ——teeiy.
el Jo2 Q0

Toz’nt'“ - :ﬁ; S TO R2I1A
CONDITIONS FOR MEASURING VOLTAGES ciiae R20% T
Caution: Pulsed high voltages are present on the caps of V404 ﬂo‘g’“‘% . ’ :;i':. o R21A
A ; : . p TO PIN 12
with a high voltage probe may be used when measuring picture : OF V308
tube 2nd anode voltage. © R20%
® Set the Channel Selector on an unused channel. Contrast a %
control fully clockwise. All other controls counterclockwise. yo veam ”J’;"‘z“"'o, " 204 08
Do not disturb Horizontal Hold or Horiz. Drive adjustments. OF L20 ™" ol 204
® Antenna disconnected and terminals shorted together. “ﬂ" — B w
® Line voltage: 117 volts AC. R206 = ]
® DC vohtages measured with a VTVM between tube socket i B . 1
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View of PRINTED WIRING SIDE of Sync Board A4630-3. Gray area represents printed
wiring; black symbols and lines represent i

TO PIN |
OF V308
TO CENTER
s I i Tf.'“"
WA OF R332

TO M201
AND
C2la ¢

+ 308

Lo

R326

Baan—gh YT

s ‘on ite side.

P ts and PP

b

26




VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMA TION

CROSLEY Chassis 488, Notes and Schematic Diagram

o .oots T .00i3
I . urn.IMFn MFO.

1. All voltages measured with an electronic voltmeter connected from socket lug to chassis. Voltages VIOSA
shown on schematic were taken on a typical chassis. Voltages will vary between chassis and also % EAVB
with input signal and other settings of the controls. Some voltages are variable; voltages shown were ..F'SAxS'L
measured with a normal picture on the picture tube and the Contrast and Brightness Controls set for
50 volts peak to peak on the cathode (pin 11) of the picture tube. Socket voltage tolerance +10%.
Picture Guard Control(Noise Gate)in open position for these readings. Input signal 3000 microvolts
minimum.
2. Supply voltage 117 volts 60 cycle AC. 3. K=1000.
4. All capacitance values in mmf and all resistance values in ohms unless otherwise noted.
5. Lug 3 connected to boost voltage and lug 3, 8 and 5 connected internally.
6. Outlines of the following transformers and coils are viewed from the wiring side of chassis: L101,
L102, L103, L106, L109, L111, T101 and T108.
7. Terminal board located to lower right of deflection yoke allows adjustment of focus voltage to indi-
vidual tube characteristics.
8. L101 is designed so that an adjacent sound channel trap (Part No. 159061-1) can be added in areas
where such interference is prevalent.
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TERMINAL LOCATIONS
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMA TION

CROSLEY Chassis 488, Alignment Information (Continued)
SOUND ALIGNMENT

Step | Channel Signal Generator
No. Set to Connected to Scope Connected to Adjust
1. Any Pin7o0f V-104 and chassis. High side (thru detector | Adjust L-109 (rear slug) for
unused Set generator for 4.5 mc. probe) to cathode of pic- minimum 400 cycle indication
channel | 400 cycle AM signal (mod- ture tube. Low side of on scope.
ulated 30% or greater). scope to chassis.
PROCEDURE A (with signal from station)
Step | Channel
No. Set to Adjust Remarks
1. Strong L106 for maximum sound output. 2nd Set Buzz Control approximately 90° from clock-
signal peak from open end of coil is the cor- wise stop.
rect peak.
2, Weak L111 and L109 (front slug) for maxi- If the signal in the area is too strong to obtain
signal mum sound output. these peaks, remove the antenna from the re-
ceiver.
3. Weak Buzz Control (R132) for minimum noise This signal should be weak enough to allow noise
signal (hash), (hash) to come through with the sound.
4. Strong L106 again for maximum sound output. Limit the volume control setting so that this
signal peak can be heard.
5. Repeat Step 2, 3 & 4.

NOTE A - Inextreme fringe areas, and areas subjected to heavy impulse noise, it may be possible to im-
prove the rejection of noise in the sound by a slight readjustment of the quadrature coil at the time
the set is installed. The Picture Guard and Area Switch Controls should be properly adjusted be-
fore readjusting the quadrature coil (L106). The adjustment of the quadrature coil is fairly sharp
and critical, therefore the slug will usually not require more than 1/8 of a turn from its original
setting to obtain best results.

Video L.F. Alignment (with VIVM)

In the I. F. Alignment, limit input of signal generator so that reading on VTVM does not exceed 2 volts d.c. Area Switch in

normal position.

Connect Sig-
Step nal Generator Signal Gen. Connect Miscellaneous
No. Through a .01 Freq. MC. VTVM Connectlons and Adjust
Capacitor Instructions
1. Test Point No. 2. | 43.75 mc. Junction of Connect a 3 volt bias T101 for maximum indication on meter,
Wire protruding R118 and battery, negative limit input to make peak less than 2-volt
from Tuner nest C113 and lead to junction of D. C. on VTVM.
to 5ATS8 (V2). chassis R117 and C111, posi-
tive lead to chassis.

2. o 42.25 mc. " " L103 (rear slug) for maximum. Use first
peak from tinnerman clip end of coil.

3. " 41.25 " " L103 (front slug) for minimum. Input level
should be high enough to produce at least .5
volts at null on VTVM., Use first null ob-
tained from end of coilform opposite tinner-
man clip.

4. Repeat steps 2 and 3.

5. B 44.85 mc. " " L102 for maximum,

6. e 45 mc. e Y L101 (front slug) for maximum. Use first
peak from tinnerman clip end of coil.

47.25 mc. Adjacent Sound Channel Trap (L101 rear slug) see Note 1.

7. Test Point No. 1. | 45 mc. " Connect to tuner test L8 on the Tuner for maximum.
point T.P.1. Connect
dummy load (consist-
ing of 100 ohm re-
sistor and 100 mmf.
capacitor in seriles)
from Pin 1 of V101
to chassis.

Note 1. Adjacent Sound Channel Trap not incorporated on production chassis. To insure proper peak aligning of the I, F.

strip where the trap has been added, the rear slug of L101 should be adjusted out to the end of the coil form. In
areas where the trap action is needed, turn core in only so far as is necessary to eliminate adjacent sound inter -

ference.

Turning core in too far may result in deterioration of the picture signal.

The front side of the chassis as referred to below means the side opposite the tubes.

The rear side of the chassis means the side on which the tubes are mounted.
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Chassis 489 Chassis 490

c Ros L EY Models: BT-12M BC-12M Models: BT-13M BC-13M
BT-12MZ  BC-12MZ BT.138 BC-138
BT-12BZ BC-12BZ

The service material below and on the next seven pages is exact for sets listed
above. The group of sets listed below is similar to those covered with the main
difference in the inclusion of remote tuning arrangement.

Chassis: 493

Models: DT-12M DC-12M
DT-128 DC-14M
DC-10M DC-16B
DC-10B DC-18N

Removing The Picture Tube
1. Remove the chassis from the cabinet.

2.

Disconnect the tube socket and remove the Ion
Trap Magnet from the neck of the tube. Loosen
the wing screw on the deflection yoke bracket.

. Disconnect the second anode lead from the bell

of the tube.

. Remove hex head bolt retaining metal straps

surrounding tube.

. Remove the two hex head screws from the Off-

On Volume, Contrast control shaft support

bracket and the two hex head screws from the

tuner shaft support bracket. Remove brackets.

. Remove the nut, metal washer and insulating

bushing from the tube support strap in the upper
left and right hand corner of the picture tube.
Remove the three hex head screws and washers
from the tube stops at the upper left and upper
right hand corner of the frame.

Loosen the nut retaining the tube strap at the
lower right and lower left hand corners of the
frame. Loosen the three hex head screws from
each of the tube stops at the lower right and
lower left hand corners of the frame sufficiently
enough to allow the stops to move down slightly.

s
| SEE NOTE ¢
1
|
1
1

I S B S B S

__________________________________________________ i

s .

Chassis: 494

Models: DT-13M DC-13M
DT-138 DC-15M
DC-11M DC-17B
DC-11B DC-19N

Removing The Chassis From The Cabinet Base

1. Remove the knobs, the cabinet back, the antenna
terminal plate, the interlock assembly and the
wires from the speaker (or the speaker from the
cabinet).

2. Remove the two hex head wood screws from the
chassis support bracket on the inside rail at the
left rear of cabinet. Remove the hex head wood
screw from the chassis support bracket on the
inside rail at the right rear of cabinet.

3. Remove the four hex head bolts and lockwashers
on the underside of the cabinet along the front
and the three seli-tapping screws and lock-
washers on the underside along the rear.

4. On models equipped with Zoomatenna, remove
the wing nut on underside of cabinet and the
bracket on the inside bottom of the cabinet and
lift Zoomatenna out of the cabinet.

5. Slide chassis back and lift out of cabinet.
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
CROSLEY Chassis 489 and 490, Alignment Information (Continued)

RF AND MIXER ALIGNMENT VHF TURRET TYPE TUNER

Station Sweep Generator
Selector Oscilloscope Bias Connection Adjust

Chan. #10 High side througha Connect 3 v. negative Connect Sweep Generator to On chassis 489, adjust C3,
10,000 ohm resistor bias to test point "RF- Antenna lead-in thru dummy CS5, & C7 to produce a res-

to TP1 on Tuner. AGC". antenna. Set Generator to ponse curve of maximum
Ground lead to Tuner sweep channel 10 frequen- @ain and a similar shape of
Case. cies. Loosely couple Mar- to R.F.and Mixer Response

ker Gen. to sweep output Curve. On chassis 490, ad-
cable, Set Marker to either just C1, C6 & C11.

pixor sound carrier for
channel #10.

GENERATOR
QUTPUT TERMINALS
{50 onms)

AMAA

DIP SHOULD NOT
EXCEED 3db OR 30%
70 ANT OF TOTAL HEIGHT

WW 3000hms

s
§
/

NOTE - Laod length should be kept fo on absokute mwwwam, [ 2 ———— N\
by comecting network drectly fo generotor terminols }'

DUMMY ANTENNA R. F. & MIXER RESPONSE CURVE

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

OSCILLATOR ALIGNMENT (using scope)

Channel Marker
Oscilloscope Selector Bias Sweep Generator Generator Adjust

High side of scope|Channel #2 | Connect 3 v. negative | Set to channel 2 fre- | 59. 75 Sound | Channel 2 oscillator slug so that
to "VID-OUT" bias to test point "RF- | quencies. Connect | Carrier marker falls into bottom of valley
(upper right) on AGC", Connect3 v, | Generator output in on curve (the point corresponding
VIDEO-IF Board. negative bias to test | series with dummy to the 41.25 mc marker as shown
point "IF-AGC", antenna to antenna on Nominal over-allI,F, Res-

lead-in. See sketch ponse Curve sketch on page 8.)

of dummy antenna, Be sure that the Fine Tuning

above. Control is set to the center of its

range.

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

ALTERNATE OSCILLATOR ALIGNMENT

In the tuners used on chassis 489 and 490, there is an oscillator adjustment for each channel. When the receiver is installed,
the oscillator should be adjusted for each chanrel on which a station is operating in the area.

Set the Channel Selector to the channel that is to be adjusted. Turn the Fine Tuning control to as near the center of its range
as will permit the slug to be adjusted. The oscillator trimmer slug is to the left of the channel selector shaft, and is acces-
sible thru a hole in the front of the tuner after the tuner knobs have been removed. Use a non-metallic screw driver and
adjust the oscillator trimmer slug until the proper tuning point is inthe center of the Fine Tuning Range. (A long non-metallic
screw driver with 12" shaft available under Crosley Part No. 172651-1.)

NOTE:

As the UHF section of the tuner operates at extremely high frequencies, no adjustments should be made on this section. The
crystal or the tube may be replaced if the Tuner sensitivity is low. However, there is a possibility of the tuner becoming
detuned when replacing the tube with a new one. If this should occur, it is recommended to try several tubes of the same type
as originally used in order to find a tube that most nearly matches the characteristics of the original. Likewise when chang-

ing the crystal, it is usually best to replace it with the same type removed, trying several crvstals and using the one that
works best.
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CROSLEY Chassis 489 and 490, Alignment Information, Continued
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

CROSLEY (Continued)

I. F. ALIGNMENT

CHASSIS 489 & 490

All lead connections from the signal marker generator and sweep generator must be shielded. Keep exposed ends and ground leads as short as possible (about one
inch). Always locate the ground lead connections as close as possible to their respective hot™ leads in the television receiver chassis, To prevent overioading the
receiver circults, the sweep generator output and signal generator output must be kept low. Turn AGC level control clockwise and contrast counter-clockwise, Noise
Gate control fully counter-clockwise and Area Switch In the **Normal'" position. Set the fine tuning control to the center of its range, set the tuner to an unused channel,
and short the antenna Input leads to prevent noise feed-thru.

CAUTION: One side of the chassis is connected to the power line. Therefore, test equipment should not be connected to the recelver unless an isolation transformer
is used between the power line and the receiver. DO NOT GROUND THE RECEIVER CHASSIS UNLESS AN ISOLATION TRANSFORMER I8 USED,

The two sides of the chassis are referred to as the "wiring side” and the 'tube side” of the chassis.

The ""bottom slug" is the one closest to the board, and the “'top slug” is the one farthest from the board.

Video LF. Alignment (with VIVM)

Connect Signal Miscellaneous
Step Generator Through Signal Generator Connect Connections and
No. a .01 Capacitor Freq. M.C. VTVM Instructions Adjust
1. Test Point No. 2 wire 44.15 mc. "VID-QUT" | Connect 3 v. negative bias | T203 for maximum Indication on meter, limit input to make peak in-
protruding from Tun- Test Polnt | battery to "RF-AGC" test | dication - 2 volts D, C. on VTVM. Use first peak from bottom end of
erclosest to 5SBR8 on VIDEO- | point (upper right)on | coll.
(V2) on 489 chassls, IF Board. VIDEO-8ync -S8ound board.
SAT8 (V2) on 490 Connect 3 v. negative bias
chassis. ' battery to "IF-AGC" test
point (upper center) on
VIDEO-8ync -Sound board,
2. B ™ e, o " Bottom slug of T202 for maximum. Use first peak from bottom end of
coil.
3. " 41.25 me. - " Top slug of T202 for minimum. First null when running slug Into
winding from top end is correct tuning polnt.
4. Repeat steps 2 and 3.
5. Test Point No. 2. 45.1 mc. 0 @ Bottom slug of T201 for maximum. Uase first peak from bottom end of
of coll. Do not use more Input than required for - 2-volt D. C. Indication
of VIVM.
6. - 47.25 mc ” ” Top slug of T201 for minimum. First null when running siug Into
winding from top is correct tuning point.
1. Repeat steps 5 and 6.
8. | Test Point No. 2. 3.9 mc. m @ Bottom slug of L201 for maximum. Use first peak from bottom end of
coll
9. " 39.75 mc. o w Top siug of L201 for minimum, First null when running slug Into
winding from top end is correct tunin, int.
10. Test Point No, 2. 47.25 mc., " " Top slug of L202 for minimum. First null when running slug Into
top s correct tuning point.
11. | Repeat steps 8, 9, and 10.
12. Test Point No. 1. See 44. 78 mc. D Connect dummy load {con- | Mixer output coll on Tuner for maximum. (LD on 489; L8 on 490),
Tube and Alignment sisting of 100 ohm resis- .
Diagram, tor and 100 mmf capacitor
in series from grid of
V111, pin #1, to chassis.
See Note.
NOTE: The point on the P side corresponding to Pin 1 of V111 is the left end of R202 (4. 7K ohm resistor above V111). See printed circuit board diagram.

To Check I.F. ALIGNMENT (with scope)

Excessive sweep input will overioad the circuit and cause distortion in the wave form. Check for possible overload by temproarily increasingand decreasingthe signal
input level and noting any change in the wave form. Excessive signal from the marker generator will distort the wave form. Be sure to keep the marker at the

usable

NOTE: Be sure, when

g the L F. ali t

position of the L F, response curve.

to set the channel selector switch to & channel where moving the fine tuning control does not affect the shape or

Sweep Generator Scope Set Sweep
Connected to Connected Bias Generator Remarks
High side to ungrounded | Through 6L K | Connect negative lead of one | To sweep from | Provide markers as shown on curve.
tube shield V2, 53R8 | ohmsto"VID- | 3 v. bias battery to "RF- | 39 to 40 mc.
on488chassis, SATS [ OUT" test| AGC" test point(upper right) 39.75 428 4723
on 490 chassis. Low | pointon VI- | onVIDEO-8ync-Soundboard, A A L
side to tuner ground. DEO-IFboard | Connect $ v. negative bias T
(upper right). | battery to "IF-AGC" test
point (upper center) on
VIDEO -8ync -8ound board.
3.0-33MC: 98%
42,75
MC. 60~

A slight deviation in response is tolerable,
note, the I, F. stages will have to be realigned.

so% 0%

!

NOMINAL OVERALL I -F RESPONSE CURVE

but if any great deviation is

SOUND ALIGNMENT

The 4.5 mc. trap slug of T301 must be aligned first, regardiess of which procedure is used for the remainder of the alignment (Procedure A or B).

Step Channel Signal Generator
No. Set to Connected to Scope Connected to Adjust
1. Any "VID-IN" and chassis. Set High side (thru dectector probe)to T-32. Low Back out each slug of T301. Then adjust slug on bottom side of
unused generator for 4.5 mc. 400 side of scope to chassls. T301 until first null is reached, Indicated by minimum height
channel cycleAM signal (modulated pattern on scope screen.
30% or greater).

Proceed with the remainder of the Sound Alignment, using either a signal from a TV station as & Procedure A, or alignment equipment as In Procedure B.
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PROCEDURE A (with signal from station)

CROSLEY (Continued)

Step Channel
No. Set to Adjust Remarks
1. Strong L302 (Quadrature coll) for maximum sound output. 2nd peak 8et Buzz Control (R303) approximately 900 from clockwise stop.
signal from open end of coil is the correct peak
2. Weak T302 and T301 top for maximum sound output, Keep signal below limiting., If the signal in the area is too strong to obtain
signal these peaks, remove the antenna from the recelver,
3. Weak Buzz Control (R303) for minimum notse hash. This signal should be weak enough to allow nolse (hash) to come thru along
signal with the sound.
4. Strong L302 (Quadrature coll) for maximum sound output. Limit the volume control setting so that this peak can be heard.
signal
5, Weak Repeat steps 2, 3, and 4,
signal
S8EE NOTE
PROCEDURE B (with alignment equipment)
Step Connect 8ignal Gen, Connect
No. Signmal Gen, Freq. Mc, Scope Miscellaneous Instructions Adjust
1. "VID-IN" 4.5 mc. FM Across speakeror Set Buzz Control (R303) to approximately | L302 (Quadrature coil) for maximum amplitude on scope.
modulated dummy load (3.2 90° from clockwise stop. Adjust volume | 2nd peak Is the correct one from the open end of the coil.
400 cps. 7.5 ohm.) control to keep pattern on scope as am- | Keep signal level high enough to assure limiting.
ke, devia- plitude increases.
tion.
2. @ @ @ Set generator attenuator so that FMsig- | T302 for maximum amplitude on scope. As the height of
nal s below the point of 1imiting. the . pattern Increases, decrease the input control on the
generator to keep the signal below limiting.
3. @ O ” @ " T301 top for maximum peak, keeping signal below limiting
by adjusting the generator output.
4. @ 4.5 mc AM " Use a high input levelon signal generator | Buzz Control (R303) for null (Minimum 400 cps amplitude on
modulated to insure limiting. scope).
400 cps.
5. @ 4.5 mc. FM " Volume control_set at a low level. Re-peak L302 for maximum 400 cycle indication on scope.
modulated
400 cps. 1.5
ke, devia-
tion.
8. @ Repeat steps 2 and 3, keeping signal below limiting.
S8EE NOTF

In extreme fringe areas, and areas subjected to heavy impulse noise, it may be possible to improve the rejection of nolu in the sound by a slight readjustment of the
ting the

quadrature coil at the time the set is installed. The Picture Guard and Area Switch Controls should be properly adj
ure coll is falrly sharp and critical, therefore the slug will usually not require more than 1/8 of a turn from ts original setting to obtain

d before readj ure coil (L302),

The ad of the quad
best results. G_]
Aé% SWI02
RF g
mae T3] oswol [ g AETe [ AL %
c3e R326 "
—t N
otz @Q” AuDIO
308 T ViiS 3 (')UTPUT
12BK5 .
N ¢ ere . G).‘@ _grresov
& - o wa] e @ @g
% / eT35 5 R327 '-——r‘—l—%v; %
\"‘ e ¢ vasy e T
[ ]
ca2y Yn 3 oT38
%m cze N .’
cxps QL ! ) ,"‘"l .
g— 3 asor .
T390 7 O g B2
/@n Zl@\ 120 % “ €34
VIO7 =@ Su
'\®® 5CM8, ) ‘ et
\\é @’40!{ : @
{ TR b i —
c301
. o — BT
L ¢

%

VIDEO-SYNC-SOUND BOARD

PROW DEQ. A=ITERE =i
T e TR
@

35
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CROSLEY

The first run of chassis are stamped with a Code letter A following the chassis number.

stamped on the chassis are used to identify certain circuit changes that are not incorporated on earlier produc-
tion sets. Unless otherwise stated the circuit changes identified by an early code letter are also carried over
The circuits found in chassis 489 Code C and 490 Code B are shown in

into the chassis with later code letters.

the schematic.
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NOTES

1. All voltages measured with an electronic voltmeter connected from socket lug to chagsis. Some voltages are
variable; also they will vary between chassis, with input signal & other settings of controls. Voltages shown
on schematic were taken on a typical chassis with a normal picture on the picture tube, & Contrast & Bright-
ness controls set for 60 volts p-p. on the cathode (pin 11) of the picture tube. Area switch in local position.

Input signal 6000 micro-volts minimum for these readings. Socket voltage tolerance 10%.

2, Supply voltage 117 V 80 Cycle A, C.

3. K =1000.

4. All capacitance values in mmf & all resistance values in ohms unless otherwise noted: tolerance of values is
+10% when not otherwise specified on schematic parts list.

5. Terminals on transformers & coils are viewed from printed wiring side of boards.

6. SW101B is closed when SW101A is open.

T. Jumper will be clipped off on some chassis.

L C502
-

VIOSA
7
S Y]

e 30
RSO
| csor  Z1wes
e = ~ i csos
5[ T T~ 1000
vl | csos
= 000
- -
RSO2 =
Vuee
csos L Rsog
. T ox
-

s1v

HORIZONTAL 80ARD

8. On Video-Sync-Sound Board the "'260V" Designation to Pin 8, V105, is at +250V Potential. On Vertical Board
the "+525V"' Designation is at +400V to +500V Potential,
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CHASSIS 489 CODE B - To increase vertical stability on weak signals. C-381 was changed from 1500 mmf to
. 005 MFD, C-323 was changed from 1000 mmf. to.05 MFD, and R383 was changed from

47, 000 ohm to 68, 000 ohm.

CHASSIS 489 CODE C - To improve vertical hold range. C402 Vertical Integrator was changed from 490 CODE B
490 CODE B Part No. 157812-1 to Part No. 170203-1, and C401 .047 MFD Part No. 39478-28 was
added. At the same time an additional change in the Brightness Control Circuit was
made to handle slight variations between different manufacturers CRT's. R110 was
changed from 680,000 ohm to 220, 000 ohm; R111 was changed from 390, 000 ohm to 1
megohm. On some chassis the jumper across R110 may be removed to extend the range
of the brightness control at its low end. It may be necessary to add or remove this jumper
upon replacement of the CRT. The lug marked +135v on the Focus Terminal Board was
originally connected to the junction of R110 and R111.
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CROSLEY (Continued)

£l

PRINTED CIRCUIT BOARDS CHASSIS 489 & 490
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pUMONT

ALLEN B. DU MONT LABORATORIES, INC.

RA-380/381 CHASSIS

(material on pages 39 through 42)

VIDEO IF ALIGNMENT RA-380/381

Connect the alignment generator to the tuner look point through probe shown in Figure 1. Connect a

-4.5 volts bias supply to P203, the I.F. AGC test point. Turn the Station Selector to channel 3. Set Buzx
Control (R328) to mid-range.

Signai Generator Output . .
g2 Frequency Connect to] Indicater (SR 12 Es T
Tuner Look Junction of
Point (see L201,L203
43.7 mc | Figure 1) (P204) P203 Z204 (Top and Bottom) and
1 No Swee VTYM -4.5 L136 (Mixer Plate Coil) for max-
P @ T VTVYM volts imum negative reading
As Above As Above
47.25 MC As Z201 (Top) for minimum
2 | No Sweep @ CGLEED Above negative reading
As Above As Above
45.1 MC As Z203 and Z201 (Bottom) for
3 No Sweep @ (LD LT 3 VTVM Above maximum negative reading .
As Above As Above
42.5 MC As Z202 for maximum negative
4 NoSweer| (@ As Above | FNTVM Above reading
As Above As Above
43.7 MC As L136 (Mixer Plate Coil) for max-
5 No Sweep @ LD LT 5 VTVM Above imum negative reading
SOUND IF ALIGNMENT
Pin 7, VTVM Pin 2, V204B
4.5 MC V204A 47(;"2'"h (P208) None L204 (Top) for moximum nega-
6 4025"5 @ resistoorm EVIVM Required tive reading
(see fig. 2)
As Oscillo- Cﬁ::de
Faanl Rl R Pin 11 As L204 (Bottom) for minimum
7 AM foug Above amplitude
@ XTAL 7 XTAL
Strong TV Signal .
8 with Teleset tuned AbAs Z205 ond Li?‘?":or maximum
for best picture ove
Very weak TV Sig-
nal with Teleset As Z205 ond L208._for moximum
9 tuned for best pic- Above audio
ture

NOTE: After alignment has been completed adjust the Buzz Control (R328) for best sound under signal
conditions available.
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USE OF SYMBOLS
Solid symbol indicotes source of voltage.
Open symbol indicetes point to which volt-
age is supplied.
Solid bar indicates an adjustable control.
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ol MUNT RA-380/381 SCHEMATIC

r207
SOUND ALIGNMENT
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VENT. Svhc
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183-67

Pl
o -4

arev J—; e

3.  All resistors are 10%, one-half watt unless otherwise indi-
cated. WW indicates wire wound resistor.

4. Al capacitors are 20%, 500 volts, unless otherwise indicated.
CHASS'S NOTES All capacitors are ceramic, unless indicated as follows:
C-Composition, M-Mica, P-Paper, + Electrolytic
1. Al waveforms and voltages were taken under operating con- . . o _
ditions. The receiver was tyned to an average strength TV 5. !:ors":"‘,zr:h;?“ong:o';;030047 mf, 10%, 400 volt capac
signal and the Local-Distant switch was placed in its Local . .
position. 6. In some chassis o 47K, 10%, Y2 watt resistor (Part No.
2. Voltages 20 % of those shown are normal. 02 251 970) is connected between pins 5 and 6 of v202.
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DUMONT Chassis RA-380, RA-381, Service Information, Continued

1F REJECTION TRAP FACTORY
ADJUSTED TO 44.85MC
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EMERSON RADIO & PHONOGRAPH CORPORATION

TYPE MODEL NUMBER TV CHASSIS KINESCOPE TUNER TYPE UHF STRIP
“V.H.E."
RECEIVERS 1214, 1216, 1218 120322-V 21ALP 48
1224, 1226 120329-V 24DP 4A 470998 "Toe
TR
N CEIveRS 1215, 1217, 1219 120323 T 21ALP4B 47099 N UHF
rips
1225, 1227 120330-T 24DP4A Required

(Circuit diagram is on the next two pages, followed by alignment instructions)

TO REMOVE SAFETY GLASS: Models 1214 to 1219 using die cast front.

Remove channel selector and fine tuning knobs. Insert fingers in space formerly occupied by the knobs and pull out the retainer
strip. Remove the top and bottom retainer strips and then unscrew the two brackets (on the right hand side) which secure the
safety glass to the die cast front. Move the right side of the glass out sufficiently to clear shafts and then slide glass out to the

right to remove it from cabinet.

TO REMOVYE CHASSIS FROM CABINET: Models 1214 to 1219 using die cast front.

All receiving type tubes and many components may be changed while the chassis is still in the cabinet. If it is necessary to

remove the chassis from the cabinet the following general method may be followed:

1. Remove rear cover.

2. Disconnect antenna mounting terminal strip and unsolder speaker leads from printed board.
3. Remove the screws which fasten chassis support brackets to upper and right side of cabinet.
4. Remove screws holding power transformer brocket to bottom of cabinet.

5. Remove the four front corner screws holding die cast front to cabinet brackets.

6. Slide entire die cast assembly, together with chassis, out from the front.

TO REMOVE PICTURE TUBE: Models 1214 to 1219 using die cast front.

1. Remove all knobs.
Remove chassis as described above.
Carefully place the die cast front on o flat padded surface.

Remove five screws which hold the control pane! bracket to the die cast front.

Remove the screws (2 per rail) which hold the top, bottom and side rails to the die cast front.
Lift chassis assembly up and away from picture tube.

Remove four screws which hold the kinescope retaining ring to die cast front,

Picture tube may now be removed.

To re-install picture tube, reverse the above procedure.

COVXNGTUNBWN

[

CONDITIONS FOR TAKING VOLTAGE AND RESISTANCE READINGS

Antenna discannected and antenna terminals sharted on tuner ond connected to chassis {use short leads).

Line voltage 117 volts (Disconnect power for resistance readings).

. 3 valt bias battery connected ta A.G.C. circuit, positive terminal to chassis, negative terminal to junctian of R-1,

C2, which is connected to junctian of R2, C4 (see Fig. 5) BIAS BATTERY USED FOR YOLTAGE READINGS ONLY,

wN -

Disconnect high voltage lead and kinescope socket. Remove ion trap and width control shim on neck of kinescope.

4. All controls in position far normal picture. (Varied when it directly effects reading).
5. All measurements taken with o vacuum tube voltmater and ohmmeter.
6. All readings listed in tables were taken between points shown and chassis. . s .
7. Resistance readings are given in ohms unless otherwise noted. E | f? e :
8. N.C. denotes no connection. “ &k g
ALIGNMENT OF HORIZONTAL OSCILLATOR AND A,F.C. éf \ j *
This can be accomplished without removing chassis from cabinet as follows: o] @ ‘ /
1. Tune set to o known good channel. If overload accurs, turn the ‘‘local-Distance’” control R100 counterclockwise until Ye TEEK‘ ‘)
a steady picture is received. EE\ e
2. Short phasing coil L-8 by placing a jumper wire across C-54 which is in parallel with L-8. See Figure 7 for lacation G \ e §§
of C-54. Short horizontal oscillator grid pin 7 of V12, 6CG7 to chassis. ’e 3
3. Set "*Horizontal Hold’' control to center of its range. @@
4. Adjust the ‘‘Horizontal Balance'' control R-77. ny_ir® e
5. Remove shorting jumper wire from C-54 and adjust L-8 for same synchronous condition as in step 4 above. =54 ry *
6. Remove short from the horizontal control grid. Horizantal frequency circuits are now properly aligned. 5
Adjustment of Local-Distonce Cantrol (R-100} #Ffégr

Before adjusting, make sure the Horizontal Oscillator and AFC have been properly adjusted (see above).

@3]
i
NoT

A2-A13

1. Local Distant Contral {R-100)
Sets are shipped out from the factary with this control set to its *'distant’’ position {moximum clockwise). This posi-
tion provides best signal to noise ratio {minimum snow) and should not be changed unless overload (streaking in pic-
ture, poor sync stability, high distorted contrast, otc.) is noted on the stronger channels. If overioad exsts, set
controst control to mid position and adjust ‘'Local Distant'’ control in a counterclockwise direction to o point just

under on overload condition.

W Se
£2g= DLy
e ESX
o0 o3
feri ey Pio
g
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¥§ wx
3e zz
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
EMERSON Chassis 120322V, 120323T, 120329V, 120330T, Schematic Diagram
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

EMERSON CHASSIS 120322V, 120323T, 120329V, 120330T, Alignment Information

VIDEO L.F. ALIGNMENT
ALIGNMENT OF OVERCOUPLED I.F. STAGES:

Short pin 1 of V-2, 3CB6 to chassis. Connect detector probe to pin 5 of V1, 3CB6. Capacity couple sweep generator to tuner
mixer plate through shim assembly as described above. Adjust tuner I.F. coil (see Alignment Points Figure 4) for a peak at
45 mc. Adjust 41,25 mc trap af top of T-1 for maximum rejection at 41.25 mc. Adjust bottom of T-1 for a flat rasponse of the
42,6 mc. point, +10% as compared to the 45 mc. point to obtain response as shown in Fig. 1, If necessary, trim L1 and T1
(top and bottom) to obtain the response as shown in Fig. 1. Disconnect all leads.

ALIGNMENT OF STAGGER L.F. STAGES:

Connect V.T.V.M. probe to junction of R13, R17, L4 with common of V.T.V.M. to chassis. Place -3 volts on AGC line at
junction of R2, C4 and R15. Set tuner channel selector on an unused channel. Capacity couple signal generator to grid of 1st
Video I.F. {pin 1 of V1, 3CB6). For the following adjustments set the amplitude of the signal generator so as to keep the
V.T.V.M. reading across the video detector below 2 volts. Set signal generator to 45. mc. and adjust T-4 for maximum response.
(If two peaks accur, adjust for peak with slug furtherest from chassis), With signal generator ot 42,5 mc. adjust T-3 for maximum.
Turn 47.25 mc. trap on bottom of T-2 can all the way out. Set signal generator to 44. mc, and adjust top for maximum response.
With signal generator set at 47.25 mc. adjust the 47.25 me. trap for minimum response, Use a high output from signal generator so
as to obtain visible minimum, Remove signal generator and V.T,V.M. connections. Leave bias on AGC line and channel selector
on an unused channel.

OVERALL IF ALIGNMENT:

Connect a 20K Ohm isolating resistor to the oscilloscope probe. Connect this input to a voltage calibrator and adjust the
vertical gain of the oscilloscope so that a 2 volt peak to peak input produces an image between two reference points on the
vertical scale of the oscilloscope. For the following adjustments, maintain signal level so as to produce an image which will
fall approximately between the chosen reference points.

Capacity couple sweep generator to tuner mixer plate through shim assembly as described above. Connect oscilloscope input
across video detector load resistor R-13. Adjust sweep generator cutput to maintain proper vertical size - vertical gain of
oscilloscope is left untouched. Use loose coupling for marker generator and keep marker output as low as possible in order not
to distort frequency response curve. The overall response curve should be shown as in Fig. 2. The picture carrier 45.75 mc.
should be 60% to 70% down from the 45 mc. peak. Tilt in either direction should be less than 25% and the ratio between the
peoks and valley should be less than 20%. The 42 mc. point should be in the same line or within 10% above the 45,75 picture
carrier. If the overall response does not meet these limits, then trimming adjustments can be made as follows while observing
wave form.

Picture carrier position can be varied by adjustment of T-4. Tilt may be adjusted by varying T-2. Band width is adjusted by T-3.
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

MODEL 1232
mm n PP CHASSIS 120331-H
0 MODEL 1233
CHASSIS 120332 -R

Model 1232, Chassis 120331H, and Model 1233, Chassis 120332R

(Service material below and on the next three pages)

TGO REMOVE FRONT MASK (to clean face of picture tube)

Place the receiver back plate on a fevel surface with the bottom facing you. The back plateis equipped with four small
bumpers which permit stable support of the receiver. Remove all knobs. Remove the two screws which are mounted at
the bottom lip of the front mask assembly. Lift up the mask assembly on the bottom side. The assembly, which hinges
around the top, will then separate completely from the main cabinet.

REMOVAL OF CHASSIS FROM CABINET
1. Remove front mask as described above.
2. Remove four screws which are symmetrically placed at the bottom surface of cabinet.

3. Set the cabinet down in its normal operating position, At the back of the cabinet, remove the built-in antenna leads
and the AC interlock. Also remove the three knobs at the back.

4. Remove chassis from the cabinet.

ALIGNMENT OF MIRACLE PICTURE LOCK (Horizontal Oscillator and A.F.C.)
1. Short phasing coil (L-7) by means of a jumper wire.
2. Rotate horizontal hold control (R-43) fully clockwise.

3. Starting with horizontal frequency slug (T-5) all the way *in® looking at rear of chassis, rotate ®"out” until picture
just locks into sync (adjust “out” additional 1/4 tumn.

4. Remove short from phase coil and starting with slug all the way “in® adjust “out” until picture almost locks into
sync (2-3 diagonal bars).

5. Check for horizontal hold while switching channels, If this is not obtained at extreme clockwise position of hori-
zontal (hold control R-43) turn frequency slug (T-5) ®out” slightly until desired results are obtained. If excessive
squedging (Christmas Tree effect) is experienced while switching chinnels, repeat steps No. 1 through No. 5.

VIDEO [.F. ALIGNMENT
1. Connect 3 volt bias to A.G.C. line. Negative terminal to junction R-2, C-4 positive terminal to chassis.

Connect I.F. marker generator to floating shield of tuner mixer tube and V.T.V.M. to junction L-4, R-23.

Adjust C-1 for maximum capacity.

Adjust marker to 45 MC and peak T-2 for maximum (keep signal generator output as low as possible).

Adjust marker to 43.5 MC and peak T-1, L-1 and T-11 (Tuner I.F.) for maximum (keep signal generator output as
low as possible).

6. Connect an oscilloscope through a 20,000 ohm isclation resistor in place of the V.T.V.M. and connect a sweep gen-
erator to floating tube shield of mixer tube along with marker generator, Adjust output of sweep to produce about 2
volts peak to peak at oscilloscope and reduce marker signal so as not to upset the response curve.

Sl

Adjust marker to 45,75 mec. This marker should appear 60% down with respect to related peak of response curve. {f
not at 60% adjust C-1. Limits of response curve are 30% tilt and 20% peak to valley ratio. Bandwidth should be

approximately 3 mc. wide.
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

EMERSON RADIO & PHONO. CORP.
Chassis 120331H, Model 1232,
Chassis 120332R, Model 1233.

PRODUCTION CHANGES

1. To improve vertical and horizontal sync in
weak signal areas, a 10 uh R.F. choke (part
#705021) has been added in series with plate
(pin #5) of 6AX4 horizontal damper tube, V-12.
2. To increase A.C. line filtering, C-65 has
been changed from .01 to .0022 mfd., 400 v,
An additional capacitor, also .0022 mfd. was
added from other side of A.C. line to chassis.

3. To provide more positive vertical lock, R-51
1/2 watt.
If vertical hold control must be set to maximum

was changed from 100K to 220K ohms,

resistance to lock picture, increase value of
R-53 to 820K, 1/2 watt.

4. Some sets are provided with an additional
A.C. power line antenna.

5. C-20 changed from .047 mfd. to 0.1 mfd.

C-40, .022 mfd., 400 v., changed to same
value 600 volt condenser.

6. R-44 changed from 100K to 47K, 1/2 watt.
R-69 has been changed from 1.5 ohms, to
1.2 ohms, 1/2 watt, 10% resistor, to prevent

blooming. Also 1V2 tube may cause this type
of fault.
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

EMERSON RADIO & PHONO,

CORP.

Chassis 120331H,

120332R
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BRIGHTNESS
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HOLD

R-54

VERT. —] -

HOLD

SCUND LF. ALIGNMENT

1. With antenna loosely coupled to set adjust receiver to a weak signal channel,

2

3.

5. Re-adjust secondary of discriminator T-3 towards original slug position for minimum reading on V.T.V.M. Check

ALIGNMENT OF A.M. RADIO
Since the alignment of the radic section is conventional, it will not be treated in detail. The [.F. frequency is 455 K.C.
Location of alignment points are shown in Figure No. 3. .With variable fully open adjust oscillator trimmer (C-46) to

163

then set for 1425 k.c. signal and antenna trimmer (C-45) is adjusted for maximum signal. L-13 is an I.F. trap and is
adjusted to minimize a 455 k.c. signal with the variable fully open.

FIELD ALIGNMENT OF PART NO. 470938 TUNER USED [N CHASSIS 120331-H

Ordinarily the only adjustments required in the field are those necessary to compensate for variations in escillator tube

rep

adjustments arenecessary, then proceed as follows: (Since this tuner is of the incremental inductance type, all oscillator
adjustments should be made commencing with the highest channel and then proceeding to the lower channels.

1.
2.

3.

C-45
R.F.
TRIMMER

VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
EMERSON Chassis 120331H and 120332R, Alignment Information, Continued

Place a V.T.V.M. (negative scale) to junction L-14, C-66 and adjust T-12 and L-2 for maximum limiter voltage on
V.T.V.M. Amount of input signal should be such that a sharp maximum reading can be obtained.

Connect V.T.V.M. to junction R-14, C-13 (negative scale) and detune discriminator (T-3) secondary to produce a
maximum negative reading. (Looking at back of set secondary slug is closest to you.)

Adjust primary of T-3 for maximum negative reading. (Slug furthest from rear of set).

avdio, if distorted. Repeat steps No. 1-5.

8 k.c. With variable tuned to receive a 600 k.c. signal, adjust antenna slug (L-8) for maximum signal. Variable is

lacements. This can usually be accomplished with the channel No. 13 oscillator adjustment. If individual channel

Set channel selector to channel No. 13. Set fine tuning control to electrical center of its range.

Adjust channel No. 13 oscillator adjustment, (See Figure No, 1) for best picture and sound. Use a non-metallic
screwdriver.

Channels No. 2, No. 4 and No. 6 have slug adjustments and should always be adjusted starting with the higher
channel. (See Figure No. 1). !t is recommended that channels No. 13, No. 6, No. 4 and No. 2 slugs, only, be
adjusted in the field in that order when necessary.

Channels No. 12 through No. 7 can be adjusted if required by bending the hair pin inductances through the hole
provided (See Figure No. 1).

Channels No. 3 and No. 5{split coil windings)should not have to be compressed or separated ordinarily,

“L-13 T-7
WAVE TRAP I ST i.F
455 KC. TRANS.
/455 xC
C-46
0sC.
TRIMMER

Ml

T

| THAE

T-8
2 s S ANTENNA

o TRANS.
4?5 XC. 8+ ‘ TERMINALS

FIG. NO.3 RADIO CHASSIS I.F. QUTPUT

L-8 L-9 ALIGNMENT  POINTS
ANT. COIL 0SC. ColL T'“ /
I.F. OUTPUT
TRANS. -""@
T-3 (TOP) 7
@ visc. [ @ [sEconoary '\‘,EET'
TRANS. {BOTTOM) SIZE. tggr
N 4.5MC. PRIMARY JON TRAP R F. PLATE
CEviR BOINT TRIMMER
~ Sere
v
@ LINEARITY
L-1 MIXER GRID
INPUT IF. z CHANNEL i3
@ colL O R- 68 0SC. ADJ.
) 43.5MC. FOCU:
€ contoL 52 012
- T-2 HORIZ.
43.5 MC (TOP) 45.0 MC (TOP) PHASE CoIL
T-12 -2 s FINE
. T . TUNIN
4.5MC (BOTTOM) 4 5[01_1:7(907 OM) FREG, COIL UNING
C-1 EXTERNAL SOUNO
Po '@’ SELEGTOR
1.f. BaNDwIOTH
ADJUSTMEN
FIG. NO.t ALIGNMENT POINTS
F16. NO.4 T.V. CHASSIS ALIGNMENT POINTS VHF TUNER 470938

50




VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
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TYPE MODEL NUMBER TV CHASSIS TUBE SIZE TV TUNER
VHF 1254 14RP4A

RECEIVERS 1264 USSR 17AVPAA 470980

UHF - VHF 1255 14RPAA

RECEIVERS 1265 120342R 17AVPAA 470987

The service material below and on the next four pages is exact for sets listed above.
The circuit diagram marked Figure 4, printed across two pages, is to be used when
servicing these sets and the additional group of 21" sets listed in the table directly

below. These 21" sets obtain an approximately 10% higher voltage by using a silicon

type instead of a selenium rectifier, a few component changes, and a type 12D4 damper

tube for V-12 position,

TYPE MODEL NUMBER TV CHASSIS TUBE SIZE TV TUNER
VHF
RECEIVER 2064 120358H 21BTP4 or 470980
UHF — VHF
RECEIVERS 2065 120359R 21ALP4B 470987

The additional models listed in the table below are electrically and mechanically similar

to the first group of sets, but incorporate a radio tuner and a function switch, A sepa-
rate diagram exact for these sets and including the radio section (and its alignment) is
printed on the sixth page of this section.

TYPE MODEL NUMBER TV CHASSIS KINESCOPE TV TUNER

VHF 1258 14RP4A

RECEIVERS 120347H 470980
1268 17AVP4A

UHF.V

RECE|CERS 1259 14RP4A

120348R 470987

1269 17AVP4A

To Remove Picture Tube

1. Remove front mask and safety lens as indicated above.

2. Remove masonite back from set and remove picture tube socket, ion trap, aluminum width shim and yoke clamp from neck

of picture tube.

3. Loosen two screws which secure the picture tube to the cabinet.
4. Remove picture tube part way out through front, disconnect high voltage lead from second anode (be sure to discharge

high voltage first) thenremove picture tube completely. Note: Secure the deflection yoke to prevent its falling when pic-

ture tube is removed.

To Remove Chassis From Cabinet

All receiving type tubes and many components may be changed while the chassis is still in the cabinet. If it is necessary
to remove the chassis from the cabinet, proceed as follows:

1. Remove knobs.

2. Remove masonite back (disconnect tuner antenna lead from VHF (And UHF if used) antenna terminals.

3. Remove four screws from bottom of cabinet (rear section).

4. Remove picture tube socket, ion trap, loosen deflection yoke clamp and remove aluminum width shim. Disconnect high
voltage lead from second anode (discharging high voltage first).

5. Unsolder speaker leads and slide chassis out. The left side of chassis should be lifted slightly to clear tuner shaft

when sliding out.

51




VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
EMERSON Chassis 120341H, 120342R, 120347H, 120348R, 120358H, 120359R, Continued
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FILAMERT 'sTRING (2) PicTuRe TubE (8) Figure 2 - TUBE LOCATION DIAGRAM

To Re move Front Mask and Safety Lens

1. Remove two screws from bottom front section of cabinet.
2. Pull bottom of front section away from cabinet and then push upward to remove top tabs from the top of the cabinet rear
section., NOTE: Saofety lens should be cleaned with a mild detergent. Do not use any abrasive cleaners or chemicals.

Video I.F. AIigﬁment

1. Connect 3 volt bias to A.G.C. line, Negative terminal to junction R-2, C-4 positive terminal to chassis.

2, Connect |.F. marker generator to floating shield of tuner mixer tube (see Note below) and V.T.V.M. to junction L-9, R-34.

3. Adjust C-1 for maximum capacity.

4. Adjust marker to 45.5 MC and peak T-4 for maximum (keep signal generator output as low as possible.)

5. Adjust marker to 43.5 MC and peak T-2, L-3 and T-1 (Tuner I.F.) for maximum (keep signal generator output as low as
possible.)

6. Connect an oscilloscope through a 20,000 ohm isolation resistor in place of the V.T.V.M. and connect a sweep generator
to floating tube shield of mixer tube along with marker generator. Adjust output of sweep to produce about 2 volts peak
to peak at oscilloscope and reduce marker signal so as not to upset the response curve.

7. Adjust marker to 45.75 MC. This marker should appear 60% down with respect to related peak of response curve. If not at
60% adjust C-1. Limits of response curve are 30% tilt and 20% peck to valley ratio.

NOTE: Part of the procedure calls for use of a *‘floating’’ shield over the mixer tube of the tuner. The tube shields now used in the
tuner connot be removed from their mounts. Instead of a '‘floating’’ shield the following method is used.

Take a thin piece of copper or brass foil %2’* by 2'* and paste on to a thin piece of onion skin insulation. The insulation
should extend about 1/8'* beyond the two long sides and one short side while the foil should extend beyond the insulation on the
other short side.

The shim assembly is then slipped in lengthwise to fit between the mixer tube and its shield with the metal foil facing the
tube. The short side with the extended insulation is placed towards chassis while the side with the foil extending beyond the insu-
lation is connected to the sweep generator. The shim may now be rotated for maximum coupling as observed on the oscilloscope.

Sound I.F. Alignment

1. With antenna loosely coupled to set adjust receiver to a weak signal channel.

2. Place a V.T.V.M. (negative scale) to junction L.-8, R-16 and adjust T-10 and L-4 for maximum limiter voltage on
V.T.V.M. Amount of input signal should be such that a sharp maximum reading can be obtained.

3. Connect V.T.V.M. to junction R-21, C-23 (negative scale) and detune discriminator (T-5) secondary to produce a maxi-
mum negative reading. (Looking at top of chassis secondary slug is closest to you.)

4. Adjust primary of T-5 for maximum negative reading.

5. Re-adjust secondary of discriminator T-5 towards original slug position for minimum reading on V.T.V.M. Check audio,
if distorted. Repeat steps No. 1-5.
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Alignment of Miracle Picture Lock (Horizontal Oscillator and A.F.C.)

This can be accomplished without removing chassis from cabinet as follows:

1. Turn picture stabilizer (R-28) fully clockwise (minimum resistance) and tune set to a known good channel.

2. Short phasing coil (L-12) by a jumper wire across C-45, .01 mfd capacitor.

3. Rotate horizontal hold control (R-57) fully clockwise (locking from front of set.)

4, Starting with horizontal frequency slug (T-7) all the way *‘out’’ (towards you looking at top of chassis), rotate “‘in’
until picture just locks into sync, Then, turn slug in about 1/2 turn more,

5. Remove short from phase coil and starting with slug all the way “‘out’’, adjust ‘‘in"' until picture almost locks into
sync (3-4 diagonal bars),

6. Turn horizontal hold (R-57) to counterclockwise position to lock picture ‘‘in'’, then turn horizontal hold back to full
clockwise position. If picture falls out of sync, adjust frequency coil slug (T-7)slightly.

7. Check for horizontal hold while switching channels. If this is not obtained at extreme clockwise position of horizontal
hold control, turn frequency slug T-7 *‘in"" slightly until desired results are obtained. If excessive squedging (Christmas
Tree effect) is experienced while switching channels, readjust phase coil slightly. Check to make sure no horizontal
bending is introduced a top of picture.

*NOTE: T-7 and L-12 must be adiusted with a hex head adjustment tool and not a screwdriver.

Adjustment of Picture Stabilizer (R-28)

For local signals, this control (R-28) should be set to its extreme clockwise position(minimum resistance).

If sync improvement is required in electrically noisy areas, the picture stabilizer control (R-28) is turned in a counterclock-
wise direction until the best sync stability is obtained. Be sure to check all channels for sync instability, since a compro-
mise setting of R-28 might be necessary.

Horizontal Size Adjustment

Width is controlled by an aluminum shim inserted between the picture tube neck and the yoke. To reduce width the shim is
placed further inside the yoke and vice-versa to increase width. Then recheck ion trap setting.

To Eliminate Barkhausen and/or Snivets

We have found that under certain conditions some 25CD6-GA, GB tubes cause ‘‘snivets’’ in the picture. To eliminate this
possibility so that servicemen will not have to hand pick 25CDé-GA, GB tubes, we are using an ion type of trap around the
top portion of the 25CD6-GA, GB tube. These are factory adjusted and should not usually require any further adjustment.
This trap can be adjusted in the field if need be, simply by turning around tube until snivets and/or Barkhausen is elimi-
nated. If necessary, turn the trap over and rotate ance again. Make sure you check all channels received in that area.

Tuner Descriptions

VHF tuner #470980, used in chassis 120341H is a 12 position, series filament, incremental inductance type tuner. Switch-
ing is accomplished by means of 4 ganged wafer sections i n a removeable turret with two circular rows of contacts on one
side of each section. A single stationary spring contact is used for each circular row of contacts.
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VOLUME TV-

, Models 1258, 1268,

and Chassis 120348R, Models 1259, 1269,

These sets are similar to Chassis 120341H and
120342R, but include a radio tuner and a function

EMERSON Chassis 120347H

SINIOd LNIWNDITY ANV

Quv00 41 10 Luve

1 MLmGI BRITION NO]
-.0.:.- AdO-NO

AP
LowA slA e !
&) Vs woer wmavr 4,
4 v

1

wi-n

WhaMNLL
o

Lerr

A oA
us ey

v-a

windy

24
wEhon
UVOR WNDS QY O3GIA 4O L¥md

[S0aAL Wi we
w0 saaws dhan

1
1
A A
% -
A
]
[}

oA A
saes  sves

[ svnn oove 014

SNOILIBOS “ONOHY WO OITVU %O

SNOILOINNGD ¥WILVIH

switch. Use the circuit on this page and balance

of service data on previous pages.

envs{via-A
Y 41 ONNOS
ONY 4RY 41 OIUA ONZ

Juvos awnae

“WAHLO SSIIND SOMNN W WY NG NYNL JUON SNOLIOVIYD
Q4R M 3NV ING NWHL S5 SNOLIDVIYD

omvy 08314

L1VM 2/t ONY (SMKO 000! = %) SWHO NI JUY SHALSISIY

NOLLYD0T 39N1-SISSYHD 01aVy io._.wmm%vmo.:
10D LNV " 039S0 'SNVAL 31 Pug
:.m o__.._ 2i-1
zuzﬁzhumo
IO Ty 4: .
A
_\‘v e
1
17 O[s]E
. \ I \
mu::n_m.hoh_ J i zu._.mu>zoo YII1dNY
Ne089-2 ol1avy 4’1 oIy
- 938¢ ovae
(13)9vd 89~ NO) (W01104 B dO1)
NCSy IMGSH
dvdl JAVM "SNYML 371481
61-1 -4

*OBHIME ITIM

"G3L0M 26UMNINIO $S3INN

[assi+

ASEI+

Asgi e

aozi 4

u...._mu.t.ﬁ.!.._ 07
Vi
0EDO TVLI0A KOV

CCpe 10600y NIWNL 4NA- A4 T

OUBOLY BINNL AMA-| D
1108

S SRS HH BB R
@n\ﬁu —O— % 2

= L
d

_—-e

uado A}y

9|q0IA Y} yym pubis *3°y GGy D 9ZIWILIW 0} paysnlpD st
puo doa *4*) ub si1 |- *ppubis wnuxow Joy paysnipo s)
(S§-D) #wwiy buusup pup Joubis <3°) GZy| 40§ 489S USYy

$1 9|qO1IDA
‘|oubis *2°y 0P D SA13D84 O} POUNY SGDIIDA Y} IM ©3°% 891
0} (9G-D)) 4ounuiy Joip) (1350 isnlpo ‘uedo A Iny 9|qDIIOA iy
*3*) GG¥ St Aduenbayy *4°| 9y| °[IDIOp Ul PR4DARI} Bq JOU [|IM
4! ’|DuUOIJUSAUOD S| UOI4D9S OIpDI Yj jO EoE&:o ay4 #dulg

Olavy "WV 40 LNIWNOITV

*joubis wawixow so04 (/| -) 6n)s puusup ysnipo

’ u A ﬁ 4 u/'u
¢ ..7_ 1 wawe a.a... .:_ _l.o BN 94v5 91/ |
£ 1A
o v rvviogw oA |
#3188 NOILINNS 304 § Z- ’m (R
! WINNL 4HA
g

ANONY (2138 A ¥OI)
ol hE, 298020 4INOL A~
1V 00S1IMY 4

(S138 WA= 290 403)

1nous

¥oLYIUIE0 s ]

woivz LA lowmn e o A - j |
— VW —
NOILDIS 4HN WAL vNIINY aun  VOOT  mya vy A=
YNNILNY J1OOEIT1IL NOILDDS-¥
NI LYng

SISSYHI

IVAAN GNV ONNOND LINDNED GILNING NIIA130. LIVINGD
TYILIT I 0000 $I0IA0ND ONY LHBLL St ’U‘Oﬁ NMOO-QION
QUVOR QILNIVY HOVD LYHS NIVLEID INVIADNINAUIS NIHM
‘SMINOS NMOQ -0 10K

TYOQIAKINI UZONN SISSYHD VL3N JHL 01 CIONNOWE
AT24VIdI8 81 LINOHD HIVI'SONVOS JIIMS ONY OIOIA NO

310N

56




VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
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TYPE MODEL NUMBER T.V. CHASSIS # | TUBE SIZE | T.V. TUNER | TYPE OF UHF STRIP
VHF 20345, 20385 120345V 21ALP4B 470908 “TpB"
RECEIVERS 20345, 20385 120345E 471013 N
(See Note 2060, 2062, 2056, 2058 120343E 471005 N
Below) 20405, 20425 120346V 24DP 4A 470913 “TDB"
R‘é*&;;:ggs 2061, 2063, 2057, 2059 1203446 21ALP4B 471016 sm::: N

NOTE: The VHF models above can, if desired, be easily adapted to UHF by means of interchangeable tuner channel coil strips or
by use of an external converter. Make sure the correct type of UHF strip is used.

To Remove Safety Glass.

21'* Models — Remove knobs at top of mask and insert fingers into spaces formerly occupied by knobs. Pull mask out
and then up to clear bottom channel. Remove the side glass retaining brackets. Loosen but do not remove the top and
bottom brackets. Place fingers oneach glass corner cut out so thumbs are free to move the glass retaining brackets
towards each comer opening, thus allowing the safety glass to be removed.

24" Models ~ Remove top gloss retaining strip. Remove two side decorative glass retaining strips while holding glass
and then remove the safety glass from the cabinet.

To Remove Chassis From Cabinet.
All receiving type tubes and many components may be changed while the chassis is still in the cabinet. If it is
necessary to remove the chassis from the cabinet, the following general method may be followed (slight variations
may exist due to differences in cabinets).
1. Remove knobs and front mask as described above.
7. Remove screws which hold the tuner shaft support to cabinet bracket and those which hold the contrast, volume
and on-off control to cabinet bracket.
3. Remove rear cover, antenna binding post and two screws holding rear tuner support bracket to roof of cabinet. Also re-
move the screw holding the top chassis brace to roof of cabinet. (2 used in 24" models)
4.(a) On 21"* sets remove two nuts which hold side control assembly to control escutcheon. Unsolder specker leads or re-
move speaker.
(b). On 24" sets remove the control bracket which is secured to the inside front of the cabinet. Unsolder spedker leads

or remove speaker,
5. Remove two screws, which are facing rear of cabinet, holding chassis base to support brackets, and two screws from
bottom of cabinet which are holding chassis power supply bracket.

(Continued on the page following the double-page circuit diagram spread)
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Figure 2 - TUBE LOCATION DIAGRAM AND KEVING FOR OCTAL SOCKETS.

57
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EMERSON (Continued)
Schematic Diagram

Chassis "120343E, 120344G,

120345E, -V, and 120346V.

SERVICING OF PRINTED BOARDS

To remove defective components one of several
methods may be used. A recommended method
is to cut close to the body of the defective com-
ponent and solder the new part to the remaining
leads. Another method is to apply heat at the
junction point of the component wire lead and
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Figure 5 — AUDIO & VIDEO PRINTED CIRCUIT BOARD
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l. FE

PLATE

EMERSON Schematic Diagram Chassis 120343E,

VIDEO AND SOUND BOARD
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EMERSON Chassis 120343E,

120344G,

120345E, -V,

120346V, Continued
6. Remove picture tube socket, ion trap, width shim and high voltage lead. {Be sure to discharge high voitage.)

7. Pull chassis out towards rear of cabinet, being careful to guide and support deflection yoke as it slides off picture tube
neck. NOTE ~ When replacing chassis, make certain filter network C-68, R-85 is reconnected. {See Schematic.)

Alignment of Miracle Picture Lock (Horizontal Oscillator and A.F.C.) — Refer to Figs. #3, 6.

This can be accomplished without removing chassis from cabinet as follows:

1. Turn picture stabilizer (R-28) fully clockwise (minimum resistance) and tune set to a known good channel.

2. Short phasing coil (L-12) by a jumper wire across C-45, .01 mfd capacitor.

3. Rotate horizontal hold control (R-57) fully clockwise {looking from front of set).

4. Starting with horizontal frequency slug (T-7) all the way

”OU'”

until picture just locks into sync. Then turn slug in about 1/2 turn more.

5. Remove short from phase coil and starting with slug all the way ‘‘out’’, adjust

“. 3

(towards you looking at top of chassis), rotate

“in"

until picture almost locks into sync

“6. Turn horizontal hold (R-57) to counterclockwise position to lock picture’‘in'’, then turn horizontal hold back to full
clockwise position. If picture falls out of sync, adjust frequency coil slug (T-7) slightly.
7. Check for horizontal hold while switching channels. If this is not obtained at extreme clockwise position of horizontal

hold control, turn frequency siug T-7 **

2 ]
In

slightly until desired results are obtained. If excessive squedging (Christmas

Tree effect) is experienced while switching channels, readjust phase coil slightly. Check to make sure no horizontal
bending is introduced at top of picture. *NOTE: T-7 and L-12 must be adjusted with a hex head adjustment tool,
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EMERSON RADIO & PHONOGRAPH CORPORATION

TYPE MODEL NUMBER TV CHASSIS TUBE SIZE TV TUNER TYPE UHF STRIP
VHF RCVRS 1212,1228,1238,1244,
: 1246,1272,1278 120351~E 21BTPAA 471020 N
OR
1213,1229,1239,1248, o
UHF-VHF 120382-G 21ALP4B 471017 NO UHF STRIPS
1247,1273,1278 . NEEDED

All receiving type tubes and many components
may be changed while the chassis is still in the
cabinet. Here is the general method for remo-
ving chassis from cabinet if necessary.

1. Remove knobs. Of the 8 small brackets
holding safety glass, remove the 2 .on left and
2 on right side. Loosen brackets, but do not
remove, at bottom and top. Place fingers of
each hand at upper corners of glass cut out.
Use thumbs to move brackets towards corner
openings to release glass and lift out.

2. Remove screws which hold tuner shaft sup-
port, and those that hold contrast-volume con-
trol to cabinet bracket.

3. Remove rear cover, antenna post, and two
screws holding rear tuner support bracket to
roof of cabinet, Also remove two screws that
hold two top chassis braces to roof of cabinet.
4. Remove two nuts that hold side control as-
sembly to control escutcheon. Disconnect
speaker leads or remove speaker.

5. Remove two screws which are facing rear
of cabinet, holding chassis base to support
brackets, and two screws holding transfor-
mer bracket. '

6. Remove picture tube socket, ion trap,
width shim, and high voltage lead (discharge
high voltage first!).

(Circuit diagram on the next two pages,
over; alignment on the page following.)

T PR BENG ,, nm

7. Pull chassis out towards rear of cabinet,. . Figwe 6 — AUDIO AND VIDEO PRINTED
being careful to guide and support deflection CIRCUIT BOARD
yoke as it slides off picture tube neck. ™ sy . TR

\I‘.ME oy
wuem-—;ﬁ P -
| P

TO M6 OF , { Spo— . ) ol % N ' y oy
vois scus T8 o » f 0 PR

Figure 7 — HOR. & YERT. SWEEP PRINTED CIRCUIT BOARD

70 R-T3
HORIZ. HOLD CONTROL
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EMERSON. Chassis 120351E and 120352G
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EMERSON Chassis 120351E and 120352G Schematic Diagram
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

EMERSON Chassis 120351E and 120352G Alignment Information (Continued)
Video I.F. Alignment (See Fig. No. 4)
1. Connect 3 volt bias to A.G.C. line. Negative terminai to junction R-5, C-8, positive terminal to chassis. (R-28 maximum
ccw position).
2. Connect |.F. marker generator to floating shield of tuner mixer tube (See Note Below) and V.T.V.M. to junction of L-8, R-36.

. Adjust output of signal generator so that peaking of coils does not produce more than -2v D.C. on V.T.V.M.
4. Peak the following for maximum response: T-3, 44.25MC; T-2, 45.3MC; T-1, 42.6MC; L-1 bottom 42.9MC and T-10,

W

45.3MC. 5. Peak the following for minimum response increasing genera-
PERMISSIBLE TILT tor output if necessary: L-2, 41.25MC ond L-1 top, 47.25MC.
30% EITHER WAY 6. Re-adjust L-1 bottom (42.9MC) and T-10 (45.3MC) for maxi-

mum response.
7. Connect an oscilloscope through a 20,000 ohm isolation
resistor in place of the V.T.V.M. and connect o sweep gen-
l erator to floating shield of tuner mixer tube along with
marker generator. Adjust output of sweep to produce about
2 volts peak to peak at oscilloscope and reduce marker
signal so as not to upset the response curve.

45,75 MC. 8. The 45.75MC marker should appear between 60% and 70%

60% TO 70%

A:,:?z':‘ocx > down with respect to its related peak. If necessary, adjust
47.25MC T-3 slightly.
ADJACENT 9. The 42.9MC marker (See Fig. No. 1) should not fall below
41.25MC SOUND 20% of its related peak. Limits of response curve are 30%
Figure 1. OVERALL I.F. RESPONSE CURVE tilt and 20% peak fo valley ratio.

NOTE: Part of the procedure calls for use of a *'floating’’ shield over the mixer tube of the tuner. The tube shields now used in the tuner
cannot be removed from their mounts. Instead of a ‘‘floating’’ shield the following method is used.
Take a thin piece of copper or brass foil 12'' by 2'° and paste on to a thin piece of onion skin insulation. The insulation should
extend about 1/8" beyond the two long sides and one short side while the foil should extend beyond the insulation on the other short side.
The shim assembly is then slipped lengthwise to fit between the mixer tube and its shield with the metal foil facing the tube. The
short side with the extended insulation is placed towards chassis while the side with the foil extending beyond the insul ation is con-
nected to the sweep generator. The shim may now be rotated for maximum coupling as observed on the oscilloscope.

Sound I.F. Alignment (See Fig. No. 4)

1. With antenna loosely coupled to set adjust receiver to a weak signal channel.

2. Place a V.T.V.M. (negative scale) to junction L-7, R-18 and adjust T-11 and L-3 for moximum limiter voltage. Amount of
input signal should be such that a sharp maximum reading can be obtained.

3. Connect V.T.V.M. to junction R-22, C-24 (negative scale) and detune discriminator (T-4) secondary to produce a maximum

negative reading. (Looking at top of chassis secondary slug is closest to you.)

. Adjust primary of T-4 for maximum negotive reading.

5. Re-adjust secondary of discriminator T-4 towards original slug position for minimum reading on V.T.V.M. Check audio, if
distorted. Repeat steps No. 1-5.
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Figure 4 — ALIGNMENT POINT DIAGRAM -
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

EMERSON RADIO & PHONOGRAPH CORPORATION

TYPE MODEL NUMBER TV CHASSIS TUBE SIZE TV TUNER TYPE UHF STRIP
21ALP4A
VHF 1212, 1228, 1238, 1244
' ‘ ' ' 120353-E OR 471020 ¥ ONAT
RECEIVERS 1246, 1272, 1274 JIBTP4A
UHF-VHF 1213, 1229, 1239, 1245, 120354-G 2”‘&:’“‘ 1017 NO UHF STRIPS
RECEIVERS 1247, 1273, 1275 AL NEEDED

Chassis 120353E and 120354G used in the above listed models are identical to 120351E
120352G covered in the material on the preceding four pages, with differences in horizontal
AFC system and minor changes in resistance and capacity values in vertical oscillator cir-

cuit because B+ boost voltage is used instead of +240.

balance of main schematic on preceding pages.
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

[Emerson Tetosion

Model 1280, Chassis 120360E, and Model 1281, Chassis 120361G,

Using Radio Chassis 120364B.

Models 1280, 1281, are three-way TV-Radio-Phono consoles.

MODEL
CHASSIS

MODEL
CHASSIS

1280

1281

120340E

120361G

Except for the common

dual-speaker system, the television section is completely independent of the radio-phono

section which has ‘its circuit below.

These models use television chassis 120360E and

120361G which are respectively similar to chassis 120353E and 120354G covered by the
material on the preceding page and references made on that page.
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Tube Location and Alignment Point
Diagram for Chassis 120364B

W

_ TV CHASSIS

SPEAKER SWITCHING SYSTEM
Two double-pole single-throw (DPST) *“ON-OFF "’ switches
(sw-1 part of volume control) are used in both Radio and
TV chassis to connect both speakers (woofer & tweeter)
to radio or TV, depending upon which switch is in ‘"ON”
position. In “‘OFF’’ position, both speakers are discon-

nected.

Switches also perform regular function of turning either
radio or TV sections on or off.
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC

"M3" Line, Models 17P1328, 17P1330, and 17P1331 (also UHF types)
(Service material below and on the next seven pages.)

Helght and Vertical Linearity:

To make the vertlcal linearlity and helght con-
trols accessible, 1t 1s necessary to remove the
brightness and vertical hold knobs. Using a small

screw driver, adjust the inner controls R214% and
R208, simultaneously to provide proper plcture
heignt consistent with good vertical linearity.
The final adjustment should extend the picture

approximately L1/8 inch beyond the mask limits.

Horlzontal AFC Controls:

The horizontal stabilizer coill adjustments norm-
ally will be necessary only when the horizontal
phase detector or the osclllator tube 1is changed
and not when the installation adjustments are made,

To Adjust Horlzontal Stabilizer Coll:

l. Select a weak signal.

2. Short Test Point VI to VII. Refer to Fig. 3.

3. Connect a 1000-ohm resistor from Test Point
VIII and IX.

4, Adjust Horizontal Hold Control R255 80 that
the plcture "floats" back and forth through synced
position.

5. Remove 1000-ohm resistor connected from Test
Point VIITI and IX.

6. Adjust 1250 so that the plcture again'floats"
back and forth through synced position. Core of
1250 1s accesslble through the plated wiring side
of the chassis. See Figure 3.

7. Remove short between Test Point VI and VIII.

8. Check horizontal pull-in on various signals.
Do not make any readjustments 1in R255 as the cor-
rect position of the control 1s determined In the
preceding adjustments.

To Remove the Chassls:

1. Remove the telescoplc antenna leads from the
antenna posts.

2. Remove the four hex self-tapping screws hold-
Ing the back to the cabinet and the hex screw near
the interlock.

3. Pull the back off,

4. Pull off the control knobs.

5. Remove the Phillips screw between sections of
telescoplc antenna and remove the antenna from the
cabinet.

6. Remove the plcture tube socket assembly.

NOTE:- PARTICULAR CARE SHOULD ALWAYS BE TAKEN WHEN
REMOVING OR REPLACING PICTURE TUBE SOCKET ASSEMBLY
SO NOT TO DAMAGE TUBE SOCKET PINS.

7. Remove V shaped bracket by removing 2 self-
tapping hex screws holding it to the chassis and
the hex screw to the cabinet. Care should be taken
not to damage ceramic capacitor from chassls to V
bracket.

8. Remove the self-tapping hex
tuning knob and the three hex screws holding the
chassis to the bottom of the cabinet. Remove the
hex screw holding the antenna board and interlock
bracket to the bottom of the cabinet.

acrew near the

9. Grasp the chasslis along side of the VHF tuner
and H-V cage. Tilting top of chassis slightly for-
ward. Move the lower part of chassis towards the
rear of the cabinet until the nylon nut on the
left side of the bottom of the chassis 1s beyond
the small ledge in the cabinet. At this point, the
chassis may be tilted more and moved outside of
cabinet. Place the chassis at an angle to cabinet
with H-V cage near the cabinet and other end turn-
ed out at an angle.

10. Remove 1on trap, yoke clamp by removing open
spring from clamp and centering ring.

11. Place hand on rear of cabinet while removing
deflectlion yoke. Unsolder speaker leads, dis-
connect H-V lead to the plcture tube.

To Install the Chassis:

1. Reverse the removal procedure and observe the
following:

a., Make sure the leads to the deflection yoke
are dressed away from the pilcture tube.

b. Connect the anode lead.

c. Tilt the top of the chassis forward when re-
placing 1t in the cabinet and center control
shaft with holes in cabinet.

To Clean the Safety Glass and Plcture Tube:

Remove the two bottom screws securing the cabl-
net front to the cabinet. Tilt cabinet front out
at bottom. Front, including safety glass, may now
be removed by unhooking it at the top.

The inside of the face glass and the pilcture
tube may now be cleaned. A mild solution of pure
soap and water and a soft cloth are recommended
for cleaning.

NOTE: Do not use cleaning agents such as carbon
tetrachloride, gasoline or benzene or detergents
as they are harmful to the safety glass and should
not be applied.

To Remove the Plcture Tube:

Before removing the picture tube, the chassis,
yoke and the cabinet front must be removed as de-
scribed in preceding sections on chassis removal
and cleaning the safety glass,

The plcture tube, which 1s secured by a clamp
bracket, 1s mounted at the top ty two tabs. While
supporting the rear of the pilcture tube with one
bhand, remove the two hex screws which hold the
tabs to the cablnet and the two hex screws which
hold the clamp bracket to the bottom of the cabl-
net., Tilt the plcture tube forward and 1lift tube
from the cabinet. Place tube on its face and re-
move the two hex screws from the top of bracket to
remove 1t from the plcture tube.

To replace the plcture tube, reverse
procedure and observe the following:

a. Replace insulating tape on the corners of the

plcture tube.

b. Make sure the anode button 1s positioned on
the left slde of the cabinet as you face the
front.

c. It will be necessary to turn the plcture tube
and clamp bracket slightly sideways as 1t 1s
Inserted into the cabinet. Center the tube
before tightening two hex screws in tabs and
two hex screws in the bottom of the cabinet,

the above
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VOLUME TV-13,

GENERAL ELECTRIC Models 17P1329, 17P1330, 17P1331, Alignment Information
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC Models 17P1329, 17P1330, 17P1331, Alignment Continued

VIDEO I-F SYSTEM

The alignment of the I-F system involves the ad-
Justment of 1 trap and 5 pass-band tank circuits.
Allow at least 15 minutes warm-up for the recelver
and test equipment before proceeding. Follow the
usual precautions regarding equipment termination
and cable dress. Some tuning cores will apparently
g0 through two peaks. In all cases,the cores
should be tuned to the first peak starting from
the "out" position. Adjustment locations are in-
dicated in Figure 3.

NOTES:

1. 8et channel selector to Channel 11, Turn
fine tuning control fully counterclockwise. Set
contrast control fully clockwise.

2, Comnnect sweep generator to capacity, type jig
shown 1in Figure 3. If General Electric sweep
equipment 1s used, the indicated resistor should
be omitted,

3. Connect a 3-volt battery from Test Point II
to chassis (positive battery lead to chassis),

4, Comnect scope through 10,000 ohms to Test
Point III. Calibrate vertical galn of scope for
3 volts peak-to-peak for 2 inch deflection, When
aligning base-line to 45 mc,marker should be kept
at 2 inches. Align as shown 1in Video I-FAlignment
Chart.

4.5 MC TRAP ALIGNMENT

1. Turn contrast control fully clockwise,
2. Connect detector network to Test Point IV,
Comnect oscilloscope to detector network, shown

below.

3. Apply a 4.5 mc AM signal through .00lmf to

Test Point III,

4. Tune the bottom core of T154 for minimum sig-
nal observed on oscilloscope.

NOTE: The position of the top and bottom core of
T154 1s considered from the component view of the

chassis,

500 MMF

TO CHASSIS
OF

ING4

TO VERTICAL
INPUT OF SCOPE

RECEIVER

DETECTOR

VIDEO I-F ALIGNMENT CHART

NETWORK

STEP ADJUST DESIRED RESPONSE

REMARKS

1 L150 (trap) for minimum at 47.25 mc
See note.

2 1135 to maximum at 45 mc. See note.

T151 to set 42.5 mc marker at 45%.

T152 to set 45.75 mc marker at

Adjust L150 for minimum
output using AM signal.
Adjust L135 for meximum
output using AM signal.
See section on pre-
peaking for above adjust-
ments.

41.25 mc marker is very
critical and should be

45%. kept between limits of
5-7%. Peak of curve may
5 L152 and L151 for peek region fall between limits of
symmetry. 110% and 130% using 45 mc
) as 100% reference.
AUDIO I-F ALIGNMENT
NOTES3:

1. Tune in a television signal. This will pro-
vide a 4.5 mc signal source for audio I-F align-
ment. Keep the volume control turned down unless
the spesker i1s connected.

2. Conmnect two matched 100,000 ohm resistors (in
series) between pin 2 of V108A (5T8) and chassis.,

AUDIO ALIGNMENT CHART

FIGURE 6. RATIO DETECTOR

STEP | CONNECT VIVM or 20,000 ADJUST
OHMS/VOLT METER

METER INDICATION

REMARKS

1 Between Pin No, 2 of V108A | T154 secondary (top)

Adjust for maximum

and chassis. (See Figure daflection
2 6) T301 primary (bottom) | Adjust for maximum
deflection,

3 Between Test Point V and T301 secondary (top)
the center of the two
100,000 ohm resistors
(Figure 6)

Adjust for zero
volts D-C output.

Repeat steps 1, 2 and 3
to assure proper band-
width.

The position of the top
and bottom cores of
T154 and also T301 is
considered from compon-
ent side of the compon-
ent board.
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Models 17P1329, 17P1330, 17P1331

GENERAL ELECTRIC "M3" Line
Servicing Information, Continued
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC Models 17P1329, 17P1330, 17P1331, Schematic Diagram
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC "M3'" Line TV Sets, Schematic Diagram of Main Chassis
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
GENERAL ELECTRIC ''M3" Line Schematic Diagrams of Tuners (Continued)
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC

"Q2" Line, Models 14P1209,

TO REMOVE THE CHASSIS FROM THE CABINET

Remove any antenna leads connected to the ant-
enna terminal board. Remove the screws securing
the back to the cabinet and the interlock bracket
screw holding the back to the chassis., Remove the
back assembly. Remove the knobs from the shafts
on the top of the cabinet. Remove the three bot-
tom screws located at the middle and rear of the
cabinet bottom. Remove the two Phillips head
screws from the top of the cabinet located to the
rear of the contrast and brightness control. Ex-
tend the outer sections of the telescoping antenns
to their full 1length. Remove the picture tube
socket. Tilt the chassis o from the bottom, as
viewed from the rear, at the same time slide the
chassis out over the neck of the tube. If 1t be-
comes necessary to remove the chassis completely
away from the cabinet, remove the ion trap. Re-
move the spring from the open side of the yoke
clamp so that the yoke can be slid back over the
neck of the tube. The anode should be discharged
with a jumper connected first to the chassis and
then disconnect the anode lead by squeezing the
anode clip. The leads attached to the speaker can
be unsoldered from the speaker terminals,

To install the chassis, reverse the above pro-
cedure, making sure that the anode and spesaker
leads are connected and the phosphor bronze ter-
minal which 1s soldered to the bypass condenser on
the tuner 1s inserted in the bottom of the nylon
nut so that the bottom screw secures the terminal
to the bottom of the cabinet.

14P1210,

14P1211, 14P1212 (also UHF types)

REMOVAL OF THE CABINET FRONT OR PICTURE TUBE
FOR CLEANING OR PICTURE TUBE REPLACEMENT

Remove the two bottom screws securing the cabi-
net front to the cabinet bottom. Remove the two
screws located on the top of the cabinet under the
cabinet 1lip. Remove the cabinet front by tilting
the front out at the bottom. The picture tube
face and safety window may now be cleaned.

To remove the picture tube, the chassis and yoke
assembly should be removed as outlined above and
the HV anode lead should be discharged and dis-
connected.

The plcture tube is secured by the clamping
action of the tube strap assembly against the rim
of the pilcture tube. Loosen the two clamping
screws while supporting the rear of the picture
tube with one hand slide the tube out through the
front of the cabinet. To replace the tube, reverse
the above procedure. To replace the cabinet front,
the 1lip on the cabinet top should be locked in the
handle support and the bottom of the front then
81id into position gso that the holes in the bottom
of the front line up with the bottom cabinet holes.

Height & Vertical Linearity - These controls R211
and R212 should be adjusted simultaneously to give
proper vertical size consistent with good vertical
linearity. Final adjustment should be made to
allov the plcture to extend approximately 1/8 inch
beyond the edges of the mask.

CHANNEL VERT.
SELECTOR CONTRAST  HOLD BRIGHTNESS VOLUME W oaiiad
ri69 ] r210[] rRI7I[] R30 To PLATE CaP
AUDIO QUTPUT
U59 Eg,s;}r RATIO DET
U52 T30l
2ND. I-F Vl05 45MC TEST T0 L254
GAUB TRAP RATIO POlN'F P R268, YOKE
V|04 VlI)DErO AUDIO I-F Tper N\ 2|z *!
SCBG X'EE,ppER VIO8 | ROTATE CENTE RiNG g Z
TEST L30! RINGS TO CENTER 2l To c260 8
POINT 3AUE J picTuRE Z1z PIN g2 OF
IsTlFa @ @ — 2z YOKE
)
VERT 0SC @ HORIZ. MV 1 0F Vi Zf
P Zlz
VIO3 Q TEST POINTS o e U
Ll5l 2o VERT. OUTPUT 8.0k Vin
HORZ. OUTPUT TRANS
OUTPUT DAMPER H-V TRANSFORMER
b s— 3,

FUSE T2018
0SC. MIXER R209
@ BOOST-

w1 Wil THE FOCUS JUMPER IS SOLDERED a2t R214
TO EITHER OF THE OUTER TERMINALS
VHF TUNER = E OF THE MORIZ. HOLD CONTROL OR -~
AC TO THE BOOST TERMINAL ABOVE
HORZ. INTER-  VERT | THE HORIZ. CONTROL DEPEND!NG' V||| \
0 LOCK  HEIGHT}JON whiCH POTENTIAL GIVES BEST \ X244 L253
8+
CONTROL \ ”’
—
H.V. RECTIFIER
R F. AMP. VERT PIN 6 HORIZ PIN 5 HORIZ
LINEAR OUT TRANS OUT TRANS ,
& caze0 L254 8 R268

TUBE AND TRIMMER LOCATION

DEFLECTION YOKE

(Schematic diagram on pages 76-77; alignment information on page 78)
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC "Q2" Line Schematic Diagram

Horizontal 3tabilizer Adjustments -

1. Tune recelver to a weak signal
controls for normal operation.

2, Short Test Point VI to VII.

3. Shunt L251 (horizontal stabilizer coil) with
2200 ohms. (Connect resiator between test points
VIII and IX.)

and adjust

4, Adjust horizontal hold potentiometer R261 so
that the picture "floats" back and forth across

the screen. Leave R261

set like this,

5. Remove 2200 ohm shunt across L251, and adjust
L251 so that picture again "floats" back and forth

across the screen.

leave 1251 set like this,

6. Remove connection from Test Point VI and VII.
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F40i carz T eo0 L SATENNA CONTROL
228 45 - MTG. BKT. L8
1
L L402 ls&ov 9 Y10 22RO P vi09 viis vios vier yio3
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FIGURE 22. SCHEMATIC DIAGRAM, MAIN CHASSIS,WITH VOLTAGES AND WAVESHAPES

76




VOLUME TV-1i3,

ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC '"Q2" Line Alignment Information (Continued)

VIDEO I-F SYSTEM
INTRODUCTION:

A table of frequencies for pretuning the I-F
system by the AM method is glven, however, this
should be followed by the sweep method for satis-
factory alignment.

GENERAL NOTES:

1. Allow receiver and alignment equipment at
least 20 minutes of warmup time before proceeding.

2, Turn the volume control to minimum sound out-
put and contrast fully clockwise to maximum. Set
channel selector to channel 11 or some other high
band channel where osclllator influence 1s not
noted as the fine tuning control 1s turmed.

5. Connect sweep generator to converter stage
using a test Jig made up of an ungrounded tube
shield terminated to ground as .specified by the
generator manufacturer, Users of General Electric
test equipment need not terminate as the attenua-
ter 1s terminated - See Figure L.

4, Connect a 3 volt blas battery to test point
II with positive battery lead to chassis,

5. Connect the scope through a 22,000 ohm re-
sistor to test point III. Calibrate the vertical
geln of the scope for 3 volts peak to peak to give
2 inches of deflection. When aligning, keep 2
inches as the 100% base line. Proceed as follows:

AM Pre-Peaking Frequencies

L1235 - 4.3 mc
1151 - 4.3 mc
T151 - 45.3 mc
1152 - 43,3 mc

CONVERTER  SOLDER HOT OUTPUT
i LEAD TO TUBE SHIELD

INSULATE FROM
SHIELD WITH

MASKING TAPE
OR EQUIY.

7511 RESISTOR,

172 WATT CARBON

(NOT NEEDED WITH
GE ST-4A)

SOLDER OR
CLIP TO CHASSIS
GROUND

K147

FIGURE 1. I-F SWEEP JIG

VIDEO I-F ALIGNMENT

DESIRED RESPONSE

REMARKS

STEP ADJUST
1 L152 to set 42.85 mc marker
at 50%.
2 T151 to set 45.75 mc marker
at 50%
3 L135 and L151 for peak
reglon symetry.

Ad just L135 simultaneously with
L151. 41.25 mc marker 1s very
critical and should be kept be-]
tween limits of 5 to 7%. Peak
of curve may fall between

. limits of 105% and 125% using
105% 45 mc as the 100% reference.

4.5 MC TRAP ALIGNMENT

1. Turn contrast control fully clockwise.

2, Connect detector network (Figure 2) to Test
Point IV and set contrast to maximum. Connect oscil-
loscope to network.

3. Apply a 4.5 mc AM signal through .00lmf., to
Test Point III.

4. Tune L159 for minimum signal observed on oscil-
loscope.

AUDIO I-F ALIGNMENT
NOTES:
1. Tune in a television signal., This will provide
a 4.5 mc signal source for audio i-f alignment.

500 MMF INE4
TO TEST
POINT I¥
TO VERTICAL

68K 100K
INPUT OF SCOPE

TO CHASSIS
OF < L O

RECEIVER
M- 76J442-8

FIG. 2, DETECTCR NETWORK

2. Keep the volume control turned down unless the
speaker 18 connected.

3. Connect two 100,000 ohm resistors (in series)
between pin #2 of V113 (5T8) and chassis.

AUDIO ALIGNMENT CHART

CONNECT VIVM OR 20,000
STEP OHMS /VOLT METER ADJUST METER INDICATION REMARKS
1 Between Pin #2 of V113 L301 Adjust for maximum deflection. Repeat steps 1,
and chassis 2, and 3 to as-
sure proper
2 T301 primary Adjust for maximum deflection. ad justments
3 To terminal 3 of T301 secondary AdJust for zero volts d-c
RC304 and the center of output .
the two 100,000 ohm
resistors,

78




VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL @D ELECTRIC

"T'" Line, Models 9T001, 9T002 (UHF model numbers bear suffix "UHF")

HOTPOINT CO.

VIDEO I-F SYSTEM

"T" Line, Models 95101,

95102, are identical to the above.

4. Connect a 3-volt bias battery to Test Point II with positive

INTRODUCTION:

1. Allow receiver and alignment equipment at least 20
minutes of warm-up time before proceeding.

2. Turn the volume control to minimum sound output and
contrast fully clockwise to maximum. Set channel selector to
Channel 11 or some other high band channel where oscillator
influence is not noted as the fine tuning control is turned.

3. Connect sweep generator to converter stage using a test
jig made up of an ungrounded tube shield terminated to ground
as specified bv the generator manufacturer.

battery lead to chassis.

5. Connect the scope through a 22,000-ohm resistor to Test
Point III. Calibrate the vertical gain of the scope for 3 volts peak
to peak to give 2 inches of deflection. When aligning, keep 2
inches as the 1009, base line. Proceed as follows:

AM PRE-PEAKING FREQUENCIES

L135—44.3 mc
L151—44.3 mc
T151—45.3 mc

L152—43.3 mc

VIDEO I|-F ALIGNMENT CHART

STEP ADJUST

DESIRED RESPONSE

REMARKS

1 L135 and L151 simultaneously for
maximum deflection at 44.3 mc

41.25 marker is very critical and should be
kept between limits of 5 to 7%. Peak of
curve may fall between limits of 105%, &

2 L152 to meet the 41.25 mc & 42.85
mc markers.

3 T151 to meet the 45.75 mc marker.

125%, using 45 mc as 1009, reference.

Adjustment of this core should move the
top of the curve and affected markers into
opposite direction.

Adjustment of this core should move the
top of the curve and the 45.75 marker in
opposite directions.

4 L135 and L151 for peak region T K673 If adjustment of L151 produces a rocking
symmetry. or ‘“‘seesaw’’ movement of the top of the
curve around a pivot which is at 44.3 mc
=.4 mc, the coils are properly aligned.
THE AUDIO SYSTEM n Eg:ochu n?&ﬁlam ﬂgigf bt
INTRODUCTION: e
The audio signal is capacity coupled from the plate of the ] L1 L 5
video amplifier, V105B, and a trap L301, to the grid circuit of 2'76?““55 TUNER TUBES
V108, a pentode which acts as an audio i-f amplifier and limiter. —
The output of this tube is fed to the ratio detector transformer m
primary, T301. The ratio detector circuit is a common balanced reos M1 Ry
detector employing the use of dual diodes, Y301 and Y302. The HEIGHT 8 VIDEOC AMP & SBS clfhur
output of this detector is passed thru a suitable compensating ©';';':E,',
network to the volume control, R306, then to a conventional ’352,,0,_5“_: U52
triode audio amplifier, V109A. - vm - vaoe
GENERAL NOTES: VERT uTRer .u‘.?.ff m:cma
Allow receiver and alignment equipment at least 15 minutes EQZ:;)ELD: 1-.5. L25 @ r*EI Y251
of warm-up time before proceeding. 20T

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

2. Connect two 100,000-ohm resistors (in series) across R304
and chassis.

IST I-F "°“1 O *m

0. 3 ,. ‘STAR. non PHASE
L|5| 5CB6A, snecmn

AUDIO ALIGNMENT CHART

CONNECT VTVM OR 20,000
STEP OHMS/VOLT METER ADJUST METER INDICATION REMARKS
1 L301 Adjust for maximum deflection.
Across R304 and chassis -
2 T301 primary Adjust for maximum deflection. Repeat steps 1, 2, and 3 to
(rear) assure proper adjustments.

T301 secondary
(front)

3 Between Term. 1 of RC308
and the center of the two
100,000-ohm resistors.

Adjust for zero volts d-c output.
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
GENERAL ELECTRIC "T" Line, Models 9T001, 9T002, Schematic Diagram

SN F: G130 8 E S ——
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—-1 |
R3043 _JC308 t Tesgan Ta-ly v
c301 ove N 130! ) 23K § TRSK | l®! ‘6‘880 |® \ | (0]
i == Vor = | Hit T3 -b| 3
o ONE ! 310 J! | \':}/ | |
L3o1 715V vw—- AMF R306 | l 3 |
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

viot
VERT, 0SC.— VERT. OUTPUT
oce

GENERAL ELECTRIC "T'" Line, Models 9T001, 9T002, Schematic Diagram

v VERT LIN
098 -
> oUTPUT ~. i R208
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.
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Main Chass!s Schematic with Voltages and Waveshapes
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC '"T'" Line, Continued

F401

8 94VI10 R258
M

R262

ASTERISKED (¥) NUMBERS

REPRESENT WIRE WRAP TERMINALS MOUNT-
ED ON COMPONENT BOARD FOR CONNECTING
WIRES FROM OTHER COMPONENTS

%1 TO T302

X2 TO T200

% 3 FROM VHF TUNER-IF OUTPUT

%4 GRD. FOR I-F INPUT CABLE SHIELD

CIRCLED (B) LETTERS

REPRESENTS INTERCONNECTING WIRES FROM
OTHER COMPONENTS.

A PIN 2 OF VIO6

PIN Il OF VIO6

TO Y40

PIN 10 OF VIO6

PIN 3 OF VIO6

TO R26%5

TO PIN 6 OF T251
TO PIN 2 OF vill

TO PIN 8 OF VIIl

TO VHF TUNER-AGC
TO PIN 3 OF VIHl

TO R266

TO PIN I OF VIO®

ErXeHIOMTMUO®

UNLESS OTHERWISE NOTED

K={000 M= 1,000,000
CAPACITORS MORE THAN | = MMF
CAPACITORS LESS THAN | = MF
RESISTORS ARE 1/2 WATT
INDUCTANCES IN ph

ASTERISKED (¥) ROMAN NUMBERS
REPRESENT TEST POINTS ON COMPONENT

BOARD.

VIEW SHOWS COMPONENTS 8 WIRING AS MOUNTED ON COMPONENT SIDE OF BOARD e

b2 |3 | e | s |

6|7|8|

SERVICE AIDS

When replacing the audio ratio detector transformer, it is
advised that the soldering be done in the vertical position. This
prevents solder flux from running down the mounting lugs into
the transformer base and shorting the capacitor in the base of
the transformer.

The tube shields have been captivated for the protection of
the customer against shock hazard. Always be sure the tube

shields are captivated before installing the back. It is wise to
check continuity between the chassis and the cabinet to prevent
any possibility of shorting.

When replacing the picture tube, the key on the base of the
picture tube base should be positioned to the left (towards the
tuner) as viewed from the rear.

PRODUCTION CHANGES

During late production the local distant range switch and net-
work was eliminated. In extremely strong signal areas where an
attenuator is needed, a local-distant Switch Kit, Catalog No.
REM-010, is available. Installation instructions are packed
with each kit.

In early production, a capacitor C151 was installed on the
main chassis printed board between the i-f tuner input link and
ground. Later this capacitor was removed from the chassis
printed board and was installed between the i-f output terminal
and the shielded link cable on the outside of tuners RJX-084
and RJX-085.

In mid production, this capacitor was removed from outside
the tuners and installed on the inside of the tuner between
the i-f output terminal and ground, and shown as C122.

In r-f tuner RJX-085 a coupling condenser C111 was removed
at Channel 10 and one each was added at Channels 8 and 12.

The tie bar gimmick wire was removed. Oscillator injection
condenser C113 was changed from 1.2 mmfd. to .68 mmfd. A
1000 mmfd. disk ceramic capacitor {C124) was added between
filament pin 4 and ground of the 9U8 (V102).

To improve the vertical linearity R206 originally was 8.2
megohms and was changed to 6.8 megohms. In late production it
was changed to 5.6 megohms.

A few hundred sets were produced in which the number of
turns was changed on L301 (sound take-off coil). In such in-
stances C302 was deleted. However, if it becomes necessary to
replace this later type coil, the former type, Cat. No. RLI-394
should be used and capacitor C302, Cat. No. RCW-3294,
should be added.

During late production the horizontal phase detector Y251,
a dual selenium rectifier was replaced with two germanium
diodes, Y251 and Y252.
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GENERAL ELECTRIC "T" Line, Continued

R306
500K

Ri67

200

R257

E

270K
R2EY
y \’Vvy& 0

€25
cies © oK

25 ggoK

Y25 |-

7 L

KRN

RrR252
ZSGGK

<

e

=T
’3( ey

rOGK

__W

664

10K C201
v G318 \“3

RIES

* VI

€255

W{ El

& TWW—

. ---—_7

sts VHO

R262

LK B

" 00473

RI54

Lo K

R255
12K
RES3
——WAA—
TEES
— 254
T YWWeik

FgJOI

VIEW SHOWS COMPONENT AS

e|5

BY SYMBOL
C255—G5
CAPACITORS C356_G6
C152—F2 C257—F8
Ci53—F4 C258—H7
C154—E4 C259—H7
C155—D5 C301—B5
C156—D5S C302—D5
C162—C3 C303—C6
C163—H8 C304—C6
C164—A4 C305—D8
C165—B2 C306—E8
C203—C2 C310—E7
C204—C2 C314—B7
C205—F3 C403—H3
C206—E2 C404—EG6
C207—F2
C251—F8 COILS
C252—G4 L151—G1
C253—G4 L152—D5
c¢254—Ha4 L153—D4

4

VIEWED FROM PRINTED WIRING SIDE OF BOARD

3|2

COMPONENT LOCATION

L154—DS R204—C2
L155—C3 R205—EL1
L156—B4 R206—F1
L157—B2 R207—E3
L159—D4 R208—C1
L251—GS R209—D2
L301—D6 R251—F7

R252—F7

R253—G4
RESISTORS R254—H5

R255—G5
R151—G1 R256—E8
R152—G2 R257—G7
R153—F3 R258—H6
R154—G4 R259—H7?
R155—E6 R260—F1
R156—E3 R261—G7
R157—E4 R262—H6
R158—D4 R263 -G8
R159—C4 R264—H7
R169—B1 R265—ES8
R170—B1 R266—H7
R171—E1 R267—G8
R172—EA4 R268—HS8
R203—A3 R301—D6

R302—-D7
R303—D8
R304—E8
R306—A7
R310—C8
R311—D8
R312—D8

RC ASSEMBLIES
RC160--D3
RC201—B6, C6
RC308—D8
RC309—D8, C8

TRANS-
FORMERS

T151—G3, G4
T301—D7

TEST POINTS

V—B8
VII—-F6
VIII—G7
IX—G7

TUBES

V103—G3

V104—ES, F5
V105-—-B4, BS, C4, C5
Vi07—D?, E2
V108-—-D6, E6
V109—B7, C7
Vi10—G6

DIODES
Y151-D4
Y251—F7

Y301—D8
Y302—D8

MISC.

F401—HS5

BY CO-ORDINATES

A3—R203
A4—Cl164
A5-—-R167
A6—R168
A7—R306

B1—R169, R170
B2—C165, L157
B3--R166
B4-—L156, R165, V105
B5—C301, V105
B6—RC201
B7—C314, V109
B8—RC309, Test
Point V

C1—R204, R208
C2—C203, C204
C3—C162, R164, L155
C4—V105, R159, Test
Point IIT

C5—V105

, C303,
4

C7—V10
C8—| RC309 R310

D2—R209, V107
D3—RC160

D5—] L154/C156
L152, C155, C302
D6—L301, R301,

V108
D7—R302, T301
D8—R#308,

Y302, R303 C305
R311 and R312

E1—RI171, R205
E2—V107, C206
E3-—R207, R156
E4—RI157, R172,C154
E5—V104

E6-—R155, C404, V108
E7—C310

E8—R304, R256, C306

F1—R206, R260

F2—V152, C207

F3—R153, C205

F4—C153

F5—V104

F6—Test Point VII

F7-—-R251, R252,
Y251, Test Points
VvV, VI

F8—C257, C251

G1—R151, L151, Test
Point 11
G2—RI152
G3—V103, T151
G4—C252, C253,
T151, R154, R253
G5—C255, L251, R255
G6—C256, V110
G7—R257, R261, Test
Points VIII and

G8-—-R263, R267

H3---C403
Ha—C254
H5-—R254, F401
H6—R258, R262
H7—R259, R264,
C258, C259
H8—C163, R268
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC "T" Line, Trouble Shooting Suggestions (Continued)

SYMPTOM CHECK FOR
DEFECTS OF THE SYNC SECTION
A. Weak or no horizontal sync; vertical sync, picture and | 1. Defective phase detector
sound satisfactory 2. Open capacitors in RC201 network
3. Open resistor, R253
4. Defective sweep components, R255, C253, C254, C256
5. Defective coil, L251
B. Weak or no composite sync, otherwise picture and | 1. Defective V105A
sound normal 2. Open R201D
3. Defective RC160 network
C. No vertical sync, horizontal sync satisfactory 1. Defective V107
2. Defective integrating components RC201 network
3. Defective C203
4. Defective feed-back components C205, C206, R203, R204, R205
D. *“Gear Tooth” effect 1. Open or low value, C254
2. Open or high resistor, R254
DEFECTS OF THE HORIZONTAL DEFLECTION CIRCUITS
A. Inadequate picture width 1. Defective or weak, V110, V111, V112
2. Incorrect waveshape of driving pulse on grid of V111
3. Low B+ .from power supply
4. Defective output transformer, T251
5. Leaky capacitor, C258
B. Single vertical line in center, sound normal 1. Open horizontal deflection coils, L252
C. Poor horizontal linearity, bright vertical bars, inade- | 1. Defective yoke coils, L252
quate width 2. Defective damper, V112
3. Defective output transformer, T251
D. Black “beady” vertical line or lines, receiver normal | 1. Defective output tube, V111
otherwise 2. Defective yoke coils, L252
3. Defective output transformer, T251
E. No raster, sound satisfactory 1. Defective tubes-——V110 horizontal multivibrator, V111 horizontal out-
put, V112 H.V. rectifier, V113 damper
2. Defective output transformer, T251
3. Defective horizontal oscillator components
DEFECTS OF THE VERTICAL DEFLECTION CIRCUIT
A. Poor vertical linearity, inadequate height, foldover at | 1. Low emission of vertical output tube, V107
bottom 2. Defective vertical output transformer, T201
3. Low B+ from power supply
B. Inadequate picture height 1. Defective vertical tube, V107
2. Low plate voltage on output tube, B+ boost low
3. Change of value of R206
C. No vertical deflection 1. Defective vertical tube, V107
2. Open vertical deflection coils, L.201
3. Open vertical output transformer, T201
MISCELLANEOUS DEFECTS
A. No raster, sound satisfactory 1. Defective picture tube, V106
2. No voltage on first anode of picture tube (B4 boost) pin 10
3. No high voltage. Check horizontal section
4. High bias on cathode of picture tube
B. Brightness control partially or completely- inoperative 1. Defective brightness control, R170 or associated components
2. Leaky capacitor, C165
3. Cathode to grid leak in picture tube, V106
C. Intermittent streaks 1. High voltage arcing or corona discharge
2. Interference in video signal
D. Herringbone or diagonal lines across picture 1. FM disturbance or other LF. interference
E. Poor focus 1. Ion trap adjustment
F. Picture blooms 1. Defective H.V. rectifier, V112
2. Defective picture tube, V106
3. Low value C402B
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC

"U2'" Line, Models 21C1540, 21C1541, 21C1542, 21C1550, 21C1551 (and UHF types)

(Service material below and on the next seven pages.)

PRESET ADJUSTMENTS:

It 1s recommended that the receiver be permitted
to operate for at least 15 minutes at low bright-
ness before the final raster adjustments are made.
Refer to Figure 1.

Helght & Vertical Linearity - These controls R213
and R217 should be adjusted simultaneously to give
proper vertical size consistent with good vertical
linearity. Final adjustment should be made to
allow the picture to extend approximately 1/8 inch
beyond the edges of the mask.

Horizontal Stabilizer Adjustments -

1. Tune recelver to a weak slgnal and adjust con-
trols for normal operation.

2. Short Test Point VI to ground.

3. Shunt 1250 (horizontal stabilizer coil) with
1000 ohms. (Connect resistor between Test Points
VIII and IX.)

4. Adjust horizontal hold potentiometer R257 so
that the picture appears upright and just "floats"
back and forth across the screen. Leave R257 set
like this.

5. Remove the 1000 ohms shunt across 1250, and
adjust L1251 so that the picture again "floats"
back and forth across the screen. Make no further
adjustments.

6. Remove the short connection from betweer Test
Point VI and ground.

CAUTION: DO NOT REMOVE 6CG7 HORIZONTAL OSCILLATOR
WITH SET TURNED ON. DAMAGE TO 6DQ6A TUBE WILL RE-
SULT. BEFORE REPLACING 6DQ6A, FIRST CHECK 6CG7 TO
PREVENT DAMAGE TO NEW TUEE.

PICTURE TUBE ADJUSTMENTS

Yoke Position - The yoke 1s secured to the neck of
the picture tube by a U shaped clamp, Figure 7,
which has an expansion spring fastened to it. The
end of the clamp is bent so that the spring can be
81id over the clamp to the first bend. With a pair
of long nose pliers, release the spring to the
first notch. Adjust the yoke to correct for pic-
ture tilt and to square the picture 1n the mask.
The end of the spring should then be moved to the
second bend to firmly secure the yoke to the neck
of the picture tube.

Picture Centering - The picture centering device
1s located on the rear of the yoke assembly. The
two tabs through which holes have been punched
should be rotated towards or away from each other
to center the picture on the face of the tube. The
holes are provided in the tabs so that an align-
ment tool or pencil tip can be inserted in them to
provide an easy means of rotating the rings.

Focus -The proper focus potential for each tube is
chosen at the time of manufacture. Should it be-

--come necessary to change the picture tube or the
ﬁﬁyus, three focus potentials are avallable on the
main component board. These voltages are ground,
B+ Boost, and low B+ Boost, located as shown on
Figure A and the component board view

Unsolder the focus lead connector and move it to
the desired terminal, observing the face of the
tube. B+ should not be selected as possible inter
nal tube arcing will cause damage to the receiver.

FIGURE A, FOCUS VOLTAGE LOCATIONS

Ion Trap - Power to the recelver should not be
applied for extended periods of time without prop-
er adjustment to the lon trap. This adjustment 1is
more critical than heretofore encountered sets and,
therefore, considerable emphasls should be placed
on its positioning as misadjustment can seriously
affect the focus of the picture., Carefully rotate
and slide the ilon trap on the neck of the picture
tube while observing the picture and particularly
the spot size. Move the trap to the position where
maximum brightness 1s obtained without neck shadow
and consistant with good focus. Keep the brilli-
ance low while making this adjustment.

TO REMOVE THE CHASSIS AND PICTURE TUBE

Should it become necessary to remove the chassis
and picture tube for service or replacement, the
following procedure should be followed. -Refer to
Flgure 1.

1. Remove any antenna connected to the rear an-
tenna terminals and then remove the cabinet back.

2. Remove all knobs from the front of the cabiret.

3. Remove the two nuts from the studs located on
the front top and bottom, at the right side
of the picture tube as viewed from the rear. Re-
move the four screws from the bottom of the cabil-
net securing the maln chassis.

4. Disconnect the speaker leads in models where
the speaker 1s mounted to the cabinet.

5. 8lide the chassis and tube assembly out of
the cabinet. To galn additional access to the
main chassls solder points, remove the three nuts
(one at the top and two at the bottom which secure
the tube mount to the chassis. - The chassis can
then be moved away from the tube for easler ser-
vice.

TO REMOVE THE PICTURE TUBE

1. Remove the tube &and chassis assembly as out-
lined above.

2. Dlsconnect the tube socket and high voltage
connector. Remove the ion trap, centering rings
and yoke from the neck of the tube.

3. Loosen the nut on the spade bolt securing the
picture tube in the tube strap. Always support
the tube while making adjustment or during removal.

reverse the order outlined
positioned to

To replace the tube,
remembering the anode connector 1is
the right as viewed from the rear.
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GENERAL ELECTRIC "U2'" Line, Alignment Information

RE TUNER

REMOTE Ot

PICTURE TUBE
SOCKET

T4
Pomen TRans

nsy ACINTER OO
B

FIG. 1. LOCATION OF TUBES, TRIMMERS & ADJUSTMENTS
VIDEO I-F ALIGNMENT

The allgnment of the I-F system involves the ad-
justment of 3 traps and 5 pass band tank circults.
Allow at least 15 minutes warm-up for the recelver
and test equipment before proceeding. Follow the
usual precautions regarding equlpment termination
and cable dress. Some tuning cores wlll apparently
go through two peaks. In all cases, the cores
should be tuned to the first peak starting from
the "out" position. Adjustment locations are in-
dicated in Figure 1.

Notes:

1. Set channel selector to Channel 11 and volume
control to minimum. Turn fine tuning control fully
counterclockwise. Set contrast control fully
clockwise.

2. Connect sweep generator to capaclty type jig
shown in Figure 2. If General Electric sweep
equipment is used, the indicated resistor should
be omitted.

3. Connect a 3-volt battery from Test Point II
to chassis (positive battery lead to chassis).

HY. ANODE
CONNECTION

6U8
CONVERTER  SOLDER HOT OUTPUT
LEAD TO TUBE SHIELD

INSULATE FROM
SHIELD WITH

MASKING TAPE
OR EQUIV.

OUTPUT OF
SWEEP GEN.

750 RESISTOR,
/2 WATT CARBON
(NOT NEEDED WITH
GE ST-4A)

SOLDER OR
CLIP TO CHASSIS
GROUND

FIG. 2.

I-F SWEEP JIG

AM PREPEAKING FREQUENCIES

L135 44,5 mc
L151 trap 47.25 mc
L152 445 me
L159 trap 47.25 me
L173 trap 41.25 mc
T151 45.25 mc
T152 42.9 me
T153 44 .15 mc

4. Remove horizontal sweep output tube V110.

5. Connect scope through 10,000 ohms to Test
Point III. After Step 1 (below), calibrate verti-
cal gain of scope for 5-volts peak-to-peak for
2-inch deflection. When aligning, base line to 45
mc marker should be kept at 2 inches. Refer to
prepeaking chart 1f alignment difficulty is ex-
perienced but sweep allgnment method should be
performed for correct alignment. Align as follows:

VIDEO I-F ALIGNMENT CHART

DESIRED RESPONSE

REMARKS

STEP ADJUST
1. |L151, L159 for minimum
at 47.25 mc.
2. |L173 for minimum at
41.25 mc.

T151 to set 42.5 mc
marker at 65%.

T152 to set 45.75 mc
marker at 40%.

T155 for peak region
symmetry. (tilt)

oy v £

. |8et 1135 & L152 to place
45,75 mc at meximum fro
base line,

"Blow-up" scope pattern to see traps.
After setting traps, set scope gailn per
above, L159 slug should be positioned
at resonant point nearest chassis.

T151, T152, T153 should be set first.
L135 and L152 should be adjusted to
set 45,75 mc marker at maximum from
base line,

4.5 MC TRAP ALIGNMENT

1. Turn contrast control fully clockwlse.

2. Connect detector network (Figure 3) to Test
Point IV and set contrast to maximum. Connect os-
cilloscope to network.

3. Apply a 4.5 mc AM signal through
Test Polnt III.

4. Tune the bottom core of T171 for minimum sig-
nal observed on oscilloscope.

.001 mf., to

500 MMF iIN64
T0 TEST
POINT I
TO VERTICAL
L L INPUT OF SCOPE
TO CHASSIS
oF — o
RECEIVER
FIG. 3. 4.5 MC DETECTOR NETWORK
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
GENERAL ELECTRIC "U2" Line, Waveforms and Alignment Information Continued

AUDIO I-F ALIGNMENT ment. Keep the volume control turned down unless
. the speaker 1s connected.
1. Tune in a television signal. This will pro- 2. Connect two 100,000 ohm resistors (in series)
vide a 4.5 mc signal source for audio I-F align- between Pin 2 of V114 (678) and chassis.
AUDIO ALIGNMENT CHART
STEP CONNECT VTVM OR 20,000 ADJUST METER INDICATION REMARKS
OHMS/VOLT METER
1. |Between Pin 2 of V1lia T171 secondary (top) Adjust for maximum deflection.| Repeat Steps 1,
2, ana chassis. T>0 primary (bottom] Adjust for maximum deflection. 2, and 3 to
3. |Between Test Point V and |T300 secondary (top) Adjust for zero volts d-c assure proper
the center of the two output, alignment.
100,000 ohm resistors.
Note 2.

The following waveshapes were photographed from a General Electric ST2A Oscilloscope and the locations
of the points described are shown on Figure 14.
l. =

Video information Test Point
III. 4.3 V p-p Scope at 1/2
horizontal frequency.

2. *>

Video information at Test _
Point IV. 18V min. 107V max.
p-p. Scope set at 1/2 the
horizontal frequency.

3.«
Video information on Pin 7,

V107 - 70 V p-p Scope at 1/2

horizontal frequency.

14,

v

Information on Pin 1, V107 -
70 V p-p Scope at 1/2
horizontal frequency.

5A . %

Test Point VII clipper plate
120 V p-p Scope set at 1/2
the vertical frequency.

|
]
|

5B. 2

Test Point VII clipper plate
60 V p-p scope set at 1/2 the
horizontal frequency.

P

6.%

Vertical oscillator in sync
condition - 140 V p-p Scope
at 1/2 vertical frequency

6C =

Vertical oscillator out of
sync condition at junction of
T200, C205. Large pulse 130V
p-p small pulse 50V p-p. Scope
set at 1/2 vertical frequency.
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC "U2" Line, Waveforms Continued

T . i

Pin 2 V108B 900 V p-p
Scope at 1/2 vertical frequency.

8: —+

Vertical blanking pulse 50 V
p-p scope at 1/2 vertical
frequency

Pin 2 V113 Horizontal Phase
Detector 21V p-p Scope at
1/2 horizontal frequency.

107 —>

Pin 1 V113 Horizontal Phase
Detector 15V p-p Scope st
1/2 horizontal frequency.

Test Point VL. Horizontal
Phase Detector 3.5V p-p Scope
at 1/2 horizontal frequency.

12. >

Pin 1 V109 Horlizontal Osc.
51V p-p Scope at 1/2 Horizontal
frequency.

14 .-

Terminal 6 of T250 Horizontal
Output Transformer 280V p-p
Scope at 1/2 horizontal
frequency.

v

15.

Pin 5 V110 Horlizontal Qutput
175V p-p Scope at 1/2
horizontal frequency.

16

Pin 8 V117 Rectifier 16V p-p
Scope at 120 cycles.

17.

Test Point X B+ .5V p-p
Scope at 120 cycles.

v
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
GENERAL ELECTRIC "U2" Line, Component Location Illustration
A | 08 | ¢ | v | e | F ] 8 | |

-, —— __065% R | Gkt MJ—®_ ___19'6——2 —— T —e— |
| j I——usl é RIBBT% —¢ L1
[
' ﬁé'(sk ..% RI58 G164 |
. 4 |—

| £150

2 ! b

cis2] Ris2

’l &
. 1152 /]
\ cles %mer / §RISI y

R200
PIT
RIBS e 1% T,
N '\&L‘\\ — *a TM?
k. cI70 Uwg‘

N APEs3RTS Rizo RIgE

LI
~Vioe" RITI
0 b >

TC‘H / lczoo

0 RIS4 g ¢ Ly
RI72 Y/ R209 6
R208
< RI6B
c204
» R2I0

/

,,C205

13 | oL BRI
COMPONENT BOARD AS - *mfn!* A E T B

VIEWED FROM COMPONENT SIDE
A | B I ¢ o | € | F | ¢ | W |
CUMPONENT LOCATION VIEWED FROM COMPONENT SIDE
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC '"U2" Line, Schematic Diagram
Models 21C1540, 21C1541, 21C1542, 21C1550, 21C1551

a7.25 MC
a.28 M0 TRAP
TRAP
VHF TUNER -, 159
I
_ : vI03 I vioa SR ]
e e e e T T T 6CF6 iR LI73 6CF6
1 OUTPUT CIRCUIT i 1ST I-F 68 2ND I-F
| 1152
TISi
i vio2s ] r
I CONV. EoS i 5 200V gmg
| | riso 52 298 f=_\7_120V ciss Ci5e
J==F 5wy —it T it 600
! Q l 33 800 L152 = /¢ 800 -
' i I+ » L
oo S T ! 3 B
Wl
| o 1 55 B | G RIS9
~Fave——~-1q v usi 680 Ri54 22K
| | RI52 6800
| a7.25 MC a7 W
' TRAP
__ _——— S RISI RIS3
WH anN RE 5600 6800
= RIB2
UHF FIL 42751135 220
UNER TEST -F aGC
POINT @ 4 g'oﬁg
b1 ::C:g"’ +275v
=
VOLTAGE MEASUREMENTS ARE IN RESPECT UNLESS OTHERWISE NOTED aes
T 16
IO TR ML MR e uoooses,
OPERATION, NO SIGNAL APPLIED AT (s T falr rzon
AMEASURED WITH VTVM RESISTORS ARE 1/2 WATT o
@ VARIES WITH CONTRAST CONTROL WAVE SHAPES TAKEN WITH NORMAL CONTROI SETTING °°
Ri67 8 NORMAL SIGNAL APPLIED 200
TUNER AGC . >
l 2 2M lc)ss 303m
VilaA cies T
1/2 678 @aTEST I = RI7S
wntoDU_.F'OHwI oM
REAEEO) W O was 1 vilac
t—=——=— 2.2m g 1/4 6T8
304 C35! — 1 p—
T 015 iy \¢
[ p——— S | ih +275V L
VII3A @L I VIS =
Y2 68W8 = R3II
AGDIO 1-F AMP r305 | vilas Picay €455
w00k 14 6TB AUDIO BUTPUT
. AUDIO aMP
AN c309 pE T30
H
I 830y 450{]3"
| 33k
T.Ld06 6245 WD
I $22x MF
I 1 50v R3i4 1
g 12K |
7 _L €307 [-C318 |
L =l .Qt5 IMED |
R30! =70
CRO0 1IC002 3 300 33N, R313 |
5000 SEOR C3iA
EOMF $r3is *
1 200V £335 i
= A =1 I'w |
- +13 N
oY A310 |
‘
120 L
R308 v
UNLESS OTHERWISE NOTED 22 +275V
K:1000 0,000 _]
CAPACITORS Mohz TRAN [+ MMF =
CAPACITORS LESS THAN | * MF
RESISTORS ARE /2 waT T ] >+135V
caooc ]
60MF =
vz [16] zoov |
SU4GA/GB =
re00 L400
o o . , »+275V
l i ]: vI13B
[
o LI +l cao0e c250 = 7o 6BWB
- T 100MF 68
350V Imv - PHASE DETECTOR
r "k
cs03 ]
5400 0477 . a JO VHF & UHF 2250
A P TUNER FIL g enD
Fa50 y'os VI3 Vi06 Viid vits PLAOL
ok 6BL7 sBws | 5 5CX8 8T8, _64ss > 47 MAZDA
T0 POWER cﬂ)(« (USED ON POWER
BLACK TUNING SWITCH| == = = =" TUNING SETS ONLY) R2S1 e
~ 680K c23!

10 56 1
slyvios 7 yuo. vii2 yio7 3 o3 3 vi0e 3 108
[h4 AX4 €0 Y: 6CFE 3 6
a ry a R252
¢ i 4 cao 100K § C253
o 1 800 1200

viIé = J'

g’ PIX NOTE WIRING SHOWN FOR SPEAKERS NUMBERED 182
APPLIES TO MODELS USING 2 SPEAKERS
ooy = WIRING SHOWN FOR SPEAKERS NUMBERED 1,28 3 —

APPUES TO MODELS USING 3 SPEAKERS

FIGURE 14. MAIN CHASSIS SCHEMATIC WITH VOLTAGES AND LOCATIONS OF WAVESHAPES
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC "U2'" Line, Schematic Diagram

Models 21C1540, 21C1541,

21C1542,

21C1550, 21C1551

(For waveforms see illustrations on preceding pages.)

vios Vio6A
€C 86 6CX8 AUDIO TAKE-OFF
ROLF VIDED AMP 84.5MC TRAP viié
T 21cZPe
] % E?“ 1 PICTURE  TUBE
Te TEST
. ! T A8 4
7|
L}
L MAX 160V
\ %51 cire L2 PMIN 120V
LCY e |' o) mos
CONTRAST £2‘5
meos ],
180 Tﬁ';; 10K
- g By 79
800
RI62 =
+135v RIT?
icolsz 100 ‘,53 e 180K
3300
WH%V RIT2 umfu'n 12785V RI78
RIES 22% 3100 " s80u% +275V 41
240K
Vvioes
172 6Cx8 +135v
CANC CONTROL &
®203
-~ A—p +275V
L VERTICAL BLANKING PULSE
r20e Feao
T “S8ov
VIOBA vioes CgO')
112 6BLTGT 172 68LTGT 500 o
S22 r206 VERT 0SC 1000V A222 56
5000 'Bax ERT O VERT OUTPUT 4= 24760 ‘-Jp
v R213 R219 8+ POOS
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T 5000 6876 Y 2y —_— 600K (HOT) OLOBAR
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. CANCELLER D D 1 6M awe 120 1
A=%%-( 13 ‘ 1oV !
Han 5 162V 33K 5 |
13 a0 ' MR t\ ven 8 von |
A Wrf ===\ ecint ~1 oxE i
pp— = 3 c204 -
o-1357 P 1200 ’/ g
a~4Vv T2 30v 208 sén |
|
c202 peod c207% |
10K l W | |
|
+i35v gzn |
|
—_——
MEAVY WHITE
rest vill
¢ IX fla}— W R
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12| —~&=— VvIO9 30
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R258
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3 q L23 _g262 C264
lOyh '4‘: Jgov
6n A 8 210 AONF
. ooov vii2
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6
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8390 sa =czss
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3
(For waveshapes ' | see illustrations on pages 87 and 88)
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GENERAL ELECTRIC "U2" Line, Component.Location Illustration (Continued)

COMPONENT LOCATICN VIEWED FROM CONDUCTOR 3IDE CF BCARD
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Hoffman

Chassis 420 used in Models M3181, SP3181, B3191,
used in Models B3081, M3081, P3081, W3081.

Chassis 419

CORRECT SETTING OF
FINE TUNING SHAFT
FOR ADJUSTMENT OF
OSCILLATOR SLUGS

(.

ASSEMBLY
* 99835

cu
]
9. C6

18. 6aT8

2

3.

4.

5 VHF ANT.
6 VHF TEST POINT
7

8

15. PART NUMBER
16. 6AF4A
17. 68Q7A

19 SCHEMATIC NOTES
20 CRYSTAL SMIELD

MARK 5, CHASSIS 420, 420U,

Chassis 419, 419U, are practically
identical to 420; besides minor dif-
ferences other type tuners are used.

ook ~———=——= ==~ 4 gLie! GAF4 i
b casl TF ]
Vst Lia e ) 1 LI7 e ’ |
UHF ANY) 5, HLTr =0 o= |
- ) F
@ IDENTIFICATION SO0 MM seex | » T masenl TS T |
t. FRONT VIEW o— n— / i g |
TOP VIEW L ./ ; !
SIDE VIEW
L3 4IMC TRAP + L pe

-

10. t F QUTPUT : @ I
1. L8 IF ALIGN. ADJ. wBle
12. 0SC. ADJ. F———
13 UHF ANT.

14. UHF TEST POINT —]

UHF T.F. DAUM SEGMENT

VHF DRUM SEGMENT -7
Le

I
r20 %
10k fen

* BQTA  sAva

af s __5f]e

L]

O——-—
VHF ANT. — ﬂLZ
300 OH:_{'_

— | e =l L —!!
.':‘ o
o

L1
T.P. 100%

L R s A i

L fa 78 Qe E]  |. ALL CAPACITORS IN MMFD,
asc bl e e s ~ 2 FEED THRU CAPACITORS 1000 MMFO. MIN

3 ALL RESISTORS 1/2 WATT

TUNER 9931

-0
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HOFFMAN MARK 5, CHASSIS 420, 420U, Schematic Diagram
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! R302¢ 470K MBI LED Fooar $rezo
LY. Yy e sl A%
: S¢ olse / J >
HORIZ. CLIPPER
L
s ;r \
V7ol
20V PP
wi oSk | [ oz S )
RT01 ¢
P HoRZONTAL o "
n o 23v. PP,

1 1.001 Fes w
LIS s 108 /V\ 152!
oy 3 €08 2 .5706'. 2 womz. HORIZ-

= \ﬁr 210V,
0. C7OD
« 7 = 1 s 470 i
2 ¥ 1-10v. ¢ R 2 —
.00l no‘ crit
aail 2 ¥ 4700
R709 crno
MODELS W'TH NEUTRODE TUNER - cron | :1;?(1‘ 100K T 3%
: s <0033 ] p: 18y, PP
SYMPTOM: Frequency shift or tuner drift, Signal may Sami
: : o s.2x
come in on incorrect channel position, HORIZ. 1

CURE: The trouble may be incorrectly diagnosed as
misadjusted oscillator slugs, Adjustment of the oscillator
slugs is only a temporary cure and the trouble may
return, Replace C13 in the tuner with a 6,8 MMF N-2200
ceramic capacitor, C13 is a printed circuit type ceramic
disc mounted in a slot in the printed board,

NOTES: .

4

ALL CAPACITIES SHOWN AS DECIMAL FRACTIONS ARE MMCROFARADS AND SHMOWN WHOLE WUNBERS
ARE MCROMICROFARADS UNLESS OTHERWISE NOTED
%+ 1,000, M=1000,000
ARROWS ON POTENTIOMETERS WOICATE CLOCKWISE ROTATION

ALL RESISTANCES ARE GIVEN W OnmS;

——— s ASSEMBLY

6. ENCIRCLEO LETTERS ARE REFEREO TO IN ALIGNMENT INFORMATION.

SMELD (DASWED LINE AROUND V- NUMBER INDICATES EXTERNAL TUBE SNI(LD)
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ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

SCHEMATIC
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DIAGRAM FOR HOFFMAN MARK 5 CHASSIS 420, 420U

vios
6V6 GT
AUDIO OUTPUT

LOW FREQUENCY
SPEAKERS

REGEPTAGLE FOR
REMOTE TUNING
ASSEMBLY

4" TWEETER
SPEAKER |
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& 235V, NOTE' POSITIVE (+)SPEAKER LUGS ARE
vI06 {DENTIFIED BY A RED DOT CODING
RI22 | gygGT +260V.
100K | AuDIO OUTPUT
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R30I
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+260V,

| c402
4700
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3 R302 " .
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-
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veéal |
6CG7

V602
EW6 GT
VERTICAL OUTAUT

R109

HORIZONTAL OQUTPUT
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. cTi2
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R7I4 |
1
I
1
!
i

DAMPER

WIOTH il

E o

1]

v 708
1 B3GT
HY RECTIFIER

21ACP4 A

PICTURE TUBE

MISCELLANEQUS

reception,
ception was intermittant,

SYMPTOM: Receiver was strip converted for UHF
VHF reception was normal but UHF re-

CURE: Trouble was found to be in the type N4 UHF

conversion strip, Replacing the 2,2 mmf capacitor

in the oscillator grid circuit with a 1.2 mmf cpacitor

cured the trouble, The 2,2 mmf capacitor is in parallel
with a 690 resistor on the strip,
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

HOFFMAN MARK 5, CHASSIS 420, 420U, Alignment Information (Continued)

SOUND ALIGNMENT - VIDEO IF ALIGNMENT~
1. Connect voltmeter from junction of R106 and R107 Connect a voltmeter from the chassis to grid of
{ B on schermtic) to chassis ground. Apply a 4.5 V301 with 10K 1/2W resistor in series with the meter
MC unmodulated signal through a . 005 mfd capaci- lead. Apply unmodulated R, F. signal to the grid of
tor to the grid of the video amplifier tube, the tuner converter tube, with frequencies listed in
Table B, below and adjust for minimum or maxi-
2. Align the primary of T10l (bottom slug) and L101 mum indication on the voltmeter as indicated,
for maximum indication on the meter. Keepthe
4. 5MC signal from the generator to a level which Note: In all steps of the Video IF Alignment the input
gives approximately 4 volts reading on the meter, signal level should be maintained at a value which de-
velops approximately one (1) volt across the volt-
3, Keep one voltmeter lead attached to T. P. as in meter.
step 1 and move the other lead from chassis to
the audio take-off, point C, To check the over-all response of the I, F. strip, use

an oscilloscope with high vertical gain. Remove the
voltmeter from grid of the video amplifier and con-

4 Adjust the secondary of the ratio detector trans- nect the oscilloscope through the isolation network
former (top slug of T101) for zero indication on (Figure 4), Connect a sweep generator with center
the meter. Keep 4.5 MC input at the same level frequency of 43.50 MC to the tuner converter grid.
as in step 2, Tune in a station on the receiver Slight readjustment of the I. F. transformers and con-
and readjust Ratio Detector to point of best sound verter coil may be necessary to give the best response
if any buzz is evident in the sound. curve. The 10% limits specified in Figure 5 should

be carefully considered before deciding that further ad-

5. With 4,5 MC input signal applied as in steps 2, justment is necessary. This is especially important
3 and 4, connect a detector network to the pic- outside the normal reception area where sensitivity

' .
ture tube cathode lead and connect the meter becomes more important.

across it. Refer to Figure 3.

10 K shme Shield

e=——=720)

J“OOIM Scope
6. Adjust 1.303 (4.5 MC trap in picture tube cathode o 3
—-—

circuit) for minimum indication on the meter,
Figure 4. OSCILLOSCOPE ISOLATION

PR N
Ym LIMY ON Yol LT ON } 0% LMT On
AOCUNDED COMNERS

roNAL
sENERATOR 005 ot

t———— =10 emin

Ho o

45.75

Figure 1, SIGNAL GENERATOR [SOLA TION

FREQUENCY, me

Figure 5. IF RESPONSE CURVE

VIDEO IF ALIGNMENT FREQUENCIES
INPUT
FREQUENCY ADJUST TUNE FOR DESCRIPTION
m"m; e v ouTRuT (1) 44MC 1204 Maximum 3rd I F Transformer
Ot———————== T0 SAOUND
(2) 47.25MC L203 (top) Minimum Adjacent Channel Sound Trap
Figare 2. VOLTMETER ISOLATION (3) 45.4MC L.203 (bottom) Maximum 2nd I F Transformer
(4) 41.25MC L.202 (top) Minimum Co-channel Sound Trap
w3 (5} 43.25McC 1.202 (bottom) Maximum 1st I F Transformer
1000 q' bI
n (6) 43MC % Tuner Converter Minimum * Located on Tuner Chassis
Plate Coil
(7) 43MC L201 Maximum I F Input Coil
Figure 3, DETECTOR NETWORK (8) 45MC * Tuner Converter Maximum * Located on Tuner Chassis
Plate Coil
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

"MM" Line, Models 175301, 17S302

UHF MODELS BEAR SUFFIX ''UHF'*

YOKE CL AMP
WING NUT -
LOOSEN 8 TURN
YQKE TO CORREC
FOR PICTURE TILT

CENTERING LEVER
ROTATE TO CENTER
PICTURE

Fotus
JUMPER

10N TRAP
ROTATE, MOVE FORWARD
8 BACKWARD FOR MAX.
BRIGHTNESS & BEST FOCUS

HEIGHT AND VERTICAL LINEARITY:

The controls (R208 and R214) should be adjusted simul-
taneously to provide proper picture height consistent with good
vertical linearity. The final adjustment should extend the picture
approximately 14 inch beyond the mask limits.

HORIZONTAL AFC CONTROLS:

1. Tune receiver to a signal and adjust controls for normal
operation.

2. Short test point VI to chassis (Fig. 34, page 10}).

3. Shunt L250 (horizontal stabilizer coil) with 1000 ohms. {(Con-
nect resistor between Test Points VII and VIII.)

4. Adjust horizontal hold potentiometer R255 so that picture
again ‘‘floats” back and forth across the screen. Leave R255
set like this.

5. Remove 1000-ohm shunt across L250, and adjust it so that
picture again '‘floats” back and forth across the screen.
Leave L250 set like this.

6. Remove chassis connection from test point VI. Check hori-
zontal pull-in on various signals and readjust R255 slightly,
if necessary.

TO REMOVE CABINET BACK:

1. Remove the three self-tapping screws holding the back to
the cabinet. )

2. Pull top of back away from cabinet about half an inch and
hold there.

3. Lift back up until it clears lower lip.

4. Pull back and interlock off.

TO REMOVE THE CHASSIS:

1. Remove cabinet back as shown above.

2. Pull off all control knobs.

3. With #-in. hex socket remove the two self-tapping screws
holding chassis to cabinet bottom.

4. With same socket remove the single f-in. self-tapping
screw from top center of chassis (just above yoke).

5. Loosen top speaker screw enough so that lever from control
panel can be raised and pushed forward in an arc so it re-
tracts into the fiber control panel.

6. Unsolder speaker leads.

7. Remove picture tube socket, ion trap, centering rings, and
yoke clamp.

8. Remove or lower adjustable foot at rear of cabinet.

9. Grasp chassis by the tuner and H-V cage and tilt top forward
at the same time you pull H-V cage to the rear (Fig. 2).

0. Slip chassis past yoke keeping tuner shaft in its cabinet hole.

1. Right side of chassis should be clear of cabinet so the anode

lead can be discharged and removed.

12. The chassis can now be slid out of the cabinet right side first.

)
‘\.‘.

Fig. 2. Chassis Removal

TO INSTALL THE CHASSIS:

1. Reverse the removal procedure remembering:
a. To slide chassis in left side first.
b. To connect the anode lead.
c. To be sure the picture tube grounding strap clears the

cabinet bracket.

2. The control shafts can be centered by means of the slotted
hole for the lower left chassis mounting screw and the brace
that connects to the speaker screw.

REMOVAL OF THE SAFETY GLASS AND PICTURE
TUBE:

Remove the two bottom screws securing the cabinet front to
the cabinet. Tilt cabinet front out at bottom. Front, including
safety glass, can now be removed by unhooking it at the top.

The inside of the face glass and the picture tube face may now
be cleaned. A solution of pure soap and water and a soft cloth is
recommended for cleaning. Most other cleaning agents, sprays,
detergents, or solvents are harmful to the safety glass and should
not be applied.

In order to remove the picture tube from the cabinet, it is
necessary to first remove the chassis from the cabinet as outlined
in order to disconnect the H.V. anode lead.

The picture tube is secured by the clamping action of the
cabinet projectors against the rim of the picture tube (Fig. 3).
Remove the two clamping screws from the top cabinet projection
clamps while supporting the rear of the picture tube with one
hand—slide the tube out through the front of the cabinet.

To replace the tube, reverséthe above procedure remembering
the following: the anode button should be positioned on the left
side of the cabinet as you face the front.

TUBE CLAMPING
SLREWS

Fig. 3. Front View-—Cabine! Front Removed

(Continued on pages 98 through 104)
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

HOTPOINT "MM'" Line, Models 175301, 173302, Component Board Wiring

——J 1 f 1

L 403

l ‘ \ ’ P-125J375
Sweep Component Board Wiring
@ CIRCLED LETTERS REPRESENT % ASTERISKED NUMBERS REPRESENT
INTER-CONNECTING WIRES TO OTHER WIREWRAP TERMINALS MOUNTED ON
CIRCUIT BOARDS OR MAIN CHASSIS. a‘l’xggN’fgoTM BOOTAP"?EDR F:(;?A :DONONRE%T ;If:‘G

CHASSIS.
® CIRCLED LETTERS

® TO RED LEAD OF T20I % ASTERISKED NUMBERS
TO TERM.6 OF T25I ¥1. FROM PIN | OF VII5

© TO PINT OF VIO6 ¥%2.FROM T20! (BLUE WIRE)

(© TO TERM.3 OF T25!1 & %3.FROM PIN2 OF VIIS

PIN IO OF VIIS %4. FROM VHF TUNER FILAMENT
® .TO +255V AT C403A :5- Fzgm 2402
® TO TERM.5 OF T25I 3l i & ol V%

%7 FROM R207 (VERT. HOLD)
% B8.FROM R207 (VERT. HOLD)

UNLESS OTHERWISE NOTED

K=1000, M=1,000,000
CAPACITORS MORE THAN | =MMF

CAPAGITORS LESS THAN | < MF VIEW SHOWS COMPONENTS 8 WIRING AS MOUNTED
RESISTORS ARE I/2 WATT ON COMPONENT SIOE OF BOARD
INDUCTANCES IN 14h (E.P) INDICATES EARLY PRODUCTION
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

HOTPOINT "MM" Line. Models 175301, 17S302, Component Board Wiring

3
J

170

: 2; 008 V4
| l | I P-1254405
VIEW SHOWS COMPONENTS & WIRING AS MOUNTED ON COMPONENT SIDE OF BOARD
I-F Component Board Wiring
®CIRCLED LETTERS REPRESENT R30€ & 840
INTER-CONNECTING WIRES TO OTHER Y RITO R207 Ri74
CIRCUIT BOARDS OR MAIN CHASSIS ety BRIGHTNESS _VERT.HOLD  CONTRAST
® TO PIN 7 OF VIO7
® TO R208 (HEIGHT CONTROL)
#ASTERISKED NUMBERS REPRESENT N ) arfs
WIREWRAP TERMINALS MOUNTED ON T0
COMPONENT BOARD FOR CONNECTING cwace] [ Lbless | % | L»ggosl L To_
WIRES FROM OTHER BOARD OR MAIN Jo GROUND To +i3sv To LA
CHASSIS c3lo RI78 HEEos 8,'3'”#5'3;\(

%| SHIELDED WIRE FROM VHF TUNER
%2 RED WIRE FROM T302

%3 BLUE WIRE FROM T302

#4 FROM 4255V

%#5 AGC (WHITE WIRE) FROM VHF TUNER

%6 FROM PIN Il OF VII5S SOCKET u x
%7 FROM C203 (ON SWEEP BOARD) ‘”_,—]—j |
¥*8 FROM PIN 12 OF VII5 : ,_”J

%9 FROM C403 (+135V) [ TEST

R207 POINTX !
(E.R) INDICATES EARLY PRODUCTION BRIGHTNESS RITS
(L.P.) INDICATES LATE PRODUCTION S e wing VERT. HOLD
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

HOTPOINT "MM" Line, Models 17S301, 17S302, Alignment Information

RECEIVER ALIGNMENT

VIDEO I-F SYSTEM

The alignment of the I-F system involves the adjustment of
1 trap and 5 pass-band tank circuits. Allow at least 15 minutes
warm-up for the receiver and test equipment before proceeding.
Follow the usual precautions regarding equipmert termination
and cable dress. Some tuning cores will apparently go through
two peaks. In all cases, the cores should be tuned to the first
peak starting from the “out” position. Adjustment locations
are indicated in Figure 34.

NOTES:

1. Set channel selector to channel 11. Turn fine tuning control
fully counterclockwise. Set contrast control fully clockwise.

2. Connect sweep generator to capacity type jig shown in
Figure 15. If General Electric sweep equipment is used, the
indicated resistor should be omitted.

3. Connect a 3-volt battery from Test Point II to chassis
(positive battery lead to chassis).

4. Connect —45 volts between chassis and pin 5, V111,
(Positive to chassis.)

A-M PRE-PEAKING FREQUENCIES

Tune for Maximum
L136 45.0 mc
L151 42,5 mc
L152 44.15 mc
Ti1s51 429 mc
T152 45.1 mc

Tune for Minimum
L150 47.25 mc

5. Connect scope through 10,000 ohms to Test Point III.
Calibrate vertical gain of scope for 3 volts peak to peak for 2-inch
deflection. When aligning, base-line to 45 mc marker should be
kept at 2 inches. Refer to pre-peaking chart if alignment diffi-
culty js experienced. Align as follows:

VIDEO I-F ALIGNMENT CHART

STEP ADJUST

DESIRED RESPONSE

REMARKS

1 L150 for minimum at 47.25 mc.

2 T151 to set 42.5 mc marker at

55%,.

3 T152 to set 45.75 mc marker at
459%,.

4 | L136 to set width of peak region of
curve.

S | L152 and L151 for peak region
symmetry.

130% MAXm = e e e = = =

Adjust L136 simultaneously with
L151. 41.25 mc marker is very
critical and should be kept between
limits of 4 to 6%,. Peak of curve may
fall between limits of 1109, and
130% using 45 mc as the 1009
reference.

In order to provide a method of checking individual stages of
the I-F system using a sweep method, the following curves are
shown. These curves represent an approximate ideal alignment

fed to the grid of the 3rd I-F amplifier while shorting out the
primary of T152, to obtain the curve shown below (Grid V105).
Curve (Grid V104) results when T151 primary is shorted and

INSULATE FROM
WITH

MASKING TAPE
OR EQUIV.

of the I-F section.

The oscilloscope should be connected to Test Point III as noted
in Step 5 of NOTES above. Increased scope gain is sometimes
necessary to obtain useable curves. The sweep signal should be

3x8 SOLDER HOT OUTPUT 111N

the signal output lead is moved to the grid of V104, Pin 1.

Curve (Grid V103) shows the curve which should be obtained
w{hen the signal is fed to the grid of the 1st I-F amplifier, Pin 1
of V103.

CONV. | gaD TO TUBE SHIELD

‘,.
x

6RID VIO3

1-F Sweep lig

Fig. 135,

4.5 MC TRAP ALIGNMENT
1. Turn contrast control fully clockwise. .
2. Connect detector network (Figure 17) to Test Point IV
and set contrast to maximum. Connect oscilloscope to network.
3.- Apply a 4.5 mc AM signal through .001MF to Test Point
bo

4.. Tune thé bottom core of T154 for minimum signal observed
on oscilloscope.

GRID ViO4 GRID VIOS
Fig. 16. Video I-F Curves
SO0 MMF ING4
TO TESTI |
POINT T®
7O VERTICAL
GL 00K INPUT OF SCOPE
10 C&ASSIi
RECEIVER
Fig. 17, Detector Netwerk
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

HOTPOINT "MM'" Line, Models 175301, 175302

Alignment, Continued

AUDIO I-F ALIGNMENT

NOTES:

1. Tune in a television signal. This will provide a 4.5 mc signal
source for audio I-F alignment. Keep the volume control turned

down unless the speaker is connected.

2. Connect two matched 100,000-ohm resistors (in series)

between pin No. 2 of V108A (5T8) and chassis.

AUDHO ALIGNMENT

VIOSA TEST
172 578 PoNT X
RATIO DET - _®____‘
R303 @f_ ‘R304 C?lozjmm
| Aecoan 22k = 0K | R306
1| o0 004 |

I
!
I
|
|
I
|
J

(e

Fig. 18.

CHART

Ratio Detector Alignment

STEP

CONNECT VIVM OR 20,000

OHMS/VOLT METER ADIUST

METER INDICATION

REMARKS

1 Between Pin No. 2 of V108A
and chassis. (See Figure 18)

T154 secondary (top)

Adjust for maximum deflection

2 T301 primary (bottom)

Adjust for maximum deflection

3 Between Test Point V and the
center of the two 100,000-ohm
resistors (Figure 18)

| T301 secondary (top)

Adjust for zero volts d-c olt-
put

Repeat steps 1, 2 and 3 to
assure proper bandwidth.

TPIY | @ Ti54 VIDEO AMP \ Fig. 34. Tube and Trimmer Locatian
vioe\ & CLIPPER
6AUS TP Y[-® VERT. OSC.
CONTRAST Wr— e qpyy BOUTPUT
AUDIO I-F U152 HORIZ. MV~ S~
wra | L ° | o
TR H 3RD I-F @——
ICAL
T301 oS ~HoRsTAB
3CB6 Ti52 . .
R207 | | ] ® R255 R208 R2l4
vIi5
BRIGHTNESS | 1 maTIO DET. PICTURE
TUBE
RITO || \é'Toas HORIZ. HEIGHT VERT
TPIL HOLD LIN.
UM -
voL L—E AUDIO OUT LI5)
R306 ® Vil
L 12BQ6GA
ON-OFF
S401  ooosmc TRAPY LSO HORIZ. OUTPUT DAMPER
136 -'—1\/ -
TPl Lo lUnr | ct03 Tio
—_— AB / vil2
@ __VHF TUNER | | {1x2a ) MV RECTIFIER
(PENTODE) 127N 1
Vi02 I V|oo\’| ~a-
5BES \2\Ai4/ |
- l ° o I

PRODUCTION CHANGES

During mid-production, the following value changes were
effected to reduce grid voltage on the picture tube, V115; R178
changed to 270K, R180 to 1.2 megohms, and R182 to 2.2 meg-
ohms.

To improve the transient response of the video amplifier cir-
cuit; L155 was changed to 430 uh, L157 to 680 uh, L158 to 300 uh
and C173 to 47 mmf.

R264 was changed to 10K to provide increased width and R213
was changed to 2.7 megohms to improve the range of vertical
linearity control, R214. .

Resistor R312 and capacitor C313 were changed to a combina-
tion capacitor-resistor unit of the same values.

C176, C265, C266, R173 and R206 were deleted from late-
production receivers. R171 was changed to 100 ohms and R175
to 3300 ohms.

Resistors R1 and 2 and capacitors C1 and 2, were changed to a
combination capacitor-resistor unit of different values. R1 and
2 were 3.3 megohms and C1 and 2 were 150 mmf.

L151, the I-F grid input coil, was changed to a different type
and does not incorporate a shield can.

T154, the audio take-off and 4.5 mc trap coil was changed to
a different type. When this was done, R173 and C176 were re-

moved. R173 and C176 are required
T154 coil.

when using the early type

Resistor R301 and capacitor C301 were changed to a combina-

tion capacitor-resistor unit.

The dual selenium diode, RER-023, used as a phase detector
is replaced in late production receivers by two germanium diodes,
RED-006. Defective RER-023 units should be replaced with

RED-006 diodes.
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

HOTPOINT "MM'" Line, Models 175301, 175302, Schematic Diagram

RJX-086 (FENTODE)
OR RJX-087(CASCODE)

vIo3 vio4
= eo— e e e 3AU6 3AU6
1150 Lis| r 1 IST I-F 2NDI-F
I-F GRID COIL I vio2 |
47.25MC TRAP i |
| nu;s |
{ L RISO as2
cHAZSIS s | =t BN Y
——r—9--22
GRND, L — | | | 800
: | oT LIY‘9
0 JCT ' | 3 108uh
JCTN. 10 RISI T0 Ci52
‘—»GF 143 8 PINI I
8 RIS0  OF vIO3 | i iu750 "
) 8 J fwnre Thap
BR OR ~ LRED RIS)
RI94 7.5k
FIL. TOUHF |+135v, 90V $8800
LRI R FROM HEATER 70 UHF
L403 L RED EST
- (':'1—} point IL o- I-F_AGC RI€>
: Rl lra +e5sv 2.2u
L __ 500K 330 i
TO VHF g
VHF  R3 \ -
e B33 LocaL | st (E.P) DISTANT B— vios
y INPUT 174 ST
r~""r2" "~ 11."5 AGC CL
i
1 TUNER AGC _ RIBI _ -
| 163 z.2M L 3
RLD OT1 YOXE WIRING (E.P) VIOBA 27 20% fliés: P
RLD-O76 YOKE WIRING (L.P) INCLUOES 72 8T8 TEST ’
CLAMP B RETAINING RiNG RATIO DET ,vom cuw our S ]
RI6T
_____ 1@ _ RIB 15 SETS4TM S asw W
r woa | c30ac ] OVERLOADS
L # vioss 3 \
TO TERM 3 TR R t Fosods ! 1/4 5T8 V109 +135v
OF DEF YOKE _ 'g¢ i 00 BUDIOPNE 12CAS
—l® R308 _ AUDIO OUT
PLATE CAP
(REDBWH) =¥ OF VII2 eeox 230V
TO TERM | L R
OF DEF YOK| C264 arox [
(HEAVY wn) TO L2SI
\/ 10 C262 —
+H35V
(17}
=}
B
v
F Vi '
OF vit2 1251 /33
HORZ OUTPUT TRANS RO
v
+255v
L155
CIRCUIT FOR GERMANIUM RECTIFIERS 607y
«—MOUNT WITH A nagy C4O iS5V T
L FIBRE BACKING e ] cao D s e
ﬁ TOWARD YOKE 15W Tt
' 1000v| 1000V ] | + = J_
p.._—’ a5y
] } IOV ) >4 | + 1 cao3s -
] | b Y4032 Y4038 1 T foowF _ -
N FOR SELENIUM RECTIFIERS Weo) [
TO JCTN.  TO JCT'N. N regy  Sed o o = Y _~
OF RI6I OF LI54 N _—%—AC—) +288V
8 RI62 8 LI56 \\,'5, "gg":/‘
| ca02 | ce03a
Ti5§ T152 ~N - 129MF == |1SOMF
IST I-F TRANS Y0 €156 8 N/ 3sov 300V
10 RIS PIN 6 OF ViO4 o
BOT TOM
opiem Bt S l vy vin vior  vus VIO§ VKOS Vo4 VIO3
ToP
(COPPER] ate BoTTON, 12AX4GA  12B06GTA 6CMT  PIX 6AUS  3CBE 3AUE  3AUS
TO PLATE D ol L9 R402 83v
PINS €154, R153, OF VIO4 10 RI58 H
OF VIO3 RI54'8 RI55 (ALTD 5401/ &
AT 0 C7 Gk ON R 25w
SIS
{COATED} poud Cras Top  waessze - ]
fcoareo) o (COPPER} ILZé)uh ZF:a'p vioa  Vio9
TO RIS3 B PIN | ’ 2AF4 Y T8 12CAS
OF VI04 :p gau
108° 125V
60v [ SOMF.
D T154 whinG Viorisa asdmsaese |
AUDIO TAKE-OFF VIOl 1S A 4BQ7A/48!
DETECTOR ASSEMBLY 845 MC TRAP — VIO2 1S A 8x8
L9 PLATE TOPIN3
SECONDARY (PIN 5) OF VIOBA
visi CED PRIMARY WINDING OF Vil4
WINDING ~bieldy
sz ] ! ¥ Y4514, Y4518
SELENIUM
T0 TO P\ A] cn To R302, TOPINI ' ¥ ] e
o e Iz gz’ OF VIO8A b ) DETECTOR
pi | g , ; T
ARG Lise (ED Fig. 33. Component Wiring
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

HOTPOINT "MM'" Line,

Models 175301,

17S302, Schematic Diagram
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

HOTPOINT "MM'" Line, Models 17S301, 175302, Continued
TROUBLE SHOOTING CHART

SYMPTOM

CHECK FOR

No sound, no picture
(Raster normal)

N =

= 5

Inoperative local oscillator, V102A.

Open video i-f coupling capacitor (C124 in cascode tuner), C114 in pentode
tuner.

Improper or no screen or plate voltage at r-f or i-f tubes due to shorted screen
by-pass capacitor or open resistor.

Open video detector crystal, Y151.

No picture, weak sound, raster satisfactory

bl ol i S

Open inductance, L154

Defective antenna or antenna transmission line
Defective video detector crystal, Y151
Defective V109

Noisy picture

—

g2 596

Open input circuit and components of antenna input circuit, such as open
antenna transformer

Defective antenna, or antenna transmission line

Antenna orientation

4.5 mc trap adjustment

Wiggles in picture background, trailing whites,
sound normal

[ Sl

Alignment of i-f amplifier and associated traps
Low value resistor, R162

“Motorboat”’ or flutter in picture and/or audio

N =

Open AGC filter capacitor, C163 or C164
Alignment of r-f and video i-f amplifiers

Negative pictures

PRP

Defective video amplifier tube, V106
Defective video crystal detector, Y151
Defective picture tube, V115

Wide black bar across picture

Heater to cathode leakage of tubes V101, V103, V104, V105, V106, V115

Sound bars in picture

N =

Video alignment
Microphonic tube in tuner, I-F system or video amplifier

No picture, sound satisfactory raster ok

HRE

Open compensating choke L158
Open primary winding in T154
Open capacitor, C170 or C175

Weak or no horizontal sync; vertical sync, pic-
ture and sound satisfactory

nhLo=

Sync amplitude at input to phase detector

Defective horizontal oscillator components, R253, R255, R263, C257
Wave form feedback components, R265, R266, C262

Defective L250, Y251, Y252, 6CD7 tube

Open C256

Weak or no composite sync, otherwise picture
and sound normal

PP

Defective coupling capacitor, C202, C201

Incorrect value of plate resistor, R202

Insufficient amplitude of composite signal applied to sync amplifier from
video amplifier; check video amplifier circuit

No vertical sync, horizontal sync satisfactory

[

Sync pulse at input of vert. oscillator, check integrator circuit
Vertical oscillator frequency, if far from 60 cps, check vertical oscillator
components such as C206, R207

“Gear Tooth” effect

» -

Open or low value capacity of C256
Open or high resistance of R256

Inadequate picture width

onp LR

Correct waveshape and amplitude of input ‘“drive’ voltage at grid of V111
Leaky capacitor, C259

Defective deflection coil, L252

Defective output transformer T251, shorted turns or arc-over

Low emission of tube, V111, V113

Low B+ voltage to tubes V110, V111

Single, vertical line in center, sound normal

[

Open horizontal deflection coils, L252

Poor horizontal linearity

—

Defective yoke, L2252
Defective capacitors, C259, C260

Poor horizontal linearity, bright vertical bars,
inadequate width

. Defective damper tube, V111

Open capacitor C404, or open transformer winding between yoke taps

Black ‘“‘beady’ vertical line or lines, receiver
normal otherwise

fod o i o

Defective output tube, V111
Defective output transformer, T251
Defective deflection yoke, L252

No raster—sound satisfactory

Qe W

3efective sweep output tube V111, or damper tube V113, or H-V rectifier
112

Defective tube V110, or pix tube V115

No screen voltage on V111

Defective sweep output transformer, T251

No voltage at 1st anode of picture tube (pin 10)

Excessively high bias voltage at cathode of picture tube
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

MOTOROLA

RECEIVER MODEL BREAKDOWN CHART

TV
Model Description Chassis
17T27CH Table, charcoal: metal TS-422
Y17T27CH Table, charcoal: metal TS-422Y
17T28-1 Table, mocha & antique white: TS-422
metal
Y17T28-1 Table, mocha & antique white: TS-422Y
metal
17T28-2 Table, flame & antique white: TS-422
metal
Y17T28-2 Table, flame & antique white: TS-422Y
metal
17T28-3 Table, maple sugar & antique TS5-422
white: metal
Y17T28-3 Table, maple sugar & antique TS-422Y
white: metal
CHASSIS DESCRIPTION
TS-422 These receivers utilize a plated circuit chassis
SERIES containing 16 circuit tubes, a 17AVP4A rectan-
gular 17" aluminized picture tube (90-degree de-~
flection angle) or a 17TAVP4 rectangular 17" non«~
aluminized picture tube (90-degree deflection an-
gle). Receiver contains a germanium diode de-
tector and two selenium rectifiers,
TS-422Y Same as the TS-422 except for the tuner type.

Chassis having a "Y" suffix contain a cascode
type tuner plus a factory-inatalled "continuous
tuning" UHF tuner.

DEFLECTION YOKE ADJUSTMENT

1f the deflection yoke shifts, the picture will be tilted.
To correct, loosen the clamp at the rear of the deflection
yoke holding the rubber wedge against the yoke., Push the
yoke as far forward as possible, then rotate until the picture
is straight, Loosen rubber wedge clamp and push rubber
wedge tight against rear of yoke. Release wedge clamp.
Readjust magnetic centering device, if necessary.

HORIZONTAL OSCILLATOR ADJUSTMENT

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

1. Set all controls for a normal picture,

2. Short out the horizontal automatic frequency control
voltage by running a piece of wire (wire with clips) between
the HOR AFC test point (33R) and ground, See Figure 3
for location.

3, Disable HORIZONTAL OSCILLATOR coil (L-501) by
connecting a2 .1 mfd 400 volt capacitor between the HOR
COIL test point (34R) and chassis ground.

4, Adjust HORIZONTAL HOLD control (front panel) to the
point where the picture almost remains stationary...as far
as horizontal sync is concerned. Make sure the picture is
also in sync vertically,

5, Remove the .l mfd capacitor shunting the HORIZ 0OSC
coil and without turning the horizontal hold contzrol, adjust
the HORIZONTAL OSCILLATOR COIL to the center of the
range in which the picture almost remains in sync horizon-
tally (adjust core of horizontal osccoil using a non-metallic
tool).

6. Remove wire shorting HOR AFC to ground and adjust
HORIZONTAL HOLD control (front panel) so that no fold-
over appears on either side of the raster.

CHASSIS
T5-422

MODELS
17727 & 17728 Serles

ION TRAP ADJUSTMENT

CHECK THE ION TRAP FOR POSSIBLE MISADJUST-
MENT DUE TO SHIPMENT...MISADJUSTMENT MAY RE-
DUCE THE LIFE OF, OR RENDER SERIOUS DAMAGE TO,
THE PICTURE TUBE.

To adjust the ion trap, proceed as follows:

1. Turn receiver ONand aet the contrast control for maxi-
mum usable contrast.

2. Set thebrightness control for maximum brightness with-
out raster blooming or de-focusing.

3. Picture size should slightly exceed the mask dimensions
when the line voltage is 117 volts,

4, Rotate the ion trap from left to right and position back
and forth until the brightest raster is obtained, Alwaysad-
just for brightest raster..,never try to correct for neck
shadow or centering by use of the ion trap.

5. Check screen for proper screen coverage regarding
size, centering, tilt and shadow.

6. Readjust ion trap for maximum screen brightness,

NOTE: For correct adjustment, the ion trap must be of
the correct strength, After adjusting for correct bright-
ness, the trap should not cover the entire slash gap of the
gun and the rear edge of the trap must be farther from the
base of the tube than 1/8", If trap position is outside these
Himits proper brightness may not be obtained, and the life
of the picture tube may be shortened if the ion trap is not
replaced with one of correct strength.

PICTURE CENTERING

Starting with the magnetic centering device arms to-
gether for minimum field strength, and turned horizon-
tally.cee

1. Separate the arms of the centering device to center the
picture vertically.

2. Adjust horizontal centering by rotating the magnetic
centering device as a unit one way or the other. It may then
be necessary to readjust vertical centering by slightly ro-
tating the relative position of the arms.

3, Re-check adjustment of ion trapafter centering is com-
pleted,

FOCUS

A marked difference in the focus can be noticed when
the ion trap, magnetic centering device and the shunting
strap are properly placed., The adjustments are necessary
because of gun structure differences.

To properly focus the picture tube, proceed as follows:
1. Adjust the fon trapas described in Ion Trap instructions,

2. Adjust centering device as described in centering in-
structions. At times, focus may be improved by rotating
the magnetic centeringdevice 180 degrees and repeating the
centering procedure,

3. Readjust the ion trap for maximum raster brightness.

4. Adjust shunting strap located on the base of the picture
tube (under the tube socket) for best focus. The shunting
strap is located between pin #6 (focus anode) and either pin
#1 (chassis ground) or pin #10 (bootstrap), Leave the strap
in the position giving best focus, Re-check steps #2 and #3,
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MOTOROLA Chassis TS-422, Models 17T27 and 17T28 Series, Continued

L101 Cl01 R105 R103 L804 C(C303 C112 (€811 C307 E302 c812
3L 4L \5L \6L 7L \8L \9L 1or]11L /121 13L/ 141/ 15 16L /17L 18L 19L v8

8 S N ST i LAl L L cllo

A&B
L1o8
Ll02

T301
V9

———————E109

2L 1L ’ , 36L \35L \34L

R101 C106 | JE110 C108 L104 E802 L103 R107 C815 L807 (814 L806 R801 E108 C813
i

FIGURE 4. "I"-PANEL PARTS LOCATION
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

MOTOROLA Chassis TS-422, Models 17T27 and 17T28 Series, Continued

V1l E402 C401 E501 C806 R802 L503 V14

R504 V1 25R  24R 23R

The left-hand chassis board ("I" panel) has all exposed
test points and wiring connector points labeled by a number
followed by the letter '"L'"., The numbering starts with "IL"
in the lower left-hand corner and progresses numerically
around the outer edge of the board in a clockwise manner.
The right-hand chassis board (""H" panel) uses an identical
identification system except that all numbers have an "R"
suffix. This system makes it possible to instantly locate
any test point physically on either the left or right-hand
FIGURE 6. "H"-PANEL PARTS LOCATION chassis,..whentransferring information from the schematic

to the actual receiver, o

R604 R602B R602A
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MOTOROLA INC.

Chassis TS-422
Models 17T27, 17T28 Series
(Continued)

PICTURE TUBE REPLACEMENT

The picture tube is secured to the cabinet front and the
easiest method of removal is to remove the front of the cab-
inet and then remove the picture tube., In such case, the
tuner will remain with the cabinet wraparound (tuner knobs
must be removed) and the other controls will remain with
the cabinet front, If it is desired to refrain from making
any wire disconnections, the chassis may be loosened and
moved forward to such position that the cabinet front can be
tilted to the required position to remove the picture tube.

PROCEDURE

1, Remove the five bolts securing the receiver chaassis to
the bottom of the cabinet,

2, Remove the fine tuner and channel selector knobs,

3. Remove the two upper and two lower screws holding the
cabinet front to the wraparound,

4, Tilt cabinet frontoutward and slide chassis forward un-
til bolt of metal band securing picture tube to cabinet front
is accessible. Remove all connections to the picture tube
and remove the tube. NOTE: It is not necessary to remove
the safety glass,

5. Replace black tape around edge of new picture tube and
reoplace in roverse order to removal instructions,

PICTURE TUBE

WITH BINTED GLASS

YTAVPAA (atuspazed m mMo0eLs

TTAYPA (wOW-ALUMINIZED: M1 MODELS
| WITH CLEAR SAFETY GLASS

REMOVING THE BACK COVER

The back cover is held in place by means of metal fric~
tion clamps arranged around the edges of the cover, The
cover may be carefully pried off by using a screwdriver,

e CRT SOCKET

BLU {PIN ON TRANS)

N .
GRNZER ORGI  BUIm

i BLK JUMPER
CINZR DR BMKBR ez

PIGURE 8. HIGH VOLTAGE SECTION PARTS-DETAIL

FOCUS ADJUSTMENT

FOCUS

HEATER
ADJUSTMENT OF SHUNTING STRAP LO-

CATED ON PICTURE TUBE BASE PROVIDES
OPTIMUM FOCUSING TEMPORARILY
CONNECT STRAP BETWEEN PINS 6 AND
10. THEN 6 AND 1. LOCATE STRAP PER-
MANENTLY IN POSITION PRODUCING
BEST OVER-ALL FOCUS.

j

20 AWOT

FIGURE 10, TUBE LOCATION AND FILAMENT WIRING
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MOTOROLA Chassis TS-422, Alignment Information (Continued)

IF AND MIXER ALIGNMENT

Equipment Required and Notes

18 to 220 Mc, 12 Mc sweep width, linear
output and capable of , 1 volt output

Sweep Generator:

Accurately calibrated, adjustable marker generator and/or
AM signal generator,

Cathode Ray Oscilloscope: preferably with calibrated at-
tenuator

Varijac: To set line voltage to required value of 117 volts
Notes

Keep the marker generator output low at all times to pre-
vent marker from distorting the response curve,

Some coils reaonate at two settings of the core...follow the
core-setting instructions for each coil as given in the pro-
cedure.

For a complete receiver alignment (video IF, sound and
tuner), use the following procedure in sequence,

Always use an isolationtransformern when servicing this re-
ceiver.

REQUIRED PRELIMINARY STEPS

1, REMOVE,,,the deflection yoke lead plugs to eliminate
RF interference., The deflection yoke leads are located just
to the left of the HORIZONTAL SIZE control and numbered
17R, 18R, 19R, 20R, 21R, 22R and 23R. Before attempt-
ing to remove the leads, remove the hex head screw se-
curing them to the chassis. See Figure 3.

2. CONNECT...2 l.8K ohm resistor (40 watts or more)
from chassis ground to B++ bus to normalize the voltages:
Connect the voltage normalizing resistor between red lead
(33L) of the audio outputtransformer (T-302) and any ground
point of the chassis. See Figure 13,

3. APPLY...mjnus 3 volts to the IF AGC test point by
connecting a 3 volt battery between the IF AGC test point
(12L) and ground point of the chassis. The positive end of
the batiery goes to chassis ground. See Figure 13,

4, DISABLE TUNER OSCILLATOR...by grounding pin #9
of V-2 (5U8).

5. TURN...the channel selector to channel #13. Retain in
this position for the entire IF alignment procedure,

6. TUNE,,.the aweep generator center frequency to 44 Mc
with a sweep width of 10 Mc, and do not change these set-
tinga. Adjust generator output below point of receiver lim-
iting) (approximately 3 to 5 volts peak-to-peak at the detector
load).

7. ADJUST...the receiver's contrast control to minimum
(fully counterclockwise) and set the area selector switch to
the "local” position,

8, CONNECT,..a .001 to .005 mid capacitor in series
with the generator lead, and connect generator as given in
the procedure,

9. REMOVE,,.the receiver's antenna and short out ter-
minals, if required, to remove transmitted signals.

10, CONNECT THE OSCILLOSCOPE.,.with a 47K ohm
resistor in series with the input lead, to the VIDEO DE-
TECTOR TEST POINT (1L) (see Figure 13), This location
does not change for the entire IF and mixer alignment.

PROCEDURE

With the sweep generator connected to the IF TEST point
(3L) and the oscilloscopé at the VIDEO DETECTOR TEST
point (1L)...

1. SET...the marker generator to 41.25 Mc and:

2. ADJUST..,the 41,25 Mc trap (top of T-101) for the trap
dip shown in curve A. The core of the trap must be tuned
away from the chassis,..toward the top of the coil,

3, SET...the marker generator to 47.25 Mc and;

4, ADJUST...the 47.25 Mc trap (top of T-102) for the trap
dip shown in curve A. The care of the trap must be tuned
away from the chassis...toward the top of the coil.

5, SET...the marker generator to 42,25 Mc and:

6, ADJUST...the lst IF transformer (bottom slug of T-101)
to position the 42,25 Mc marker as shown in curve A, The
core of this coil must be tuned toward the chassis..,.this is
to make sure that the core moves away from the trap core
of step #2.

7. SET...the marker generator to 45,75 Mc and:

8, ADJUST...the 2nd IF transformer (bottom slug of T-102)
to position the 45,75 Mc marker as shown in curve A, The
core of this coil must be tuned toward the chassis.,.this is
to make sure that the core moves away from the trap core
of step #4.

9. ADJUST,.e.the 3rd IF transformer (T-103) to shape the
center of the curve for best symmetry and least tilt(approx-
imately 44 Mc).

10. RE-CHECK...the settings of the traps as well as the
1st, 2nd and 3rd IF coils to make sure they are correct and
match the curve as given in Figure 13,

11. MOVE...the sweep generator from the IF TEST point
(3L) and connectit to the MIXER TEST RECEPTACLE (point
F) located on the tuner (see tuner illustration).

NOTE: The tuner oscillator should be inoperative for
the following procedure and the channel selector should
be on #13,

12, ADJUST...sweep generator output to give 3 to 5 volts
peak-to-peak at the input of the oscilloscope. Generator
frequency same as for preceding alignment (44 Mc).

13, Short out R-9 or compensate by allowing 5% tilt to low
side of converter response as in Figure 13,

14, ADJUST...the mixer plate coil (I.-15) and the lst IF
grid coil (L-101) for the response and markers shown in
Figure 13, curve B,

NOTE: Make certain that the cores of these coils are
tuned away from the center of the coil. Remove bias
battery and ascertain whether any IF regeneration is
taking place. Also, the bandwidth should not change
more than ,2 Mc (200 Kc).

SOUND ALIGNMENT

This alignment may be made by injecting an accurate
4.5 Mc signal into the VIDEO DETECTOR test point (see
IF alignment drawing), A second praciical method is the
use of a station transmission after a preliminary alignment
is made with a fairly accurate generator. The latter method
will produce an accurate 4.5 Mc signal at the output of the
video detector.

The alignment procedure will be the same whether the
test signal originates from a station or from a crystal con-
trolled generator,

PRELIMINARY STEPS

1, Connect positive lead of VTVMto the RATIO DETECTOR
test point (14-L) ( See Figure 13). Connect negative meter
lead to chassis ground.,.ground connection may be at the
shield lead just to the right of the RATIO DETECTOR test
point or any convenient ground point of the chassis,

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

3. Remove oscilloacope used in IF. alignment.
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MOTOROLA Chassis TS-422, Models 17T27 and 17T28 Series, Continued

CURMVE B S— 3V BATIERY
41. 25MC 47, 25MC , IF AGC
~p— (see tuner top view TP a2 M_j+
in tuner afign. sect) =
RATIODET  AUDIO
gyl IF INPUT TP Q4) TP, (5L
3vp-p RECEFE(AU
5% TILT —
ALLOWED =

VALLEY NOT
MORE THAN 15%

RECEPT 13()

TO MIXER TEST
RECEPTACLE

’

ol |
005 !

SWEEP & MARKER
GENERATOR

SYNC 13-

IF TEST—

S g (35)
vk Jff TRATIO DET
i I (B -
= i
e | TOP (SEC)
=X )1301 BOT (PR1)
3 v7 3Av6)

. AUDIO IF

>~ L106B(SOUND TAKE-OFF,
: BOTTOM SLUG)
106A(4. 5 MC TRAP,
TOP SLUG)

&
V6 (12BY7A)
. VIDEO AMP

1

) 1!
S e et
1800 ohm 40 watt  [TO33L

VOLTAGE NORMALIZ ING
RESISTOR

41K

AAAA.

— SYNC

FIGURE 13.

4., Remove short on tuner oscillator.

5. Tune in atransmitted test signal-~or--connect a 4.5 Mc
crystal controlled generator to the VIDEO DETECTOR test
point (1L) in series with a 005 mf capacitor,

6. Adjust signal generator output to maintain 5 to 10 volts
at the VTVM-~-or--keep station signal as near this value as
possible,

PROCEDURE

l. ADJUST...audlo take-off coil (L-106B) and ratio de~
tector primary (bottom) T-301, for maximum deflection,

2, Using an ohmmeter, carefully match two 100K 1/2 watt
resistorsas closely as possible as to resistance value,Con-
nect these two matched resistors in series from test point
(14-L) to chassis ground (see Figure 13),

3, CONNECT...ground VTVM lead to junction of the two
100K resistors and the positive lead to the audio test point
(15-L}),

4, ADJUST...the secondary (top) of the ratio detector
transformer T-301 for azero voltage reading between sharp

AAAA o

[
-

IF & SOUND ALIGNMENT DETAIL

positive and negative peaks, This adjustment should be very
sharp and critical,

NOTE: Theprimary andsecondary of the ratio detector
transformer (T-301) have two tuning points; one with the
cores toward the outside of the coils and one with the
cores toward the inside of the coil, The proper position
of the cores is toward the outside of the coil.,..away
from each other,

4.5 MC TRAP ADJUSTMENT

1. Carefully tune receiver to local station and advance the
contrast control,

2. Turn the area selector switch to the fringe position,

3. Adjust tuner's local oscillator (with the fine tuning con-
trol) to bring the 4.5 Mc interference strongly into the pic-
ture,

4, ADJUST...4.5Mc trap(L-106A)to find the two points of
adjustment at which the sound beat is just noticeable on the
picture tube screen. Rotate the core toward center of the
two points. Use minimum amount of inductance (core out
of coil) that will result in no apparent beat interference.
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VHF TUNERS TT-84 AND VTT-86Y
(USED YITE ¥TT-87 URF TUNER)

23, %4, X3, AND 3§ ARK BBOVK
1 CRANWEL "TWO POSITION

TUNER ™
TI-84 ONLY

MOTOROLA -
Circuit Chassis TS-422A

For main circuit diagram
see. the next two pages.
Points A,B,C,X,Y,Z,
connect to corresponding
points of main diagram.
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
MOTOROLA Chassis TS-422, Models 17T27 and 17T28 Series, Continued

@N{c&"c‘r?):ﬂ CHASSIS POSITION FOR EASE OF SERVICING
FINE TUNING
BN Ut woDECS) R CoNIRSSE After removal of the back caver and the five (5) screws

securing the chassis to the cabinet (screws located under-
neath cabinct), il should be possible to slide the chassis out
for accessibilily of all service test points,..without any
disconnections.
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MOTOROLA

CHASSIS DESCRIPTION

TS-539 These receivers are 20-tube chassis (including

SERIES two rectifier tubes) using a 21ATP4A or 24YP4
aluminized rectangular picture tube (90 degree
deflectionangle) plus a germanium diode detec-
tor of the plug-in type.

The entire receiver is contained on a single ver-
tically mounted chassis. The picture tube is
mounted independently to the inside of the cabi-
net front (bezel),

A switch-type VHF tuner incorporatesa cascode
type amplifier and has provision for individual
channel oscillator adjustment by means of screws
which may be reached from the front of the cab-
inet. The antenna, RF primary and RF second-
ary as well as the oscillator switch wafers are
removable for ease of servicing.

All tuners of this model are equipped with a
motor drive unit for channel selection. The
motor may be controlled by a front panel push-

WTS-539

VTS-539

TTS-539

CHASSIS
TS-539

button or by remote control units (remote con-
trol units are considered accessories and must
be purchased independently of the receiver).
The motor-drive unit is equipped with anelectro-
mechanical indexing system giving 13-channel
selection or any part thereof.

Chassis having a "Y" suffix contain a factory-
installed "continuous tuning' UHF tuner,

Same as the TS-539 except for the addition of a
pilot light.

Same as the TS-539 except for the addition of a
tone control and pilot light.

Same as the TS-539 except for the addition of a
tone control and two pilot lights. One of the
pilot lights is used for a second horizontally-
mounted dial scale located at the top center of
the cabinet.

RECEIVER MODEL BREAKDOWN CHART

TV ™V
Model Description Chassis Model Description Chassis
A21CSB Consolette, blonde: masonite TTS-539 A21K61MCH | Console, champagne mahogany: | TTS-539
YA21CSB Consolette, blonde: masonite TTS-539Y wood
A21C5M Consolette, mahogany: TTS-539 Y21K61IMCH Console, champagne mahogany: | TTS-539Y
masonite A2IKeT -1- e IR I ¢ K S )
YA2ICS5M Consolette, mahogany: TTS-539Y A21K61W Console, walnut: wood TTS-539
masonite YAZ1K61W Console, walnut: wood TTS-539Y
A2IF6W Combination, walnut: wood TTS-539 AZ1K62M Console, mahogany: wood TTS-539
YA2IF6W | Combination, walnut: wood TTS-539Y YAZ1K62M Console, mahogany: wood TTS-539Y
A21K54B Console, blonde: masonite TS 539 A21K63CW Console, cherry: wood TTS-539
YA21K54B Console, blonde: masonite TS-539Y YA21K63CW Console, cherry: wood TTS-539Y
A21K54M Console, mahogany: masonite TS-539 A21T33BG Table, grained blonde: metal TS-539
YA21K54M Console, mahogany: masonte TS-539Y YA21T33BG Table, grained blonde: metal TS-539Y
A21KS56B Console, blonde: masonite WTS-539 A21T33CH Table, charcoal: metal TS-539
YA21K56B Console, blonde: masonite WTS -539Y YA21T33CH Table, charcoal: metal TS-539Y
A21KS56M Console, mahogany: masonite WTS-539 A21T33MG Table, grained mahogany: metal | TS-539
YA2Z1KS6M Console, mahogany: masonite WTS 539Y YA21T33MG Table, grained mahogany: metal | TS-539Y
A21K57B Console, blonde: masonite WTS-539 A21T35B Table, blonde: masonite TS-539
YA21KS7B Console, blonde: masonite WTS -539Y YA2iT35B Table, blonde: masonite TS-539Y
A21K5TM Console, mahogany: masonite WTS-539 A21T35M Table, mahogany: masonite TS-539
YA21KST™™ Console, mahogany: masonite WTS-539Y YA21T35M Table, mahogany: masonite TS§-539Y
A21K57TMCH | Console, champagne mahogany: |WTS-539 A21T36B Table, blonde: masonite WTS-539
masonite YA21T36B Table, blonde: masonite WTS-539Y
YA21KSTMCH | Console, champagne mahogany: |WTS-539Y A21T36M Table, mahogany: masonite WTS-539
masonite YA2IT36M Table, mahogany: masonite WTS-539Y
A21K58B Console, blonde: wmasonite WTS-539 A24K14B Console, blonde: masonite VTS~539
YA21KS58B Console, blonde: masonite WTS-539Y YA24K14B Console, blonde: masonite VTS-539Y
A21K58M Console, mahogany: masonite WTS-539 A24K14M Console, mahogany: masonite VTS-539
YA21K58M Console, mahogany: masonite WTS-539Y YA24K14M Console, mahogany: masonite VTS-539Y
A21K59M Console, mahogany: masonite VTS-539 A24K15M Console, mahogany: wood VTS-539
YA21K59M Console, mahogany: masonite VTS-539Y YA24K15M Console, mahogany: wood VTS-539Y
A21K59MCH |} Console, champagne mahogany: |VTS-539 A24K15MCH | Conscle, champagne mahogany: [VTS-539
masonite wood
YA21K59MCH | Console, champagne mahogany: |VTS-539Y YA24K15MCH | Console, champagne mahogany: |VTS-539Y
masonite wood
A21K60B Console, blonde: wood TTS-539 A24T6B Table, blonde: masonite VTS-539
YAZ21K60B Console, blonde: wood TTS-539Y YA24T6B Table, blonde: masonite VTS-539Y
AZ21K60M Console, mahogany: wood TTS-539 A24T6M Table, mahogany: masonite VTS-539
YA21K60M Consocle, mahogany: wood TTS-539Y YA24T6M Table, mahogany: masonite VTS-539Y

The service material on these sets is continued on the next 19 pages. The order
of presentation is as follows: important adjustments, IF and mixer alignment,
operation of automatic tuning system and trouble shooting, circuit diagrams,
production changes, remote control, and waveshapes. This factory-released
material will enable you to service this group of Motorola sets.
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MOTOROLA Chassis TS-539, Important Adjustments (Continued)

REMOVING THE BACK COVER

On metal cabinets, the back cover is held in place by means of a screwdriver,
means of metal friction clamps arranged around the edges
of the cover and one self-tapping screw located between the Onmasonite cabinets, the back cover is held in place by
serjal number and the power cord connections. After re- means of screws around the edge of the cover.

moval of the screw, the cover may be carefully pried off by

DEFLECTION YOKE ADJUSTMENT

If the deflection yoke shifts, the picture will be tilted. yoke as far forward as possible, then rotate until the pic-
To correct, loosen the clamp at the rear of the deflection ture is straight, Loosen rubber wedge clamp and push rub-
yoke holding the rubber wedge against the yoke, Push the ber wedge tight against rear of yoke. Release wedge clamp.

RASTER CORRECTOR MAGNETS

Raster corrector (pin-cushion) magnets, when used, will 1. Reduce raster size so that its sides are just visible,
be found on either side of the deflection yoke to straighten

the sides of the raster. They are correctly set at the fac- o IERELCR (00 LIRS g8 Fici st

tory but if moved in shipping, or if the yoke has been re- 3. Move corrector magnets forward or backward so that
placed, they may require readjustment. Adjust in the fol- raster sides are straight.
lowing manner: 4. Tighten screws holding magnet mountings.

HORIZONTAL OSCILLATOR ADJUSTMENT

The HORIZONTAL HOLD control should have a sync 4. Adjust HORIZONTAL HOLD control (front panel) to the
range of approximately 30 degrees. If the control is too point where the Ficture almost remains stationary,.,as far
critical, adjust HORIZONTAL OSCILLATOR GOIL as fol- as the horizontal sync is concerned.

Lox sy 5. Remove the .1 mifd capacitor shunting the HORIZ OSC
COIL and without turning the horizontal hold control, adjust
the HORIZONTAL OSCILLATOR COIL to the center of the
range in which the picture almost remains in sync hori-
zontally, (Use opening located between VERT SIZE and
VERT LIN control shafts to reach the coil's screw.)

1, Set all controls for a normal picture.

2, Short HORIZ AFC to ground with a piece of wire at pin
#4 of the SERVICE TEST RECEPTACLE.

3. Connect 2.1 mfd400 volt capacitor across 1-501 (HORIZ 6, Remove the wire shorting HORIZ C to ground and ad-
OSC COIL) by using pins #2 and #3 of the SERVICE TEST just HORIZONTAL HOLD gconh‘ol front pagnel) so that no
RECEPTACLE. fold-over appears on either side of the raster.
ANNEL INDICATOR CABINET
YOKE PLUG G

DRUM (ON SOME MODELS)

FUSE E-501
INDEXING\ ; - AQUADAG
PUSH RODSN\ ‘\ : X~ r— 4 GROUNDING

HORIZ SIZE, -I1'7 Ty = T SPRING

PICTURE TUBE
CLAMPING

!x.
SERVICE TEST BAND BOLT

RECEPTACLEY
HORIZ B4+
cor

HORIZ K

REMOTE

CONTROL:

RECEPTAC / hv

VERT SIZE / CORRECTOR
: MAGNET

HOR1Z 0SC ;-L :

ADJ : [i , : o _ YO'éELA“Nf\gGE
VERT “N/H L b i / CABINET
e SN S T -y _ FRONT
INTERLOCK ~ . " / - SPEAKER

LEADS

BOTTOM PAN

FIGURE 4., REAR VIEW OF CHASSIS
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MOTOROLA Chassis TS-539, Alignment Information (Continued)
IF AND MIXER ALIGNMENT

Equipment Required and Notes

Sweep Generator: 18 to 220 Mc, 12 Mc sweep width, linear

output and capable of . 1 volt output,
Accurately calibrated, adjustable marker generator and/or
AM signal generator.
Cathode Ray Oscilloscope: preferably with calibrated atten-
uator.

Variac: To set line voltage to required value of 117 volts.

Keep the marker generator output low at all times to pre-
vent marker from distorting the response curve.

Some coils resonate at two settings of the core...follow the
core setting instructions for each coil as given in the pro-
cedure,

REQUIRED PRELIMINARY STEPS

1. REMOVE...the yoke plug to eliminate RF interference,
Connect an 1800 ohm resistor (40 watts or more) fram chas-
sis ground to 250 volt bus to normalize the voltages. (Use
pins #3 and #5 of SERVICE TEST RECEPTACLE,)

2. APPLY...minus 6 volts to IF AGC by connecting a 6-
volt battery between pin #1 (IF AGC bus) of the SERVICE
TEST RECEPTACLE and ground. Positive side of battery
goes to ground (see illustration).

3. DISABLE TUNER OSCILLATOR...by grounding pin #9
of V-2 (6U8), and turn channel selector to channel #13,

4. TUNE...the sweep generator center frequency to 44 Mc
with a sweep width of 10 Mc, and do not change these set-
tings. Adjust generator output below point of receiver lim-
iting (approximately 3 volts peak-to-peak at the detector

load). Maintain 1 to 3 volts peak-to-peak at the input to the
oscilloscope.

5. ADJUST...the receiver's contrast control to minimum
(fully counterclockwise).

6. CONNECT...a .00l to .005 mf capacitor in series with
the generator lead, and connect generator as given in the
procedure.

7. REMOVE,,.the receiver's antenna and short out ter-
minals, if required, to remove transmitted signals.

8. CONNECT THE OSCILLOSCOPE...with a 47K ohm re-
sistor in series with the input lead, to the VIDEO DETEC-
TOR TEST RECEPTACLE. This location does not change
for the entire IF and mixer alignment.

PROCEDURE

. With the sweep generator connected to the IF TEST RE-
CEPTACLE and the oscilloscope at the VIDEO DETECTOR
TEST RECEPTACLE.

1. DETUNE...the mixer transformer primary (T-1) lo-
cated on the tuner chassis so that it is tuned out of the IF
response curve bandpass., The core of this coil should be
turned into the tuner (clockwise rotation from tube side of
chassis), being careful not to turn the core to the extent of
disengagement from the coil. Failure to position the core
in this manner will upset the coupling and make alignment
difficult, if not impossible.

2. ADJUST,...the lst IF transformer (T-102) to position
the 42.25 Mc marker (set marker with marker generator)
as shown in curve #3. The core must be tuned as far from
chassis metal as possible (maximum clockwise position as
viewed from the tube side of the chassis).

3. ADJUST...the 2nd IF transformer (T-103) to position
the 45,75 Mc marker as shown in curve #3. The core must
be tuned as far from the chassis metal as possible (maxi-
mum clockwise position as viewed from the tube side of the
chassis).

4, ADJUST...the 3rd IF transformer (T-104) to shape the
center of the curve for best symmetry and least tilt. The
core must be tuned as far from the chassis metal as pos-
sible (maximum clockwise position as viewed from the tube
side of the chassis),

5. MOVE.,..the sweep generator from the IF TEST RE-
CEPTACLE and connect it to the MIXER TEST RECEP-
TACLE located on the tuner (see illustration).

6. ADJUST...the trimmer capacitor (C-101), mixer trans-
former secondary (T-101) and the bandwidth coil (L-101A
bnttom) to get the response curve and marker positions as

SOUND

This alignment is made by injecting an accurate 4.5 Mc
signal into the VIDEO DETECTOR TEST RECEPTACLE
(see IF alignment drawing or top view of chassis for loca-
tion). A second practical method is the use of a station
transmission. The latter method will produce an accurate

shown in curve #2. It may be helpful to tune trimmer ca-
pacitor (C-101) near 42.25 Mc, the bandwidth coil (L-101A)
to 45.75 Mc and mixer secondary (T-101) to the valley for
"jack' action.

CORRECT CORE POSITIONS (for step #6)

a., The core of the mixer secondary transformer must
be tuned as close as possible to chassis metal (maxi-
mum counterclockwise rotation position as viewed from
the tube side of the chassis).

b. The core of the bandwidth coil must be tuned as far
as possible fromchassis metal (maximum counterclock-
wise position...as viewed from the PARTS SIDE of the
chassis). REMEMBER: The core cannot be tuned from
the tube side of the chassis without turning the trap coil
slug unless a special alignment tool is used.

7. ADJUST...the 41.4 Mc trap (L-102) for the trap dip
shown in curve #1. The core of the trap must be tuned as
far as possible from chassis metal (maximum clockwise po-
sition as viewed from the tube side of the chassis).

8. ADJUST...the 47.25 Mc trap (L-101B) for the trap dip
shown in curve #1. The core of the trap must be tuned as
close as possible tochassis metal, (Maximum counterclock-
wise position as viewed from the tube side of the chassis.)

NOTE: To see the trap response clearly, it may be
necessary to either increase the generator output ap-
preciably, or remove the IF bias momentarily.

9. ADJUST...mixer transformer primary (T-1) into the
center of the IF response, so as to place the markers as
shown in curve #1. Add tilt (shown on curve) with this ad-
justment.

ALIGNMENT

4.5 Mc signal at the output of the video detector,

The station signal method is given in the following pro-
cedure, however, the procedure would be the same whether
the test signal originates from a station or from a genera-
tor.

PREPARATION AND TEST EQUIPMENT CONNECTIONS

1. Connect positive lead of VTVM from positive terminal
of the 3 mifd electrolytic capacitor (C-311)...this is also
pin 5 of V-10 (ratio detector). Connect negative meter lead
to chassis ground,

2. Set contrast control at maximum (fully clockwise).
3. Remove oscilloscope used in IF alignment,
4. Remove short on tuner oscillator.
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MOTOROLA Chassis TS-539, Alignment Information,.Cantinued

PROCEDURE
3. Tune in a station--or--connect a 4,5 Mc crystal-con- 8. MOVE...the VTVM to the junction of R-310 (33K) and
trolled generator to the VIDEO DETECTOR TEST RECEP- C-314 (.001 feed-thru). Other meter lead goes to ground.
TACLE in series with a 3300 ohm resistor.

9. ADJUST...the secondary of the ratio detector (T-301...
&. Adjust signal generator to maintain 5 to 10 volts at the tuned from tube side of chassis) for zero reading on the

VIVM--or--keep station signal as near this value as pos- VTVM.
sible,

NOTE: The primary and secondary of the ratio detector
7. ADJUST...the audio take-off coil (L-302}, interstage transformer (T-301) have two tuning points; one with cores

coil (L-303) and the primary of the ratio detector (T-301... toward the outside of the coils and one with the cores toward
tuned from the parts side of the chassis) for a maximum the inside of the coil. The proper position of cores should
reading on the VTVM. be toward the outside of the coil.

4.5 MC TRAP ADJUSTMENT

1. Carefully tune receiver to local station andadvance con-
trast control,

3. ADJUST...sound trap (L.-110) to find the two points of
adjustment at which the sound beat is just noticeable on the
picture tube screen. Rotate the core toward center of the
two points.eUse minimum amount of inductance (core out of
coil) that will result in no apparent beat interference.

2. Adjust local oscillator (with fine tuning control) to bring
the 4.5 Mc interference strongly into the picture.

CURVE #1
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FIGURE 5. IF AND SOUND ALIGNMENT DETAIL
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AUTOMATIC TUNING SYSTEM

(GENERAL INFORMATION)

A completely motorized and fully automatic VHF tuning
system is used in this series of TV receivers. The tuner
may be pre-set to stop on any channel number...or to by-

MOTOR

The tuner is powered by a fractional horsepower, 110 volt
shaded-pole motor, coupled through a 3200 to 12 RPM step-
down gear box, utilizing nylon and metal gears, When not
energized, the driving motor must be out of gear with the
tuner driving mechanism, so the tuner may be manually op-
erated by the front panel CHANNEL SELECTOR knob when
desired. Due to the large reduction ratio of the gears uti-
lized between the driving motor and the tuner, it would be
very difficult to turn the tuner by hand, if the motor were
permanently geared to the tuner, The disengagement is ac-
complished by mechanically floating the armature (rotor) of
the motor, partially out of the motor field coil. Since the
rotor shaft is toothed to act as the first pinion of the gear
train, this automatically disengages the rotor shaft from the
gear box. The rotor is held disengaged from the gear box,
and partially out of the motor field coil by means of three
nickel-silver arms., These arms also perform the function
of switch contact segments.

pass any channel number within the VHF band. The tuner
is controlled by a front panel CHANNEL SELECTOR push-
button which energizes the motor.

SYSTEM

When the motor is energized, the magnetic attraction of
the field coil pulls the rotor into the center of the motor
frame, This performs the function of engaging the rotor
pinion with the remainder of the gear train to drive the tun-
er., When the rotor is pulled into the motor frame, the
contact arms are pulled into position to close the three
switch sections., The individual contact segments of the
armature (rotor) controlled switch perform the following
operations: one set of contacts removes the receiver's
sound by grounding the control grid of the audio output tube;
the second set of contacts removes the receiver's raster by
feeding a portion of B+ to the cathode of the picture tube,
blanking it out...the third set of contacts shorts across the
front panel channel selector pushbutton, so that release of
the button will not stop the motorized tuning action, Once
the tuner motor is energized by the front panel pushbutton
or remote control unit, the tuner will continue changing
channels until stopped by the channel indexing mechanism
described in the following paragraphs,

METHOD OF INDEXING

Indexing of the tuner is accomplished by an index wheel
attached to the rear drive shaft (channel selector shaft) of
the tuner. This wheel has thirteen extensible fingers (cams)
around its periphery. The fingers are designed to make
physical contact with a "break' type switch connected in
series with the motor and motor-lock contacts described in
the preceding paragraph, Thus, as the tuner and rear wheel

CHANNEL
SELECTOR
SHAFT

MOUNTING  SCREW
BRACKET #7!

VHF,
TUNER

SHAFT EXPANS ION

SCREW (SECURES INDEX WHEEL

CAM SWITCH

are turned through the channels of the VHF band, any pro-
jecting finger of the rear wheel will stop the tuner by open-
ing the cam-switch and breaking the motor circuit. A strong
detent on each channel eliminates problems of motor drift
or drag as the mechanism ages.

The tripping cams of the index wheel are positioned for

CAM SWITCH MOUNTING
AND ADJUSTMENT SCREWS

MOTOR
GEAR BOX

DRIVING
MOTOR

MOTOR ARMATURE
(IN D1SENGAGED
/POSITION)
\ SPRING CONTACT
2| ARMS G)

E802

SHAFT SWITCH
ROTOR
CONTROLLED
CONTACTS

.

gg RETURN SPRINGS
FOR "SET'"' AND
“CANCEL" PUSH
RODS.

CAM OPENING FOR

INDEX WHEEL TO
TUNER SHAFT)

WITH 13 INDEX
CAMS

MOUNTING
BRACKET

4 "NOTCH"
DRIVING CLUTCH

"SET" & "'CANCEL"
PUSHRODS

SWITCH
RIDER

BREAK-APART VIEW OF TUNER AND MOTOR (Index wheel,
cam switch and drive wheel are visible).

FIGURE 10.
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striking or passing the cam-switch-rider by means of two
push rods extending the length of the chassis and projecting
out the chassis rear, The push rods are accessible after
the cabinet back cover is removed, The "set" push rod
places the cam in the correct position to trip the cam-switch
and '"break" the motor circuit on any or all thirteen tuner
positions. The '"cancel" push rod moves the cams (any or
all of the thirteen. cams) to such position that they can—
not strike the cam switch,

NOTE: Should the condition ever occur in whichall the
indexcams are set for "bypassing'. the tuner will run con-
tinuously until power is removed from the receiver. A sim-

CORRUGATED DETENT WASHER

OF AUTOMATIC FINE
TUNING MECHANISM

UHF DRIVE WHEEL
"“C'" WASHER  (UHF MODELS ONLY)

"C'" WASHER

CHANNEL

SELECTOR FSL"{:F}”N' NG

SHAFT
UHF DIAL
DRIVE SHAFT

(UHF MODELS ONLY)

UHF DRIVE
BELT TENS ION
ARM & ROLLERS

SPEED CLIP:

UHF DRIVE
WHEEL
(DRIVEN)

TAKE-UP
WASHERS

FIGURE 11.

ilar action would occur if the cam switch were bent in such
manner that the cams could not make physical contact with
the cam-switch. THE ONLY SAFE METHOD OF STOPPING
A TUNER IN THIS CONDITION IS TO REMOVE THE LINE
CORDOR TURN THE SET "OFF" WITH THE PUSHBUTTON.
ANY OTHER MEANS CAN DAMAGE THE MOTOR OR THE
INDEXING MECHANISM,

The thirteen cams correspond to twelve VHF stations
and one position for UHF., Thus, by the cam settings, the
tuner will automatically stop or bypass any of the thirteen
tuner positions,

VHF TUNER

FINE TUNING
DISENGAGEMENT
LEVER

FINE TUNING
DRIVE WHEEL
(RUBBER)

SEMI CIRCULAR
DRIVE PLATE

'HAIR-PIN" RESET
SPRING

MAIN
MOUNTING
BRACKET
(ALL MODELS)

UNIT MOUNTING
SCREW (2 USED)

2 FAST/SLOW
" GEAR TENSION ﬁ‘fﬁﬁmg”‘ 47
SCREWS G)
(NOT ADJUSTABLE)

FINE TUNING RE~SET AND UHF DRIVE SYSTEM
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FINE TUNING MECHANISM

The fine tuner capacitor is driven by means of a rubber
drive wheel and semi-circular drive plate. When the tuner
is switched from channel to channel, a corrugated, detent
washer forces the drive wheel away from the plate, effec-
tively disengaging the drive wheel from the fine tuner, The
fine tuning capacitor is then returned to the center of its
range by the action of a '"hair-pin'" spring. This system
provides the greatest versatility since it allows complete
manual control of fine tuning on every channel for purposes

of interference elimination,..butretains the desired feature
of automatic fine tuning re-set when switching channels.
The latter action would be especially important in the case
of remote control operation. Of course, the tuner align-
ment must be correct, on each channel, for satisfactory op-
eration with the fine tuner in its center position. However,
with the provision for front panel, individual channel, os-
cillator screw adjustments, the matter is a simple problem
of initial installation procedure,.

FINE TUNER ACTION DURING UHF OPERATION

When the receiver is turned to the UHF position(channel
#1 position of the VHF tuner), the fine tuner is automatically
set to its center position by disengagement of the fine tuner

shaft and action of the re-set spring, with the same action
as when awitching any channel.

UHF TUNING NOT AUTOMATIC

The UHF tuner is a continuous tuning type (as are most
conventional UHF tuners) and, therefore, cannot be indexed
in any manner, Once the motorized VHF tuner has been
switched to the UHF position (channel #1}), all UHF tuning
must be made manually, During UHF operation, the VHF
fine tuner knob becomes the main tuning control for UHF.

When the receiver is located in an area in which there
is but one UHF station, the UHF tuning may be made auto-
matic by pre-setting the UHF tuner exactly on the station
and then refraining from changing the position of the UHF

tuning (fine tuning) knob. Thus, the UHF tuner will remain
tuned to the individual station and when the VHF tuner is
switched to the UHF position...will automatically be re-
ceived, This is quite feasible since it should be unnecessary
to change the fine tuning setting during normal station re-
ception.

NOTE: Keep in mind that the UHF tuner is never dis-
engaged from the fine tuner shaft and when the fine tuning
shaft is rotated, the UHF tuner will re-tuned.

SETTING THE CAM SWITCH FOR AUTOMATIC STATION STOPPING

The indexing wheel, located on the rear of the tuner, is
provided with thirteen indexcams (twelve channels plus UHF
position). The indexing cam can be raised or lowered by the
"get'' and '"cancel" push rods which extend out the rear of
the chassis,

The index cams actuate a cam-switch-rider which, in
turn, operates the cam-switch, The cam-switch opens the
motor circuit, stopping the tuner at the "set" or indexed.
channels,

The cam-switch i{s normally in the closed position,..

when not being contacted by one of the index cams, When
an index cam is holding the cam -switch open, the motor cir-
cuit is open. The mator must be energized by the fromt
panel station selector pushbutton after stopping on a chan—
nel,

The adjustment of the cam-switch-rider against the
slanted face of the index cam must be carefully made. If
the adjustment is incorrect, single channel operation will
result, the tuner will stop out of detent, or the shaft switch
will chatter and burn the contacts,

CAM SWITCH ADJUSTMENTS

The cam-switch is attached to the motor mounting
bracket by means of three screws (see illustration). Turn-
ing the three screws as a unit, moves the cam switch and
its rider towards or away from the center axis of the index
wheel, Tightening one of the outer screws while loosening
the other outer screw, will effectively rotate the cam-
switch and cam-switch-rider around the periphery of the
index wheel.

PROCEDURE

1, Turn the tuner toa channelnumber that is'set" for sta-
tion stopping. Make sure tuner is in the detent position,

2. Adjust the cam switch positioning screws so cam-switch-
rider opens the switch near enough to the detent position so
that the "homing" effect of the detent will carry the tuner
switch into full detent. This will be on the face of the index
cam that is turning into the cam-switch-rider. (See illus-
tration for position,)

3. Make certain that the cam-switch position is such that
the cam-switch-rider strikes the center of the index cam..
as far as the sides of the cam are concerned.

CAM SWITCH MOUNTING
& AD JUSTMENT SCREWS

INDEX WHEEL
FROM TUNER SIDE

CENTER DIAL SCALE DRIVE WHEEL
JIDIAL NOT ON ALL MODELS!

o

FIGURE 12, CAM SWITCB ADJUSTMENT
(part of indexing system

REPAIR ANDREPLACEMENT OF THE AUTOMATIC TUNING SYSTEM

The VHF tuner is mounted to the main chassis, as well

as to a bracket which, in turn, mounts to the main chassis,
The motor drive unit is independently mounted to the tuner
bracket,

The VHF tuner may be individually removed from the
main chassis without removing any of the associated mech-
anism. However, it may be necessary to remove the chas-
sis from the "pan' and the bezel, While it may appear that

121




VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

MOTOROLA Chassis TS-539, Automatic Tuning System, Continued

the driving motor and VHF tuner are inseparable, this is
not the case. The indexing wheel, which is located at the
rear of the tuner, is essentially part of the tuner, and is
held to the end of the channel selector shaft by means of a
screw and expansion of the shaft., Tightening of the screw
expands the shaft (shaft is longitudinally split) and secures
the index wheel,

The index wheel is not secured to the driving motor: a
driving clutch containing four notches {indentations) fita the
provided projections of the index wheel for power trans-
mission. When the VHF tuner is removed from the chassis,
the index wheel remains with the tuner, while the drivin
clutch remains with the motor, (See jllustration of motor
tuner breakdown, Figure 10),

PROCEDURE TO REMOVE THE VHF TUNER

1. Remove the chassis from the bezel and pan, This in-
volves twobrackets (chassis-to-bezel-brace and chassis-to-
pan brace) and three bolts (two underneath pan and one at
front of tuner near channel selector shaft,

2. If VHF tuner is being replaced..,remove all wire con-
nections to the tuner (code wires in some manner, so they
may easily be replaced).

3. Remove push-rod retaining bracket (held by screw # 11).
Remove sponge rubber push-rod support pad and carefully
remove push-rods out of slot,

4. Remove the four hex head screws securing VHF tuner to
top edge of chassis(screws 1, 2, 3 and 4). Top end of chas-
sis is end having high voltage cage (some of these screws
may require the use of a curved or open end wrench, If
wrench isnot available...loosenchassis from pan and bezel
as required).

5. Remove two hexhead screws at front end of tuner, hold-
ing tuner to bracket (screws 5 and 6). These screws lie in
a vertical direction with the heads downward..,when the
high voltage cage is toward the top.

TUNER COVER
SCREWS

MAIN TUNER
MOUNTING~
BRACKETS _

10—_5|

FIGURE 13.

6. Remove hex head screw from rear of tuner, holding
tuner to bracket (screw 7). This screw is located near the
antenna input of the tuner.

If the receiver is equipped with a UHF tuner, proceed
as follows:

7. Remove the dial cord driving the UHF dial scale.

8. Loosen hex head screw securing tension arm of the
toothed drive belt...to relieve tension of drive belt (this
screw is located approximately midway between the VHF
and UHF tuner shafts),

9. Remove toothed drive belt from UHF tuner shaft wheel
(belt will walk off edge of wheel).

10, Remove VHF tuner by carefully moving tuner forward
until indexing wheel, at rear of tuner, is out of the cam
switch, This must be done carefully so as not to damage
the switch or imbpair its spring action. As tuner is moved
forward, the indexing wheel will disengage from the driving
clutch. When tuner is clear, remove tuner completely.

7 RUBBER PUSHROD 9
! SUPPORT PAD

PUSH RODS

PORTION OF CHASSIS SHOWING TUNER MOUNTING

TO REPLACE CENTER (TOP) DIAL SCALE DRIVE BELT
{Center dial scale not on all models)

l. Remove push-rod retaining bracket (held by screw 11)}.
Remove sponge rubber push-rod support pad and carefully
remove push-rods out of slot.

2. Remove the four hex head screws securing VHF tuner
to top edge of chassis (screws 1, 2, 3 and 4). Top end of
chassis i3 end having high voltage cage.

3. Remove two hex head screws at front end of tuner hold-
ing tuner to bracket (screws 5 and 6), These screws lie in
a vertical direction with the heads downward,

NOTE: Some screws may require use of a curved
wrench, If not available, loosen chassis from pan and bezel
when necessary.

4. Remove hexhead screw fromrear of tuner holding tuner
to bracket (screw 7). This screw is located near the an-
tenna input of the tuner.

5. Carefully move VHF tuner forward to the extent that the
newdrive belt can be looped around the rear indexing wheel
(between index wheel and tuner). It should be possible to
move the VHF tuner the required amount, even if the re-
quired amount, even if the receiver contains a UHF tuner,

6. Pull the toothed belt up and thread around pulleys. Re-
move ."C" washer holding center dial scale, lift dial scale
and place drive belt in proper position. Replace center dial
and "C'" washer.,
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7. Replace VHF tuner into chassis and secure all screws,

8. Set VHF tuner to a known channel number.

matic Tuning System, Continued

9. Set center dial scale to the corresponding number: may
be set by shifting paper scale or position of toothed belt.

TO REPLACE INDEXING WHEEL

1, Loosen VHF tuner by following steps #1 to #4 of the pre-
ceding section, "To Replace Center Dial Scale",

2. Shift position of VHF tuner to side of chassis so screw
securing indexing wheel to channel selector shaft is visible,
Completely remove screw. Indexing wheel will now pull off
of the shaft.

3. Replacement index wheel will fit channel selector shaft
in two positions, . .only one of these positions is correct, 1If

the index wheel is replaced in the incorrect position, the
dial scale knob will read incorrectlyand the cam switch will
require severe re-positioning to have the tuner stop in the
detent position at all, The correct position of the index
wheel may be determined by observing the areas between
the cams and around the periphery of the wheel and finding
two "notch” marks. The wheel must be replaced on the
shaft so that these two notches are on the same side of the
shaft as the knob-flat at the front end of the tuner,

TO REPLACE SPRING OR CAMS OF INDEXING WHEEL

It is recommended that theindex wheel, spring and cams
be replaced as a unit rather than an attempt made at re-
placing the individual parts. This is due to the fact that any
force applied to the spring may distort it to the extent of
erratic operation of the indexing wheel when replaced in the
tuner. However, the following method of replacing the
spring is given to cover the possibility of the partsbeing
available...but not the wheel as a complete unit.

1. After removing indexing wheel as given in steps #1 and
#2 of the preceding section "To Replace Indexing Wheel",
continue with the following steps.

TO REPLACE

It is sometimes possible to remove the cam switch and
its mounting bracket from the chassis without removing the
VHF tuner. This will depend on the model being worked on
and the dexterity of the operator. Suchremoval and replace-
ment is somewhat of a delicate operation since the switch
arm may be bent or other parts of the tuner damaged. The
safest method would be to free the VHF tuner first.

To remove cam switch without removing tuner

1. Remove the three screws used for securing and adjust-
ing cam switch bracket.

2. Tilt the bracket and switch sideways and carefully re-
move from chassis,

3. Replace new switch and bracket by inserting in required
position and then placing in correct position.

4, Start the three securing and adjusting screws and then
adjust the cam switch according to instructions given in

2. Remove thirteen-arm spring by prying off with a screw-
driver., (Spring is staked to drive wheel. File or sand-
paper rough spots on index wheel for easy replacement of
new spring.)

3. Replace defective or broken cams, (See photo of index
wheel,)

4, Place new spring in proper position, and stake to index
wheel, (Staking may be done by use of a cold chisel, screw-
driver, or indentations made with a nail).

CAM SWITCH
appropriate section.

Removal of tuner and cam switch

1, Loosen VHF tuner by following steps 1 through 3 of the
section titled, "To Replace Center Dial Scale''.

2. Carefullymove VHF tuner forward to the extent that the
indexing wheel is completelyout of the cam switch, It should
be possible to move VHF tuner to this extent even if the re-
ceiver is equipped for UHF, and has a UHF tuner attached
by a dial cord and drive belt,

3, Remove screw holding cam switch bracket to the motor
bracket.

4. Replace cam switch. If required, use screws from
original unit,

5. Adjust cam switch using instructions given in ADJUST -
ING THE CAM SWITCH section,

TO REPLACE PUSH ROD RETURN SPRING AND/OR SET AND CANCEL PUSH RODS

The push rod retaurn springs, located between the index
wheel and the motor gear box on the parts side of the TV
chassis, keep the push rods from hitting into the cams of
the index wheel, If these springs are broken or their tension
impaired, they must be replaced. These springs are riveted
to the bracket located between the indexing wheel and the
motor gear box., In some cases, it is possible to drill or
punch out the rivet and replace the new spring by means of
a nut and bolt. This method needs no explanation, On the
other hand, you may prefer to replace the bracket and
spring as a unit, The following procedure gives this meth-
od,

I. Loosen VHF tuner by following steps 1 through 3 of the
section titled "To Replace Center Dial Scale',

2. Carefully move VHF tuner forward to the extent that the
indexing wheel is completely out of the cam switch. It should
be possible to move VHF tuner to this extert even if the re-
ceiver contains a UHF tuner,

3., Remove screw holding retaining bracket for the 'set"
and "cancel" push rods (screw #1).( This screw is located
on the parts side of the chassis, approximately at the center
of the motor gear box).

4, REPLACE PUSH RODS IF REQUIRED.

5. Bend bracket holding.25 mfd capacitor, 80 screw under

terminal may be reached. Remove hex screws,

6. Remove hex head screw (#8) located at top of chassis
(end of chassis containing high voltage cage), and holding
bracket which contains the push rod return spring.

7. Remove hexhead screw holding spring retaining bracket
to tuner mounting bracket (screw #12). (This screw is lo-
cated at the rear of the tuner, near the gear box.) It will
be necessary to use a curved wrench for screw removal,
If such wrench is not available, it may be necessary to re-
move remaining screws holding tuner bracket to main chas-
sis, shift entire mechanism out from chassis and then re-
move the screw,

8. The motor and motor mounting bracket should now be
released from the chassis: swing this unit out from the
chassis to the extent allowed by the wiring, and remove the
four Phillips head screws securing the motor to the motor
mounting bracket.

9., Remove the cam switch from the original motor mount-
ing bracket (one mounting screw), and mount the cam switch
to the new motor mounting bracket.

10, Re-mount the motor to the new motor mounting bracket
using the four Phillips head screws.

11, Re-mount the motor mounting bracket into the chassis,
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TOREPLACE MOTORDRIVING UNIT AND THREE SECTION RELAY

The motordriving unit and the three section relay driven
by the motor rotor should be replaced as a single item.,
This is because the relay section is more or less matched
to the motor unit to provide the proper tension to pull the
rotor out of the motor field when the power is removed and
also to have the proper tension to allow movement of the
rotor into the motor when power is applied.

1. Remove the four hex head screws securing the VHF
tuner to top edge of chassis {screws 1, 2, 3 and 4). Top
end of chassis is end having the high voltage cage.

2. Remove the two hex head screws at front end of tuner
holding tuner to bracket (screws 5 and 6). These screws
lie in a vertical direction with the heads downward.

3. Remowe hexhead screw from rear of tuner holding tuner
tobracket (screw 7). This screw is located near the antenna
input of the tuner,

REPLACING THE FAST/SLO

The UHF fast/slow tuning mechanism is secured to the
main bracket mounting the VHF and UHF tuners by means of
two hex screws, The mechanism drives the UHF tuner by
means of adrift pin in the end of the UHF tuning shaft. Since

w

4. Carefullymove the VHF tuner forward to the extent that
the indexing wheel is completely out of the cam switch, It
shouldbe possible to move the VHF tuner to this extent even
if the receiver contains a UHF tuner,

5. Make a drawing of the wire connections from the relay
contacts and the motor terminals so they may easily be re-
placed. Unsolder all wire connections to the relay and
motor.

6. Remove the four Phillips head screws securing motor to
bracket (work fromtuner side of bracket) and remove motor
and triple relay as a unit,

7. Replace motor and relay unit into proper position.
place Philips head screws.

Re-

8. Replace wiring.,

9. Check operation and make any required adjustments.

UHF TUNING MECHANISM

the slots of the fast/slow mechanism used to engage the pin
of the UHF shaft are open, it is possible to remove the fast/
slow mechanism without removing the pin from the UHF
shaft.

PROCEDURE

1, Removechassis from cabinet and/or from bezel and pan.

2. Pry off the speed clip holding the UHF drive wheel to
the shaft,

3. Carefully force the wheel off the end of the shaft, Allow
drive to remain free in chassis. Remove the two drive
washers, noting the manner in which they were on the shaft.

4. Remove the two hex screws holding the mechanism to the
mounting bracket, {One screw may require the use of a
curved wrench or long-nose pliers to remove.)

5. Place new mechanism in position and secure with two

hex screws,

6. Pryoff speedclip holding UHF drive wheel to shaft, keep
the two drive washers on the shaft,

7. Loop toothed drive belt around drive wheel and push
wheel back onto shaft.

8. Replace speed clip.
NOTE: If just the drive wheel or drive washers are being

replaced, use the appropriate parts of the foregoing pro-
cedure.

TO REMOVE AND/OR REPLACE UHF TUNER

After the chassis hasbeen removed from the cabinet and
separated from the bezel (holds picture tube) and the bottom

“pan', the UHF tuner may be independently removed from
the main TV chassis,

PROCEDURE

1. Remove chassis from receiver,..refer to chassis re-
moval instructions in SERVICE NOTES. If receiver is
equipped with a center dial scale, refer to specific instruc-
tions concerning this model,

2. Remove the UHF dial cord.

3. Unsolder the B+ lead (red) at the feed-thru capacitor of
the UHF tuner. Unsolder the filament lead {brown) at the
feed-thru capacitor of the UHF tuner. Unplug the shielded
UHF output cable from the VHF tuner.

4. Remove hex screw at rear end of UHF tuner, holding
tuner to main bracket (located between UHF tuner and high
voltage cage). This screw will require the use of an open
end wrench,

5. Remove hex screw at rear end of UHF tuner, holding
tuner to main bracket (located almost directly across from
the Service Test Receptacle).

6. Remove hex screw on tube side of tuners, holding UHF
tuner to main bracket (this screw is located near the 3900
ohm B+ resistor).

7. Remove the UHF tuner by dropping the tube end out of
the bracket and then sliding tuner towards rear of TV chas-
sis until drive shaft pin releases from the fast/slow driving
mechanism at the front, Turning the drive shaft so the pin
lies in a vertical direction may aid removal. If additional
movement is required, the fast/slow mechanism may be
loosened from the bracket by the two (2) hex screws.

TO REPLACE UHF TUNER

1. Insert drive pin of shaft into slot of fast/slow mech-
anism, push tuner forward until tube end clears mountin
bracket, Correctly position tuner and replace the three (3
mounting hex screws. Tighten fast/slow mechanism if it
has been loosened,

2. Resolder filament and B+ leads and replace shielded
output cable.

3. Replace dial cord. Refer to SERVICE NOTES section
for illustration of dial cord replacement.
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ANALYZING AUTOMATIC TUNER DEFECTS

The automatic tuning system is of such simple and
straightforward nature that trouble encountered in the unit
can usually be analyzed by examination of the following op-
erational facts:

1. When the tuner-driving motor is not energized, the
motor armature is held disengaged from the driving gear
box and partially out of the motor field coil by means of
three spring arms, When the motor is not energized, it
should be possible to easily turn the tuner manually.,. with
no more drag than that of a conventional tuner,

2. The front panel station selector pushbutton is in series
with the motor and the 110 volt line and merely initiates
station selection of the tuner by energizing the motor,

3. When the motor is energized, the motor armature(rotor)
is pulled into the motor field coil and mechanically engaged
with the gear box.

AUTOMATIC-TUNER

NOTE ON SWITCH CONTACTS.....Should the contacts ap-
pear pitted or burned so that they will not release, it ispos-
sible to file all contacts except the outer sound and picture
removal contacts of the shaft switch (E-802). The sound and
picture removal contacts are of palladium and must never
be filed,

If contacts other than those of the sound and picture re-
moval sections are to be filed.,..use only a contact file
whichburnishes rather than removes the conductive plating.

1. NO SOUND AND NO PICTURE (Tuner motor not being
energized)

Defect in contacts of sound and picture removal relay
(shaft switch E-802, contacts #1, #2, #5 and #6), Con-
tacts not opening.

REPAIR...Bend spring arms for correct tension or...
if damaged, replace relay section,

2. NO SOUND AND NO PICTURE (Tuner motor runs con-
tinuously)

Armature of motor is not being released from gear box
and cannot return to its mormal position to break the
triple contacts. Check tuner rotation manually with
power removed, If tuner is extremely difficult to turn,
armature is not releasing., The most likely contacts to
be stuck are those of the center section (#3 and #4 of
shaft switch E-802) since they carry 110 volts,

REPAIR...Bend spring arms for correct tension, file
points if necessary or...if damaged, re-
place relay section.

Check motor armature and shaft for heavy
grease deposits - clean with carbon tetra-
chloride and re-oil,

3, MOTOR STOPS OPERATION WHEN PUSHBUTTON IS
RELEASED

a. Motor holding contacts defective,

b. Cam switch contacts (E-801) not making contact,

c. Pushbutton not held closed long enough for cam-
switch-rider to move off of the index cam and allow

cam switch to close contacts,

REPAIR.,.Bend springarms of #3 and #4 of shaft switch
to correct position,

Check cam switch adjustment.

Replace cam switch or '"holding' contacts if
damaged.

Explain that button must be held in place a
sufficient length of time for motor lock ac-
tion,

4, When the motor armature is pulled into the motor field
coil, the triple contacts (which are mechanically attached
to the rotor) are pulled into the '"closed" position, One of
the outer contacts of this section removes the sound: the
other outer contact removes the picture tube raster, The
center contacts act as a holding relay until the motor cir-
cuit is interrupted by action of the cam switch and indexing
cams.

5, As the tuner shaft is being turned through the channel
positions by the motor, the index wheel attached to the shaft
is also turned, The index wheel has thirteen cams ar-
ranged around the circumference and located in positions
identical to those of the station positions of the tuner. The
index cams actuate a switch {cam switch) which is elec-
trically in series with the driving motor. Depending on the
pre-setting {indexing) of the cams, each cam can actuate
the switch,.,.stopping the tuner at this particular rotational
position (station), or mechanically passing by the switch,
and corresponding station, without stopping.

TROUBLE SECTION

4, OPERATION NORMAL EXCEPT SOUND AND/OR PIC-
TURE NOT REMOVED DURING AUTOMATIC TUNING

Defective contacts of sound and picture removal sec-
tions (contacts #1, #2, #5 & #6 of shaft switch),

REPAIR,..Bend spring arms for correct tension or...
if damaged, replace relay section,

5, MOTOR INOPERATIVE

a. Defective front panel channel selector pushbutton
switch,

b. Defective motor {shorted or open field coil),

c. Defective wiring between pushbutton and motor or
between motor and line,

REPAIR. .. Check wire connections and motor with con-
tinuity meter, Replace defective sections,
Check all solder connections for rosin joints
or high resistance connections,

6., MOTOR OPERATES WHENPUSHBUTTON IS PUSHED,
BUT DOES NOT TURN TUNER

a. Motor armature is being held outside of the field
coil (movement is restricted).

b. Driving clutch damaged (broken or disengaged due
to tuner or motor becoming loose from chassis).

c. Gear box damaged (gears stripped).

REPAIR.,,Check armature ‘of motor for heavy oil con-
concentrations and dirt,

Clean motor armature and contactswith car-
bon tetrachloride.

Check tension of triplerelay and adjust asre-
quired.

Check for damage inclutch and/orgear box by
holding motor armature of motor in engaged
position,..rotate armature or tuner. Replace
any damaged parts.
7. CONTINUOUS STATION CHANGING
a. Cam switch or cam-switch-rider defective.

b, Cam-switch-rider bent on bracket.

c. Cam switchbracket screws loose, allowing camrider
to miss cams, .

d. All cams set for station bypassing.

e, Broken index-wheel-spring allowing cams to fallout
of index wheel,
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MOTOROLA Chassis TS-539,

REPAIR...lnspectcam switchand cam-switch-rider, re-
adjust,

Replace any defective or broken parts.

MOTOR WILL NOT ROTATE TUNER AT ANY TIME
(Audible or other indications of motor energization)

a. Defective motor (weak torque, shorted or open field
coils).

b. Increased drag of tuner {check by manual rotation for

stiffness).

REPAIR...If motor shows signs of being weak, replace
motor.

If tuner has increased drag, it may be due to
accumulations of grease and dirt. Also, check
the possibility of extraneous items and parts
having fallen inta the tuner.

MOTOR WILL OPERATE TUNER AT VARIOUS TIMES,
BUT NOT ALWAYS

a. Line voltage dropping below that required for motor
starting. This may be during specific times of the
day or evening, as the power load increases or de-
creases, or may be at random times due to erratic
loading of the power lines.

Weak or defective motor (draws unusually large cur-
rent, etc.). May be in combination with low line
voltage.

High resistance solder joints in channel selectar
switch; between switch and motor or between motor
and 110 volt line,

d. Defective channel selector switch contacts.
REPAIR...If line voltage of area is consistently low,

suggest step-up transformer or variac to
customer,

Clean motor armature and opening to gear
box to remove grease and dirt,

Make sure that tuner has minimum drag pos-
sible.

Check all wiring connections with soldering
iron to make sure of good electrical connec-
tion.

TUNER DOES NOT ALWAYS STOP AT INDEXED STA-
TIONS (Trouble not localized to one station only)

a, Defective cam switch or cam-switch-rider,

b. Cam-switch-rider loose on cam arm.

c. Cam-switch-rider worn,

d. Screws securing cam switch bracket are loose.
e. lmproperly adjusted cam switch.

REPAIR...Inspect cam switch and cam-switch-rider,
replace if parts are worn or damaged.

Re-adjust cam switch setting.

INTERMITTENT TUNER BYPASSING OF ONE OR
MORE INDEXED (DESIRED) CHANNELS

Defective cam (may be damaged or have irregular
striking face or edges due to metal projections or
imperfections in the metal striking edge.

b. Improperly adjusted cam switch.

c. Cam switch or bracket loose,

REPAIR,..Jnspect . cam faces. File or sandpaper any
rough or irregular projections. Replace any
defective cams.

Tighten cam switch bracket.
Re-set cam switch,

12.

14,

15,

16,

AUTOMATIC-TUNER TROUBLE SECTION (Cont.)

TUNER STOPS OUT OF DETENT ON ONE OR MORE
STATIONS

a. Improperly adjusted cam switch.

b. Defective cam.

REPAIR...Re-adjust setting of cam switch according to
procedure. Replace cam or other parts that
are worn or defective.

ONE OR MORE CHANNELS CANNOT BE INDEXED
INTO TUNER

a. Defective cam at these station positions.

Impaired index wheel spring...cam will not retain
position.

Broken index wheel spring...cam has fallen out of
index wheel,

REPAIR.,.Inspect indexing mechanism at position cor-
responding to channels. Replace any dam-
aged or worn parts.

Re-adjustcam switch.

Tighten cam switch bracket to ellininate

play",

Tighten index wheel on shaft to eliminate
|lp1ayll.

ONE OR MORE CHANNELS CANNOT BE BYPASSED
BY TUNER

Broken or impaired index wheel spring...cam will
not retain "set! position.

a.

b. Cam switch out of line so it missed one "throwing"

cam,

c. Index wheel loose.

REPAIR...Replace cams, cam switch, index wheel
spring if broken or defective.

MOTOR GRABS TUNER AS SOON AS TUNER IS MAN-
UALLY TURNED OUT OF DETENT POSITION

a. Center contacts (#3 and #4 of shaft switch) not open-
ing...but motor is held de-energized while tuner is
in detent position by cam switch,

REPAIR...Bend switch arms (#3 and#4 of shaft switch)

for correct tension, file points or replace
entire unit if worn or damaged.

INDEXING OF TUNER CANNOT BE CHANGED

a. Movement of "set" and/or "cancel" push rods being

restricted,
Possible
trouble:  *cancel™ pushrod may be striking cam wheel

spring and preventing full stroke of the "can-
cel” rod. This may sometimes be relieved
by tuning channel selector knob (front panel)
very slightly toward the next lower channel
and then pushing the ""cancel" rod.

REPAIR.,.Carefully bend push rods so they are closer
tocams of index wheel (after removing bezel,
chassis and pan from cabinet).,

TEMPORARY

REPAIR:
Adjust index cams by use of screwdriver,
eliminating use of push rods. Repair rods
later (chassis, bezel and pan must be re-
moved to use this method).

NOTE: When using above procedure, do not
use pressure in a direction that will
force cam against index wheel spring,
Study action of push rods and apply
pressure in a similar manner.
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MOTOROLA Chassis TS-539, Circuit Diagram of Tuner and Sound Sections
Wires numbered 1 through 6, connect to correspondingly numbered wires of main

VOLUME TV-13,
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NOTES.

CAPACITORS - Decimal vaiues in MF, all others in

MMF untess otherwise specified.

WAVEFORMS

1. Designated by "W prefix and numerical reference.

2. Photographs of waveforms are on
schematic.

3. Required circuit conditions are given with each

waveform.

4. Waveforms obzerved on wide-band oscilloscope.

VOLTAGE MEASUREMENTS

1. Made with a VTVM from point indicated to chassis.

2. Line voltage - 117 voits,

3. Antenna disconnected and input shorted across.
4. Channel selector switch on channel which develops

least noise at detector test receptacle.

5. Contrast control & maximum counterclockwise

position.

6. All other controls in normal operating pos ition.
7. Voltages associated with variable-control circuitry

will vary with controt setting.
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MOTOROLA Chassis TS-539, Service Information (Continued)
PRODUCTION CHANGES

TK-68 REMOTE CONTROL

Chassis Chassis
Coding Changes Coding Changes
A-00-1 L-110 (4.5 Mc trap) changed to 24B738942. A-04 VOLTAGE RATING INCREASE: voltage rating of
C-125 (27 mmf) changed to 33 mmf, C-518 (150 mmf) and C-519 (150 mmf) changed
from 2000 to 3000 volts,
A-00-2 Same as A-0] changes.
A-05 MINIMIZING VERTICAL SIZE AND LINEARITY
A-00-3 To improve horizontal linearity, reduce over- CIRCUIT CHANGES AFTER WARM-UP: C-602
drive and horizontal size change, the horizontal (. 003 mf) changed to .0033 mf; C-609 (.03 mf)
circuits are changed. See TS-539A-00-3 par- changed to .02 mf.
tial schematic.
B-01 ELIMINATION OF VOLUME CONTROL NOISE
A-01 To protect transformer and ON-OFF switch in DUE TO DC THRU CONTROL: C-318 (.01 mf) is
event of a gassy or shorted 5U4GB tube, 5 amp added. This capacitor is coupled between the
fuse added between E-805 (ON-OFF switch) and inner lead of the shielded cable, terminating at
black lead of T-801 (power transformer). E-806 {:he ePd lug of the volume control (R-119B) and the
(1" #26 wire)} remains in filament fuse circuit. junction of C-314 (. 001 mf) and R-310 (33K).
B-02 HORIZONTAL OUTPUT CIRCUIT CHANGE: hor-
A-03 To prevent arcing, connections at R-612 (vert izontal amplifier screen resistor R-521 (15K)
size-4 meg) are changed, R-613 (1 meg) moved changed to 18K for tube and horizontal HV trans-
from left lug to right lug. Bootstrap moved former T-501 protection,
from right lug to left lug. Lugs determined
when looking from front of control,
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MOTOROLA Chassis TS-539, Waveshape Photographs (Continued)

WAVESHAPES

The following photographs were taken at some of the
more important points in the receiver. To facilitate pho-
tography, a Tektronix oscilloscope was used. The wave-
shapes will appear much the same on the average wideband
oscilloscope. When a limited bandwidth oscilloscope is
used, some interpretation may be necessary to compensate
for the waveshape differences (rounding of corners, for
example).

The input signalused during photography was a medium-
strength television satation signal, All receiver controls
were set for normal picture viewing.

Note that waveshape amplitudes are based on a 3,3 volt
peak-to-peak composite video voltage at the grid of the video
amplifier. When analyzing a receiver with these wave-
shapes, keep in mind that peak-to-peak voltages of many

check points will change with different input voltages at the
grid of the video amplifier. The voltages of these wave-
shapes are based on a line voltage of 117 volts and a B++
voltage of 250, Should these voltages differ, in the receiver
under test, adjust readings in the required direction (larger
or smaller) to compensate. Keep in mind that circuitry con-
taining adjustable controls will give varying readings de-
pending on the control settings.

Variations in composite video signal (actual picture-
forming video detail) are due to variations in the type of
scene being scanned at the time the photograph was takeng

Vertical gain of the oscilloscope was adjusted so that,
regardless of the value of peak-to-peak voltage, all traces
would be approximately the same height on the photograph.

wl Composite video signal, grid of video amplifier (pin2, V-6 ). 3.3 volts PP (Os-

cilloscope synced near vertical rate)

W2  cComposite video signal, grid of video amplifier (pin2, V-6 ). 3.3 volts PP (Os-

cilloscope synced near horizontal rate)

w3 Composite video signal, plate of video amplifier (pin 7, V-6 ). 85 volts PP (Os-

cilloscope synced near vertical rate)

w4 Composite video signal, plate of video amplifier (pin7, V-6 ). 85 volts PP (Os-

cilloscope synced near horizontal rate)

W5  cComposite video signal, grid of AGC tube (pinl, V-7 ).

scope synced near horizontal rate)

85 volts PP (Oscillo-
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MOTOROLA Chassis TS-539, Waveshape Photographs, Continued

W6 Keying pulse, plate of AGC tube (pin5, V-7 ). 450 volts PP (Oscilloscope
synced near horizontal rate)

W7 Composite video signal, grid of 1at sync clipper (pin 1, V-12). 45 volts PP (Os-
cilloscope synced near vertical rate)

w8 Composite video signal, grid of 1st sync clipper (pin1, V-12). 45 volts PP (Os-
cilloscope synced near horizontal rate)

W9  vertical sync pulse, plate of 1st sync clipper (pin 2, V-12). 30 volts PP (Oscil-
loscope synced near vertical rate)

W10 Horizontal sync pulse, plate of 1st sync clipper (pin 2, V-12). 30 volts PP (Os-
cifloscope synced near horizontal rate)

W11l vertical sync pulse, plate of 2nd sync clipper (pin 5, V-12). 150 volts PP. In-
cludes feedback from vertical oscillator. (Oscilloscope synced near vertical
rate)

W12 Horizontal sync pulse, plate of 2nd clipper (pin§, V-12). 120 volts PP (Oscil-
loscope synced near horizontal rate)
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MOTOROLA Chassis TS-539, Waveshape Photographs, Continued

W13 Horizontal sync pulse, cathode of phase detector (pin 6, V-13A). 10.5 volts PP
(Oscilloscope synced near horizontal rate)

WI4 1orizontal sync pulse, grid of phase detector (pin 4, V-13A). 6.8 volts PP
(Oscilloscope synced near horizontal rate)

W15 Horizontal sawtooth, plate of phase detector (pin 5, V-13A). 11 volts PP (Os-
cilloscope synced near horizontal rate)

W16 Waveform produced by the horizontal oscillator coil L-501. May be taken at
pin 2 of the service test receptacle. 27 volts PP (Oscilloscope synced near
horizontal rate)

W17 Combination of horizontal oscillator plate and coil voltage, plate of horizon-
tal oscillator (pin 5, V-14). 40 volts PP (Oscilloscope synced near horizon-
tal rate)

WI8 Feedback pulse created during retrace of horizontal oacillator. Taken at
cathodes ‘of horizontal oscillator (pin 3 or 6, V-14). 9 volts PP (Oscilloscope
synced near horizontal rate)

W19 waveform driving grid of horizontal output tube (pin 5, V-15), 175 volts PP
(Oscilloscope synced near horizontal rate)
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MOTOROLA Chassis TS-539, Waveshape Photographs, Continued

W20 waveform at)grid of 1st section of vertical oscillator (pin1, V-13B), 110
volts PP (Oscilloscope synced near vertical rate)

W21 Waveform at plate of vertical oscillator (pin 2, V-13B). 140 volts PP (Os-
cilloscope synced near vertical rate)

W22 Waveform at plate of vertical output (pin 5, V18)., 1320 volts PP, DO NOT
TAKE WITH ORDINARY EQUIPMENT (Oscilloscope synced near vertical rate)

W23 waveform at the junction of C-604 (.015), C-609 (. 03) and R-609 (18K) of
vertical oscillator feedback network. 280 volts PP. (Oscilloscope synced
near vertical rate)

W24  vertical blanking pulse from vertical output transformer--at junction of
R-205 (10K), C-611(.01) & R-620 (68K), 150 volts PP (this voltage in-
cludes the horizontal pulses riding on the peaks, (Oscilloscope synced
near vertical rate)

W25 Vertical blanking pulse at grid of the picture tube (pin 2, V-20). 65 volts
PP. (Oscilloscope synced near vertical rate)

W26 Waveform of vertical integrator (junction of C-601 (. 002), C-602 (. 003),
R-602 (22K) and R-603 (18K), 210 volts PP, (Osacilloscope synced near
vertical rate).
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Mawwz TV ..

72418 724 15/82 724 1M 724 TM/82
72418 724T8/82  724TMX 724 TMX/82
MODEL [ 724 724cmis2 724cw 724 cwimz
NO. [724cs 7240882  724cMD 724 cMD/82
724CB80  724CoD/82 724 CMP
724CMP/82  724CBP 724 COP/82

(Continued below and on the next
three pages.)

PICTURE TUBE ADJUSTMENTS

Depending on the type of picture tube used in your
particular set the focus adjustments and centering
adjustments are as follows:

ELECTROSTATIC FOCUS C.R.T.

A connecting wire is provided at the base of the CRT
to obtain best focus and line detail. Alternate positions
of this wire are shown on the.schematic.

CENTERING

Two beam adjuster rings are provided on the yoke
cover for centering purposes. Rotate the rings indi-
vidually until the picture is properly centered.

DEFLECTION YOKE T2

If picture tilt exists, temporarily loosen the wing screw
on the yoke and rotate the yoke until tilt is eliminated.
Be sure that the yoke is seated as far forward on the
neck of the CRT as possible before securing.

ION TRAP

The proper setting of the Ion Trap is of great impor-
tance and should be made AFTER all centering and
focus changes. Set the brilliance control to maximum
and adjust Ion Trap on the neck of the CRT for max-
imum screen brilliance. CAUTION: Two points of
brilliance may be obtained in some tubes. The proper
setting is at the maximum point of brilliance closest
to the base of CRT.

OPERATION OF SERVICE CONTROLS

HORIZONTAL HOLD R-72. The Horizontal hold con-
trol is an adjustment to lock and hold the picture in
horizontal synchronization. The picture should stay in
sync. over 50% of the range of this control. .
VERTICAL HOLD R-71. The Vertical hold control is
designed to hold the picture in vertical synchronization
with proper interlace of the sweep lines.
VERTICAL SIZE R-39. The Vertical Size control af-
fects the height of the picture without disturbing the
Vertical Linearity setting.

VERTICAL LINEARITY R-30. The Vertical Line-
arity control affects the very top portion of the picture.
BRILLIANCE R-27. The Brilliance Control adjusts
the over-all brightness of the pictuore.

CONTRAST R-26. The Contrast Control adjusts
the degree of black and grey shading of the picture to
individual preference.

Models of the 727 Series are similar to
the 724 Series covered below and on the
next three pages. Circuitry differences
are explained on the next page, over, in
connection with the circuit diagram.

INDIVIDUAL CHANNEL ADJUSTMENT

USING A T.V. SIGNAL

ADJUSTING THE STANDARD COIL
PR-0253, PR-0263.

The tuning slugs may be reached by removing the
Channe] selector knob. Set the fine tuning to the cen-
ter of its range. (On the PR 0263 (VHF) the flat
of the shaft parallel with the chassis. On the PR 0253
(UHF/VHF) mid point between the stops.) Adjust
each individual channel for best compromise of picture
and sound.

ADJUSTING THE SARKES
PR-0254, 0264, 0268.

Tuning slugs are located: (On the PR-0264 and
PR-0268 VHF the flat on the gear wheel must be
perpendicular). On the PR-0254 UHF/VHF the knob
slot of the center shaft parallel with the chassis.
Turn the channel selector to the highest channel of
channels 7 to 13 operating in your locality. Adjust
high band oscillator for best association of sound and
picture. Re-set channel selector for highest operating
band channel (2 to 6) and adjust low band oscillator
for best association of sound and picture.

NoTe: The UHF sections of both tuners are pre-
aligned by the factory and have extremely critical set-
tings and wire dress. Tampering with UHF sections
is not recommended.

ALIGNMENT OF
HORIZONTAL OSCILLATOR

Tune in a good signal and allow the receiver to warm
il'pt fdor a few minutes. Then follow the procedures
isted.

1. Tune in the receiver properly and adjust the picture
below an over-contrast condition.

2. Short out Ringing Coil (L17) with a jumper direct-
across the coil.

3. Short out the AFC diodes with a jumper from test
point G to ground.

4. After receiver is warmed up, adjust Horizontal
Hold Control for a single picture.

5. Remove short from Ringing Coil and adjust Ring-
ing Coil with the core entering the coil from the
chassis side until a single picture is attained. Then
back off approximately a 14 of a turn counter-
clockwise for final adjustment of this coil.

6. Remove short from diodes, and the picture will
snap into synec.

7. Set Horizontal Hold Control to maximum clockwise
and turn slowly counterclockwise until picture is in
sync. This is the proper setting of the Horizontal
1Hol(} Control and will maintain sync for any signal
evel.

8. Read the voltage at point G to chassis ground; it
should be 41 to 42 volts if the selumium rectifiers
are OK and the rest of the circuit is good.
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Models of the 727 series differ from the revised 724
z Inc. circuitry in using another filter section after L.21-C29B

This consists of 100 ohm resistor and 120 mfd. capa-

citor. Some of the B+ points of the schematic are con-

77:: 7:::’: 7::':: 7:::'::/’:: nected through the new filter; a few others are shifted
MODEL [Sascm  s2ecmss  7aacw  saecwaz] Lo 1145 from +150. Additional changes are: R61 from
NO. [F2sce  72acas2  saecmo  72ecmorea]l 22K to 27K, added .001 mfd. 500 v. condenser from
724 CBD 724 CBD/82 724 CMP center terminal R27 brilliance control to ground, also
724CMP/82 724 CBP 724 CBP/82 added from junction of R67 and rectifier a 0.1 mfd.

600 v. condenser to ground,

R7s ne  368ABV3

Revisions after Serial #183488 vi v2 C:):
Sound trap L14-C23 omitted. (_@

18 ohm resistor used in place of L20.

C45, C58 changed from 0.47 to 0.22. TUNER 001
L11 omitted, path completed direct. ASC) ‘% i

18K resistor across L9, new value.

R19 changed from 680K to 470K ohms. I-EC,I .
R4, across L3, omitted. R3 changed =

to 8.2K ohms. The wiring from R3 to 2 s
grid 7 of V3, instead of to junction of ***€ M1 AR
C2-L2 as shown in diagram. =

Production Changes cas 12AV5-V?
022

R13, R14, from 470K to 180K ohms. _[";f;'
C15 from .003 to .005 mfd. +20%. JL =0
C43 from 680 mmfd. to 470 mmfd. - RaE
C33 from .002 to .0033 mfd. capacitor.
The last two changes were made on

all models except TS Series.

R19 from 680K to 470K ohms.

R20 from 470K to 330K ohms.

VERT. YOx{
r/

Symbol Functian PIN [[PIN2[PIN3[PIN 4[PINS|PIN6 |[PIN7 [PINB [PIN9
B4 = 4150 ACCe —6. va .;%Zé}s‘h‘ 68A8 | +5. |—75 | +w2. 35:Ac 29:AC = -5, | +1aa. | +143
G=GROUND H=HEATER “ \:';:r;oo;:‘p. :2:6 +:. R 35AAC u:c B R
CO TR CENT V5 ::::dsr: 8 2 —15. [ +102. 53:c 47;1“: +.C|.s -LS +96. [+i24.
LINE VOLTAGE lIBAC 0 ‘:l::ioé:w 6AW8 | o ;" *‘Z°- 4;:c_ 47.AC 1’op ‘2H~‘ +144.] +143.
V-VTVM USED TO TAKE READINGS Y7 | veriOur.  2AVS 'T" 5.:'AC o +T|Po. i Al AR
CONTRAST AND BRILLIANCE ve | fenOv 250Ne “‘P5- 53.AC 5 +i0a. | "2% |-2.4 |78.ac| !
AT CLOCKWISE v9 | Damper 19AU4GT +aas. +14a. iz [lahe
®BRILLIANCE AT COUNTER-CLOCKWISE VIO | H.V. Recr. B3 P
| et [PICTURE 240PaA PN TS PN Pz
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16BA8-v4

%GAWB-VG

\{]

A C55

e T 10

J

woll
=]

ot
<

164W8-v6

RI3
470K

+145

Gon

CRT
USE SPRING FOR
BEST FOCUS 6-2 6-10

t—>

- I
CONTRAST =
600 :

240P4A

RS
190K

@3
cal
100 = 4145
- 358+
N Ri18 = +145 -
RIT 12K czo RIS 1_ JL
5.6K a 680K * }
= R63
- N 2
R5S ADO JUMPER FOR
8.2x 8oosY,
13 2
R20
+las 470K )
rs3 nss T 250N6-v8 LU
4“T™ * -
SEE NOTE 3
H. HOLOD
RT2 N/ ,z@ 19AU4GT-V9
50K
RS9 =
HOR.
™ voxE; ' 3
s{ 2228 B L dcas
c4 <o > rea | N! Tee
) 1
T W 435 Snes b g g
5 180K gy |3 Ll 5
58 22K $ LR
RS2 R cas Lear
.25 10K BOOST A I.ZZ
v cas R62 =
Leyr el h2K @
L 002 ! TO 8IS w
= } 6BAB-V4 16BA8-v3 Rucleiy
+14%
SEE NOTE ) v-9 V8 V-5 V-6 V-4 V3 V-l v2
o A8 1Az _aA\3_3\4 4 4A\3__I/\5 NS
Jeso Less sz Lcsa Lesa
I.oos .003 T I.oou Too
= = = = = NOTES
>— Pl 1. Rb6 MODELS WITH PILOT LIGHT USE A 25 OHM

INTERLOCK

w
CRT STRAP &
CONT, PANEL

RE7

Zad
FUSISTOR
SEE NOTE 2

15 WATT WIRE WOUND RESISTOR WITH Ré9.
MODELS WITHOUT A PILOT LIGHT USE A 36 OHM
20 WATT RESISTOR AND NO Rs9.

2. R671S A5 OHM CONTINUOUS DUTY AT 1.35 AMP,
FUSISTOR: OPENS AT 2.5 AMP. WITHIN 1 MIN.
OR_LESS.

3. DUE TO THE VARIATIONS OF THE H. HOLD
CONTROL (R50) THE RESISTOR R3S MAY BE
REMOVED.

INFORMATION UNLESS OTHERWISE NOTED
ALL RESISTORS TO BE 109 UMLESS NOTED ON
DIAGRAM.

RESISTORS ARE !/, WATT,
CAPACITORS MORE THAN 1. IN MMFD
CAPACITORS LESS THAN 1. IN MFD.
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MUNTZ TV 724 and 727 Series

Alignment Instructions

The letters A and B after the coil numbers designate
the position of the coils on the coil forms in relation to

the chassis. Coil A is closest to the chassis and Coil
B is the furthest from the chassis.

Before alignment it is recommended that the following
lead dress be made.

1. Adjust the one turn link on the interstage coil
(14B) tightly around the coil form midway be-

tween the two coils.

2. Dress the orange gimmick wire on the sound grid

coil (L6) flat against the video detector shield.
3. Dress the green wire on L4B as close to the chassis

VIDEO 1.F. ALIGNMENT

as possible and away from the orange gimmick.

over Osc.-mixer
tube.

SOUND ALIGNMENT PROCEDURE
(Without Equipment)
To align Sound Coils with a PROPERLY TUNED local operating channel, use the following procedure.

Sweep Sweep Marker
Step Generator Generator Generator Scope
No. Coupling Frequency Frequency | Ch l C ti Adj. Remarks
1. |To green grid lead 44 MC 41.25 Any Through a 15K Apply negative 5.5 volt
on coil form 14B. (10 MC 425 noise-free | resistor in series Bias (See Service Notes)
Test point °C.” Sweep) 43.0 channel with the hot lead to junction of 5.6K re-
44.75 on VHF. | of scope to test sistor and white wire on
45.75 point “D.” the high A.G.C. buss.
47.26 Teat point “A."
2. |Same Same Same Same Same L7A Per figure peaking at
approrimately 44.25 M.C
3. |Same L7B Per figure 4 reahn g at
approximately 44.25 M.C|
4. [Gridpin70ofV3 I4A Per figure 3 peaking at
Test point “B.” approximately 44.25 M.C.
5. | Same I4B Per figure 5.
6. |High side throu, L3 Per figure 5 ing at
an ungrounded gbe approximately 44.5 iﬂ.C.
shield floating L1 For maximum gain con-

sistent with wave form
per Figure 6. To control
the steepness of the low
frequency side of the
curve, spread or squeeze
common coupler L2. Re-
adjust L3 to maintain
wave form per Fig. 6.

Step No. Signal Adjustment Remarks
1. Weak L6, L14 and L17A for maximum sound Maintain a weak. signal by loosely
minimum hiss. coupling the antenna to the receiver.
2. Strong L17B for maximum sound.
3. Repeat Step 1 for optimum performance and elimination of buzz and distortion.

ar.2s
2pv

VALLEY

MAX

FiG. 4

b

o~
I O]

/@-uu—om

P\ Widedhaposd
D Con. ALFLER

ASEC Sowd LAY
TRP PR M.
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OLYMPIC RADIO & TELEVISION INC

MODELS DB CHASSIS DF CHASSIS DAU CHASSIS DBU CHASSIS DFU CHASSIS
- 1TB61 4CF75 1TA60/U 1TB61 /U 4CF75/VU
1CB71 4CF76 1CA70/U 1CB71/U 4CF76/VU
DA CHASSIS 1CB72 4KF84 1KA80/U 1CB72/U 4KF84/U
1TAS0 1CB77 1CB77/U
1CA70 1KB87 1KB87/U
1KA80 1KB88 1KBS8/U

The VHF models are 15-tube and the VHF/UHF models are 16-tube direct viewing television receivers
which differ only in type of cabinet, size of speaker and use in conjunction with a radio receiver and automatic
record changer in the combination models. A 21" electrostatically focused rectangular tube 21ALP4(A) is used
in the DA, DB, DAU and DBU chassis and a 24” magnetic focused rectangular tube (24CP4A) is used in the
DF and DFU chassis. Replacement in all cases must be of the identical size and type.

CENTERING AND FOCUSING ADJUSTMENTS ADJUST FOR EQUAL PEAKS
DA, DB, DAU and DBU Chassis

The centering magnets are mounted on a pressure F |G 5
board which holds the deflection yoke in place. (See
Figure 3.) Each ring has a small tab and adjustment is

accomplished by rotating these tabs. (4) Set Horizontal Hold Control at maximum clock-

wise rotation.

CENTERINCIMAGNETS (5) Adjust the honizontal frequency screw of L16
PICTURE until picture falls into sync. Turning the screw
s e o clockwise lowers the frequency (bars sloping
j rmj::::_ downward to left) and turning the screw counter-
! clockwise increases frequency (bars sloping down-

© ward to right).
_ T By (6) Connect vertical input lead of oscilloscope with
Sl o e e a 5 uuf isolating condenser in series to terminal C
of the horizontal oscillator transformer and ground
FiG.3 oscilloscope to chassis. Set frequency of scope to

DF and DFU Chassis approximately 5 kc.

The 24" receivers are magnetically focused and center- (7) Remove short from terminals of the horizontal
ing is accomplished by adjusting an arm which extends phasing coil (L17) and adjust screw of L17 until
vcrtically from the front of the focus magnet. (SCC wave shapc appcaring on scope is like that shown
Figure 4.) This arm may be rotated for a limited dis- in Figure 5.

‘tja;)m;;;rgznwi.thc neck of the tube and may also be moved (8) Some further adjustment of L16 Horizontal Fre-

quency may be necessary to keep picture in sync
after adjusting L17 for proper wave shape.

(9) Remove scope from terminal C and retouch 1.16,
if necessary. (Refer to step 10.)

(10) Turn the Horizontal Hold Control through its
entire range. Evidence of sync fall out or a tend-
ency to fall out should be noted at both ends. If
this condition cannot be achieved, retouch L16.

PICTURE
TuBE

|

e

Caution: It is important that the picture be centered in
the mask properly with the Horizontal Hold
Control in the mid-position; otherwise, the set

user may attempt to center the picture by
ADJUSTMENT OF HORIZONTAL OSCILLATOR means of the hold control, which may then be
(1) Allow set to warm up to operating temperature. on “edge” and impulse noise or change of

camera will cause the picture to fall out of
synchronization. Excessive drift of the horizon-

(3) Short out terminals C and D of horizontal phasing tal oscillator circuit may be caused by a weak
coil L17. or defective 6SN7/GT tube.

(Schematic diagram on pages 140-141; alignment information on page 142.)

(2) Select station operating normally.
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OLYMPIC TELEVISION RECEIVERS, CHASSIS TYPES DA, DB, DF (VHF) AND
DAU, DBU, DFU {VHF/UHF)

TUBE AND TRIMMER LAYOUT
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v ]
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U .
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08, 0F QAT S8 AF SCOLO| xEm
CAu, 0B OFU, asazo el wxen a7l AF
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ION TRAP MAGNET ADJUSTMENT

Turn the Brightness Control fully clockwise and the
Contrast (picture) Control fully counterclockwise. Ad-
just the jon trap magnet by moving it forward or back-
ward and at the same time rotating it slightly around
the neck of the kinescope until the raster on the screen
is at its brightest. Use the brightest position nearest the
rube base. Reduce the Brightness Control setting until

DEFLECTION YOKE ADJUSTMENT

If the lines of the raster are not horizontal, pull back
on spring board and rotate the deflection yoke until con-
dition is corrected. The spring board will then hold

the voke in place. If neck shad
corners of the raster are dark, th

ow is evident or the
e deflection yoke must

be moved forward as far as possible.

the raster is slightly above average brilliance. 6063/61'
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OLYMPIC DA, DB, DF 8 DAU, DBU, DFU CHASSIS

IF ALIGNMENT PROCEDURE

o0tuf  .00IWf 100K TO VERTICAL
;OVG —A/A\/\/—* INPUT OF
NS ) SCOPE
CERAMIC
DISC IN6SY 100K
CONNECT 7O
TO MARKER SSSSF‘%T o
RATOR
GENERATO 1K 3300 = TUBE V6
CRYSTAL DETECTOR
FIG.

Set the tuner to Channel 12 when not operated by a
local station; if 12 is a local station, use Channel 11 or
13. Turn on power switch and proceed as follows.

PiX IF COIL ADJUSTMENT

Insert a 100,000 ohm 1% watt resistor in series with
the “‘hot lead” of the electronic voltmeter and connect it
to the junction of L5 and C18. Set the meter switch
to the lowest negative scale. Connect the ground lead of
meter to chassis,

Connect hot lead of the RF signal generator to injec-
tion point of tuner (see circuit diagram) through a 10 uuf
condenser.

Adjust the following slugs for maximum output as
indicated on the meter at frequencies and sequence in-
dicated below:

L301 44.5 MC
T2 3.5 MC
T3 45.5 MC

Remove hot lead of RF signal generator leaving the
10 uuf condenser and the 100K resistor in place.

Set the sweep generator to approximately 45 MC. Set
the Band Width to the proper setting.

Inject output of sweep generator at the injection point
on tuner through the 10 uuf condenser.

Connect crystal circuit as shown in Figure 6 to pin S
of V6. Connect a 3 volt bias battery into position with
plus side to ground and minus side to junction of R14
and L3 (this point is AGC bias voltage) for all align-
ment procedures. Connect the marker generator to point
illustrated in Figure 6 and set it to frequencies of 43.25
MC and 45.75 MC and connect the scope as shown in

CURVE MAY APPEAR AS SHOWN IN CURVE A OR CURVE 8

CURVE A

70%
43.25MC J / 45.75MC
S / ¥
CURVE B N s MAX 15%
e

OVERCOUPLEO CURVE
FI16.7

-

Figure 6. Alignment is done from the underside of
chassis,

Curve shown on scope should be similar to response
curve shown in Figure 7.

If markers do not appear as shown in Figure 7, ad-
just coils L301 and L4 for correct positioning of mark-
ers =10%. (Set tuner to channel that gives best response
cugve without interference from a station.)

After completion of preceding procedure, remove
crystal circuit. The sweep generator still remains at in-
jection point with the 10 uuf condenser. Connect a

scope to the 100,000 ohm resistor which was connected
at L5 and CI18.

Inject the following marker frequencies into the tuner

by coupling the marker generator to the half shield of
the mixer tube.

43.25 MC..
45.75 MC

After alignment, if the wave shape is not the same as

shown in Figure 8, allowing 15% tilt, retouch coils
L301, L4, T2 and T3.

Note: It is advisable to remove the type 6DQ6 and
6SN7 tubes when aligning the set. If the curve
does not appear as illustrated, because of a local
station or other interference, or if multiple mark-
ers appear, remove the RF Amplifier tube from
tuner.

Marker
s o.Picture Carrier Marker

SOUND DISCRIMINATOR (4.5 MC} ADJUSTMENT

Because the transmitted sound signal from a TV sta-
tion is probably the most accurate available for frequency,
it is recommended that a working signal be used for
sound alignment. Turn the set on, allow a five to ten
minute warm-up and then tune the set to an extremely
weak signal. Connect a vacuum tube voltmeter to pin
3 of V3A through a crystal detector probe and set the
meter to the —3-volt scale. Tune the video trap L11
and L1 for maximum deflection of the meter (not to
exceed 1-volt).

Adjust the discriminator coil L2 for maximum audio
output using the transmitted signal from a TV stati-n.
This is done with the Buzz Control (R+4) set to mid-
range. An output meter connected to the voice coil
terminals may be used for this adjustment, or it may be
done by ear since the coil slug must be set carefully for
elimination of buzz. Adjust both the Buzz Control and
L2 for maximum audio output and elimination of buzz.

STANOARO RESPONSE
FiG.8
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PEINLCO 7H20 and 7H20-U CHASSIS
7H22 — 17" PORTABLE TV CHASSIS
(Material on pages 143 through 148)

TV-7H22 is identical to the TV-7H20 chassis except for the
tuner used. The 7H22 uses a T-71 VHF only tuner.

VIDEO IF ALIGNMENT

AM ALIGNMENT

BIAS: Apply to L6U, the AGC line. Inject
sufficient voltage to attain 2 volts, peak-to-
peak, on scope, using signal input as given
below.

CHANNEL SELECTOR: Channel 4

CONTRAST: Fully clockwise (maximum).

SCOPE: Connect through a 10,000 ohm isolat-
ing resistor to L1U, the video detector out-
put lug. Calibrate scope for 2 volts peak-
to-peak.

AM GENERATOR: Connect to test lug #2
on tuner terminal strip. Inject 700 micro-
volts, 309 modulated at 400 cycles, at the
frequencies indicated in the chart.

Input .
Step Freqﬁmy Adijust
1 47.25 MC VC1 trap for minimum
2 420 MC T4U for maximum
3 43,5 MC T2U for maximum
T1 (on tuner) for
4 45.0 MC maximum
5 45.75 MC T3U for maximum
6 444 MC T1U for maximum

SWEEP ALIGNMENT

SWEEP GENERATOR: Channel 4 sweep sig-
nal (69mc with 6mc sweep width) to an-
tenna terminals through a 70Nn/300N
matching network.

MARKERS: 67.25 MC marker fed into antenna.
45.75 MC marker fed into test lug #2 of
tuner. Adjust fine tuning until the 67.25
MC marker becomes coincident with the
45.75 MC marker. DO NOT disturb the
fine tuning during balance of alignmens.
Remove the 45.75 MC signal.

ADJUST: T1 (tuner) to position carrier (67.25
MC marker at 509).

T1U to level curve if tilted.

T2U to position 43.0 MC slope (70.0 MC
marker at 509).

DO NOT adjust poles T3U or T4U from
their original AM settings.

L3uU
FIL .OUT.

4.5 MC TRAP ADJUSTMENT

(1) Connect a 4.5 MC detector to CRT cathode,
video output lug, L2N. (see circuit below)
Preliminary padding of 4.5 MC detector:—
Connect detector to an accurate source of
4.5 MC signal and pad core of transformer
for maximum DC voltage.

(2) Connect a V.T.V.M. or 20,000 ohms/volt
meter to the detector output.

(3) Detune fine tuning control slightly, in a CW
direction, from the point of best picture.

(4) Adjust T4N, rtp core of transformer
(4.5 MC trap), for minimum output.

SOUND IF ALIGNMENT —

USING STATION SIGNAL

(1) Connect a V.T.V.M. or 20,000 ohms/volt
meter to top of volume control.

(2) Detune top core of transformer T5N to give
a positive peak voltage.

(3) Detune the fine tuning control CCW, or re-
duce signal input to receiver, 50 as not to ex-
ceed .75 volts during alignment (this is to
insure non-limiting action). In some areas it
may be necessary to apply bias voltage to
AGQC, L6U of the IF panel, to maintain meter
reading below .75 volts.

(4) Adjust bottom core of T4N and bottom
core of TSN for maximum DC voltage.

(5) Adjust fine tuning for best picture (remove
bias voltage if used) and adjust top core of
T5N for zero voltage (crossover).

L2Mwe T
———3 AN PART RUMGERS
et | XTAL Ri 6 30-122121
ez L cs outPur G2 PRTOFT)
INPUT = T 001 10 [] 30-1238-3
! F MFD METER Rl 68-24T8340
! T 3-eme
" - —o XTAL  34-8022-2

L
FIL.INPUT

ceéu T4U
s

Gau
1F INPUT
GROUND

L4V
1F INPUT

¢Vl gr

7 T—¥ ] 1
RSU L3uU C9U R6U CioU
3RD IF 140V,
aVID.DET. 8+
SAME

¥ ¥ L T ¥ \J
1 chuy RTU R8u Ciau \G Cl13Uu RSV  X4U
L&V

zsg‘\’nr AGC.
Component Layout — IF Panel




VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
PHILCO Chassis 7TH20, 7TH20U, 7H22 Schematic Diagram

T3U T2u Ty sy
S3U 45.75MC 14
. 5V S2U  435MC 130V 444MC 172 SAMB —
382 145y VID. DET.
IST VIF

ADJ. CHANNEL.
TRAP

L
L
' |
]
$0L.PS.

\ ‘ I AC
_AND OUT LM " R5A | RTAa  ReA | éZZK g

—————— . 1S MEG 120K

!
| -002 |.005 | .005
L 2___J

14 P/P
80C2S

| : -~~~ Js5v2.2k
R6
30!
230V
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SEL. 7 A TiM
i 10DE'S | HOR, t
i 1805 ) CM
Sver [[eeem oS 4 172 7au7 L REM
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100 00!
| 2=
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008 A3M sy pe i b
1000 0SC. PANEL _j{ces. :
3300 RE A J,zow: +375v n
— 3300 \ A n RS = = K
our "X REC-1 ‘\5{"\1‘—’ SR T a5, 52" 18150
21> 300v = C.pS.
e33L e - wha = £5(2) @ _ 4260V t
— o | |
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| 6Gov 3826 3826 SAMB I 12C5 6AWBA 6BYS  5T8 l 5
Lc. EPNIE NI PN 4.3 4,5 4.5 4,5
5S4 445
w 20W IZAX4GTA| l LéN UzN _[[;
WR-3
1500 220 l I
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607 I 7] =
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PHILCO Chassis TH20, 7TH20U, 7TH22

ISV MAX,
CONTRAST
PP

CRITICAL LEAD DRESS ITEMS
1. Blue lead from L8N to O.T. must

0 AND
JUND
ANEL

SOUND TAKEOFF
8 4.5MC TRAP

S2N 3

dress down close to panel and
lay between SIN, 12C5 audio
output, and L5N, and all slack
must be pulled through to side

CRT
17AVP4A

1/2 6AW8A 150V

4V NAX.
CONTRAST

pPrp
15350 CPS.

L .22

o

CONTRAST | ¢
VR-IN «
RION +140 =

68K

3
— 71172 6AWBA
SYNC.
SEP,

005

1gov  L7N
ew

WR-5

60V

[
M,

—
-

/2 68v8
Ll
S4N

183GT
HV

RECTIFIER
§-2

PLACE FOCUS LINK ON
CRT SOCKET BETWEEN
PINS NO. 6 AND NO. 10

BEST FOCUS.

HEATER

OR NO. 6 AND NO.2 FOR

SSVMAX.
e
15,750 GPS.

[+ <
(=]

GR

RUN CHANGE INFORMATION

Main Chassis

Run 2 (7H20)

To prevent channel 2 drop-out.
Removed damper cathode choke,
X-1A and changed horizontal
output transformer to part num-
ber 32-8795.

Run 3 (7H20) & Run 2 (7H20U)
To improve horizontal linearity.
Changed WR2 in value to 5600
ohms, 7 watts, part number 33-
1335-134.

Removed 1B3GT filament drop-
ping resistor, R-2.

Changed Cl in value to-.033 mfd,
part number 30-4650-55.

Oscillator Panel

Run 3 To improve low signal level
sync performance.

N4M changed from 30-6017-1 to
30-6025
R2M changed to 10,000 ohms,

Video Sound Panel

Run 2 To improve low signal level
sync. performance.
Added C3N, 150 mmf from sync
separator plate to ground.

Run 3 To provide greater contrast
control range.
The foil has been split, separat-
ing the resistors RON & RI11N.
RIN connects to the control arm
(lug 2) of VR-IN, the contrast
control, and R1IN connects to
end (lug 3) of VR-IN.

HORIZONTAL OSCILLATOR
ADJUSTMENT

(1) Short out TIM, the horizontal
hold coil.

(2) Set VR-3, the hor. aux. control,
to sync. picture.

(3) Remove short from across TIM,
and adjust coil core for picture
sync.

10.

11.

13.

16.

of chassis where O.T. is located.
(Prevent audio feedback.)

. All leads must be dressed clear

of WR-1, WR.2, WR-4, WR-5
and R-7 by at least 15", (Prevent
lead burning.)

. WR-3 must dress up above B-2

& B-5 and positioned approx.
14" from side of tuner. Leads
must be kept at least 34" away
from body of resistor. (Minimize
heat dissipation & prevent lead
burning.)

All leads connected to S-2,
1B3GT H.V. rectifier, socket
must be kept free of solder
points, and leads of R-2 must be
kept as short as possible. (Pre-
vent corona.)

Lead to LION must dress be-
wween N1IN & L4N and must lay
down close to panel. (Prevent
pickup.)

Leads to VRIN-7 & 8, AC line
must dress down close to panel
and leave panel in vicinity of
L7N. (Prevent hum.)

. Lead t0 L6M must dress down

close to panel and must dress
between C4M & S2M, 6CS7 vert.
osc. & output, and between N4M
& SIM, 7AU7 hor. osc. (Pre-
vent regeneration.)

All leads connecting to the IF
panel must have their slack
pulled from under the IF shield-
ed area. On U models these
leads must dress thru the same
openings as shown in the layout
drawing. (Prevent regenera-

tion.)

R-13, C7 and C8 must have their
leads to G-8 kept at least 1”
long, and the lead ends which
wire to the CRT bracket must
be kept very short. (The lead
ends to the bracket must not be
allowed to touch the chassis.)
Yellow lead to CRTS-11 must
dress directly out from chassis
and slack must not lay near the
yoke. (Prevent pickup.)

CRT 2nd anode lead must have
excess slack taped to lower side
of CRT bell. (Prevent buzz.)

. Lead to LI12N must dress be-

tween S3N, 5T8 disc.-1st audio,
and T5N, discriminator trans.,
and must lay down to chassis and
away from N2N. (Prevent hum.)
Lead from L13N to L1U must
dress between T4N, sound take-
off and 4.5mc trap, and CIN and
away from T3N, video plate
peaking coil, also lead must be
kept as short as possible. (Pre-
vent oscillation.)

. Lead from B-G-1 to B-5-1 must

dress under subbase and away
from VR-3, hor. ant. control.

. Green lead from VRIN-G, high

side of volume control, must
dress away from VRIN-7 & 8 as
well as leads to VRIN-7 & 8.
Lead must also dress between
T4N and C4N. (Prevent hum.)
Lug VRIN-4, slow side of vol-
ume control must be lifted up
and away from cover of pot.
(Prevent grounding of lug to
pot. frame.)

. Shielded cable lead must be

dressed away from CIN and
pushed down close to the panel.
(Prevent audio feedback.)
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

PHILCO Chassis 7TH20, 7TH20U, 7H22, Continued
NEW SWEEP OSCILLATOR PANEL —CHASSIS 7H20 and 7H20U

In later production of the 7H20 chassis the sweep oscillator
panel has been modified. Two of the printed ceramic couplets,
N4M in the horizontal osc. output and N3M in the vert. osc.
grid, have been replaced with a new type of component pack.
Schematically there are no changes except for the printed
panel and the two new packs, all other components remain
the same. The new part numbers are: N3M — Resistor —
condenser network, vert. osc. grid (replaces 30-6015-1) 30-
6502-1. N4M — Resistor — condenser network, hor. osc.
output (replaces 30-6025) 30-6503-1. Printed panel, swee
oscillator — 54-5266. In cases where the new component pac
is unatwinable the old couplet may be used as a substitute.

In trouble shooting this panel standard procedure is followed,
in that voltage and resistance readings and waveforms are
taken at their appropriate points.

If the horizontal oscillator pack N4M is suspected the
pack must be isolated to check it for leakage or shorts. This
isolation is obtained by opening the link which connects to
pin 1 of the pack, removing all the wires from tie lugs L11M
and L12M, cutting with a razor blade or a similar sharp
device the copper foil to pin 3 of the pack and removing the
7AU7 osc. tabe. Note: When cutting the foil, the cut should
be made as close to the pin 3 solder connection as possible.
Thus resoldering is simplified, as all that is necessary is to
extend the solder from the original connection.

With the pack isolated, resistance readings may be taken
(meter on high range) between the following points:

Across pins 2 and 5 should be approximately 50K.

Across any other combination should check open.

If a reading is obtained between any two pins other than.
pins 2 and 5, a short or leakage exists and the component
pack should be replaced.

The pack (N3M), in the vert, osc. grid circuit can also
be partially checked by a similar method. To isolate this
pack, remove the G6CS7 osc.-output tube and remove the
wires from tie lug L10M. With this unit now isolated, take
resistance readings.

Across pins 1 and 3 or 1 and 2 should check open.

Across pins 2 and 3 should be approximately 100K.

If any reading is obtained from pins 1 and 3 or 1 and 2 or
if the wrong resistance reading is received between pins 3
and 2, the pack should be replaced.

After it has been ascertained that a component, within
the pack, is defective, the next step is to replace the unit
with no damage to the PW panel or the copper foil.

Either of two methods are suggested depending upon the
location of the pack.

The first method is to snip the pack pins between the unit
and the panel. Then to unsolder the remaining pins one at
a time. However, this method can only be applied when
the unit is in a ition where the pins are accessible. In
some cases the pack may be located in a group of components,

L™ Lan
2078 A r VERT. LIN.
A\

which makes snipping of the pins impractical, thus requiring
the second method. In this method, the complete assembly
is unsoldered as a unit, by applying heat to all of its
connecting pins simultaneously. Tips may he made from # 10
copper wire for either the soldering iron or gun, for this
purpose. The tips should be bent so that only a single wire
will come in contact with the soldered pins. The pins from
the gack are staggered for rigidity and spacing, so the impro-
vised soldering tip should be placed down the center of the
pins, in order for contact to be made with all at the same
time. The tip which comes in contact with the pins should
be bent to the relative size of the component pack.

As heat is applied, the pack should be grasped by the
free hand and worked loose. A slight pull is necessary, as
one of the lugs is flattened, to hold the unit in place before
soldering. Care should be taken that not too much pressure
is exerted as this could possibly crack the panel. Note: It
is recommended that a 40 watt soldering iron be used for
any work which is done on a printed wire panel; however
if some other type of iron or a gun is used, the precaution
against applying excessive heat should be observed.

It is recommended that no external resistor or capacitor
be wired into the circuit to replace a defective component
in a component pack. The pack should be replaced in its en-

.tirety as would any single component which proved defective.

The recommended procedures for checking the pack do not in-
clude piercing the phonolic coating in an attempt to reach the
end of a component with test leads.

R2 j C3 1C4 R3 RIC2)CI

¢l

N3M Component Pack N4M  Component Pack

LIow
VEAT. OUT. TRANS.

/ [
o2 LI "

\ \
LW LEADS TO
SC  ReC-K
& COMPARER

Componeat Layout — Printed Sweep Ponel
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CHANNEL FINE TUNING
R/ N\ anos
oN

Ry /////mmun’nnmnmmnﬂ\\\\\/

(LIFT UP)

SHANRK ]

SLOT
TOWARD -
CABINET

RE AR

I

SPRING
LOCK
(DEPRESS
WITH

SCRE'YDRIVER)

CHANNEL SELECTOR KNOB REMOVAL

CHASSIS REMOVAL

The following procedure should be followed when removing
the chassis for servicing.

Remove the rear cover of the receiver.

Pull upwards on the brightness, contrast and volume knobs
until the knob shaits disengage from the sleevings on the con-
trol shafts. Do not attempt to completely remove these knobs
as they are held captive to the cabinet by retaining clips.
Leave the sleevings on the shafts of the controls.

The channel selector knob is held captive lo the selector shaft
by a spring lock which must be released to remove the channel
selector and fine tuning knobs. Switch the channel selector to
the channel 7 position. Turn the fine tuning knob so that the
slot in the knob is facing toward the rear of the receiver. With
a small shank screwdriver reach in from the rear of the cabinet
and release the lock while pulling upward on the chomnel
felector knob. Refer to figure for detail on releasing the spring
ock.

The chassis mounting feet slide into four slots in the metal
bottom of the cabinet. Slide the chassis to the rear approxi-
mately %" and lift up disengaging the feet from the cabinet
and lift the chassis out of the cabinet.

When it is desired to completely isolate the chassis from the
cabinet, the high voltage lead and kinescope socket must be
disconnected. Remove the ion trap magnet. The yoke retaining
clamp is removed by pressing the ends together and stiding
the clamp off the kinescope neck.

The yoke is wired directly to the chassis and should be slid
off the kinescope neck and left connected to the chassis. The
speaker also is wired directly to the chassis and should be
dismounted and left connected to the chassis.

Replacing the chassis is simply a reversal of the above
removal procedure. Make sure the retainers holding the control
knobs captive to the cabinet are in place, if they were re-
moved for any reason. The spring lock on the chennel selector
knob will automatically lock when the knob is replaced on
the shaft.

)
t@)

RCA VICTOR

PORTABLE TELEVISION RECEIVERS
MobELs

17-5-7090, 17-5-7090U
17-5-7092, 17-5-7092U
17-5-7093, 17-5-7093U
17-5-7099, 17--7099U

Chassis No. 5377 or 5378

(Service material on this and
the next seven pages.)
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RCA Victor Portable TV Receivers

Models 1787090, -U, 1757092, -U,
1757093, -U, 1787099, -U,

(Continued)

SCHEMATIC DIAGRAM 95359-3 TUNER
(Used on 5377 Chassis)

CIRCUIT SCHEMATIC DIAGRAM 5378 CHASSIS
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CHASSIS IDENTIFICATION

VI3

Chassis 5377 is used in receivers with VHF only. It em-
ploys a 95359-3 VHF tuner. The schematic diagram for
this tuner is shown at the left side of this sheet.

t2AX4GT
DAMPER

SRS501
RECTIFIER
\ \ Vil
12DQ64A
s o (s

QUTPUT
v

RECTIFIER
VHF TUNER

vi

48Q7a 0sC 8

R—F aMpL MIXER
~

10DE?
VERT

R508 ( 0 )

FUSE

RES/ISTOR

R319 R317 R322
] VERT LINEAR  VERT HOLD  WEIGHT

Chassis 5378 is used in UHF/VHF receivers. It employs
a 95604-3 VHF tuner and a 93870-5 UHF tuner.

The chassis designation is stamped on the main chassis

of the receiver as the first four digits of the receiver serial
number,

i \ /
W U 0 0

RCA VICTOR
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KINESCOPE AND MASK CLEANING mask should be wiped dry immediately.

If kinescope replacement is required, loosen the two nuts
om the mounting bracket assembly and install the new kine-
scope in the bracket assembly. Reassemble the assembly and

The chassis should be completely removed from the cabinet,
including the speaker and yoke assemblies,

Pull off the top trim at each side of the cabinet. The trim is reinstall the assembly and kinescope in the cabinet as a unit.
held in place by three spring clips and is readily removed by
carefully pulling it outward. AGC ADJUSTMENT.—To check the adjusiment of the
Remove the three screws at each side, revealed when the AGC Threshold Control, tune in a strong signal and sync the
trim is removed, which hold the top and bottom sections of the picture. Momentarily remove the signal by switching off chan-
cabinet together and lift off the top section of the cabinet. nel and then back. If the picture reappears immediately, the

receiver is not overloading due to improper setting of R304.
If the picture requires an appreciable portion of a second to
reappear, or bends excessively, R304 should be readjusted.

There is a screw at each side of the cabinet holding the
kinescope mounting assembly fastened to the cabinet sides.
Remove these iwo screws and lift out the kinescope and

mounting assembly as a unit. Turn R304 fully counter-clockwise, then clockwise until

The plastic mask and kinescope should only be cleaned there is a bend or shift in the picture. 'I'_hen turn R30§ counter-
with water, a mild liquid detergent and a soft cloth. Do not use clockwise just sufficiently to remove this bend or shift.
cleaners, polishes, oils or waxes on the plastic mask. Care The AGC control adjustment should be made on a strong
should be observed not to scratch the mask surface and the signal if possible.
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RCA Victor ALIGNMENT PROCEDURE 17-S-7090 to 17-S-7099 Incl.
17-S-7090U to 17-S-7099U Incl.

PICTURE I-F TRANSFORMER AND TRAP ADJUSTMENTS

TEST EQUIPMENT CONNECTIONS:
BIAS SUPPLY .......... .. Apply —5 volts to I-F AGC bus at junction of C203 and R205. Ground positive lead to chassis.

OSCILLOSCOPE . .. .. .. .. Connect in series with 33,000 ohm composition resistor to Video Detector output at junction of
L1204, R211 and R215 using direct probe. Ground lead connected to printed board supporting frame.

SWEEP GENERATOR. .. .. Connect I-F output in series with .0047 ceramic capacitor to junction of L200 and R200 at grid, pin 1,
of VI101.

SIGNAL GENERATOR.... Couple loosely to sweep output cable to provide markers.

SWEEP SIGNAL
he GENERATOR GENERATOR Lan ki RERIRSES
1 Detune tuner mixer L10 or L1l Turn core fully counter-
plate coil (mixer plate) clockwise

Minimum 41.25 mec. indication

2 Adjust 41.25 mc. trap 40 - 50 me. (I-F) 41.25 mc. T200 (top core) R O GRG

3 Adjust 3td pix IF 1 49,50 me. (1F) 440 me. T202 (top)
- Peak T200 (bottom core), T201
4 Adjust 2nd pix. I-F 40- 50 me. (I-F) 45.3 mc. T201 (top) cmd TZOZ on frequency then
transformer adjusi all three for correct re- |
sponse as shown below.
Adjust 1st pix. I-F T200
S transformer 40-50 me. (I.F) ot/ ot (bottom core)
Move sweep and signal generators to terminal "A” on printed board. Use same sweep termination
Adjust 47.25 mc. trap 40 - 50 mc. 47.25 mc. L1200 (top) Minimum 47.25 me. indication

on response curve

Retouch T200 (bottom core), T201 and T202 for proper response as shown below.

42 6MC
80%
*5%
45.75MC
-5V.DC 50%%5%
BI|TAFS/ S 41.25MC 47.25MC
: N , e
DIRECT O
PROBE
OoSCILLO—-
4725MC Scope
(MIN) ST v
O04TMMF H
TO
SWEEP
GROUND TO FULLY
FRAME 4|.25MC 42.7MC 45.3MC 44.0MC COUNTER-
(MIN.) IBOTEONIRCOREI CLOCKWISE
o o0
SIGNAL SWEEP O
GENERATOR GENERATOR
—S a® SCoPE 95359-3 TUNER 95604-3 OR 4 TUNER

Figure 15—Picture I-F Transformer and Trap Adjustments
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RCA Victor ALIGNMENT PROCEDURE 17-S-7090 to 17-S-7099 Incl.
17-S-7090U to 17-S-7099U Incl.

SWEEP ALIGNMENT OF PICTURE I-F
TEST EQUIPMENT CONNECTIONS:

BIAS SUPPLY ..... .. ... .. .... Apply —5 volis to I-F AGC bus at junction of C203 and R205. Ground positive lead to chassis.
OSCILLOSCOPE ... ...... .. .. Connect in series with 33,000 ochm composition resistor to Video Detector output at junction
of L204, R211 and R215. Ground lead connected to printed board supporting frame.
SWEEP GENERATOR ... .. ... .. Connect in series with 1500 mmi. capacitor to test point TPl. Use shortest leads possible.
SIGNAL GENERATOR ... . ... . Couple loosely to sweep output cable to provide markers.
VACUUM TUBE VOLTMETER. . .. Connect to Video Detector output at same point as oscilloscope. Use DC probe.
SWEEP SIGNAL
St GENERATOR GENERATOR LOMERS BERARES
Set channel selector to channel between 7 and 13 which cquses minimum distortion of response as fine tuning is rotated.
Adjust mixer 42.6 mc.
l plate coil =il s, (U820 45.75 mc. L10 or L1 Sweep output set for 3 v. P-P
Adiust L.F o on scope. Adjust for response
just I- .6 mc. h .
2 input coil 40 - 50 me. (IF) 45.75 mc. Lt shown
3 Retouch 41,25 me. 40 - 50 me. (I-F) 41.25 me. T200 Minimum at 4125 mc.
4 Retouch 4725 me. 40 - 50 me. (I-F) 47.25 me. 1300 Minimum at 47.25 mc.

Retouch L10 (or L11) and L200 by repeating steps 1 and 2.

Reduce I-F bias to —4 volts. Couple signal generator to mixer, in series with pad shown in Figure 12, using tube shield jig
(see below). Set generator to 45.75 mc. and adjust output for exactly one (1) volt on the “VoltOhmyst’. Remove the pad.

Do not change generator output in steps 5 and 6.

5 Set 41.25 mec. 41.25 T200 Adjust for 0.5 to 1.0 volt
attenuation -4 mc. {clockwise) on VIVM

6 Set 47.25 mc. 47.25 L300 Adjust for 0.5 volt or less
attenuation -4 mc. (clockwise) on VIVM

-5V. OR 42 6MC
—4V 70%+5%
|-F "a' 45.75MC
BIAS ™ 40%* 5%
(SEE TEXT)

41.25MC 47.25MC

4725 0SCILLO-
MC SCOPE
VEAT. nom.
Q
FROM SIGNAL
GENERATOR =
SIGNAL osc. N
GENERATOR MIXER
41.25MC oD
{TOP CORE) Q
/
Y
P TELESCOPE
& SHIELD wie
4
) ©0 o0
2o | ——
O SWEEP
m m m GENERATOR
— 1-r
95359-3 TUNER 95604-3 OR 4 TUNER =—2 QO /

Figure 16—Sweep Alignment from Mixer Grid
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RCA Victor ALIGNMENT PROCEDURE 17-S-7090 to 17-S-7099 Incl.

17-S-7090U to 17-S-7099U Incl.

TUNER I-F ALIGNMENT — UHF/VHF MODELS ONLY
TEST EQUIPMENT CONNECTIONS:

BIAS SUPPLY ......... ... Apply —2.5 volts to AGC terminal 7 on the tuner. Ground the positive lead to tuner case.
OSCILLOSCOPE ....... .. Connect 1500 mm{. capacittor & 220 ohm resistor in series from pin 1 of V1 to ground. Connect ca-

pacitor to pin 1 & resistor to ground. Connect scope to junction of resistor & capacitor. (See below.)
SWEEP GENERATOR

..... Connect to I-F input jack J1 using input head shown in Figure 13.
SIGNAL GENERATOR . ... Couple loosely to sweep output cable to provide markers.

SWEEP SIGNAL
S GENERATOR GENERATOR ARIUSH HEMARES
Set channel selector to the UHF position between channels 2 and 13.

R o L13 for max. gain and response
l Adjust l'.f input 40 - 50 mc. (I-F) :é;g mc. L13 “"AR". Generator set for .5 v.

cot -/9 me. P-P or less on scope.

Remove capacitor and resistor and move oscilloscope to I-F output terminal 3 on the tuner, point "X" in figure below.
Adjust I-F interstage 41.25 mc. Adjust L26 and L38 for re-
2 coils Lodd e (H5 45.75 mc. L26 and L38 sponse “A’”. Bandwidth is ad-
justed by moving entire coil
. . 41.25 mc. L26 with relation to L38. (See
3 Adjust I-F bandwidth 40 - 50 mc. (I-F) 45.75 me. L26 pos. special note following.)

Note:—L26 and L38 are inaccessible with selector in UHF position. To adjust, observe response in UHF position, switch to
channel 9 to adjust, then back to UHF to observe results. Repeat until correct response, shown in "A,” is obtained.

4

Move oscilloscope to Video Detector output at R211. Use DC probe in series with 33,000 ohm resistor.

Retouch I-F interstage 42.6 mc. Retouch L26 and L38 for curve
coils A=t o (R 45.75 mc. 2D Gl 1) “B" below. Use 3 v. P-P.

7201 SHIELDED SAME AS L862

CABLE 8%"LG. PART #103954 TO I-F
Y N SWEEP
CHANNEL SELECTOR | ' CABLE
IN UHF POSITION — T
TO-IF | i
INPUT toon ! APPROX.
JACK | T Yy
a1 0 S K
T SAME AS L863 L
/,,,," X " PART 103955

]

J ﬂ] ]:[ > Figure 13—Tuner I-F Input Head
: : /® b 41 25MC 45 75MC e oy
® ) | \j ; (____‘\ 70% 5/;/,
MATCHING [ — 1S00MMF | \ /' as7emc
HE AD T | \ / a0%rs%
SEE TEXT lll \

220 OHMS ~. ! \ P

/.f \ 41 25MC 47 25MC
Q’l: E RESPONSE "A" "g"

RESPONSE "B

T DIODE
// PROBE
_25 V 33000 SET CHANNEL SELECTOR
W - IN CHANNEL POSITION 9 ———-
BIAS OHMS D~g=™\ To ADJUST L26 & L38
P \
7 "
‘L-\
T0 \
SWEEP SCOZE by
GENERATOR oc A | r T
pROBE | \3 Q T
RV
? IA‘\\
| Y 0SCILLO- L38
: \\\ SCOPE e
i
| %
8
SIGNAL i == P 9 1
GENERATOR {SEE FIGURE i3 FOR ) ' \LZG
B s / o
@y /:)" SWEEP
Figure 17—Tuner I.F Alignment (UHF/VHF Models Only)

154




VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

RCA Victor ALIGNMENT PROCEDURE 17-S-7090 to 17-S-7099 Incl.

17-8-7090U to 17-S-7099U Incl.
SOUND I-F. RATIO DETECTOR AND 4.5 MC TRAP ALIGNMENT

TEST EQUIPMENT CONNECTIONS:

OSCILLOSCOPE ............... Connect to terminal "P” on the printed board at the kinescope cathode, using the diode
probe.
SIGNAL GENERATOR .. ....... Connect to Video Detector output at the junction of L204, R211 and R215.

VACUUM TUBE VOLTMETER .. Connect to terminal 1 of De-emphasis Plate PCl00 in series with 100,000 ohm resistor
using direct probe. Connect the meter ground lead to the junction of the two 100,000 ohm
resistors installed from R107 to ground. (See illustration and Miscellaneous below.)

MISCELLANEOUS . ..... ..... .. Connect a matched pair of 100,000 ohm resistors in series from pin 2 of V106A Ratio
Detector to ground at R107.

Connect a jumper from the grid, pin 1 of V103, to ground at R209.

SIGNAL
STEP GENERATOR ADJUST REMARKS
Adjust Ratio T100 Adjust T100 (top core) for maximum reading
l Detector Trans. 4.5 mc. (T ) on VTVM. Use peak which separates core
Secondary &2 C2 farthest from bottom core.
Adjust Ratio T100 Adjust T100 (bottom core) for maximum read-
2 Detector Troms. 4.5 mc. (Bott ) ing on VIVM. Use peak which separates core
Primary SREEA G0 farthest from top core.
3 Adjust Sound 45 me T203 Adjust T203 (top core} for maximum
Take-Off Trams. : : (Top core) reading on VIVM.
4 Adjust 4.5 mc. (Mo;{ﬁaﬁc.w% T203 Adjust T203 (bottom core) for minimum 4.5
Trap (Bottom core) mc. output indication on the oscilloscope.

with 400 cycles)

Repeat steps 1, 2 and 3 for maximum reading on the VTIVM. Use the lowest output from the signal generator which
will produce a usable reading on the meter when making the final touches on these adjustments.

Adjust Ratio ;
T100 Adjust T100 (t ) for z tput
5 SecoB;::r;to;orT ::)uslsover 43 me. {Top core) e Teadin;poslor';e ‘(;;'V:E-o ouee
@ O® ® ®
(BOTTOM (TOP | f {TOP (BOTTOM Q
CORE) CORE) L ] ) CORE) CORE) 0SCILLO-
SCOPE
FULTLY -
100,000 OHMS FULLY CLookwiSE

(MATCHED PAIR) CLOCKWISE

DIODE

GROUND PROBE

L
-~

o
~n
o
w

OUND
D
©

e — — )

SIGNAL
GENERATOR

o

Figure 21-—~Sound I-F, Ratio Detector and 4.5 mc. Trap Al;gnment
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=) ~

‘RCA Victor Models 1787090, -U, 17S7092, -U, { =°
1757093, -U, 1787099, -U, Continued CHEREE  Cmhrmm e

TO CABINET)

/@REMOVE THESE THREE SCREWS-BOTH SIDES-&
/ LIFT OFF CABINET TOP-REMOVE CHASSIS (SEE TEXT)

\i@ LOOSEN NUTS~BOTH SIDES - i
TO REMOVE KINE FROM MOUNTING

@REMOVE TOP TRIM-BOTH SIDES

(8) REMOVE SCREW HERE-BOTH SIDES ~
LIFT OUT KINE & BRACKET ASSEMBLY

T A

——— E

S ———

P ————]

]

R — REMOVE
RE AR

COVER

* FOR KINE REPLACEMENT ONLY

CHASSIS AND KINESCOPE REMOVAL

CHRANNEL NUMBER [ﬂ
ELATOR ADJUSTMENT

CHANNELS

oty 2406

0OSC. ADJ.

-

Uur

SERIES HEATER SEQUENCE 95359 -3 TUNER 95604 -3 TUNER
VHF OSCILLATOR ADJUSTMENTS

PRINTED BOARD UNIT LAYOUT

The assembly represented above is viewed from The printed wiring, on the reverse side of the
the component side of the board and is oriented as board, is presented in a “phantom” view super-
it will usually be viewed on the chassis. imposed on the component layout.
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SYDANIA 75 75

SYLVANIA ELECTRIC PRODUCTS L

l.z,lr .n
CHASS|S: ‘-525- l. -2 B2 N R AL r:no

MODELS: I4PIOI, [4P20I SERIES = . I %

o Igu F ouTPyT
120 Eju

28N4 ScGe

(Circuit diagram on pages 158-159, 'ﬁ'
alignment facts on page 160.)

VHF TUNER¥ 323-0085
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=

& é +F OUTPUT

HEE 5
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A Eu
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I S— ) — i ¢ VERY OUTPYT~ R
DAMPER \ Teans. -
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! VIDEO OET tvzar
; 8 AGC
vi4
HORIZ OUTPUT
0|

HURIZ, MOLD

!
L 7av | B

140P4A DR o
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i BICTURE (Qunoanuae Q p
- 1S
% P'CK”F"E SOUND DET ON-DOFF, VOL TOP VIEW
RSE d /lssm,mos I
=" o ===
[(X3 |NPUT%
{ C NCRYSTAL IN82A
1| ¢sor ON TUNER
cs02 \
AC INTERLOCK |—* ciio b noriz osc, ||
.E s i § LT AUDIO OUTPUY
P Exl‘(ﬂ ’ Yi02
HORIZ 1 1 AUDIO D
— AFC il ouTPUT
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&l
IDENTIFICATION
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2 TOP VIEW 8 ci
3 24af4 3 cs0
4 48Q7a 10 1 F QUYPUT Wl
5 SAaT8 11 L8 IF ALIGN ADJ. i Y
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SYLVANIA Chassis 1-525-1, -2, Models 14P101, 14P201, Schematic Diagram
ot

;;‘. QEH asuC

RF TUNER (1-525 —2 CHASSIS) SOUND IF pom—-
(UHF SECTION ) 1 LVHF SECTION)
VIS | vI
T 2AF4A ! 4BQTA
UHF 0sC. H RF AMP
ANT. ]
TERN. 1 vz
! SAT8
i | 0SC.7MIX. *
RF TUNER {1-525—| CHASSIS)
ne wN " v2 } =
ik :yann oifﬁﬁ.. A LI
: RIOZ 2 22K
AL ~¢—4+-OHn ?u 05?‘,’, L :
ol sl 2]
1 U
= ’ii;" 2ND VIDED IF ‘ ¢
CAUTION 1Y i

°

USE POWER LINE ISOLATION TRANSFORMER WHEN
SERVICING THE CHASSIS.

PICTURE TUBE MiGH VOLTAGE ANODE LEAD MAY
HAVE A POTENTIAL OF (2,500 VOLTS. OBSERVE
ALL HIGH VOLTAGE PRECAUTIONS WHEN SERVIC-
ING THE CHASSIS. DO NOT OPERATE THE RE -
CEIVER WITH THE HIGH VOLTAGE COVER REMOVED.

USE SAFETY GOGGLES AND GLOVES WHEN HAND-
LING THE PICTURE TUBE.

C202

1ITV. AC

b
I
vse
5 A301
18K SYNC SEPARATOR
SSV.PP
Jd.c3ol SO 53 v.
T 0022
R30S -mv.
330K H
c302 )
S R302 { =
15 2r0mp!
v6 v?  ve MEG. =
4 V.AC sue 3076 12¢C5

VOLTAGE AND WAVEFORM
MEASUREMENT NOTES:

1. WAVEFORMS AND SOCKET PIN VOLTAGES
MEASURED WITH RECEIVER OPERATING
UNDER STRONG SIGNAL CONDITIONS
WITH CONTROLS ADJUSTED FOR 'NORMAL'

SETTINGS.
2. SOCKET PIN VOLTAGES MEASURED WITH
A VACUUM TUBE VOLTMETER. GENERAL SCHEMATIC NOTES:
3. VoLTAGES £ 20% OF THOSE SHOWN ARE
NORMAL . 1. ARROWS ON POTENTIOMETERS INDICATE
4. MEASUREMENTS WERE MADE WITH REFERENCE CLOCKWISE ROTATION.
TO CHASSIS AND ARE POSITIVE UNLESS 2. ENCIRCLED LETTERS ARE REFERRED TO
OTHERWISE INDICATED, IN AL IGNMENT PROCEDURES.
5. AC POWER SOURCE 117V. 60 CYCLE LINE. 3. VOLTAGE SOURCES ARE INDICATED BY
6. THE TERMS "30™'" orR "7875™"" REFER ENCIRCLED SYMBOLS. CORRESPONDING
TO SCOPE SWEEP FREQUENCY USED, SYMBOLS WITHOUT CIRCLES INDICATE
VOLTAGE TIE POINTS,
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SYLVANIA Chassis 1-525-1, -2, Models 14P101,

14P201, Schematic Diagram
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(Video IF and Sound IF Alignment is on page 160, over.)
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

SYLVANIA Chassis 1-525-1, -2, Models 14P101, 14P201, Alignment Information

VIDEO IF & SOUND IF ALIGNMENT

VIDEO IF ALIGNMENT

STEP ALIGNMENT SETUP NOTES TEST EQUIPMENT HOOKUP ADJUST

1. Connect 3V. DC source (-) ter- SIGNAL GENERATOR - through .005 For MAXIMUM at 44.75MC:
minal to Point ‘‘*B’" (IF AGC mfd. capacitor to RF test point
bus) and connect (+) terminal on VHF tuner. Set generator to L8 (VHF Tuner)
to chassis. 44,75 MC. T202

T201
Set VHF tuner BETWEEN any two VTVM - DC Probe to Point ‘A’ L201
channels. (Video Detector Load) through
isolation network illustrated Adjust in order shown; reduce
Adjust Contrast control to below. generator output as required to
MINIMUM. keep VIVM reading between 1 and
10K 2 volts.
TO TO
VTVM oRr | POINT
SCOPE ‘OOI:I; A
2. Same as step 1. SWEEP GENERATOR - through .005 L8 (VHF tuner) and L201 for
mfd. capacitor to RF test point response curve shown:
on VHF tuner. Set generator to
43.5 MC with 10 MC sweep. 0% 5%\
43 55MC 45.75MC
SIGNAL GENERATOR - loosely (L201) (L8)
couple as a marker to sweep
generator lead.
44.75MC
OSCILLOSCOPE - across Point
‘“A’" (Video Detector Load) Adjust L201 to position 43.55MC
through isolation network il- marker; adjust L8 (VHF tuner) to
lustrated in step 1. position 45,75 MC,
SOUND IF ALIGNMENT
1. Adjust Contrast control to VIVM - DC Probe to Point ‘' E” For MAXIMUM reading:
MAXIMUM. (Pin 2 of 3DT6) through 10K
isolation resistor; Ground or L101
DETUNE L102 QUADRATURE COIL TO ‘“ Common'' lead to chassis. T101
MAXIMUM OUTWARD POSITION.
Adjust signal input as required
Connect signal generator to to keep VTVM reading between
Point *‘*A’* (L203 and L204 3.5 volts and 5 volts DC,
junction) through .005 mfd.
capacitor. Set generator to
unmodulated 4,5MC (preferably
crystal calibrated or con-
trolled). Set VHF tuner
BETWEEN any two channels.
OR
Connect a good antenna to re-
ceiver and properly tune in a
STRONG station.

.2, Leave VHF tuner and Contrast VTVM - DC Probe to Point ‘' D' L102 for reading of 125 volts
control set as in step 1. (Pin 5 of 3DT6) through 10K (#5 volts) at Point '*D” (Pin §
Utilize same signal source as isolation resistor; Ground or of 3DT6).
in step 1. '“ Common’’ lead to chassis.

Increase signal input to max-
imum. MAINTAIN POWER LINE VOL-
TAGE AT 117 VOLTS.

3. Leave Contrast control set as VIVM - Leave connected as in ‘ Touch-up’ T101 adjustment for

in step 1, step 2, MINIMUM reading.

Set VHF tuner BETWEEN any two
channels.

REMOVE SIGNAL GENERATOR OR
ANTENNA CONNECTION, depending on
signal source used for steps 1
and 2.

NOTE:

Adjustment of T10l affects current flow in the 3UTg with no signal input because under this con-

dition, L102 quadrature coil circuit goes into oscillation. The T101 touch-up adjustment is necessary

to provide correct frequency and phase relationship between T101 and L102,
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

Westinghouse

CHASSIS V-2311, V-2321, and V-2370, V-2380

Chassis V-2311 used in Models H14T170, -A, H14T171, -A, H14T172, -A, H14T198,
H14T199,

Chassis V-2321 used in Models H14TU170, -A, H14TU171, -A, H14TU172, -A, H14TU198,
H14TU199,

Chassis V-2370 used in Models H17T175, -E, H17T176, -E, H17T177, -E, H17T237C,
H17T238C, H17T239C,

Chassis V-2380 used in Models H17TU175, H17TTU176, H17TU177, H1TTU237A, H17TTU238A,

H17TU239A

Service material for sets listed above is presented on pages 161 through 167. Chassis
V-2311 and V-2321 are alike except that V-2321 contains a factory installed VHF -UHF all
channel tuner. They are 14" sets. Chassis V-2370 and V-2380 are basically respectively
the same as V-2311 and V-2321, except that a 17" CRT is used, there are a few differences
in the Horizontal Sweep section, and some cabinet parts differ.

ANT, LEADS RF TUNER

L 500 470VOO9MO

T400
REMOVABLE
H.V. ENLOSURE o

& IXeB  Taol

ON-OFF-VOLUME

.

g (= FINE TUNING
i ! / CHANNEL SELECTOR
/,//PICTURE

INSULATION
LO'BAND OSC. ADJ.
MEZZANIN
& ¢ Hi-BAND OSC. ADJ.

m/:! 5 \ T - TN INSULATION
C509A 4, — o
¥ »

#

-

R433

-

o, od
H.V. ANODE——41 5

1I2W6GT

6CN7

2400

\
cHASSIS v*
R I CHASSIS RAIL

Figure 1 = Front View of Chassis
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

WESTINGHOUSE Chassis V-2311, V-2321, and V-2370, V-2380, Continued

HORIZONTAL RINGING COIL

The horizontal ringing coil (L400) should be

Gjusted as tollows: 6. Adjust the ringing coil L400 for zero voltage

on the meter, and check the adjustment by switching

1. Short out the ringing coil with a short jumper to another channel and then back again. The re-

wire. This can be done on top of the chassis. ceiver should pull into horizontal synchronization
2. Set the horizontal hold control to the middle on all channels.
of its range, and leave it in this position during
the steps that follow.
QUIETING CONTROL
The quieting control R200A is located on the
back of the receiver. This control, which determines

3. Connect a VTVM to point F or to pin #7 of
the horizontal multivibrator socket to measure the

DC voltage between this point and B minus.
. . . the AM rejection characteristics of the sound sys-
4. With the receiver tuned to a TV station, . . . .
. 0 . it tem, is normally adjusted during alignment of the
adjuspClcHfor asiolvajtage fonitheimeter; it sound system as described under SOUND ALIGN-

volsagelicanSbe appeoached \bur gar quine) dgaclied MENT PROCEDURE and will not ordinarily requite
at one extreme of the C416 adjustment, it may be

necessary to set the horizontal hold control slightly
to one side of mid-position to obtain zero voltage.

further adjustment. In very weak signal areas, how-
ever, a reduction in noise or hiss on the sound may
be obtained by slightly re-adjusting the control.

S. Remove the jumper, from across the ringing

coil,

GROUND SPRING

MEZZANINE
L103

SW500 & SW300

R 205
VOL. CONTROL

TRAP DOOR
H.V. ENCLOSURE

HV. SPRING
LOCK

INSULATION

R32| f
PICTURE CONTOL  |_

ION TRAP— R503 FUSIBLE

4 T RESISTOR
|

L \
L300 h ~YOKE CLAMP

6BHS ; T, W ¢ : V\Lzon
T302 : F e TN ; o ——7aU7

Lj___,,!__— CENTERING TABS

3BZ6
3826

' - 38N6
L302 B ST T - i2D4
VERT. LIN. -
VERT. HOLD d ‘
117 V.AC <~ CHASSIS RAIL
BRIGHTNESS \ _L_ CHASSIS GND.
QUIETING HORIZ. HOLD ;

HEIGHT L 200
Figure 2 — Rear View of Chassis
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

WESTINGHOUSE Chassis V-2311, V-2321, and V-2370, V-2380, Continued

CRT Removal (refer to figure 13)* CHASSIS REMOVAL FOR.SERVICIT{G

1. From the bottom of the cabinet, remove the 1. Remove knobs from side of cabinet,
two screws (E) closest to front edge of base, which 2. Remove back cover.
secure bottom of mask. 3. Remove speaker leads.

2. Insert a screwdriver into the slot at point 4. Loosen bottom speaker retaining nut (A) and
“F” and pry out the bottom of the mask. Grip mask remove top speaker retaining nut (B). Slide speaker
at bottom corner with free hand and carefully pull out from under bottom nut.
mask forward and out of cabinet. Handle mask care- 5. Remove CRT socket & ion trap.

) 50 oo we 0o SEual) SEICHEL . 6. Remove self-tapping screw (C) securing top

3. To remove the CRT, remove the two self mezzanine of chassis to nylon grommet on top
tapping screws (G) from the bottom of cabiriet. brackert of cabimes?

4. Steady the CRT with one hand and remove the 2 Fom EaGem o e Enee B SEECE
two screws (I1) from the top bracket. Carefully slide (D) which secure chassis to cabinet.
the CRT out of the cabinet as shown in figure 13. Y Discharge the HV and remove lead from CRT.

5. To replace CRT follow the reverse order. 9. Carefully slide chassis out from cabimet
‘Tbg yoke, CRT sockel, ion trap,'and HV lead must until it just clears the cabinet.

6 CHSEEAEE (ol U O] (B0 10. To service receiver it is recommended that
an extension cable and lead be used between CRT
socket and HV lead to CRT respectively.

PICTURE TUBE
SHIELD

HV. CAGE ON , - 1 ?‘é? }*ﬂ

MEZZANINE \\1: _ z
i

BLACK

36
BLUE 2

25DN6 i 14 KV
HORIZ. OUTPUT 1204 v TOLC R
DAMPER
RED
} 3

%

B+

+ 400V

L40)
14uh

V-2370 & V-2380 Chassis Sweep Sectian
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

WESTINGHOUSE Chassis V-2311, V-2321, and V-2370, V-2380, Continued

O D A4C < EX<XN

pBmOOMMOI —c AXArT 207

C200
C201
C202
C203
C204
C205
C206
L200
L201
R200A
R201
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R204
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T200
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C304
C305

iy
ns
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N20
N15
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ne
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016
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ul
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wis
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04
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C312
C313
C314
C315
C316
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c318
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L300
L301
L302
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R300
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R304
R305

Figure 14 = Printed Circuit Board Component Location
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
WESTINGHOUSE Chassis V-2311, V-2321, and V-2370, V-2380, Continued
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Figure 15 — Bottom View of Printed Board Showing Top Components Symbolically
(This is exact for V-2311, V-2321; the board for V-2370, V-2380. differs somewhat.)

Tuner IF output

Brown wire — heater to tuner

Green wire to arm of picture control

Blue wire to top of picture control
Yellow wire to Vertical Output Transformer
Gray wire to CRT pin #6 (low B #)
Black wire to Flyback pin %3 (B # boost)
Red wire to Flyback pin %5

Brown wire — heater to R501

Red-White wire to CS09A (high B #)
Orange wire to C509A (low B £)

To arm of 'volume control

Orange-White wire to C510A (audio B £)
To top of volume control

Blue wire to Vertical Output Transformer
Red-Yellow wire to Vertical Output Transformer
White wire — AGC to tuner

Green wire to CRT pin #2

Gteen wire to SW300

Black wire to CRT pin #1

Brown wire to CRT pin #11

Black wire to B-

Red wire to CRT pin #10

ErpTrommonmy
HESCHPEOTOZ

165




d to
justing

M.V.

test point use
and horizontal

coil

V.T.V.M.
obtain zero voltage when ad

is a
trimmer.

ringing

TP-F

The test points are designated as TP-A, TP-B,
etc., while the exposed tube socket terminals are

Test points in the form of terminals projecting

from the top of the printed boards and exposed ter-
minals at some of the tube sockets are found on the

VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
WESTINGHOUSE Chassis V-2311, V-2321, and V-2370, V-2380, Continued

LFINE TUNING

The exposed socket teminals may be used to
check filament continuity and the various voltages

all without removing the chassis from the cabinet.

NOTE?
. ALL CAPACITANCE VALUES IN MMFDALL RESISTANCE
VALUES IN OHMS AND 1/2 WATT RATING UNLESS
OTHERWISE SPECIFIED.

not designated.
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

WESTINGHOUSE Chassis V-2311, V-2321, V-2370, V-2380, Schematic Diagram
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J \ Above sweep section is exact for V-2311
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(See page 163 for exact sweep section schematic applicable to V-2370 and V-2380)
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.VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

Westinghouse

CHASSIS ASSEMBLY V-2346, V-2356 and V-2347, V-2357

Chassis V-2346 uses a 21" picture tube while chassis V-2347 uses a 24" tube.
Chassis V-2356 and V-2357 are respectively the same as chassis V-2346 and

V-2347, except that they use VHF -UHF all-channel tuners.
on these sets is presented on pages 168 through 174.

Service material
These chassis are used

in a great many models, and in production had some minor modifications and

employed several different types of tuners.

A complete list of models is given

below. The incorporation of the letter '"U" in the model number signifies the
use of a VHF-UHF type tuner. :

H21K111A H21K 194N H21KU114A H21KUR189 H21TR 184+ H21TUR182D
H21K112A H21KR113A H21KU114B H21KUR189C| H21TR188 H21TUR183
H21K112B H21KR113F H21KU115 H21KUR189D| H21TR188+ H21TUR183A
H21K113A H21KR114A H21KU115A H21KUR190 H21TR189C H21TUR183D
H21K113B H21KR114F H21KU116 H21KUR190D| H21TRU181A H21TUR184A
H21K114B H21KR115A H21KU116A H21KUR191 through - H21TUR184D
H21K115 H21KR116A H21KU185A H21KUR191D| H21TRU189A | H21TUR188A
H21K116 H21KR 188+ H21KU185B H21T101B H21TU101A H21TUR189A
H21K 185+ H21KR 189+ H21KU186+ H21T107A H21TU107A H24K126B
H21K 186+ H21KR 190+ H21KU187 H21T107B H21TU107B H24K126E
H21K187A H21KR191+ H21KU187A H21T108A H21TU108A H24K127B
H21K187B H21KRU190 H21KU187B H21T108B H21TU108B H24K128B
H21K187L H21KRU191 H21KU194 H21T 180+ H21TU180 H24KR126A
H21K188 H21KU111A H21KU194A H21T181A H21TU180A H24KR126F
H21K189 H21KU112A H21KU194B H21T 185 H21TU180B H24KR127F
H21K194 H21KU112B H21KUR188 H21TR181+ H21TUR181A | H24KU126B
H21K194C H21KU113A H21KUR188C | H21TR182+ H21TUR181D | H24KU127B
H21K194L H21KU113B H21KUR188D | H21TR183+ H21TUR182A | H24KU128B
IF ALIGNMENT
A suggested alignment procedure is given in th . . ’
tallowing steps: Fren T e el ol Comect G|t | T
1. Connect a V.T.V.M. (5 volt range) to point ‘ |
‘‘B" as shown on the schematic diagram or printed 43.1mc . **D" Fig. 12. T301 Maximum
board layout Fig. 12, and set to read a negative
voltage. 47.25 mc D" Fig. 12 L300 Minimum
2. Connect the RF generator, capable of provid- 45.2 mc D'’ Fig. 12 T300 Maximum‘l
ing frequencies ranging from 40 to 50 mc. unmodu- [

lated, to point ‘D’ as shown on Fig. 12. For sug-
gested RF generator coupling and termination see
Fig. 1.

3. Apply -3 and -.5 volts bias to points ‘“‘A’’ and
‘““T'* as shown in Fig. 12. A simple bias source is
shown in Fig. 2.

4. Adjust L300, T301 and T300 as given in the
following chart.

NOTE: To adjust the slugs in the IF transformer Z300,
T300, T301 and T302, a special tool is required. This
tool must [it into the 3/32 hex type hole in the slug. An
incorrectly designed tool will cause chipping of the
slug. A suitable tool is shown in Fig. 3.

5. Remove the V.T.V.M. and connect the vertical
input of the oscilloscope to point ‘‘B’’ See Fig. 12,
using the isolation network as shown in Fig. 5,

6. Remove the RF signal generator from point
llDH‘

The video IF system is stagger-tuned to obtain
the required bandwidth.
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SHIELDED
GENERATOR LEAD

I

CLIP Cl

Cl = .001 MFD

Rl = DEPENDS UPON GEN. OUTPUT
IMPEDANCE 521 . 72 () etec,

Figure 1 — RF Generator Coupling

T -3 VOLTS FOR I.F.'S

47K

-1.5 YOLTS FOR TUNER

+

47K

AB—

Figure 2 - Bias Supply

7. Couple the marker generator output to the IF
sweep generator output so that the two signals are
applied together to the points specified in the steps
that follow. Some sweep generators have facilities
for connecting the marker output directly into the
sweep generator. With other sweep generators, the
marker can be coupled to the sweep generator by
wrapping a few turns of insulated wire around the
center conductor of the sweep generator output
cable and connecting the marker generator to this
wire. The loose coupling obtained in this manner is
desirable because excessive marker signal injection
will distort the response curve.

8. Connect the IF sweep generator to point ‘D'’
as shown on Fig. 12. The observed wave form
should be as shown in Fig. 6 with markers as shown
Adjust T302 bottom (PRI) and top (SEC) for desired
response curve with markers shown in Fig. 6. Slight

anwe 2mMc Q8 e arnuc

1P RESPONSE CuavE

Figure 6 = I.F. Response Curve

Figure 3 ~ Alignment Tool

readjustments of T300 — T301 and L300 maybe
necessary to achieve desired IF response curve

shown.
_ Ty I(CEIVII

— o L 1o 1
T— N 3001
A [ ;U 1NPUT :
b
2 ;Wf;,.-M\__ J
/ 150N

/

20 « \NPEDANGE OF SWEEP CABLE

T

0 L1} LH

30 N 56 N 120 N

ZA sz n o n

Figure 4 — Impedance Matching Network

9. Connect the RF sweep generator output cable
to the antenna terminals with the proper impedance
matching network. (See Fig. 4)

CSCi LOSCOPT

0 T

cavaciton fFF - T‘ )

R(SISVDN

TO SWEEFP
GENERATOR

CHASSIS
GROUND POINT

viGED TEST

Figure 5 — Oscilloscope Connections

10. Set the channel selector to channel 13 and
set the sweep generator to sweep channel 13 fre-
quencies.

11. By adjusting L103 on the tuner for maximum
amplitude of the response curve and the bottom ad-
justment of Z300 to correct the tilt, the curve and
marker points should be as shown in Fig. 7.

30Un0 CanniEn
24573 MC

QVERALY REMPOMIE CHANNEL 1}

Figure 7 — Overall Response Curve

The bottom adjustment of Z300 is made correctly
when the response curve rocks about the center
frequency of 213 mec.

The top adjustment of Z300 is the accompanying
sound trap (41.25 mc) and should be adjusted to
fall as shown in the response curve (Fig. 7) at
215.75 mc. After adjusting the 41.25 mc.

may be necessary to retouch the bottom adjustment
of Z300.

trap it
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HIGH-FREQUENCY OSCILLATOR ALIGNMENT
FOR 475V001M01 TUNER

If the 5CL8 oscillator tube is replaced, the dif-
ferent inter-electrode capacity of the new tube may
change the oscillator frequency enough to necessi-
tate re-alignment.

Alignment of the VHF oscillator for the high
and low band channels is accomplished from the
top of the tuner.

The adjustments are as follows:

1. Rotate the fine tuning control to the middle
of its range. The flat of the shaft will be at the
1 o’clock position.

2. Set the channel selector to the highest
channel in the high band (7-13) operating in your
locality.

SOUND ALIGNMENT PROCEDURE

The sound system can be aligned using either
generated signals or a local television signal. Since
the latter method does not require signal generating
equipment, it will be described.

1. Tune the receiver to a television station
and connect an attenuator between the receiver and
the antenna so that the strength of the signal can
be varied from weak to strong.

2. Set the quieting control (R202) located on
the back of the chassis approximately to its mid-
position.

3. Apply a strong signal to the receiver and
adjust the quadrature coil (L202) for maximum
program sound. If peaks occur at two different
positions that are widely separated, use the one
that occurs with the slug farthest counterclockwise.
If two. peaks occur within a narrow range of adjust-
ment, sufficient signal is not being applied to the
receiver or the quieting control is not set at the
desired position. )

4. Adjust the 4.5 mc. IF slug (L201) for max-
imum program sound. If peaks occur at two different
positions of the slug, use the peak that occurs
when the slug is farthest counterclockwise. Reduce
the signal to its lowest usable level and recheck
the adjustments.

3. Using a non-metallic alignment tool (See
Fig. 8) peak the hi-band oscillator slug L101 for
best picture detail and sound quality.

4. Set the channel selector to the highest chan-
nel in the low band (2-6) operating in your locality.

5. Peak the low band adjustment slug (L100)
for best picture detail and sound quality.

6. Check the previously made adjustments and
if tuning has changed, repeat the above procedure.

it~
ju Iﬁ_‘_

i

Figure 8 ~ Alignment Tool

C

=

7. Apply a very weak signal that allows noise
to be heard and adjust the quieting control (R202)
for minimum noise. The position at which the noise
is minimized depends on the strength of the signal;
therefore, the weakest usable station in the area
should be used for this adjustment. This control
determines the AM rejection characteristics of the
sound system, and its correct setting is normally
about mid-position. Do not leave the quieting control
set at its maximum counterclockwise position.

CRT REPLACEMENT

The following steps are used as a guide in
removing the Cathode Ray tube:

1. Remove the television chassis from the

cabinet.
2. Remove the CRT socket.
3. Remove the ion trap.

4. Loosen and remove the aluminum clamp ring
securing the yoke cover.

5. Slip the yoke assembly from the CRT neck.

6. Loosen and remove from each channel sta-
bilizing bar one 3/8" nut and lock washer allowing
each stabilizing bar to be free from the CRT mount-
ing strap assembly.

7. Remove the six (three on each side) 1/4"
self tapping screws from the chassis side rails
securing the CRT cradle.

NOTE: Upon replacement of new CRT, do not tighten
the yoke clamp too tight but make swe the yoke s up
well against the CRT flare.

600 MA. SERIES TYPE TUBES

The new type 600 ma. tubes used in these
chassis are controlled heater type tubes. The value
of the heater resistance varies from a low value to
a higher value while the tube approaches its normal
operating temperature. For example, the 3CB6
heater resistance when cold is approximately .75
ohms and increases to about 5.25 ohms when hot.
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WESTINGHOUSE
Chassis V-2346, V-23
and V-~2347, V-2357.
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172 WATT UNLESS OTHERWISE NOTED.

SECTION 5 POWER & HFATERS

ALL RESISTANCE VALUES IN OHMS ANC

SYNC COUPLING NETWORK

In later production a combination capacitor-resistor
network Z402 (capacitor 330 mmf and resistor 220K Y Wate)
has been added as shown in figures 4, 6, and 7. This nec-
work provides improved horizontal and vertical sync stabilicy.

ANTENNA ISOLATION NETWORK

In later production the antenna isolation network for
the VHF tuner sections of the 475V007M01 and 475V007M03
combination VHF-UHF tuners is a capacitor-resistor network
(part number 219V004M02) in each leg of the Antenna input
to the tuner.
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Schematic Diagram For V-2346, V-2356, V-2347 & V-2357 Chassis A.ssombly
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SECTIONA SWEEP

AFC USING DUAL SELENIUM DIODE

All television receivers using the V-2346-81, -85, -
-89 and V-2356-805 and -806 chassis will have a dual selen-
ium diode in the AFC control circuit. The printed board
has been changed, as shown infigures 6 and 7 and the dual
selenium diode, X400, is mounted directly to the printed
board.

The basic circuit operation is the same as when a dual
diode was used in the horizontal AFC circuit. The diode
compares the received horizontal sync pulse with a portion
of the horizontal multivibrator signal and developes a control
voltage for the horizontal multivibraror.

PUSH-PUSH ON-OFF-VOLUME
CONTROL SWITCH

SW500 is a push-push type on-off-volume control switch.
This new switch provides the user with the added conven-
ience of being able to maintain the volume level at a favorite
setting. This is possible since the volume control need not
be turned to switch the receiver on or off.

A new CRT, 21BTP4, is used in later production of the
V-2346 chassis. This CRT is directly interchangeable with
the 21ALP4A/B. This new CRT has an extended “dag”
area, hence reducing radiation.
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WESTINGHOUSE Chassis V-2346, V-2347, etc. IF and Sweep Board Component Location

FZO.‘U‘D:U

L |
K
J I
H
G !
F
E
D
C
B = .
A i
= | | | | | |
Olll4lll8lll|2lIl|6|ll20ll'124ll|28ll
The schematic diagram of the V-2346 and V-2347 IF printed board. If the dash is below the number,
chassis is coded so that the location of parts can the part will be found on the sweep board, for ex-
be easily determined. . ample, R404. Component numbers not having the
If the part number on the schematic diagram Fig. dash will be located elsewhere on the chassis.
14 has a dash (-)above the part number, for example These associated photos will be useful when
C309, it means that the part will be found on the locating the part on the printed boards.
Ref. Board | Ref. Board - Ref. | Board | kel. | Board = Ref. Board
No. Location I} No. Location  No. “ Location No. Location!  No. Location
€200 K10 c315 E12 . C403 H20  R400 = Ell R421A E22
C201 J9 + C316 Q22 . C404 H16 : R401 ' J24 R424 N22
C202 J11 + L302 08 . C405 | P17 R402 K2s R425 N24
C203 n3 ' L303 19 C406 ©  HI5  R403A E20 . R426 R25
C204 K12 :fr L304 - G8 1 c407 : Q16 R404 . F19 R427 N25
C205 M12 11 L305 E8 | C408 ; Q19 - R405 g Gl1 R428 026
C206 N12 . R300 ] Q11 1 c409 N22 . R406 N19 R429 M29
C207 Q13 | R301 Q8 jj C410 N23  R407 | 021 R430 P25
L200 111 R302 R8 i C411 P24 . R408 ! J21 . R431 125
L201 n2 R34 Q11 ! C412 Q23 ; R409 | 121 , R432 J29
L202 Ol11 ' R315 J8 ' C413 P23 R410 i Q20 R433 N26
R200 M11 " R316 09 ' C414 N27 ' R411 ! G17 * R434 H27
R201 M10 i R317 G9 1 C415 Q26 . R412 | S17 R435 L26
R203 M13 ’ R319 | F9 © C416 Q27 : R414A : E18 . R438 F25
R204 N14 | R320 Gl1 ., C417 Q9 R4S | FI19  Ré42 D28
R205 L14 i R321 F12 . C418 G27 R416 ' G18 « Z400 J20
R206 N14 : R322 E13 ' C420 G26 ' R417 f N16 !
C300 o10 + R323 Q22 n C421 128 + R418 | K14
C301 R10 1 C400 G24 n C422., J25 R419 I M17
C314 110 . C401 | J19 ! L400 G29 R420 F22
Re/. Board Ref. Board | " Ref. Board || Ref. | Board
No. Location No. Location {F BOARD  No. Location No. Location
C302 04 C310 12 R304 ‘ Q2 R310 J2 T302 E2
C303 M4 C3l12 G4 R305 N3 R311 J4 2300 51
C304 L4 C313 04 R306 | N4 R312 H2 Video
C305 12 L300 M4 R307 } 04 R313 F4 Detector  El
C306 Q4 L301 D4 R308 I P4 T300 N2 cs01 M2
C307 M5 R303 Q3 R309 L2 T301 12 C502 K3
C309 K3 l Cs503 Fl
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ZENITH RADIO CORPORATION

YHF BAND SWITCH TUNER S-40282

ASSHOWN BELOW
NOTE “u*wODEL INCORPORATE A UHF
CONTINUOUS TUNER $40504 AND A
VHF TUNER. REFER TO 16220U CHASSIS. FOR
ADJUSTMENTS.

0SG. ADJUSTING SCREWS
(12 SCREWS)

CHANNEL SELECTOR SHAFT
{SHOWN IN CHANNEL 6 POSITION)

FINE TUNING STOP

1. F. GHANNEL
{OGCURS BETWEEN GHANNEL
2413 "UT MODELS ONWY)

FINE TUNER

TUNABLE CONVERTER

PLATE COIL ;
| MPORTANT /
RETAINING SPRING

TO PREVENT TUBE SHIELDS FROM
CONNECTING THE CHASSIS TO THE
METAL GABINET

DO NOT REMOVE

CONVERTER SCREEN GRID
(SCOPE_OBSERVATION FOR
RCF_BAND PASSES)

AEATER CONNECTION TO UHF.
CONTINYOUS TUNER 3AF4 TUBE

{'U" MODELS ONLY)
“U"MODELS |F. INPUT JACK -
“U"MODELS IST. |LF TUNABLE coIL

TEST POINT A"
GONVERTER GRID INPUT

2ND |.F TRANSFORMER
BRIGHTNESS CONTROL-
TEST POINT “E" |.F. BIAS

IST. I.LE TRANSFORMER AND
4325MC. TRAP (TOP CORE)

CATHODE TRAP
3RD i.F. TRANSFORMER
ANTENNA TERMINALS

{ON FUSIBLE RESISTOR)

CHASSIS 16Z25 MODELS Z1510L-Z1511B-Z1512J

Circuit diagram on pages 176-177, additional service
material on page 178. This new Chassis 16Z25 is similar
to 16Z20 covered in a previous volume. Adjustment and
alignment procedures are identical for both chassis. Refer
to Volume TV-12, Early 1957 Television Servicing Infor-
mation, pages 178 through 181, for adjustment and align-
ment instructions.

VERTICAL
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L vr@+ O

~HORIZONTAL OSCILLATOR CONTROL
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HEIGHT CONTROL
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 aommeRLon 16Z25 & 16Z25U CHASSIS
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ADTES:
ALL YOLTAGES MEASURED FROM CHASSIS TO POMTS WOICATED.
ALL YOLTAGES ARE 0.C. UNLESS OTHERWISE SPECTFIED.
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ZENITH RADIO

30 30 68
Chassis 16Z25 08 459 +|o
{(Continued)
DIC000
N 2%
T
42

REFERENCE NUMBERS AND TEST POINTS ON THE TERMINAL BOARDS
MATCH CORRESPONDING NUMBERS ON THE SCHEMATIC DIAGRAM

=

% DEPENOS OM BRIGHTNESS CONTROL SETTING. .
VOLTAGES MEASURED WITH NORMAL SIGNAL INPUT.

VOLTAGES POSITIVE TO CHASSIS GROUND UNLESS
OTHERWISE SPECIFIED
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SOUND GCIRCUIT o= on =n = o oot o o wmn HORIZONTAL CIRCUIT
COMPOSITE VIDEQ % %% %% % % ¥ % % % % %% INTERMEDIATE FREQUENCY
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ZENITH RADIO

Chassis 15230, 15Z31, 17230, 17231, 17Z32, 17Z33, 17Z34Q, 19232, 22Z30

With the exception of tuners used and
small differences in IF and AFC circuits,
the 15Z and 17Z chassis listed above are
similar in design and adjustment. See
pages 182-183 for material on the 15Z
group, and pages 184-185 for 17Z group.
The 19Z32 and 22Z30 horizontal chassis
are equipped with Bulls-Eye tuner and
are similar, Material on these sets is
on pages 186 through 189; tuners are on
page 190. A cross-reference table of
chassis and model numbers is at right.
A suffix "U" is added to chassis and
model number when the receiver is
equipped with UHF continuous tuner.
Suffix "'Q" following chassis number
identifies receiver with remote control.

BULLS EYE TUNER ADJUSTMENTS
19Z & 22Z CHASSIS

To adjust the receiver for bulls-eye tuning, set the
fine tuning control to its approximate center position.
Without further adjustment of the control insert an
68-31 alignment wrench through the hole provided at
the rear of the tuner and adjust each operating channel
to resonance. It will be noted that tuning to one side
of resonance results in a faded, washed-out picture
with the spacings between the wedge lines fogged and
tuning in the opposite direction causes the spaces
between the lines to clear up. However, going beyond
this point causes the picture to take on a ‘“wormy’’
appearance from sound getting into the picture.
Correct adjustment is obtained by tuning to the
‘“wormy’’ picture and then backing the adjustment
screw slightly until the picture clears up.

AGC ADJUSTMENT

The AGC is adjusted at the factory (using a 100% mod-
ulated video signal) to obtain 125 volts (approximately
100 volts, 15Z & 17Z chassis) peak video amplifier
output as measured at the cathode of the picture tube.

Satisfactory adjustment can also be made by observing
the picture and slowly turning the AGC delay control
until a point is reached where the picture distorts
and buzz is heard in the sound. The control should
then be backed down from this position and set at a
point comfortably below the level of inter-carrier
buzz, picture distortion and improper sync.

CAUTION: Misadjustment of the AGC delay control
can result in a washed-out picture, distorted picture,
buzz in sound OR COMPLETE LOSS OF PICTURE
AND SOUND.

CORPORATION

MODEL TYPE CHASSIS
Z1812RZ Table 15Z30
Z1817GZ,LZ Table 15Z31
Z1819JZ Table 15Z31
Z2221RZ Table 17Z30
Z2223EZ,RZ Table 17Z31
Z2223YZ Table 17Z31
Z2223CZ Table 17231
Z2229RZ Table 19Z32
Z2230EZ,RZ Table 19Z32
Z2243EZ,RZ Console 17Z32
Z2244EZ,RZ Console 17Z32
Z2249EZ,RZ Console 17232
Z2251EZ,RZ Console 17232
Z225T7EZ,MZ Console 19Z32
Z2257RZ Console 197232
Z2282EZ,RZ Lo-Boy 17Z32
Z2359EZ,RZ,Z Console 22730
Z2360RZ Console 22730
Z2675EZ,RZ Console 17Z33
Z3000EZ,RZ Table 17Z32Q
Z3001EZ,RZ Table 17Z34Q
Z3004EZ,RZ Console 17Z32Q
Z3008EZ,RZ Console 17Z234Q
Z3010EZ,HZ Console 19Z32Q
Z3010RZ,YZ Console 19Z232Q
Z3012HZ,RZ Console 22730Q
Z3014HZ,RZ Console (Doors) 22Z30Q
Z4000EZ,RZ Table (Legs) 17Z233Q
Z4006EZ,RZ Console 17Z33Q

FRINGE LOCK ADJUSTMENT
19Z & 22Z CHASSIS

1. Turn the fringe lock control fully clockwise and
then back it off approximately 1/4 turn. Adjust the
vertical and horizontal hold controls and check
operation of the receiver to see that it syncs normally
when the turret is switched from channel to channel.

2, K the picture jitters or shows evidence of delay,
tearing, split phase, etc., back down the fringe lock
control further, a few degrees at a time, each time
re-adjusting the hold controls and switching from
channel to channel until normal sync action is
obtained. It will be found that under normal signal
conditions, the correct adjustment will be near the
counter-clockwise position of the control.

3. Infringe and noisy areas, the best adjustment will
be found at or near the maximum clockwise position
of the control.
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ZENITH Alignment Information Chassis 15Z30, 15Z31, 17Z30, etc., 19232, 22Z30

SOUND ALIGNMENT

Proper alignment of the 4.5 Mc intercarrier sound
channel can only be made if the signal to the receiver
antenna terminals is reduced to a level below the
limiting point of the 6BN6 Gated Beam Detector. This
level can be easily identified by the ‘‘hiss’’ which
then accompanies the sound.

1. Connect the step attenuator between the antenna
and the receiver antenna terminals.

2. Tune in a tone modulated TV signal. Adjust the
step attenuator until the signal is reduced to a level
where ‘hiss’’ is heard with the sound.

3. Adjust the sound take-off coil (top and bottom
slugs), intercarrier transformer, quadrature coil and
buzz control for the best quality sound and minimum
buzz. It must be remembered that any of these
adjustments may cause the ‘‘hiss’’ to disappear and
further reduction of the signal will be necessary
to prevent the ‘‘hiss’’ from disappearing during
alignment.

TO RECEIVER ANTENNA TERMINALS

MATCHING TRANSFORMER
S0 OHMS UNBALANCED TO 300 OHMS BALANCED

SWEEP GENERATOR
OUTPUT CABLE

HOOKED END N
FOR CONNECTING
TO VARIOUS GRIDS

470 MMFD.
CERAMIC
CAPACITOR

RESISTOR

GROUND DIRECTLY
TO CHASSIS. DO NOT
USE LEADS.

Fig. 3 IF-RF Alignment Fixtures

VIDEO IF ALIGNMENT 15Z & 17Z
SERIES RECEIVERS

The video IF amplifier is stagger tuned, using one
double tuned and four single tuned circuits. The
converter plate coil tunes to 45.4 Mc, the first IF to
43.6 Mc, the second IF to 42.75 Mc, the third IF to
45 Mc, and the fourth IF (both cores) to 43.6 Mc. Two
47.25 Mc traps are used. One is part of the 1st IF
transformer assembly and the other is wound on the
same form as the 40.50 second IF cathode trap.
Attenuation of the 41.25 Mc associated sound carrier
is controlled by adjusting the band width. With the
exception of the traps, a slight deviation from the
above mentioned frequencies is permissible to obtain
proper band pass; however, the order must be main-
tained. To align the IF, proceed as follows;

1. To prevent an erroneous IF response, disable the
local oscillator by wrapping a short bare wire around
the oscillator grid and grounding same.

2. In the 15Z30 and 17230 chassis connect the
negative lead of 6V bias to ‘“E’’ and the positive
lead to chassis. In all other vertical chassis use
5V bias, however, connect the positive lead to the
junction of the 56 and 1500 ohm resistors in the
1st IF cathode circuit.

3. Connect a calibrated oscilloscope through a
10K isolation resistor to terminal ‘‘C’’.

4. Connect the sweep generator through a term-
inating network (Fig. 3) to the grid (pin 1) of the
third IF.

4th IF Response

Fig. 4

5. Adjust the sweep generator to obtain a pattern
similar to Fig. 4 with a detector output of 3 volts
peak to peak. Do not exceed this output during
alignment.

6. Adjust the top and bottom cores of the fourth
IF transformer to obtain a response similar to
Fig. 4. The 41.25 and 45.75 Mc markers should
be adjusted for symmetry and should fall as close
to the response curve humps as possible. If the
correct response curve cannot be obtained, check
the position of the two cores to see that they are
not butted but are entering their respective windings
from the opposite ends of the coils.

7. Connect the sweep generator to test point ‘“‘A”’
(Fig.20) and adjust attenuator to obtain 3 volts
peak to peak output at 'the detector.

8. Adjust the first IF bottom core (44.Mc), second
IF (42.75 Mc), third IF (45 Mc), and converter plate
coil to obtain a response similar to Fig. 5.

Overall IF Response

Fig. 5

9. Switch the oscilloscope to 10X gain used in the
above steps to blow up the trap slots. Adjust both
47.25 Mc traps for maximum attenuation of 47.25 Mc
marker. The 41.25 Mc marker should be in the
approximate position shown in Fig. 6. On some
receivers more oscilloscope gain, more signal input,
or lower bias may be necessary to adjust the 47.25 Mc
trap. (If the 41.25 Mc marker does not fall at the
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ZENITH Alignment Information Chassis 15730, 15Z31, 17Z30, etc., 19232, 22Z30

Fig. 6 Expanded View Of Traps

approximate position shown or nearer the base liae,
it may be necessary to make a slight re-adjustment
of the 2nd IF. I this is done, check the overall res-
ponse after adjustment.)

10. Switch oscilloscope to position used in Step 8.
Remove the bias battery and ground the AGC. Adjust
signal generator to obtain a 3 volt peak to peak
response similar to Fig. 7. Adjust the 2nd IF cathcde
trap for maximum displacement of the 40.50 Mc
marker but not to exceed the displacement of the
41.25 Mc marker.

Overall Response With Zero Bias For

Fig. 7
Adjusting The 40.5 Mc Trap

VIDEO IF ALIGNMENT 19Z & 22Z

1, Slowly turn the channel selector until the turret
is made to rest between two channels. Connect the
negative lead of a battery bias supply to terminal
““H’’ (Fig.24) and the positive lead to chassis. The
bias supply should be adjustable so that it can be
varied from negative 3 volts to positive 3 volts. Keep
the supply leads short.

2. Connect a calibrated oscilloscope through a 10,000
ohm isolation resistor between terminal ‘“‘E’’ and
chassis. Adjust bias to -2 volts. The sweep generator
input to the receiver should be adjusted for 3 volts
peak to peak detector output. Do not exceed this
output level during any of the adjustments.

45 7504 C

IR TEMO

Fig. 8 4th IF Response

3. Feed the output from the sweep generator through
the special termination unit shown in Fig. 3 to point
“D” (pin 1 of 6CB6, 3rd IF). Adjust the generator
until a pattern similar to Fig. 8 is obtained.

4. Set the Marker Generator to 45.75 Mc and alter-
nately adjust the top and bottom cores of the 4th IF
transformer for maximum gain and symmetry with
the 45.75 Mc markers positioned as shown in Fig. 8.
The 39.75 Mc marker can fall within ¥ 0.5 Mc of the
specified frequency. If the correct response curve
cannot be obtained in this step, check the position of
the two cores to see that they are entering their
respective windings from the opposite ends of the
coil form.

5. Connect the sweep generator cable to terminal
“A” (Mixer Grid, see Fig.42). In this step it may
be necessary to temporarily reduce the bias to zero
or even go slightly positive in order to observe the
highly attenuated trap slots. Use maximum vertical
gain on the oscilloscope.

6. Adjust the 47.25 Mc, 39.75 Mc and 41.25 Mc (Top
slug of 1st IF transformer) traps for minimum
marker amplitude, see Fig. 9. It can be seen that
maximum oscilloscope gain has been used and the
response curve has been ‘‘run off”’ the oscilloscope
screen in order to see a ‘‘blow up’’ of the trap slots.

39.75MC 47.25MC

v v

~

4] 75MC

Fig. 9

7. Readjust the bias to -2 volts and set the oscillo-
scope vertical gain to the calibrated position. Adjust
the sweep generator for 3 volts peak to peak output
at the video detector.

8. With the test equipment set up as in Step 7,
alternately adjust the 2nd IF, 3rd IF, 1st IF and the
converter plate coil until an overall response curve
similar to Fig. 10 is obtained. Do not adjust the 4th IF
in this step. It will be found that the 2nd IF affects the
low side (42.75 Mc) and the 3rd IF the high side of the
response curve.

Expanded View Of Traps

Overall IF Response

Fig. 10
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ZENITH Service Data Chassis 15230, 15231, 17Z30 through 17Z234Q, 19232, 22Z30

CENTERING ADJUSTMENT

In the 15Z, 17Z and 19Z series receivers, the
centering assembly is built into the yoke housing. This
assembly is made of two magnetic rings which can be
rotated by means of tabs. Centering is accomplished
by gradually rotating the tabs with respect to each
other, then rotating both tabs simultaneously until
the picture is centered.

WIDTH CONTROL (METAL SLEEVE)— =5

\__Jloo @

TRIMMER

FILAMENT TESTPOINT'N' | L
\ 7

NEUTRALIZING

A > |

— At — | Rty - g

DEFLECTION YOKE — [+~ —2)

FILAMENT TEST POINTS

Test points L, K, and N are provided for ease in
locating open filaments in the series string. Use an
AC voltmeter (from chassis to various test points) or
a neon indicator to determine which group contains
the open filament.

\

MIXER PLATE
AGJUSTMENT GOI L\\

HEATER FROM MAIN
CHASSI!

™ FINE TUNING

HEATER TO UHF CONTINUOUS
TUNER S-22530

I.F. QUTPUT
MIXER TRIMMER

MIXER GRID TEST POINT"A"

BB Wit
TOR N CENT

R F TRIMMER
'VHF ANTENNA TERMINALS
SERIES ADJUSTMENT Lf. TRAP

CHANNEL SELECTOR SHAFT
(SHOWN, IN CHANNEL 6 POSITION)

MIXER CONTROL GRID
(TAPPED DOWN) °B"
(SQ%F% QS:WH 10N ;00?

1€) 1«-USED ONLY ON
524773

CUMODELS) AS AN
| F INPUT CONNECTION FROM
$22530 CONTINUOUS UHF TUNER

FOCUS STRAP TO BE CONNECTED ON PIX TUBE
BASE BETWEEN PINS 6ax02 OR 6amp10

HEIGHT CONTROL
HORIZONTAL HOLD CONTROL——, \
TEST POINT "F " TO BE GROUNDED FOR |.F, ALIGNMENT———~_ \
TEST POINT "C" DETECTOR OUTPUT——————  —_ |
CONTRAST CONTROL —————— — ———____
3RD I.F. TRANSFORMER _____
4TH I.F. TRANSFORMER — —— ="
TEST POINT "H* SOUND LIMITER PLATE
TEST POINT "D" VIDEO OUTPUT
SOUND TAKE OFF COIL ———
BUZZ CONTROL

QUADRATURE COIL

VOLUME CONTROL

i
TEST POINT"G" SOUND DISCRIMINATOR -
OUTPUT

INTERCARRIER COIL ——

TEST POINT °K" FILAMENT i

~

-
%usm ONLY ON
S-24772
WHEN UHF STRIPS ARE INSTALLED
IN "U" MODELS IN UH F.

POSITION ADJUST (F. INPUT
CORE THRU THIS HOLE

i~ Bottom, 47.25 Mc
| L)

——) | /2ND IF. TRANSFORMER * COVER MAY BE REMOVED AS SHOW!
. / M BY ARROW TO INSERT UHF STRIF
| /./ ——

§ — —ﬁ_%::‘\ VERTIGAL LINEARITY
T~ VERTICAL HOLD
~

- ™ BRIGHTNESS GONTROL
4 ‘)%\ “~TEST POINT"E” 1 F BIAS
/ ] BN
3
GENTER TAB ON FINE TUNING
CAM APPROX.AS SHOWN WHEN

MAKING TUNER OSCILLATOR
ADJUSTMENTS

\o‘ -
| & LB+ SWITCH ('U"MODEL ONY)
'y N
E ]] \ \0SC TUNING ADJUSTMENTS
IST |F TRANSFORMER AND
4725MC TRAP{ TOP CORE )

&

EES 3

2
<250 MA. FUSE

PIX CENTERING ADJUSTMENT — Ila' /

HORIZONTAL FREQUENCY ADJUSTMENT-' II'I

AC INTERLOCK

HORIZONTAL 0SC. RINGING COIL

Fig. 20

TEST POINT “L" FILAMENT
{ON FUSIBLE RESISTOR)

Tube and Trimmer Layout 15Z31 Chassis
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ZENITH Layout for Chassis 17Z31, 17232, -Q, 17Z234Q (Continued)

BRIGHTNESS CONTROL

i Lhadil
CONTRAST CONTROL - C

CONTRAST CONTROL BRACKET IN THIS
LOCATION ON 17232 ONLY — ~~__
FOR 17231 CONTRAST CONTROL BRACKET

MOUNTING SEE (17230) TUBE & TRIMMER
LAYOUT 123-1508

DEFLECTION
YOKE \_,

WIDTH CONTROL
(METAL SLEEVE)

VERVICAL HOLD ——

PIX

VIT MIXER TRIMMER——

MIXER PLATE ADJUSTMENT COIL— -
HEATER CONNECTION TO MAIN CHASSIS - .

TO 8+ FROM MAIN CHASSIS - ,5’3\

) NEUTRALIZING TRIMMER

Fi

( MIXER CONTROL GRID ( TAPPED DOWN) TEST PQINT g
{SCOPE QBSERVAIION FOR RF BAND PASSES } AGC.

~
TUNER S-22790
7\———‘7

SHAFT COUPLER ENGAGES
WITH A SIMILAR DEVICE
ON TUNER SHAFT

IN 0" MODELS IN UK.F/
POSITION ADJUST LE INPUT

_CORE THRU THIS HOLE

HEIGHT CONTROL-—

_ FOCUS STRAP TO BE CONNECTED ON
. PICTURE TUBE BASE BETWEEN
~ < _PIN 602 OR 6ax0i0

2ND. I.F. TRANSFORMER - )

Top core, 40,5 Mc
Bottom, 47.25 Mc

TEST POINT °F " TO 3E GROUNDED
FOR |.F. ALIGNMENT \

HORIZ. 0SC.
TR

VERTICAL
LINEARITY

TEST_POINT °C” DETECTOR OUTPUT
3RD |f. TRANSFORMER —_ |
4TH |.F. TRANSFORMER ——_|

TEST POINT *H " SOUND LIMITER PLATE}
SOUND TAKE OFF COIL. ———1--

TEST POINT “D° VIDEO OUTPUT —

BUZZ CONTROL
QUADRATURE COIL

VOLUME CONTROL

—aflm

~

TEST POINT"G" SOUND ]
DISCRIMINATOR OUTPUT

INTERCARRIER COIL— |

PIX CENTERING ——
ADJUSTMENT

I F OUTPUT'———\

/

//
HEATER TO UHF CONTINUOUS -~ p

FINE TUNING

VHE TUNER 5-41002

‘ A5 SHOWN BELOW
NOTE . ‘u® MODELS HAVE S-22790
CONTINUOUS TUNER 8 5-41003 VHF TUNER

TOP VIEW

FINE TUNING
MIXER GRIDTEST POINT A"
GONNE] LEAD TO EXPOSED

(GONNEST I E
END OF RESISTOR IN CENTER
] OF HOLE)

-R.F. TRIMMER
ANTENNA TERMINALS

-E_ SERIES ADJUSTMENT
\F TRAP

USED ONLYON_

\ S-41002

Vb %\ WHEN UHF STRIPS ARE INSTALLED
\

FLAT UP ON -

CHANNEL6

USED ONLY ON
S-41003
(UMODELS) AS AN
| F INPUT CONNECTION FROr
522790 CONTINUOUS UHF TUNER

“1~COVER MaY BE REMOVED
AS SHOWN BY ARROW
TO INSERT UHF STRIP

TEST POINT "E" L.F. BIAS

IST LF TRANSFORMERS
" AND 4725 MC. TRAP
{TOP SLUG)

N CENTER TAB ON FINE

), . TUNING CAM APPROX. AS
_@_ SHOWN WHEN MAKING
x4 TUNER 0SC. ADJUSTMENTS

B+ SWITCH %)

V4 . -0SC.TUNING ADJISTMENT
\\\\‘
| '8+
-HEATER

~ TRAVEL ADJUSTMENT
~".~ SET AT GHANNEL 14

®-

250 Ma. FUSE —_|

Fig. 22

N—AC INTERLOCK
Tube and Trimmer Layout 17Z31, 17Z32,
17232Q & 17Z34Q Chassis

POSITIONING ADJUSTMENT
SET TO CHANNEL 54 WITH

ROCKER ARM
PERPENDICULAR TO SLUG AXIS
UHF CONTINUOUS TUNER

{U" MODELS ONLY)

|
{
|
\\ \
\ ROCKER ARM

— CAPACITY TRIMMERS
SET AT CHANNEL 83

184




ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

VOLUME TV-13,

*2I9Y 9UO 3y} 03 [BOTIUaPT A1edrjoead ST JINOJIO £E7ZLT SISSBYD “SUlIIM pUER }9)D0S S}TWO
pue ‘sadels JgI 11® Ul 9gD9 2d43 ‘aqny aan3old $JIEIZ © S9sn Inq ‘Ie[TUIlS AI8A ST
ST 0€ZL1 SISSBYD "OFEZLI ‘®2ZEZLI ‘BEZLT ‘T1g€ZL1 SIsseyp weadeiq oS.mEmnom HLINHZ

35V WILIND ONNOS -M ond | SISSYMD OWLNOD J10M3Y #960Y S
NV 02492S MM 0380 B0
104LNO 0SUNY IS10 ONNOS - 9 0 A3A 1925 HLIM 0350 2N W

w3 Nid 1w
AININNDIIV 4 | ININNG ONOOHD -3 SHYML
%Y 41 -3

SISSYND 10H4N0) | o
104100 030 -0 4 g
.Ezo.a.uu.su_.u

AvE OB MM 0350 |
S1M0d 1531

A0 D3£I

|
]
!
| e @
I

1Dd

“1300M OEE74) ¥04 U ens @
MM JYINd g CIEL BM3SSY 13005 § N L6928

A 01

KISSYHO 0UINOT L AVA 3N0) ILONTY
1502195 WY £8509-5 WO 13%505 104

AGIZ+

L]
1300M D, NG 04 N3N

vire

S0

: H3dNVa ]
1 YiovNv9 - o= 001
Twow 19vNY9 56

.u SiA ©

bl W
#953

1{OvE24) L3MFY = Sdw &

JTALY
$7300M 0, Hsl
%0t N0 4¥1 StHi'\ 1IN
2N

It
v

vird

(10u10 in
IAMNS WM

A00¥ AOOY
0Jp 00 LELTY
3w e
_= e

AR G AN
ay Axg

all

-
oIN = vl

1034 AW
19¢494

o " no2iso MISOZHON | IS0 TINON o™ 04 1NCY" I¥OH ETL I B
— %0 =
..Iﬁwj eIA q2A YZIA ur ~z%_o_>~= Nd9 21 i :8.. 0ig2L) sz_ T

N0 1Y 3A
8
[}

B YIIA HELTTXT e o |
rl.-w;:s.:_ i J

II\._
= AGTT : LT el i

L3l 1)
w08
[

‘0510 OWNOS
"

L =% 2 ) =5 .

) o U, e..o_ o amog o0r2 ousno)
| 1N
%0t o I9v = E e g BT Pl a3 A PRt 100 ONGS
%001 3 W o o
083,
i L

0u1N0)
INN0A|

MY JNN0S

% 0 ’
<=2 o oM 22 [

o
0 )

'LS
;

or | Ta-oF
o
&
|
1
’

*
2
yoogid v

KNG T3G0M D,

t = nmg.
o 804 N2¥OH8

co| T w0z 569
Lol @ 39V 1 w W Soozaow-ﬁ 2510 GNNOS WINNOS | ‘i

Qv

dMI"INAS vo | el %01 Sov9 9INE9 VBNV 2/1 “
3089 ina | o el 8A LA BN i Im
q&.w 6A pot—s

SEN10 1 0NV INIMNDITY 33¥ 210N

CEEELEGGeGEGSs

[EEL]
Jvagy

[

J9w

A0 W

LELTSRR Y

MOILYAON IS0 T 431300
WILIN 39VLI0A MOIH_ 1104 W3d MHO Mim
-ONLITI MEMR O360SYIN 3 3971704 00Ny ONZ 39

w40 INO 430N J¥¥ NIAM 10N SN Xid
c ! vd A2
rd M2

LA

WOW4 03103mK 18 HAQ SLEPT

S53TH0 L1VA 271 WORNYY ‘I INS 2
0119348 ISINNINLO S5TTHA ALk L1177 ¥D WIS NION v
03143 3N TN L0 :..s WuvICU IR SINITA W ISHIONG

135 46193735 13m0 Gav $900m0
NS89 TYNDIS O MK 30¥W 18
IINVISISIN
04 ANATTA wim

3 Iny

404

AN O—L

GILYION! SN0 i 03UNSYIN

==huneno 4

185



sis

NOILINGONd
NI G3SN SINIOd 1§31 %

ALIMVIANIT TVOILY3A
T0HLNOD LSVHINOD

seyD BZEZ6T B ZEZ61 Inoke]

QI0H TYDILHIAA

J3wwLy, pue agqny,

——AON3NO3YS 3LVIGIWHIIN|
«x++¥x»030IA 3LISOdNOD
-=====1IN2YI19 ANNOS

ssssesees | [NDYID TVLNOZINOH
eoes e e |INJHID TVOILYHIA

TICHLNOD AVI3Q 09V

SS3NLHOIYE
——TOHMLNOD LH9I3H
0T0H TVLNOZIHOH

1N0 ZI¥0H
V9009 AINO 35n-2£261
9009 AINO 35n-22261

IHOA

e B ;
Zofingz dNV
s SN 300
89vNng 8
AINO 380-2€264 wmv_wm ,

*1ndlnd 03Q)A
«d. LNIOd 1531

JA331S VL3N
TOULNOD H1OIM

—MIOTHIINI TV

MoLr J9WWIL ], pue aqny,

OzeZ61 pue ggzZel sISseyD HLINJIZ

zZ
O
[ ]
=
S
[+
O
2
919INS9 .
[
5 —8n%04 19/NSa  ZIHOH QL
Z T0MLINOD 3NOL
b
3 i ‘
~ @ A s
~ e e s S - S0 S LY B0
E j ||||||||||||||||| £ SIS U SR - 5 S S - Lozl dnrs o ———— — .
wn f ._ Q o et
WINALWORS ’ 40" ' %907 JONINS)
i indlno 31 _ ' 3389
9N1S JOL-1100 dYHL ONNOS GILYIDOSSY S A
m DM S21# ¥ SNYEL 31 1S| .\\....\.
m \\ \\\lltt \
3 P 4 » o
> T -1ng annos oA <y omm.wmo H
Bl ons so1 omszss _—SNVHL Y| aNZ enL "oV ; e WAL
dvH1 Xid TINNYHD LNIOVRQ Xd™ B 3 Sov9 * ]
ON1S WOLL0B "IN GZi¥ "SNYHL 41 QM¢E oo @ 6A y,
dV41 QNS TINNYHD INFOVFOY--9 \
1102 4nLvyavno W01 SL5394 - e
~| *indlno oiony . L30 WX ® 41 LSt
¥y ) Lo LNIOd LSI1—L 5 NISSY SNVHL 31 Hiv X1d 3°1 LS| 19899;
= ¥5YiE ) 61A ey
WHa LNIOd 1831 —]
Nu )
331¥14 WIALINN
>z L9, LNI0d 1831
O
=
5 e
Al s WIEHYIN LN @l.l - 2£26) ._/ —
: T — — —1NO 03S0 V3009 < =
< (NOILIINNDD 3409S) IN3WLSNrOY b
| -3+ twiod 15317430 03a1nx T=3N0A NOILDIT430 v [ <
A 3I5N4 VW 052 2\82
— —— =
1 Ov 2
> H3IA0D H
e 0A NO INIW1Snrav >
39¥I NR__9NINILNID 3WNLIIG 2
A0t || KNOZ€Z6I NO S
) d - e O¥NG ————1—a3sn aseng o
-J A8 = =
) 1383 =
o H3ION3E
Nv38

186




ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

VOLUME TV-13,

M 0o%
S0 ueIA TN
¥3dMvQ gy s
19¥XY9
A | TR T—————
L] 1 WwINGT TLORT __
BT - o n WILRS LTI L1040 { -
FEn o LT
el [T R L s B ﬂm
[ F ' 't 1o wvin,
M) = 1 2 wa | P ;
nwon & ' bt [+
> a2 | 1 :
== 100 ~ | B
" CE Yau ! ot
90 1 _ﬂuﬁ_ L T
Sy 20w 1 i A
0 h 0 -
..?::-'u_ o awmoon] O e i g L
Q J WS 3 ' 120 104IN0) | 410 gunos
An AN wpr ¥22 (- ! IN0A - )y
[ (= AAA ! %0 HILINS 1
&3 =" | o r ! wewwe) i N
. . -1 19 006! nn 08y o 1 “ Y NNOs
103U AN - . it { | W
19¢41 N 100 ‘Ti¥oH : W _H_ TE¥T i HU '
q o g g ” oy
9A n ¥9009 9810 "ZINOH 280 “ZINOH b S 11T Y i [emamT B Goyng ALY | T
u 26 XTI | g
GIA woi LLOLNSY 271 ”o NS9 2/1 o2u < N29 1N29 W 8iA ' Ivan A
100 SALOINS S 21 19/NS89 2/} €A YEIA ™ VS0 5 w0 Weiw0) TIoRTN WS |
we WA YA ! WS (M) VYRS !
e N R
1410 0100V - £ AOSYt ASY+ i
R LR "
NV VInRN Ganos 9
104100 030 4 XX siom
¥0193430 030 -3 - [ . _— o] rowyed o
s 41 04t -0 L2 Joning A oo 82 Juor 3o
el sy omoi| wor | Um0z L o1 9 1
ows i oNz 3 - 4 Je (4] .:%u' o ) ong 9D 4 - Sy o3 omss
SAniod 1501 "0 S rlw— w W n—“- . 4% 11 T@
| s ﬁ 01 Yy 10
i oeir 15 nom 1NORY 33y
2 N3
11 [
[T
100 awos
s L Wu1n0) 3o @
$In) _ i R LT T “
*01 NN
1430 H s v (A ) 1169
o i = 250 210w
2% 01 . oo 150 I N e oL
{53 %o i
o ", L Afer .0» o
T P LA LY
L wote = T inoawnss S o asigawncs P e
T wl 14 o[ 9NES "
R A y A
wu | oz
A VWA
AOeZ+
+ =
noSy w s:!.Mr —
$158! o
N w1803 -y w4 N0 ]
] SR w0k ~ — ) %0
£ inrh 00] 0%
[N - 12) [1) a0} o M
w T wo a2 u L]
SiM04 4531 ONT JNINNDITY DivDON S¥311dY 3:-;@ o . e
Tiwiod TnInwNY 1. Rimow 53
NOLIYION TSI8R0Y) JAVIION Su3iINOHINILON WO SHOWNE " &
¥31IM IDPII0M UDiM 110K W14 AKO WM ¥OZ WO D1 iniS - \ g | ™
-0812313 wim GTUNSTIN 38 01 J9V1I0A JOONY ONZ FON) AVN J00MIY) 5 ]
WO INO VIOND ey MIND LGN $10WYLSISTH 03 + a + F
60 ) ” L]
AOKS G3173HH03540 ST0D WAIE WEOMS SimImTensyia TINeiSisIn ! IACE | -
63000348 a1 ™ it
N0 SSIW siva A womNn Nozidwe swousis e \ A p———— L o 3
ORNTT6S IMUTHIO SETTNN LOTT DWNTI0L 2 ¥3SNMWI NV T8 L
OR0I%es JUAUINIO S52TNN SOVHYIONIM W SI0TVA BISHIONOI TI¥ Awor 500 ge
031113345 ISUMETNI0 STIINN 2 P ]
03 135 W0I2312S TIUNYHD ONT SIOWINAD 40 IWIELN IWMNOM Xid [ dNV-0301A 2
AWYSTed THES OB HiiM XOVR I8 0L SiRIAINASTIR JViI0A 1T A =
FIVISISIN I0GN) MNOTIN 1 DIATH WIL I PdAd2
104 38 AANIVA wile OlvAsvim 36 O 04 30 1y (27 %It
Wi0 S5 1WWR 3G IY 5150 VY
H10d 01 $155THD WOWS QINNSTAR SIW1I0M TV 6iA

$2i0n

‘[ouueyd 03
[3uueyd woJy SuryojIMs UayM DuLS [EJUOZLIOY JO JNO
I2A13D3X 3Y) , MOJY),, O} aiqissodwy A[remaya st )1
azaym uopysod e 0} (SISSEYD ZLT UI [1T) 6T [0NU0d
pIoy TejUOZII0Y Yy Bupnas Aq pajsnfpe sT 9dV Ayl

SISSVHO
ZTT % Z6l ‘Z/L INIWLISNIAV D4V

2eZ61 sisseyp wesderq OTyewayds HIINAZ

187




VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION
ZENITH Layout Chassis 22Z30 and 22Z230Q (Continued)

FRINGE LOCK \ /BUZZ CONTROL

e & -~ @D | PHONO INPUT
" gl O
__—————A.C.INTERLOCK
K FOCUS
BEAM BENDER

PICTURE GENTERING ADJUSTMENT FRINGE LOCK
/ ;A - TEST POINT'F" VIDEO OUTPUT

300 MA. FUSE — |
AC.INTERLOCK / //— ---————— SPEAKER CONNECTIONS
\1 ’/’ e \

12
T,

BUZZ CONTROL
Loy (B
, — PHONO INPUT

WIDTH CONTROL
-+ SOUND TAKE OFF COIL

DEFLECTION YOKE

ADJUSTMENT | _—— TEST POINT “E” VIDEO DETECTOR %
{SCOPE CONNECTION)
| INTERCARRIER COIL
TEST POINT"G" LIMITER PLATE %
CORRECTOR MAGNET - /
[~ QUADRATURE COIL
|___—— TEST POINT "H" AUDIO OUTPUT %
/ | TEST POINT 4" BiAS %
T4-4TH |.F TRANSFORMER
ADJACENT CHANNEL SND. TRAP
ASSEMBLY B XTAL DETECTOR : 47.25 MC. BOTTOM SLUG
3RD |.F TRANSFORMER - - ! ADJACENT CHANNEL PIX TRAP
| 39.75 MC. TOP SLUG
2ND LF TRANSFORMER ————— . i
. < b
'
IST. LE TRANSFORMER BOTTOM SLUG & T I.LE OUTPUT
41.25MC. ASSOCIATED SOUND TRAP COIL-TOP SLUG i FROM TUNER
1
L ; } % vest rowis usen
N PRODUCTION

v S

-3

TV AND PHONO SWITCH

::flz(:zomAL HOLD ———————— = _ ooy £ TONE CONTROL

HT CONTROL

BRIGHTNESS CONTROL CONTRAST CONTROL

AGC DELAY CONTROL VERTICAL LINEARITY
VERTICAL HOLD

Fig. 25 Tube and Trimmer Layout 22230 & 22Z30Q Chassis

188




*239 ‘Ajtxeaur| :SMO[0] St paadoad ‘sanddo sy JI “uoljisod jo o Juaq
x00d ‘Butuoys£ay ‘Burrsaxeq ‘Buruorysnourd asned A[TejuUspIooe SsaTun jusurjsnipe-a1 axmbal jou pmoys pue
Lew syoudewn J0393.1100 3y} JO JusunISn{pe-sty ALON (*oWT} & JB 3PIS U0 MITA 0} [0JJU0D SuLIaULD £I010%] 8y} Je optw Usaq Sty juswsn{py “way) jioddns

a3 Yimm aangord sy} IJIYS 03 AIBSSI0aU 3q Aew T 9SED YoIyM swae aiqrxary ayy Sutpueq £q umop pue dn 10 Jno

*9Z]S [BWLIOU O) PaI0}sal aq pmoys STY) UI pue SapIS 9y} [Te 99S 0} AQUatoTIMms a2ZIs aamgotd PUE Ul paAOW 3 UeD pue s}axdorlq 3ufjunow (109 uoly

aanjotd ayy “yuawsnfpe 1333V ‘9pIS ATL 3yl YN a1y 2onpal .o a1qissod aq Jou KBuI )| SISAT3DL SWOS -2a[Jep 2y} UC pajunow aJe spudew sy ‘agny aanjoid

19TTeaed ST apls 3Ja] oY) pue Woyoq 3y} Yum [arered uf) °oIqIsiA ode 8anjoid 8y JO SOPIS pue SISUIOD INOJ ay) Jo 99o®] 9y} SS0Ide sauy] deams pasnaoj A1dreys

s1 193sed oy} Jo doj ay) pue sajdue ydrx swodaq ay) a1ayM jurod e 03 21n3dtd 3Y3 JO 9ZIS 3Y) 9oNpal ‘y81eJd)S UTE}QO O} Pasn aJe spoudew JOJVIII00 OM],
SI9UI0D Y} [Hun Sw.re Joudvl 203091100 SY) pUsH g ‘STOJIU0D IZIS [LJUOZIIOY PUE [EDIII9A Yl YIIM I

S31¥3S ZTT %® 261
INIWLSNrav LINOVW 301034400

weaderq oSljewayodg

SISSNN YONINOY 10N
SO0 S ™ (1200 § M1 0N

i )
| J—— i
O ®»0£Z2Z pue 0gZzZ Sisseyd HILINAZ ! wrﬁ iy “
4 _ |
; |
— L) i
9 e S B e " . 1
W j -+ 1L $ 500 S+ ntows, i ey aqmr e é;
[ | “
& |
G e g . ] — F e 9
a|  ofims F ) caopntran o || g
-4 suoo [E B Lls i + - 3 oz _ ] Y@
Ol i e - Ly 3 T W = 4 ' | gpee
» :
AL e - 5 “ 5| 1R o
> Ln ..zﬁau..., Sl m Foroin i P | 10 o
. 1
> -t < ] | 1
03] = ‘ A Jlemd & | ! | g am
Fone| | AN OO
= 100 ‘214N 22 HISIQZMOH | 73S0 08.1N03 = %1 1A - “ |
Xm0 . ol b S s
) ¥99029 ks 19LNS9 2/1 | L “ZIHOM Y 4 a9vng-voeng gopng-vaeng 9 | pow
) i €13INSe U1 o] 138 2 posan” 12A 024 T i '
U ! T ] S50 &) -
[ nd dvaan Leonnimm viis ;o éx
un
) I 4
— 1
Bl e o 9
L s | 3
< 5 .
-4 2 1R &4
o} W e =
] s W Wil aNnos L
& T nvs
A . ; N R
] Y i = w Jy@
3
3 fog ool
S 950 Luaa amwus| | i el B r@
A by % el BT
80 Theow
B Q9
ADG2 Y UL
e
#TR 91
sssans
FAEY = WL -
A, 10

naovs
awel g

VOLUME TV-13,

189




VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

ANTENNA

|
|
i
|
|
L_

RF PLATE

ce 9
120== L2
MM ¢

V2A
172 6CG8
MIXER

1F. SIGNAL INPUT FOR

i
10-45
MM

OSCHLLATOR
———

ZENITH
(Continued)

6.8K
10% 4

1000
MMF]
=GMVI

ICIO
30 MMF
F1
= =29y
(B) FOR 0BSERVATION OF
R F BAND PASSES

NOTES

ALI. CAPACITORS ARE IN MICRO-MICROFARADS
1/2 WATT, * 20% UNLESS

ALL RESISTORS ARE
OTHERWISE SPECIFIED

F 7. DENOTES FEED THRU CONOENSER

GMY DENOTES GUARANTEED MINIMUM VALLE.
ALL RESISTORS ARE 172W. CARBON RESISTORS t 20%
UNLESS OTRERWISE SPECIFIED

PLI

} LOCATED ON TUNER AND |

| MTG BRACKET ASSENBLY !

(_{USED OK SOME MODELS) |
WHEN USED ON" 7" MODELS
OMIT R2 AND CHANGE PILOT
LIGHT FAOM 100-166 T0
100-198

¢

1.F QUTPUT

v2
6C68
05C MIXER

63 val

VOLTAGES MEASURED WITH & VTV M AND A KOK
OHM, 1/2” WATT (SOLATION RESISTOR (LEAD ON
MEASURING END OF RESISTOR MUST BE SHORT
114 OR LESS) !

- GMY DENOTES GUARANTEED MINIMUM VALUE

Fig. 40

VOLTAGES MEASURED WiTH NO SIGNAL CHANNEL #4

12 Position Target Tuner Used in 17Z31, 17Z32 & 17Z33 Chassis

1 F FILTER BOX

- 25 70 - 7V DEPENDING ON
GHANNEL NO FINE TUNER,AND BULL'S EYE SETTING

VOLTAGES NEASURED WITH VT V.M 4ND
APPROXIMATE 10K 1. 1/2 W, ISOLATION

————
\ —-emEae -
\

- ISR YENETEY,

7z

AT

1 4
| rasgeEy

! | GONVERTER
1 &g RO

T0 | F CHASSIS

RESISTANCE ACROSS
COILLIZ 75

1
Rz i
69 B HEATER [
= AN I
10%

B+ HEATER

AsC

BOOMMF
FIGNY

L—-TEST POINT- FOR OBSERVATION
OF RF BAND PASSES

|
e 7EST PONT-1F iNPUT

Schematic Diagram Bulls-Eye Tuner Used in 19Z32 & 22730 Chassis
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

INDEX

Admiral Corp.

4R2 19
P14D11 12
P14D12 12
P14D13 12
'P14D14 12

PA14D11 12
PA14D12 12
PA14D13 12
PA14D14 12

16AB1 14
16AD1 14
16AE1 14
16AF1, 10
16AH1 12
1681 14
16D1 14
16E1 14
16F1 10
16H1 12
17AB1 19
17401 5
17AT1'L 23
17AG1 5
17B1 19
17¢1 5
17F1 23
1761 5
P17D21 10
P17D22 10
P17D23 10
»17D24 10

PA17D21 10
PA17D22 10
PA17D23 10
PA17D24 10

T18A11 23
T18A12 23
T18A13 23

TA18A11 23
TA18A12 23
TA18A13 23

C21E11 14
C21E12 14
C21E13 14
C21E14 14
CelEe2 14

Admiral, Cont.

C2lE23 14
C21E24 14
C21E25 14
C21F42 5
CR1F43 5

CA21E11l 14
CA21E12 14
CA21E13 14
CA21E14 14
CA21E22 14
CA21E23 14
CA21E24 14
CA21E25 14
CA21F42 5
CA21F43 5
CH21F52 19
CH21F 53 19
CH21F 54 19
CHA21F52 19
CHA2IFS53 19
CHA21F54 19
L21E22 14
L21E23 14
LA21E22 14
LAZIE23 14
LH21F32 19
LH21F33 19
LH21F34 19
THA2IF32 19
LHA2IF33 19
LHA21F34 19

T21E11 14
T21E12 14
T21E13 14
T21E21 14
T21E22 14
T21E23 14
T21F32 5
T21F33 5

TA21E11l 14
TAZ21E12 14
TA21E1lS 14
TA21E2]1 14
TA21E22 14
TA21E23 14

TA21132 5

Under each manufacturer's name, at left there are
listed that make chassis and models in numerical

order.

The corresponding page number atright of

each listing refers to the first page of the section
dealing with such material.

Admiral, Cont.
TA21F 33 5

Crosley_Corp.

DC-10B 31
DC-10M 31
AC-11B 27
AC=-11M 27
AH-11B 27
AT-11B 27
AT-11M 27
DC-11B 31
DC-11N 31
RBRC-12BZ 21
BC-12H 31

BC-12MZ 31
BT-12BZ 31

BT=-12M 31
BT-12K2 31
DC-12M 31
DT-12B 31
DT-12M 31
BC-13B 31
BC-13M 31
BT-13B 31
BT~13M 31
DC-13M 31
DT-13B 31
DT~13M 31
BC-14M 31
DC-14M 31
BC-15M 31
DC-15M 31
nC-16B 31
DC-17B 31
DC-18N 31
DC-19N 31
488 27
489 31
490 31
4¢3 31
494 31
Dulont Labs,

RA =380 39
RA=-381 39

Emerson Radlo

1212 61
1213 61
1214 43
1215 43
1216 43
1217 43
1218 43
1219 43
1224 43
1225 43
1226 43
1227 43
1228 61
1229 61
1232 47
1233 47
1238 61
1239 61
1244 61
1245 61
1246 61
1247 61
1254 51
1255 51
1258 51
1259 51
1264 51
1265 51
1268 51
1269 51
1272 61
1273 61
1274 61
1275 61
1280, 1281 66
20348 57
20388 57
20408 57
20423 57
2056 57
2057 57
2058 57
2059 57
2060 57
2061 57
2062 57

(Index continued on page 192)

Emerson,Cont,

2063 57
2064 51
2065 51

120322V 43
1203237 43
120320V 43
120330T 43
120331H 47
120332R 47
120341H 51
120342R 51
1203438 57
120344G 57
120345E 57
120345V 57
120346V 57
120347H 51
120348R 51
120351E 61
120352G¢ 61
120353E 65
120354G 65
120358H 51
120359R 51
120360E 66
120361G 66

General Elect.
M3 Line 67
Q2 Tine 75

T Line 79
L2 Line 85
9TQ01 79
97002 79

14P1209 75
14P1210 75
14P1211 75
14P1212 75
17P1329 67
17P1350 67
17P1331 67
2101540 85
21C1541 85
2101542 85
21C1550 85
21C1551 85
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VOLUME TV-13, ADDITIONAL 1957 TELEVISION SERVICING INFORMATION

Hoffman
MARK 5
419, -0
420, U
B3081
M3081
P3081
W3081
M3181
SP3181
B3191

93
93
93
93
93
93
93
93
93
93

Hotpoint Co.

MM Line
T Line
958101
95102
173301
173302

Motorola
17T27CH
17728-1,+
Y17T27CH
Y17T28=-1+
A21C5B,M
A21F6EW
A21K54B,M
A21K56B,M
A21K57B,M
A21K57MCH
A21K58B,M
A21K59M, +
A21K60B,HM
A21K61+
A21K62M
AZ21K63CcwW
A21K67
A21T33+
A21T35B,M
A21T36B,M
YA21CSB
YA21CS5M
YA 21F 60
YA21K54+
YAR1KS56+
YA21K57+
YA21K58+
YA21KS9+
YAZ21K60+
YA21K61+
YA21K6E2M
YA21K63CW
YA21T33+

97
79
79
79
97
97

1058
105
105
105
115
115
115
115
115
115
115
115
115
115
115
115
115

115 |

115
115
115
115
115
115
115
115
115
115
115
115
115
115

115

Motorola,Cont.

YA21T35+ 115
YA21T36+ 115
A24K14B,M 115
A24K15M 115
A24T6B,M 115
YA24K14+ 115
YA24K15+ 115
YA24T6B,M 115
TS-422 105
TS-422Y 105
TS-539,~Y 115
TTS-539 115
VDPS-539 115
WIsS-539 115
Muntz TV

724 Types 135
727 Types 135
Olympic Radio
DA 139
DAU 139
DB 139
DBU 139
DF 139
DFU 139
1CA70/U 139
1CB71/U 139
1CcB72/U 139
1CB77/U 139
1KAB80/U 139
1KB87/U 139
1XB88/U 139
1TA60/U 139
1TB61/U 139
4CF75/U 139
4CF76/U 139
4KF84/U 139

Philco Corp.

TH20 143
7H20U 143
7TH22 143
RCA Victor,

1757090,U 149
1787092,U 149
1787093 ,U 149
1757099,U 149
5377 149
5378 149

Sylvania Elec.
1-525-1,-2 157

1-525=2 157
14P101 157
14P201 157

INDE X Continued

Westinghouse
H14T170 161
q14T171,A 161
H14T172,A 161
H14T198 161
H14T199 161
H14TU170 161
H14TU171 161
H14TU172 161

H14TU198 161
H14TU199 161
H17T175,E 161
H17T176,E 161
H17T177,E 161
H17T237C 161
H17T238¢C 161
H17T239C 161
H17TU175 161
H17TU176 161
H17TU1l77 161
H17TU2374 161
H17TU238A 161
H17TU239A 161
H21K111A 167
H21K11l2A 167
H21K112B 167
H21K113A 167
H21K113B 167
H21K114B 167
H21K11l5 167
H21K1le 167

H21Ki85+ 167
H21K186+ 167
H21K187A 167

H21K1878B 167
H21K187L 167
H21K188 167
H21K189 167
H21K194 167
H21K194C 167
H21K194L 167
H21K194N 167
H21KR113A 167
H21KR113F 167
H21KR114A 167
HZ21KR114F 167
H21KR118A 167
H21KR116A 167
H21KR188+ 167
H21KR189+ 167
H21KR190+ 167
HZ21KR191+ 167
H21KRU190 167
H21KRU191 167
H21KU11lA 167
H21KU112A 167
H21KU112B 167

Westinghouse+
H21KU113A 167
H21KU113B 167
H21KU114A 167
H21KU114B 167
H21KU11l5 167
H21KU115A 167
H21KUlle 167
H21KU1l1l6A 167
H21KU185 167
H21KU188A 167
H21KU185B 167
H21KU186+ 167
H21KU187 167
H21KU187A 167
H21KU187B 167
H21KUl94 167
H21KU194A 167
H21KU194B 167
H21KUR188 187
H21KUR188+16%7
H21KUR189+167
HZ21KUR190+167
H21KUR191+167

H21T101B 167
H21T107A 167
H21T107B 167
H21T108A 167
H21T108B 167
H21T180+ 167
H21T181A
H21T185
H21TR181+
H21TR182+
H21TR183+
H21TR184+
H21TR188
H21TR188+
H21TR189C
H21TRU181A
through
H21TRU189A
all on
H21TU101A
H21TU107A
H21TU107B
H21TU108A
H21TU108B
H21TU180
H21TU180A 167
H21TU180B 167
H21TUR181+167
H21TUR182+167
H21TUR183+167
H21TUR1.84+167
H21TUR188A 167
H21TURLB9A 167
H24K126B 167

167
167
167
167
167
187
167
167

167
167
167
167
167
167
167

167 .

Westinghouse+
H24K126E 167
H24K127B 167
H24K128B 167
H24KR126A 167
H24KR126F 167
H24KR127F 167
H24KU126RBR 167
H24KU1273 167
H24KU128B 167
V=-2311 161
V-2321 161
. V=-2346 167
V=-2347 167
V-2356 167
V=2357 167
V-2370 161
V=2380 161
Zenith Radio
15230 179
15231 179
16225,=-U 175
17230 179
17231 179
17232 179
17233 179
17234Q 179
19232 179
22230 179
21 510L 175
Z1511B 175
21512J 175
Z1812RZ 179
21817+ 179
71819J2 179
Z22221RZ 179
72223+ 179
Z2229RZ 179
22230+ 179
22243+ 179
22244+ 179
722249+ 179
Z2251+ 179
22257+ 179
72282+ 179
22359+ 179
Z22360RZ 179
22675+ 179
23000+ 179
73001 + 179
23004+ 179
23008+ 179
23010+ 179
723012+ 179
23014+ 179
24000+ 179
24006+ 179
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Another

Supreme Publications

Service Manual

Supreme Publications are Available at All Leading Parts Jobbers




