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RADIO DIAGRAM MANUALS
[ New 1956 VOLUME 16

Price $2.50

Repair quickly all new 1954 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 1956 sets. In-
cludes material on portables, clock
radios, record changers, FM, and
auto sets. A worthy companion to
fourteen previous volumes used by
over 143,000 shrewd radio service-
men. Large size: 8% x 11 inches.
Manual style binding.

Postpaid, only $2§9

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, parts 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.

[] 1955 ] 1954 [] 1953 0 1952 O 195
Volume 15 Volume 14 Volume 13 Volume 12 Volume 11
$2.00 $2.50 $2.50 $2.50 $2.50
[ 1950 ] 1949 [ 1948 0 1947 ] 1946
Volume 10 Volume 9 Volume 8 Volume 7 Volume 6
$2.50 $2.50 $2.00 $2.00 $2.00
0O 1942 0 94 ] 1940 [ 1939 ] 1926-1938

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-
rents, chmmeter testing, wattage rating. series and parallel
connections, capacity, inductance, mixed circuits, vacuum
tubes, curves, the decibel, etc., and has numerous

-} examples. Only 25¢

PRACTICAL
RADIO MATHEMATICS
e ouama aaid e

[[] 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Cash in by improving and modernizing all out of date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.......... $]

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

[] RADIO SERVICING COURSE

Here is your practical radio course of 22 easy-to-follow
lessons. Review fundamentals, learn new servicing tricks.
Just like a $200.00 correspondence course. Everything in
radio servicing. 'With self-testing questions.
New edition. Priceonly .................. $25._°

SUPREME TELEVISION MANUALS
D 1956 TV Manual, TV-11

1956
television factory data will give
you everything you need to repair
and adjust all present-day TV sets.

This new giant volume of
Most - Often - Newdod

|

1956 |
J The television series manuals are
o | amazing bargains and defy compe-
Television [ tition. The 1956 volume contains
Sorvicing Information I circuit explanations, 192 pages of
| alignment facts, test patterns, re-
a ’ sponse curves, waveforms, voltage
P-4 | charts, hints, and dozens of mam-

s ™

moth double-page work-bench di-
agrams. Large size 8% x11 inches.
Sturdy covers. Book binding opens
Gl flat. Amazing value. $3

s Price postpaid, only. ...
EARLIER TV MANUALS FOR 1955 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 that 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 UMF Converters manual at only
$1.50 has everything you need on UHF. Radie manuals described at left.

[ 1955 TV [J 1955 TV ] 1954 TV
Additional, TV-10 Early, Vol. TV.9 Volume TV-8
$3.00 $3.00 $3.00
0 1953 TV [ 1952 v g 195 1v 0 1950 1v
Volume TV-7 Volume TV-6 Volume TV § Volume TV-4
$3.00 $3.00 $3.00 $3.00
O 1949 TV [ 1948 TV [J 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, alignment
hints, antenna problems, trouble-shooting, test equipment, picture

analysis. Special, 0nly e 53

[] Practical Radio & Electronics Course

Here is your complete home study course of 53 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, $ 95
instructor’s notes, test questions. New edition. Only.......... 3_

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

[] Simplified Radio Servicing by slmphf;dﬁ
Radio
Servicing

COMPARISON Method

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
chmmeter. Many simple, point-to-point, cross-reference,
circuit suggestions locate the faults instantly. Plan copyrighted. Covers
every radio 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 5c resistor. Developed 0
by M. N. Beitman. New edition. Priceonly................ $] §_
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Admiral

Chassis 14YP3B, 14YP3BK, 14YP3C, 14YP3D, 14UY3B, 14UY3C, 14UY3D

Chassis Used in Models Pages
14YP3B T1010 6-7, 12
14YP3BK | Ti1011AL, T1012AL, T1013AL 6-7, 12
14YP3C T140, T141, T142, T143, T144AL, T145AL 6-17
14YP3D T171, T172AL, T173AL 8-9
14UY3B TS1010, TS1011AL, TS1012AL 10-11
14UY3C TS140, TS141, TS142, TS143, TS144AL, TS145AL 10-11
14UY3D TS171, TS172AL, TS173AL 10-11, (8)

The chassis li§ted above are personal portable television receivers. These chassis
are very similar in construction and circuitry. The main differences are described in
the paragraphs below.

The 14YP3B and 14YP3BK chassis are 14-tube VHF -only receivers using a 10-inch
rectangular picture tube and a 21 MC. IF amplifier. The 14YP3B and 14YP3BK chassis
are identical with the exception of the VHF tuner. The 14YP3B chassis uses a turret
type tuner, part No. 94E119-1. This tuner is shown with complete schematic on page
6. The 14YP3BK chassis uses a switch type tuner, part No. 94E128-1. Some align-
ment hints and B+ distribution explanation for these chassis are given on page 12.

The 14YP3C chassis is also a 14-tube VHF -only receiver using a 14-inch rectan-
gular picture tube. This chassis is identical to the 14YP3B chassis with the exception
of the picture tube mounting, the picture tube, and VHF tuner. VHF tuner 94E119-2
is used and has a longer shaft. The circuit on page 6 will apply.

The 14YP3D chassis is a 14-tube VHF -only receiver having a 17-inch rectangular
picture tube. This receiver is similar to the 14YP3B chassis with the exception of
differences in the vertical output circuit, horizontal sweep circuit, and high voltage
rectifier circuit. The circuit for this chassis is on page 8.

The 14UY3B chassis is a 15-tube VHF -UHF receiver having a 10-inch rectangular
picture tube. These receivers use a 41 MC. IF system and have a combination VHF
and UHF tuner assembly containing a switch type VHF tuner, part No. 94C118-1, and
a continuous tuning UHF tuner, part No. 94D112-1. This circuit is on page 10.

The 14UY3C chassis is identical to 14UY3B, except that the tuner uses a longer
shaft. The same material on pages 10 and 11 will apply.

The 14UY3D chassis is a 15-tube VHF -UHF type receiver having a 17-inch rectan-
gular picture tube. This receiver is similar to the 14UY3B chassis with the exception
of differences in the vertical output circuit, horizontal sweep circuit, and high voltage
rectifier circuit. These circuits, being different from 14UY3B, are like the corres-
ponding sections of the circuit of 14YP3D chassis. In servicing these sets, use the
material on pages 10 and 11, and also refer to page 8 for the circuit differences.

5
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 14YP3B, 14YP3BK, 14YP3C, Service Information

— PICTURE CENTERING TABS
| Move tabs tlaser tagather or ler-
| ther spart to center picture.

EFLECTION YOKE

YOKE RETAINING SPRING
RUBBER WEDGE

To correct picture tilt, press
ends of yoke retaining spring
together while rotating yoke
until ptcture is straight.
Rubber wedge must be tight
aganst yoke.

CHANNEL ADJUSTMENT

Channel adjustment of each station

should be checked upon installation

and at every service call. With proper
adjustment, best picture is obtained at

HEIGHT —

\,
4.} BRIGHTNESS

85 verticar neamITY

( To correct proper picture hesght
| o vortkal hnesnty, siternetely

sdst HEKGHT and YERT LiN

approximately center rotation of Fine
Tuning control.

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

Before proceeding with adjustment.
see illustration for location of channel
slugs, then adjust as follows:

7 woms .
I HORZONTALIAONU ST MEN o, a. Turn the set on and allow 15 minutes

¥ Retate sheti to the left or nght
until pictwre remeins w horizonval
sync when switching chonnals.

“iON TRAP

VERY CAREFUALY odpust for max
imem boghiness end best focs
# maximum brghiness 1 found
in two pestiens on neck wse
pusition desest to tubs base

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

Rear View of Chossis Showing Adjustment Lo¢ations.

VOLTAGES AND WAVEFORMS

® Isolation transformer used. Line
Voltage: 117 volts AC.

® Set Channel Selector on an unused
channel. Contrast control fully clock-
wise: all other controls counterclock-
wise. Do not disturb Horizontal Lock
adjustment.

® Antenna disconnected and terminals ST
shorted together.

its range by rotating it approxi-
mately halfway between its stops.

Replacement of picture tube and VHF d. Remove Channel Selector and Fine
tuner tubes require chassis removal.
The tube shields of some tubes are
captivated (telescopic) type. To remove e. Using a 13" blade non-metallic tool
tubes, press upper section of tube shield
toward tube base.

TUBE LOCATIONS

Tuning knobs and thé gold escutch-
eon under the knobs.

(Part No. 98A 30-19). carefully ad-
just the channel slug for best pic-
ture. (Notz that sound is not loudest
at this point.) Repeat procedure for
remaining stations. adjusting them in
order of their channel number (from

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

® Voltages marked (*) will vary
widely with control settings.

® Waveforms taken with transmitted

signal input to television chassis.

'.m‘m, i lowest channel to highest channel).
= -0 omicy CHANNEL SLUC ACCESSIBLE [o] o

THROUGH EITHER OF THREE ©
HOLES, WHEN TWO SLUGS o
ARE VISIBLE ADJUST REAR

sLue } [

® For waveform measurement, all con-
trols set for normal picture.

REPLACING TUBES

The tubes of this receiver (with the

exception of picture tube and tubes in
the VHF tuner) are accessible for re-
placement by removing the cabinet
back. The tubes on the main (rear)
printed circuit board can more con-
veniently be removed after removing
the mounting screws from the printed
circuit board and tilting it back.

non-metallic rod.

IMPORTANT CAUTION: Limited
space is available when adjusting pic-
ture centering tabs and ion trap. Picture
centering tabs may be adjusted using a

REAR SLUG )
=0)

PRINTED BOARD
(AT REAR)

View of VHF Tuner. Knobs and Escutcheon removed.

REMOVING CABINET BACK & FRONT

The cabinet back and front are
removable. Remove mounting screws:
then pull away from set. In sets with
carrying handle, mounting screws must
be removed from handle.

To remove chassis from cabinet shell.
remove back, front and screws at bot-
tom. Remove chassis through front.

PRINTED BOARD (AT FRONT)

00

RN

o

SERVICE HINTS

PICTURE TURNS NEGATIVE OR HAS SILVERY
APPEARANCE AT HIGH CONTRAST LEVELS

If the picture has a tendency to turn negative or has
a silvery appearance at high contrast levels, trouble
may be due to any of the following.

a. Receiver is operated in a very strong signal area
with the '""Local-Distant' switch set in the Distant
position. Check picture with "Local-Distant"
switch set in the Local position,

b. Defective video amplifier tube V303 (6BA8A).
Tube may be gassy, thus causing it to draw neg-

ative (reverse) grid current. This effect may be
apparent after the receiver is operated a short
period of time at high contrast level. After re-
placing tube, check resistors mentioned 1n the
paragraph below.

c. Video amplifier grid resistor R313 (1.3 megohms,
1/2 watt) and plate resistor R318 (6,800 ohms, 2
watts) may have changed value. Check resistors,
replace if incorrect value.

d. Picture tube may be at fault due to low emission
or gassy condition., IMPORTANT: Before de-
ciding that the picture tube is at fault, be sure to
make all checks given in the paragraphs above.
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ADMIRAL Chassis 14YP3D Schematic and Service Information

INSTALLATION ADJUSTMENTS
To insure best performance, it is important to make all checks and adjustments
shown in the figures below. Note: Removal of cabinet back is required only for
adjustment of ion trap, picture tilt and centering.

IMPORTANT CAUTION: Limited
space is available when adjusting pic-
ture centering tabs and ion trap. Picture
centering tabs may be adjusted using a
non-metallic rod.

CHANNEL ADJUSTMENT

Channel adjustment of each station
should be checked upon installation
and at every service call. This adjust-
ment should be made only by a quali-
fied television technician in channel
number order starting with lowest
channel using a non-metallic tool with
a %" blade. Instructions for making
channel adjustment are available from
Admiral distributors.

—

O

R
%9

002000
o]

VHF 0SC. ADJ. ACCESSIBLE

THROUGH EITHER OF THREE
HOLES, IF TWO SLUGS ARE @@ o
VISIBLE ADJUST REAR SLUG. °©

REPLACING TUBES

The tubes of this receiver are acces-
sible for replacement by removing the
cabinet back. The tubes on the main
(rear) printed circuit board can more
conveniently be removed after remov-
ing the mounting screws from the
printed circuit board and tilting it back.

TUBE LOCATIONS

TR
v
=+ OFF- 00 SmIcH

v

s PRTED BOARD
STIF (AT REAR)

i
Ik

SCHEMATIC NOTES

Numbers and letters inside hexagons
indicate alignment points.

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

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

FUSIBLE RESISTOR

A pig-tail type fusible resistor (Part
No. 61A22) is used as a B+ and initial
surge fuse. It is located below the tuner.

HIGH VOLTAGE WARNING

High voltage is present at some
points in this receiver. Operation of
the set without the cabinet or with
cabinet back removed involves shock
hazard. Exercise necessary high volt-
age precautions.

The chassis of this receiver is connected
directly to one side of the 117 volt, 60
eyele power line. Depending 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 chassi 1 deq
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 equip-
ment directly. to it unless an isolation trans-
former is used. If an isolation transformer is
not available, a neon lamp can be used to
determine if the chassis is “hot”.

MISCELLANEOUS CHASSIS PARTS

CR301 Video D , IN295
CR401 Diode, Dual Selenium........ ..93A 5-2
CR301  Rectifier, Selenium....
CR502 Rectifier, Selenium....
M401  Couplate, Vertical Blanking
(includes R416, R417, C410
and C411)
M501  Interleck Plug 88A 36
S| Switch, Local-Distant.
5501 Switch, On-Off.
Centering Device.
lon Trap........... cooeecuenene.
Jumper Strip (for picture tube socket).... ... 18A 134

HOR{ZONTAL DRIVE

Turn screw in until just snug. ff drive
ling shows in puctwre, turn screw
st unid line JUST disoppears

DEFLECTION YOKE:

YOKE RETAINING SPRING
To correct picture 1ilt, press
ends of yoke relaining spring
fogether while rototing yake
until piclure 15 stroight

Rear View of Chassis Sh

VOLTAGES AND WAVEFORMS

® Isolation transformer used. Line
Voltage: 117 volts AC.

©® Set Channel Selector on an unused
channel. Contrast control fully clock-
wise; all other controls counterclock-
wise. Do not disturb Horizontal
Lock adjustment.

©® Antenna disconnected and terminals
shorted together,

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

® Voltages marked (*) will vary
widely with control settings.

©® Waveforms taken with transmitted
signal input to television chassis.

©® For waveform measurement, all con-
trols set for normal picture.

® Peak-to-peak voltages may vary
slightly from those shown.

COILS AND TRANSFORMERS

Sym. Description Part Ne.
L1201 Sound Take-off Coil 72C 132-20
1202 Quadi . il 72C 132-18
L301 IF Input Co 72C 13217
1302 73A 24-8
1303 Video Peal 738 5-8

L304 Video.Peaking Coil.
L305 Video Peaking Cail..
L401 Horizontal Lock Col
L501 Filter Choke.............

1302 2nd IF Transformer (includes
CR301, C308 and 1L302)...
T401  Vert. Output Transformer.....
T402 Deflection Yoke (less cap o
centering device).......... 5
T403 Horiz. Output Transformer............... 79C 60-11

PICTURE CENTERING TABS
Move tabs doser together or far-
ther apart to conter picture.

SPEAKER SOCKET

HEIGHY

VERTICAL LINEARITY
To carrect improger picture haight
or verticel lnoerity, lternately
adjust HEIGHT end VERT. LIN.

~—— BRIGHTNESS

" ~~HORIZONTAL ADJUSTMENY —
Rotate sheft 1o the left or right
until picture rameins in horizentol
sync when switching channels.

ION TRAP

YERY CAREFULLY odjust for mex-
imum brightness and best focus.
H meximom brightness is fownd
in Iwo positions on neck, use
position closest 1o tube base.

Ads + 1L 2

Printed Circuit Board Shown Ti-l'od .chy from Chassis.
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 14UY3B and 14UY3C Service Information

INSTALLATION ADJUSTMENTS
To insure best performance, it is important to make all checks and adjustments
shown in the figures below. Note: Removal of cabinet back is required only for
adjustment of ion trap, picture tilt and centering.

VHF CHANNEL ADJUSTMENT

VHF channel adjustment of each
station should be checked upon instal-
lation and every service call. With
proper adjustment, best picture is tun-
able with rotation of the Fine Tuning
control.

IMPORTANT: Always make adjust-
ment on the highest channel first, since
adjustment on one channel will affect
all lower channels.

Before proceeding with adjustment,
see illustration for location of channel
screws, then adjust as follows:

a. Turn the set on and allow 15 min-
utes to warm up.

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

c. Set Fine Tuning control at center of
its range by rotating it approximate-
ly two turns in one direction and
then one-quarter turn in the oppo-
site direction.

d. Remove Channel Selector, Fine
Tuning and UHF Indicater knobs
and the escutcheon under knobs.

e. Using a non-metallic screwdriver
(preferably with a 1%4” metal-tipped
blade), engage the proper channel
screw and carefully adjust it for best
picture. (Note that sound is not
loudest at this point.) Repeat pro-
cedure for remaining stations, ad-
justing them in order of their chan-
nel number (from highest channel
to lowest channel).

NOTE: If adjustment screws for
channels 7 to 12 do not have suffi-
cient range, make adjustment using
channel 13 screw; then check adjust-
ment of each lower channel. If ad-
justment screws for channels 2 to 5
do not have sufficient range, make
adjustment using channel 6 screw;
then check adjustment on each lower
channel. If channels 13 or 6 are in
operation, use the next lower chan-
nel for extending adjustment range.

View of VHF-UHF Tuner.
Knobs and Escutcheon removed.

FUSIBLE RESISTOR
A pig-tail type fusible resistor (Part
No. 61A22) is used as a B+ and initial
surge fuse. It is located below the tuner.

REPLACING TUBES

The tubes of this receiver (with the
exception of picture tube and tubes in
the VHF-UHF tuner) are accessible
for rcplacement by removing the cabi-
net back. The tubes on the main (rear)
printed circuit board can more con-
veniently be removed after removing
the mounting screws from the printed
circuit board and tilting it back. Tube
heater circuit shown in tube location
diagram.

TUBE LOCATIONS & HEATER CIRCUIT

PRI¥TED BOARD
(AT REAR)

PRINTED BOARD (AT FRONT)

“ v o0

TRy
HIGH VOLTAGE WARNING

High voltage is present at some
points in this receiver. Operation of
the set without the cabinet or with
cabinet back removed involves shock
hazard. Exercise necessary high volt-
age precautions.

The chassis of this receiver is connected
directly to one side of the 117 volt, 60
cvele power line. Depending upon the

PICTURE CENTERING TABS
Move tobs closer togetber or far-
ther spert to canter picture.

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, ete.) at the same time.

Do not ground chassis or connect test equip-
ment directly to it unless an isolation trans-
former is used. lf an isolation transformer is
not available, a neon lamp can be used to
determine if the chassis is “hot”.

VOLTAGES AND WAVEFORMS

® Isolation transformer used. Line
Voltage: 117 volts AC.

® Set Channel Selector on an unused
channel. Contrast control fully clock-
wise; all other controls counterclock-
wise. Do not disturb Horizontal
Lock adjustment.

® Antenna disconnected and terminals
shorted together.

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

® Voltages marked (*) will vary
widely with control settings.

® Waveforms taken with transmitted
signal input to television chassis.

® For waveform measurement, all con-
trols set for normal picture.

® Peak-to-peak voltages may vary
slightly from those shown.

SCHEMATIC NOTES

Numbers and letters inside hexagons
indicate alignment points.

Fixed resistor values shown in chms
* 109, tolerance, 12 watt; capacitor
values shown in micromicrofarads *
209, unless otherwise specified.

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

DEFLECTION YOKE

YOKE RETAINING SPRING i
RUBBER WEDGE b
To correct picture tilt, press
ends of yoke retaining spring
together while rotating yoke
until picture 1s straight.
Rubber wedge must be tight
against yoke,

HEIGHT

VERTICAL LINEARITY
/ Tu correct improper picture hasgh!
or vertical b . olternately

\ adjust HEIGHT ond YERT. LW,
WP ‘BRIGHTNESS

Mo
HORIZONTAL ADJUSTMENT —
| Rotote sheft to the kbt or nght

uatd picturs comeins w horuoatel
| v when swiching chanweh.

ION TRAP
VERY CAREFULLY odyust for max-
imum boghteess ené best fecus.
i mexmum bghimess 15 found
in two positiens on peck, wsa
pounion closest to tube bese

Rear View of Chassis Showing Adjustment Locations.
Printed Circuit Board Shown Tilted Away from Chassis.
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 14YP3B, 14YP3BK,

4.5 MC SOUND IF ALIGNMENT
USING A TELEVISION SIGNAL

If the sound is distorted or has buzz, touch-up ad-
justment of 4.5 mc intercarrier sound IF amplifier is
required. Instructions for making '4.5 MC Sound IF
Alignment Using A Television Signal" is given below.

The 4.5 MC Sound IF Amplifier can be aligned
using a strong transmitted television signal.
Make alignment as follows:

1. Remove cabinet back. Turn set on and allow

15 minutes for warm up.

2. Select the strongest TV station received. Ad-
just set for normal operation. Set Local-Dis-
tant switch in ""Distant" position,

3. Using a non-metallic alignment tool (for hex-
agonal core IF slugs, Admiral part number
98A30-12), very slowly turn slug ""A5' several
turns clockwise until a buzz is heard in the
sound. Then turn it counterclockwise until
the loudest and clearest sound is obtained.
NOTE: There may be two points (approximate-
ly 1/2 turn apart) at which the sound is loudest.
The slug should be set at the center range of
the second point of loudest sound noted as the
slug is turned in a clockwise rotation.

4. Reduce the signal to the antenna terminals un-
til there is a considerable amount of hiss in
the sound. For best results, it is recommend-
ed that a step attenuator be connected between
the antenna and the antenna terminals. The
signal can also be reduced by disconnecting
the antenna and placing it in close proximity
of the antenna terminals or tuner antenna lead-
in.

5. Carefully adjust slug '"A6'" for loudest and
clearest sound with minimum hiss level. If
hiss disappears during alignment, reduce
signal to maintain hiss level.

6. Carefully adjust slug '""A7'" for loudest and
clearest sound with minimum hiss level. If
hiss disappears during alignment, reduce sig-
nal to maintain hiss level,

4.5MC

SOUND UND 24,9MC MAX.
INTERSTAGE

IST IF

MIXER
PLATE

A4

1 A3
4.5MC 2a1mcMax. (U) 23.8 MC Max.
QUADRATURE 2ND IF IF INPUT

Alignment Locations

14YP3C, Additional Service Information

7. If the above steps are correctly made, no fur-
ther adjustment should be required. However,
if sound remains distorted at normal volume
level when receiver is tuned for best sound,
repeat entire procedure.

CAUTION: Do not readjust slug "A5" without
retouching adjustment of slugs ""A6' and "A7".

B PLUS DISTRIBUTION

The B plus power supply of this receiver consists
of two 300 milliampere selenium rectifiers operated in
a voltage doubler circuit. Efficient filtering with ex-
cellent voltage regulation is obtained through use of a
pi type filter network consisting of two 100 mf. elec-
trolytic capacitors and an iron core filter choke.

The B plus voltage supply (after filtering) provides.
approximately 255 volts. The B plus distribution dia-
gram, see figure below, shows the various stages
operated from the 255 volt B plus circuit.

The cathode of the damper tube V405 (12AX4GTA)
supplies 420 volts B plus boost voltage to the horizon-
tal output stage V403, vertical oscillator V401A, ver-
tical output V401B and to the lst anode of the picture
tube.

The sound output tube V203 (12CU5), in addition to
its regular function, also operates as a voltage drop-
ping tube, supplying 130 volts B plus to the various
tubes operated from this voltage source. The cathode
of the sound output tube is operated at approximately
130 volts with respect to chassis ground.

The lst IF tube V301 {3CB6), in addition to its reg-
ular function, also operates as a voltage dropping tube
for supplying approximately 135 B plus to the plate and
screen of the VHF amplifier tube V101 (3BC5). The B
plus voltage at V101 will vary widely depending on sig-
nal strength and AGC voltage.

Note also that the Volume control R207 is connect-
ed as a plate load in the sound detector circuit V202

(3DT6).
B+ FRON CHOKE 1501
nscnnzn‘fs;\, Va0s[) 420¥ 800ST
tR502
T
! @ (vaoin v@
R210
#209 @
£ R208 LE
: VOLUNE CONTROL
E DEG [
Y n2
= -7 T lomeimeess

B Plus Distribution Diagram
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

Admiral

18Y4E, 18Y4L, 18Y4EF, 18Y4ES, 18Y4LS

CHASSIS STAMPED RUN 1 THROUGH RUN 16

The material below and on pages 14-15 is exact for chassis listed above.
Chassis 18Y4B and 18Y4BS are practically identical to these chassis. Also chassis

In addition

18Y4BSA, 18Y4EFA, 18Y4ESA, 18Y4LSA, 18Y4PSA are almost the same in their

main circuits to these other sets, but use other type tuners. Chassis 19Y4G,

are combinations with their TV circuitry like those of the other sets. Chassis 19Y4RF
and 19Y4PRS are also similar but have automatic tuning switch assembly.

Below is a cross-index of chassis and models released to the time of publication.
Some of these models will use other chassis of this group and additional model

numbers may be assigned to sets that will use these various chassis.

18Y4B T2301D, T2306D, T2307D
18Y4BS T2301DL, T2305D, T2306D, T2307D
18Y4E C23A1, C23A2, C23A3, C23A6, C23A7, C23A8

18Y4EF C23A6, C23A7

18Y4ES C23A1, C23A2, C23A3, C23A8

18Y4ESA | C23A1A, C23A2A, C23A3A, C23A8A

18Y4L T2301DR, T2302DR, T2303DR
18Y4LS T2301DR, T2302DR, T2303DR
19Y4G K23A6, K23A7
19Y4GF K23A6, K23A7
TO HIGH B+ c:gz',grhzs- O TR0 —_—
N R42S I - I o R321 i
TO HORIZ. L4 4
SnTroLIcAZS) aze T .9% Vo (2] ‘{\%‘ ._‘fﬂ_’« 0\?"’
e HORIZ. SYNC.
—AW—s DISC R320 B TIOF
o © 1 e Q%90 . °v3°4° MR i
00 L5/ . o vioco amp O ‘
(7] oasmc INV.
6AWS ©

V40

“* @ Horiz.osc.Q)

WIRE mpsns‘l\

NOT USED IN 12AU7 Re22 ca08 [ 2] o 1308
a%»sznrsmou 9 o o ef{‘z' — //é

r
\* 7429 R428 R427 'moz o 4|4 1

5 2 e 4

RQIO

R L G, K

I+ 5

_L \ ke 1
-1 1
419 : 1 Far TJeae Toas
+T0R450 & T L. IR ¥ icwv
(VERTICAL) - I n 2 R323 £320
#T0 M504 R32S
n3z1

T0O M508 IN-w=o ° ° R433 l
BINATION ca2|
MODELS INOT USED e T _

IN TV-ONLY MODELS} O%TPUT

70 CENTER-S e 4 e

3 ¢
0 0.k i e

ARM OF R4531 c
( TO8.3VACIN oouamnole‘w
£ T TOGREENLEAD TOR432  TOR436 MSMCONNW'
b OF T404 T LY MODELS)
2N SETS WITH CONTROLS CONNECTED TO CHASSIS WIRING THAGUO PLUGS (MSO03 AND MSOT) AND SOCKETS (M504 ANO M506).
+ N SETS WITH CONTROLS CONNECTED OIRECTLY TO CHASSIS WIRING.

View of PRINTED WIRING SIDE of Sync Board. Gray area represents printed wiring;

black symbols and lines rep p ts ond connections on opgesite side.

*TO PN § OF M306

1’1’0 S30iA
TD LOW

PIN 1%
F V308

#70 PN 2 OF
MSO
C&NTER

m’NESS)

So—srt-TO R3I9

TG WHITE LEAD

OF TUNER

o >

13

19Y4GF




VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

SCHEMATIC NOTES CONDITIONS FOR OBSERVING WAVEFORMS
®, ®, . . . indicate production changes covered by a Run Warning: Pulsed high voltages are present at the caps of V405
number. Run numbers are rubber stamped on the chassis. and V407, and at pin 3 of V406. Do not attempt to observe wave.
®' ®'®.®' ete. indicate alignment points and alignment forms at these points unless suitable test equipment is used. Wave-

forms at these points may be taken with a capacitive voltage divider
probe. The waveform at pin 3 of V406 may also be taken by clipping
or twisting the lead from the high side of the oscilloscope 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

connections.

Fixed resistor values shown in ohms = 10% tolerance, %4 watt;
capacitor values shown in micromicrofarads + 20% tolerance unless
otherwise specified.

NOTE: K=R X 1,000, MEG=R X 1,000,000, MF=microfarad. voltage will be lower, depending on the degree of coupling between
CONDITIONS FOR MEASURING VOLTAGES the oscilloscope and the lead connecting to pin 3 of V406.
Warning: Pulsed high voltages are present at the caps of V405 ® Waveforms should resemble those shown on the schematic.
and V407, and at pin 3 of V406. Do not attempt to measure volt- . . . .
ages at these points without suitable test equipment. A VTVM with ® Wavelorms are taken with a transmitted signal input to the tele-
a high voltage probe should be used when measuring picture tube vision chassis.
2nd anode voltage. ® Set all controls for normal picture. After the receiver is set for
o Set the Channel Selector on an unused channel. Contrast con- a normal picture, turn the Contrast control fully clockwise.

trol fully clockwise. Local-Distant switch in “Distant” position. Oscill . .
All other controls fully counterclockwise. Do not disturb Horiz. ® Oscilloscope sweep is set at 30 cycles for vertical waveforms and
Lock and Horiz. Drive adjustments. at l7,875 %ycles for horizontal waveforms, to permit 2 complete
® Antenna disconnected and terminals shorted together. cycles to be observed.
Line voltage: 117 volts A.C. . . ® Peak-to-peak voltages will vary from those shown on the sche-
. pCl vo]t;ge; mgasurefl w“?ha \{TV_Md_bettw;en tube socket term- matic, (liepending on the test equipment employed and chassis
inals and chassis, unless otherwise indicated. parts tolerances.
e Voliages at V101 and V102 measured from the top of the tuner
with tubes in socket. Use of an adapter is recommended.

e Voltages at V305 socket measured with socket removed from tube. VHF TUNER 94[)92-8

____________________ Lo20 _I
CE 9 ol m
TURING LIOS
. L X
Service material oy =
. VHF NIXER VHF 05¢. 5104 | mioe | CHI
continued from VIo24] 7257|1028 "
= 0
page 13. AT [
RI0S 2 == 1‘7"“@
2208 L L
L m
+ 0 Ly iy
Rear View of Chassis. SISk i
Cligyly M
ol
A AlIens R503
2 llgo 41
L R502 ’29
3 3300
1]
1 QUTP
SOUNDIF &
SOUHDAIP /]
HORIZ
T (40305
OUTAUTTE! VIDEO AMP & I 3
SYNC INV lvm fﬂ"’
VERT 0SC & OUTPUT V101-6827 V401-12A07 . -
SYNG_SEP —— V10266 V402—6AL5 [\,
V201-6AU6 V403-12AU7 —
V202-6AL5 V404-654
O V203—-6AS5 V405-6CU6
M507 V301-6BZé V406—-6AV4GT
T k V302—-6BZ6 V407-1B3GT
V303-6AMS8 V501-5U4GA
V304—6AWS or
V305-21ALP4A 5U4GB
1 — _._ﬁ_. —l-l
| I = 30 |
[ ] I
| cadd ] |
| | T vaol |
24
—__ | @0 I
M508 ] as } e
BLACK witE |7|m‘f l Jvess |
72 I o |
l = 30! DOSIF = V403 I
| et [
= V303 wewF | | T vaod |
D SOCKET WIRING FOR S e e

PLUG AN
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

Admiral Schematic for 18Y4E, 18Y4L, 18Y4EF, 18Y4ES, 18YA4LS Television Chassis.

Chassis 18Y4B and 18Y4BS are practically identical to the chassis listed above.
18Y4PSA are the same in

Also Chassis 18Y4BSA, 18Y4EFA,

18Y4ESA, 18Y4LSA,

their main circuits to these other sets, but use other type tuners.

Chassis 19Y4G

and 19Y4GF are combinations with their TV circuitry like these other chassis.
Chassis 19Y4RF and 19Y4PRS are also similar but have automatic tuning switch

assembly.
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

ADMIRAL

Chassis Used in Models

172.3D T23A1, T23A2, T23A3

17Z.3DC C23A26, C23A27

17Z3DT C23A11, C23A12, C23A13, T23A6, T23A"
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

Admiral Corporation Schematic for 17Z3D, 17Z3DT, and 17Z3DC Television Chassis

Stamped Run 10 Through 11

ALL PARTS WITHIN HEAVY OASHED LINE LOCATED ON FRINTED CIRCUIT B0ARD A4630-3
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CAYTION : SEE WAVEFORM DATH
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RUN CHANGES

Srort of production of 17230, 172307 &
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ground, deleted. C505 was €506,
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 18Z4ES, 18Z4ESA, 18Z4FS,
18Z4FSA, 18Z4LSA, 18Z4PS, 18Z4PSA.

This schematic is exact for 18Z4ESA and 18Z4PSA
(Run 10). The remaining chassis listed above differ s

CHANNEL SLUC

. X . LT FHEN TW0 UGS ARE VISBLE
in tuner types used or in other minor ways. s mn) X CdIe'S
TABLE MODELS CONSOLE MODELS
View through hole in glass View through holes in pic-
and mask, knobs removed. ture window retaining disc.
. . ]
For schematic notes, i
conditions for obser-|
VHF TUNER 940100'2 ving waveforms and
CHANNEL STRIP FOR CHANNELS 2,3,AND 4 SHOWN for measuring voltages
| see similar material
on page 14.
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 18Z4ES,

18Z4ESA,

18Z4FS,

18Z4FSA,

18Z4LSA,

18Z4PS,

18Z4PSA,

Used in Models C323A6, C323A7, C323A16, C323A17, C323A19, C325A6,

-A, C325A7,

-A,

T323A1, -A, T323A2A, T323A3, -A, T2301DSA, T2302DSA, T2303DSA.
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

‘dmirél Schematic for 19SZ4D, 19SZ4DT, 19SZ4ES, 19SZ4FS, 19SZ4PS Television Chassis
Stamped Run 10 Through Run 13

Chassis Used in Models

19SZ4D TS23A1, TS23A2, TS23A3

19SZ4DF | CS23B16C, CS23B17C (This chassis is similar to others)

19SZ4DT CS23A11, CS23A12, CS23A13, CS23A16C, TS23A6, TS23A7

19SZ4ES CS23A26, CS23A27, CS323A6, CS323A7, CS323A16, CS323A17, CS323A19
19SZ4FS CS325A6, CS325A7

19SZ4PS TS323A1, TS323A2, TS323A3
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

Admiral Schematic for 20Z4EF, 20Z4PS Television Chassis
Stamped Run 10 Through Run 13

Chassis 20Z4FF is similar to other chassis.

Chassis Used in Models

20Z4EF C323B2, C323B3, C323B26, C323B27
20Z4FF C325B26, C325B27

20Z4PS T323B1, T323B2, T323B3

For schematic notes, conditions for observing waveforms and
for measuring voltages, see similar material on page 14.

For additional service material see page 26.
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

RUN CHANGES VHF CHANNEL SLUG

@ Start of production

To prevent possibilily of parasitic oscilkation V404 circuit
C4940 wos added from cothode fo chassis ground.

V402 chaonged from 124U7 to 6CG7 tube. Syns board
chonged from A4868-2 ro A5298.

For improved centering of C429 Horiz. Drive control,
R424 was changed from I20K to I50K ohms. R426
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boord A5298. View throuih hole in glass View through holes in |.m:-
and mask, knobs removed. ture window retaining disc.
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Admiral Corporation Schematic for 20SZ4EF, 20SZ4PS Television Chassis

CHICAGO, ILLINOIS

Chassis 20SZ4FF is similar to other chassis. List of models is given below.

Stamped Run 10

Chassis Used in Models

20SZ4EF CS323B2, CS323B3, CS323B26, CS323B27
20SZ4FF CS325B26, CS325B27

20SZ4PS TS323B1, TS323B2, TS323B3

For schematic notes, conditions for observing waveforms and for measuring

voltages, see similar material on page 14.
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION
TUBE LOCATIONS

ADMIRAL
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957

TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 20Z4EF, 20Z4FF, 20Z4PS
(Continued from pages 22-23)

CHECK NOISE GATE

The Noise Gate control is used to improve sync stability
in fringe and noisy areas.

Set the Noise Gate fully to the left (counterclockwise).
Set the Channel Selector for the strongest TV station. (Be
sure that the Vertical and Horizontal adjustments are cor-
rect.) If the picture is unstable (jitters or rolls), slowly
turn the Noise Gate control to the right until the picture
just becomes stable. Check adjustment on other TV sta-
tions, and if necessary, readjust control.

Caution: If the Noise Gate is turned too far clockwise
for a strong signal, the picture may roll vertically, tear
horizontally or disappear.
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| T20

o ¢
[20-1
Chassis T20 and T20-1, used in VHF F:;NE ‘Q’E{ES#S&‘“
TUNIN VERTHOLD  HORIZ. HOLD ON-OFF VOLUME
Models K2250, K2251, T2250, T2251 'h it S &
(See next page, over, for schematic UHF TUNING
diagram. Other tuners also used.) l:ivg_@ fI
POWER LINE
M ,-E%L. AMP. FUSE
RIS SLOW-BLOW
o UHF 0 T= I
O M [T Gy s Q1 O
ANTS ANTol L2 [ o
O Lt 0] V5 el2 @
i 2 VHE | 4] o DB vio
S5 Q o8 h Cv? Y
Lsse® Sulbes] ezt Lo @ L 1 (Sip]
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i 1 Vi§ vig
a1 ® @ ©
F2+BFUSE
=)
wasme | .25 AMP. ~
Figure 4. |I-F Response Cyrve n Il @5
¥ Wi
RANGE VERT HEIGHT HORIZ. Top View of Chassis
LiN. 05SC.

CURRENT DISTRIBUTION DIAGRAM

Current flow throughout the T20 television receiver
can be traced by using the simplified distribution
diagram (figure 5). Power distribution is unique in
that voltage cascading is utilized, which means that
two or more tubes are connected in what is termed
“plate current series” with one aaother. Such an
arrangement consumes less power, due to the fact
that tubes are used as plate voltage dropping re-
sistors for the succeeding stages; therefore the
voltage drop that normally takes place across this
resistance is utilized for amplification. In the re-

ceiver, the audio output tube V12 acts as a vol-
tage dropping resistor for several stages; namely
V2, V3, V6, V7B, and V9. The parallel impe-
dance of these stages, in conjunction with resistor
R24P (brightness) and R41, forms the cathode re-
sistor of V12; consequently, if V12 becomes defective,
the supply voltage. to the tubes in its cathode circuit
will be aitered causing inefficient operation. Another
case of “plate current series” is in the i-f strip involv-
ing V4 and V5. The second i-f amplifier, V5, acts as
the voltage dropping resistor for the first i-f amplifier,
V4.
285

NOTE

THERE 15 MO 0C VOLTAGE
APPLIED TO THE PLATES
OF ¥I0 L YI40

425

o-AAA

W WA—
138 i
vis
1 2 0

Figure 5. Current Distribution Diagram
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

CAPEHART-FARNSWORTH COMPANY
"CX-38S" SERIES

Picture Size and Linearity

Adjust the horizontal drive control in a CCW
direction until drive lines and/or compression appear
near the center of the raster. Then turn the drive
control CW until the drive lines and/or compression
just disappear. If no drive lines and/or compression
appear, leave control 2 full turns from full CW
position. Then adjust the Width control for proper
picture width.

Adjust the Height and Vertical Linearity controls
to obtain the proper height and vertical linearity. It
may be necessary to adjust the Vertical Hold con-
trol while making these adjustments if the picture
should roll.

Picture Lock Adjustment

The Picture Lock control allows for proper adjust-
ment of the noise clipping action of the Sync Sepa-
rator. This control is normally left in the extreme
clockwise position and should only be adjusted if
the received signal is being distorted (picture tear)
by noise pulses. Then the adjustment is .as follows:

Rotate the control slowly in the counter-clockwise
direction while observing the picture on the CRT
screen. As the control is rotated, a slight shift will
be noticed in the picture. The control should be set
to a position just prior to the point where it causes
the shift. .

If the picture shift is not noticed when adjusting
this control, then this control should be adjusted in
conjunction with the sync controls and set to the
position which provides best stability. This will be
evident as good interlace, no jitter, etc.

MODEL INFORMATION

There have been four basic models released in this series
to date. These models are available either with or without
UHF. The UHF/VHF models can be easily identified by
the suffix “-5” that appears after the model number. The
VHF only models can be easily identified by the suffix
“-4” that appears after the model number and these models
can be adapted to all-channel operation by the insertion
of the TK-3 Tuner Kit.

These new models numbers are:

3T216MD-4 11C216MD-5
3T216MD-5 11C216BD-4
3T216BD-4 11C216BD-5
3T216BD-5 16C216MD-4
6T216MD-4 16C216MD-5
6T216MD-5 16C216BD-4
6T216BD-4 16C216BD-5
6T216BD-5 16C216FD-4
11C216MD-4 16C216FD-6

MD—Mahogany BD—Bisque FD—Fruitwood
(Material also on the next three pages)

Picture Centering and Focus

% . .
62375 FOCU,?A:;‘ODE Z:,gg . FORB':i :;V\?SEING If the picture is off center and/or has a neck
p RINGIN-G col shadow, rotate either or both centering magnet

Y602
6CUs

V203
6AMS

v202

T206 6826 ) T205  6BZ6 L1215

levers to the right or left until the picture is centered
on the screen. Then readjust the Ion Trap,

CENTERING
LEVERS

ION
TRAP

FOCUS VOLTAGE

The tube used in this receiver is the new 90° de-
flection, electrostatic focus type 21ATP4. Since the
characteristics of each tube may vary slightly, dif-
ferent focus electrode voltage taps are made avail-
able on a terminal board just to the right of the Hi
Voltage Cage, as viewed from the rear of the
chassis. It may be necessary to plug the focus lead
into each tap to determine which voltage provides
best focus. When checking each tap for the best
focus the receiver should be turned off when making
the change, as it is possible to receive a shock from
the connectors. Voltage as high as 600 volts is pres-
ent on this connector strip.
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CAPEHART "CX-38S" SERIES TV CHASSIS

Adjustment of the Horizontal Oscillator (21'-27'* CRT Version)

By-pass the ringing coil (L601) to ground with a
.1IMFD-600V capacitor (A wire protruding from the
chassis and located in front of the 6SN7 (V601) is
used for making this connection.) Adjust the Hori- -
zontal Hold Control to provide synchronization and i
set it so that the right edge of the picture coincides : HG
with the right edge of the raster (turn the contrast ;
control down and de-center the picture slightly so HE_‘

that this condition can be seen.

Leave the Hold control in this position, remove
the capacitor and adjust the slug of L601 until the }
picture again coincides with the raster. Check this ’,_. i

adjustment by switching off-channel and back and ntoe cesr 0
then repeat the adjustment if necessary. Readjust iR e = X

the centering levers to center the picture properly.

Noise Rejection Control

Adjustment of the Quadrature Coil (L302) and 2 o %:::: =
Noise Rejection control (R310) should be made at = ha :
the time of installation to insure the best sound re- o %

Adjustment of the Quadrature Coil and ‘

comnEcTOR
ator

panel for easy adjustment. <

. . 3 K20y . b
production. These two items are located on the rear Toan g sex ﬁ;‘:l [y :';."% oo

With a station properly tuned in, adjust the Quad- ™ ssonfute; -
rature coil for the strongest and clearest sound. " m - I ooz wre
Then attenuate the signal until background noise Srute s
is apparent in the sound. With the signal attenuated, AR — s orvsans
soovVr-r

adjust the Noise Rejection Control for a minimum

background hiss and noise.

— ¥ S x Log

0
M
&
3

.

2

T4t

>

PiM TOF veO!
v p-

asv ror
Sreor I T
b3 il

1 “Th
S . i e agse gare
vao 9 M VS03A v5038 LTI Pew® mx Foouwo
1108, SING SEP kcser M’v ‘M " VERT.MV __ VERTMV nazd VT 50 B0 E
st _ €SNTGTB S 6SNTGTE A wsie & il s
s WeE <
¢

—

TR EOr v3008

! !0!V°'~' ¥ v(u'g- LEAD OF T5O02
Vi

€31y
ozzmro
L603

23v o1 R339 ;;..; cs0? »
&iuro Gon ST WA — e n~f S, \DEFLEGTION
C s o s (’:uv“ 200V .9 l
] Y
= W 3'.1"’"-'-'-’:'-% " care sl 3
neoe X awro cT030 u
360K = aoov 100 o1 .
- e aRgEN
g 50
ey e g
1l [i - AAA 5 .
A #IN10F vaoze 300V a3y 1
ﬂ “ll —— L — tovels vao28 gl ESi g veor e o v yeos
‘ HOR.PHASE DET. ceoalteo i7CTE HAVRECT.
BT | 12 12807 s 17212407 faoon s e 1y 6SN76TE HOR SuTEUT o 1836 T
VTwW § tos sl vl
f= sey Qo \. . DU e FIRE i
lamill ¥—ne0e & cor > s [ S—
agx " ‘) 40-3%0 cog A
- sorzurll ¥ % S nore < b (LS T~ v
c‘:"%- o8, o0V nze g 4 S [t i
¥
ro s
COll b
4ro T

! = 3
L W s oauren
"ed
3010%  Lusorvecs  Te o /g 6AX4
sin 207 veors Pindor veoss R Jees| siorn ] -4:-67

osc
(g #intorvao: Leos 3 SR
v o ave-r ¢ ™ coxe | 33" ™™
S Somen auro
iy v
<30,
ury
soov

CAPEHART CX-385 CHASSIS TUBE SOCKET RESISTANCE CHART

REF. TUBE NO.| PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9
| V1 6AF4 | INF 7.5K Short Short Short 7.5K 70K

V101 6BK7A 50K 470K INF Short Short INF 1.2 meg Short Short
V102 6U8 200K 500K 150K Short Short 7K Short Short 1.5K
V201 6BZ6 60K 47 ohm Short Short INF INF Short

V202 6BZ6 120K INF Short Short 75K 75K Open

V203 6AM8 | 100. ohm| Short 75K Short Short 75K 18K 6K Short
V204 12BY7 39 ohn 6.0K Short Short Short Short 60K 75K Short

Pin 10 Pin 11 Pin 12

V205 CRT 100K 100K 1.2 meg 1.1 meg 100K **Short

V301 6U8 300K 100K 1.2 meg.| 100K 100K 700K 76K 76K 120K
V302 6BN6 *850 ohm-| 3.6 ohm | Short Short 80K 5.5 ohm | 400K

30
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(Trouble-shooting hints

& bl o acue -
. @ ! @ ‘ on the next page, over.)
z
14
:m?,';’:'“ v?0!1
i # . A PRODUCTION CHANGES
are ;  aiaex ol The schematic diagram shown here is ecorrect for chassis
o e "°“$ ge £ o FiE T coded R-2. The chassis coded R-1 will differ from those
s = crote| | L.,_Q. coded R-2 in the following manner:
EE 3 O e 1. R262 (18K-%W-10%) is R205 (22K-%W-10%).
L, ¥ j::::i\ o 2. €240 (1000 mmf) is not used.
A :3\ 3. C528 (.015-200V) is C519 (10K mmf Disec).
%r.':.' e 4. R608 (180K-1%W-10%) is R606 (100K-%W-10%).
T 5.

C529 (.0047-600V) is €525 (.01-600V).

REF. TUBE NO.

PIN 1 PIN 2 PIN 3 PIN 4

PIN 5 PIN 6 PIN 7 PIN 8 PIN 9

V306 6AV6

1. meg Short Short Short

1.1 meg 1.1 meg 400K

V307 6AQ5

470K 560 ohm Short Short

75K 75K 470K

V401 6CS6

33K Short Short Short

160K 75K 5 meg

V402 12AU7

22K 330K 100K 100K

100K T0K 2.7 meg INF 80K

V503 6SN7

1.1 meg 270K 680 ohm | *2.7 meg

*3. meg 680 ohm Short Short

V504 6AQ5

2.2 meg [ *1.5K Short Short

70K 70K 2.2 meg

V601 6SN7

2.2 meg 70K 1200 ohm| 147K

190K 1200 ohm| Short Short

V602 6CU6

1.2 meg Short 1.2 meg 70K

1. meg 180K Short Short

V603 1B3

NC INF NC NC

NC NC INF NC

V604 6AX 4

60K NC 125 meg| NC

70K 1.25 meg| 100K 100K

V701 5U4GA

1.2 meg T0K 1.0 meg 13

90K 13 90K 50K

*Varies with a Control Setting. **Varies with Focus Tap Position.

(With 20,000 Ohm per Volt Meter)
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CAPEHART TROUBLE-SHOOTING NOTES ON THE CX-38S SERIES TV CHASSIS (Con’t)

Picture Circuits

1.

No Picture, No Sound, Raster Present.

Use Oscilloscope to trace video signal. If video is not

present at output of video detector, check:

(A) R-F tubes V101 and V102 or I-F tubes V201,
V202, V203 and associated components.

(B) Voltage readings on all R-F and I-F tube pins.

(C) Plate and screen load-resistors and by-pass ca-
pacitors in the R-F and I-F stages.

If video signal at Video Detector is normal, check:

(A) Video Amplifier tube V204.

(B) zoltage readings on the video amp. (12BY7)

204

(C) Resistors R226 and R227. Peaking Coil L209
and L214 for open.

No Picture, Sound O.K., Raster Present.

Use oscilloscope to trace video signal from video
detector to isolate defective component. If video
checks normal at the plate of the video amp., but
is not present at cathode of picture tube, check:

(A) Contrast control R221 for open.

(B) Coupling capacitor C220 for open.

A Single Wide Black Bar (60 cycle hum) in Picture.

Use oscilloscope to observe video signal at output of

video detector. If video shows hum modulation, check:

(A) Tubes in R-F and I-F stages for heater-to-
cathode leakage.

If no hum is present at the detector output, check:

(A) Video amp. (12BY7 V204) and the picture tube
for heater-to-cathode leakage.

Smear in Picture, Check:

(A) Video amp. tube (12BY7) V204.

(B) Peaking coils L212 and L213 for open.

(C) Capacitor C220 for leak.

(D) Alignment of I-F Stages—Check response curve
with sweep generator and oscilloscope.

Trailing Whites (Ringing in Picture)

If condition is not present on all channels, check:

(A) Fine tuning adjustment for proper tuning. If
not obtainable, check adjustment of local oscil-
lator on the channels involved.

If conditions are present on all channels, check:

(A) Value of Detector load-resistors R217-230-253.

(B) Alignment of I-F Stages.

Sound Circuit

1.

No Sound or Weak Sound—Picture 0.K. Check:

(A) 1st Audio Tube 6AV6 (V306) and 6AQ5.
(B) Audio Detector tube 6BN6 (V302) by substitu-

tion.
(C) Sound I-F tube %3U8 (V301A) by substitution.
(D) Voltage readings on 6BN6 (V302) and 6U8
(V301A).
Volume Control R322A and R323.
Resistors R310, R306, R305, R304.
Coupling Capacitors C305 and C306 for open.
Output Transformer, T301 and speaker.
(I) Alignment of 45 MC Sound and I-F and sound
detector.

“Buzz” In Sound—Picture Okay

In some instances “buzz” in the sound may be the

result of a transmitter difficulty. If the buzz is not

a transmission difficulty, check:

(A Adjustment of Noise Rejection Control (R310)
and/or Quadrature Coil (L302). Follow proce-
dure outlined in Service Manual.

If satisfactory adjustment cannot be made, check:
(A) Quadrature Coil (L302) for short or open.

(B) Noise Rejection Control (R310).

(C) By-Pass capacitor—(C-311) for short.

Distorted Sound
Check Audio Output stage by feeding audio signal
into grid of 6AQ5 tube and observe signal at plate

of this tube with a scope. Also check tone through
speaker. If signal is distorted, check:

(A) Output transformer and speaker.

If audio section shows no evidence of distortion,
check:

(A) Coupling capacitor C312 for leak.

(B) By-Pass capacitor C307 for open.

(C) Alignment of Sound I-F and Detector circuits.

Horizontal Sync — AFC and Sweep Circuits

1. Loss of horizontal sync:

7.

If vertical sync is also critical, check:

(A) Sync Separator 6CS6 (V401) and Phase Splitter
12AU7 (V402) tubes.

(B) Synec Coupling Capacitors C402 and C403.

(C) Resistors R225, R404, R424, R426, R424 and
R413 for open.

If Vertical Sync is normal check:

(A) Capacitors C631 and C608 for open.

(B) Resistors R606 and R601 for open.

“Jittery” Horizontal Sync:

Check:

(A) Horizontal Phase Detector 12A U7 (V402B) tube.
(B) Value of resistors R604, R605 and R607.

(C) Capacitor C607 for open.

Extreme Horizontal Sweep Distortion (Picture Dis-

torted—Horizontal Sync Critical) Check:

(A) Horizontal Phase Detector 12AU7 (V402B) and
Horizontal Oscillator 6SN7 (V601) tubes for
heater-to-cathode leakage.

Three Overlapping Pictures (Horizontal Osc. fre-

quency too high).

If adjustment of horizontal osc. cannot correct con-

dition, check:

(A) Horizontal Osc., 6SN7 (V601) tube by substitu-
tion.

(B) Capacitor C615 for open.

(C) Resistor R629 for open.

Tearing at Top of Picture:

If adjustments of Horizontal Osc., AGC and Pix Lock
Control do not correct condition, check:

(A) Capacitor C627 for open.

No Raster—No High Voltage:

Use Oscilloscope to check waveform at grid (pin 5)
of Horizontal Output 6CU6 (V602). If waveform is
normal, check:

(A) Horizontal Output 6CU6 (V602) H.V. rectifier
1B3GT (V603) and Damper 6AX4 (V604) tubes.

(B) Horizontal Winding of Deflection Yoke and
Horizontal Qutput Trans. (T603) for open.

(C) Resistor R627 open.

If waveform at grid (pin 5) of 6CU6 (V602) is not

normal, check:

(A) Horizontal Osc. 6SN7 (V601) tube.

(B) Coupling capacitor C614 and resistor R625 for
open.

(C) Horizontal Osc. plate-load resistors R610 and

R612 for open.

Horizontal ringing toil L601 for open. Also

check valves of other components in horizontal

osc. circuit.

Insufficient Horizontal Sweep:

If condition cannot be corrected by adjustment of

Horizontal Drive and Width, check:

(A) Horizontal Osc. 6SN7 (V601) Horizontal Out-
putt) 6CU6 (V602), and Damper 6AX4 (V604)
tubes.

(B) " Voltage readings on Horizontal Osc. 6SN7 and

Horizontal Qutput 6CUS.

(C) Valve of capacitor C623 in damper circuit, also
capacitors C614, C615 and other components in
Horizontal Osc. circuit.

(D) Capacitor C620 for open.

Insufficient Horizontal Sweep with Foldover on
Right Side:
(A) Capacitor C614 for leakage.

(D)
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CENTERING UNIT

for Chasslis Models
2001 6T301, 6T303, 61304, 6K321, 6K322
2002 6T301U, 6T303U, 6T304U, 6K321U, 6K322U, 6K327U, 6K328U
2603 6TR305, 6TR306, 6KR323, 6KR324, 6KR327, 6KR328

CENTF RING
ADJUSTMENT
TARS

Chassis 2017,
used in Models
6T101, 6T103,
6T 104, is very
similar to this
material.

j ION TRAP MAGNET

Ti-1 Vi

m@m@@ Q €30

3coe 3cas scee 3AUS 3eme
1o {F AP l“l' ANP 3rd I".F SOUND IF ANP SOUND DISCRIM
VHF TUNER
n
O—Late | A @ ) @@@.___m.?&"m
MIXER-08C
@\\um sAwS
AF AMP VIDED Aer
R8TNC SEP
T0P ViEw ®\
| esnreT
HORIZ OSC & AFC
ynr TomeR “ 1 1] wser
$2AFGA |v|'--' WY RECT
| UKE O8C ‘v .
o°o°
S\ocgggg
N
neAR view 12axsT i2cus
SYNC l.' . VERT O8C Vl" W' HOMZ OUT
Tube Locations

ALIGNMENT TEST POINTS

O

Horizontal Drive—If a bright vertical drive line
appears in the picture, or if the picture is not wide
enough to fill the mask, check the setting of the Drive
control. The control is accessible through the hole
in the back cover numbered 4, To adjust the control
tune the receiver to a station and adjust all controls
for best picture and sound. Using an insulated screw-
driver, turn the Drive control counter-clockwise until
a bright vertical line appears in the picture, then
turn the control clockwise until the line just dis-
appears.

Servicing Small Tubes—Remove cabinet back,
knobs (A in figure 6) in top well, and two wing
screws, (B) fastening upper left and right hand cor-
ners of chassis. Tilt top of chassis back into tube
servicing position as shown in figure,

6 © Alignment is on
page 36. Circuit

1 VTVM
2VTVM
5 SCOPE 3VIVM
6 SCOPE 4VTVM
DO
Fr=""Ta2 "~ 7!
o

T2-1 v2 | T3 v3 T4

©La-7

vi2

AM REJECTION Pi2-|

diagram is on
pages 34-35.

LI2-1

BVTVM
9 VTVM
10VTVM
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CBS-Columbia / A Division of the Columbia Broadcasting

2001, 2002 and 2003
Television Receiver Chassis
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1957 TELEVISION SERVICING INFORMATION

SCHEMATIC NOTES

. Solid geometric symbols indicate B " vollage sources — open symbols
indicate points of application.

~

.Numbered circles indicate tuner lead connections.

w

. Component symbols are coded to indicate tube near which component
is located on schemotic. Ex. C9-2; capacitar, located near V9.

. All d-¢ voltages measured with a YTVM connected between the chassis
and tube socket terminals, with channel selector set between channels
and the Normol-Distant switch {SW4-1} in the normal position. Where
readings are affected by control seltings, voltages are shown for the
clockwise and counterclockwise positions of the contols. Tuner volt-

vi2

3BNG
_SOUND DISCAIM

VIt

3AUE
SOUND IF Awp izl

zeéov 143v
ol g X u
30CPS . 30cPs S0CPES o = 30CPs T 30CPS
s > I e Ve ‘T ___ doces T *’ !
1K v]r——v—’ ! 290vPP 720vPP |
20% 25vPP i SoveP 7 |
< 120vPP ‘ : 54vPP (‘ ‘ i ) i \J
4 Hh =] L L 1= e
AN / e vio
172 7AUT 5 12B4A /
VIS \ VERT 0SC S VERT ouT
2IALP4A /

PICTURE TUBE

145y

oKa |

+375v FROW
R9-3 8 R9-4

CcS-3

151

ages token with channel selector set to on unused chonnel ond the
Normal Distant switch in the normal position.

©u

. All waveforms and peak to peak readings token with strongest signat
availoble; horizontal and vertical holds set ot normal position.

All resistors are AW, 7 10% unless otherwise indicoted. K—=X1,000-
M ==X1,000,000.

All capacitors are 500 WV unless otherwise indicated. Values less than
one are microfarads and values more than one are micro-microfarads,
unless otherwise indicated.

o

*Indicates change in schematic, as listed below.

In 2001 & 2003 chassis
L4-8 is omitted.

In some chassis

The pilot light is omitted.
e Vi3 R3-6 is not used.

3 12L6
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CBS - Columbia Chassis 2001, 2002, 2003, Alignment, Continued

ALIGNMENT PROCEDURE
VIDEO ALIGNMENT

Place channel selector between channels [{to disable oscillator) and set Normal-Distant switch in NORMAL position. Disconnect ground lead from
the cathode {pin 8) of V7, the 12CU6 horizontal-deflection amplifier Apply -3V bias to AGC tine. Use lowest possible VTVM range for all steps.

i
Signal Generator Output Connect f
Step = Adjust
Frea. Connect to Indicator to
1 42.7 mc Pin #1 of V1, YTVM Junction Front siug T2-1 for maximum reading. Set sig. gen. for VTVM
No sweep thru 1000 mmf. 14-2 & reading of —2.5 to —3V with T2-1 properly adjusted.
L4-3
@ | VITVM
2 41.25 mc As above VIVM As above Rear slug T2-1 for minimum reading. Set sig. gen. for read-
No sweep ing of —2.5 to —3V with T2-1 properly adjusted.
@ 2VTVM
3 45.5 me As above YIVM As above T3-1 for maximum reading. Se! sig. gen. for YTYM reading
No sweep of —2.5 to —3VY with T3-1 properly adjusted.
@ 3 VIVM
4 44.2 mc As above YTVM As above Rear slug T4-1 for maximum reading. Set signol generator
No sweep for reading of —2.5 to —3V with T4.1 properly adjusted.
® 4VTVM
5 43 mc Mixer shield SCOPE As above T1-1 and tuner i-f coil (L17-3) to Lp_ e e
Center freq. See Note 1 ) place 45.75 & 42.45 markers ., o0 et
10 mc deviation at 50% point (see curve). I R
42.45 mcand 5 SCOPE a1,25MC
i ® 5 SCOPE] :
6 43 mc As above SCOPE As above If necessary retouch T2-1 & T3-1 to correct positions of 4575
Center freq. & 42.45 mc markers and rear slug of T4-1 for symmetrical
10 m¢ deviation @ 6 SCOPE curve,
7 4.5mc Pin #7 of V4, YTVM Junction L4-7 for minimum reading.
No sweep thru 1000 mmf. thru hi-Z L4-4 &
xtal probe P4-1
@ 7 VTVM
SOUND ALIGNMENT
. Signal Generator Output Connect .
ep B Adjust
Freq. Connect to Indicator to
8 4.5 mc Junction L4-2 YTVYM Pin #3 V6 Front slug of T4-1, T4-2 and T11-1 for moximum output indica-
AM & L4-3 {AC) thru 0.01 tion. Use lowest signal generator output that gives satisfactory
30% mod. mid indication. Increase bias to —6V and set Locol-Distant switch
to Normal before performing this step.
8 VIVM
9 4.5 mc As above YTYM As above Velume control to approximate center and adjust L12-1 (quad-
FM {AQ) rature coil) for maximum output indication.
25 ke dev. @ 9 VTVM
10 4.5 mc YTYM As above P12-1 {A-M Rejection) for minimum output indication and repeat
AM {AC) step 9.
30% mod. IOVTVM

NOTES: |. Connect signal generator output lead to mixer-oscillator shieid. Siip shield partially off tube and hold in place with tape. Do not ground shield.
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CROSLEY

. CHASSIS 474

Models: JR-21CDBF
JR-21CGDBF
JR-21CDTMF

The service material on pages 37 through 42 is exact for sets listed above.
The combination sets listed below have TV sections that are practically iden-

CHASSIS 475

Models: JR-21CDBU
JR-21CGDBU
JR-21CDTMU

tical to sets described on these pages.

WIRING SIDE OF

CHASSIS 478

CHASSIS 479

(Used with AM-FM Chassis 362-2)

Models: JR-21PDMF
JR-21PDBF

Models: JR-21PDMU
JR-21PDBU

an
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i > P worz.
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T
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Rig) wf;a&”—"f- ’
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@ REARFY no2 Sas " oeo
e

SuTPUT
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Ol (O]l e
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§876.-

o zs M. 5

40y, scuND / Pt
COUPLING
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T |09
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION
VIDEO I. F. ALIGNMENT (with YTYM) CROSLEY Chassis 474, 475, 478, 479, Continued

NOTE: BIAS FOR I.F. ALIGNMENT - Connect the negative lead of a 3 volt bias battery to the junction of R226 and R227
(RF bias). Connect jumpers from that point to the junction of R228 and C111 (Pre-amp bias), and to the junction
of R124 and C113, (1st I. F. Bias). Connect the positive lead of the battery to chassis.

VTVM CONNECTION: Ground the detector load at 1.108 lug 2. Connect VTVM to junction of R127 2700 chm detector
load and L106. Connect VTVM ground lead to chassis.
Always limit input of signal generator so that VTVM reading does not exceed 2 v. dc.
Step Connect Signal Signal Gen. Miscellaneous
No. Generator thru Alignment Connections and Adjust
a 1000 mmf ca- Frequency Instructions
pacitor
1. Test Point No. 43. 8 mc. - T103 for maximum indication on meter. Use
2 wire protru- first peak from bottom end of coil.
ding from Tun-
er closest to
6ATS (V2).

2. " 42. 5 mc. ——— Bottom slug of TI02 for maximum. Use first

peak from bottom end of coil.

3. " 41. 25 -—-- Top slug of T102 for minimum. Use first null

from top end of coil.

4. " Repeat step 2.

5. " 45.1 mc. -——- Bottom slug of T101 for maximum. Use first

peak from bottom end of coil.

6. " 44. 5 mc. Before adjusting Bottom slug of L101A for maximum. Use first
bottom slug of peak from bottom end of coil.

L101A, detune
top of T100B
(L103C).

7. " 39. 25 mc. -——- Top slug of L101B for minimum. Use first null

from top end of coil.

8. Repeat step 6.

9. " 47, 25 mc. ——— Top slug of L102 for minimum. Use first null

from top of coil.

10. " Repeat steps

7 and 9.

11. " 46.1 mc. Connect dummy Bottom slug of T100A (L103A) for maximum.
load (100 mmf in Use first peak from bottom end of coil. (Re-
series with 100 move dummy load).
ohms) from lug
C of T100B (Pin
#1 of V105) to
ground.

12. " 43.8 Connect dummy Bottom slug of T100B (L103B) for maximum.
load (100 mmf in Use first null from top end of coil. (Remove
series with 100 dummy load).
ohms)across
T100A (L103A).

13. B 47. 25 mc. Ground lug B of Top slug of T100B (L103C) for minimum. Use
L102 with short first null from top end of coil. (Remove clip
clip lead. lead).

14. " Repeat step 12, then 13, using the correct dummy load or shorting lead.

15. Test Point No. 44. 5 mc. Connect dummy Mixer output coil on tuner for maximum. (L9

1. See Tube and load (100 mmf in on VHF chassis; L8 on UHF-VHF chassis).
Alignment Dia- series with 100 Use first peak as Slug enters coil. (Remove
gram. ohms)fromlug C dummy load, VIVM, and ground from detector

of L101A (Pin load, L108).

#1 of V104)to

ground

TO CHECK I.F. ALIGNMENT (with Scope)

NOTE: Be sure, when checking the I.F. alignment, to set the channel selector switch to a channel where moving the fine
tuning control does not affect the shape or position of the I. F. response curve.

Set NOMINAL OVERALL I-F RESPONSE CURVE
Sweep Generator Scope Sweep | A slight deviation in response is tolerable, but
Connected to Connected Bias Gener- | if any great deviation is noted, the I. F. stages
ator will have to be realigned.
High sideto unground-| Through |Connect negative lead of one To Provide markers as shown on curve.
ed tube shield on V2|68Kohms to |3 v. bias battery to junction|sweep e e
(BATS). (If necessary, | junction of |[R226 and R227. Connect| from */T\ R
insulate bottom of|R127&L106, | jumpers from that point to the | 39 to - 2;\ /
shield with tape to|Ground de- {junction of R228 and L111, | 49 mc. & \\,7 =TE L
prevent grounding). |tector load |and to the junction of R124 ) 1 ‘
Lowside totuner case. |at L108 lug |and C113. Connect positive \ / 5o=4
2. lead to chassis. N %p)‘/ S
44 85
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CROSLEY Chassis 474, 475, 478, 479

To adjust the AGC, use one of the two procedures below.
The method using an oscilloscope is the best and most sat-
isfactory way.

WITH AN OSCILLOSCOPE

Tune the receiver to a medium to strong signal (Use the
strongest signal available when making this adjustment. If
only a weak signal is available, use the procedure without a
scope). Set the Area switch to the "Fringe' position, and
the Noise Gate and Contrast controls to maximum Counter-
clockwise position. Connect scope between lug 6 to T103
and the junction of R127 and L120. Adjust AGC Level Con-
trol R164 to give 1.5 v. signal, being careful not to exceed

AGC LEVEL CONTROL ADJUSTMENT

overload or shows sync instability with the Area Switch in
the "Fringe' position, put the switch in the "'normal’* posi-
tion; if it still overloads here, set it to "Local” and then
adjust for the 1.5 v. p-p. signal.

WITHOUT AN OSCILLOSCOPE

Use the strongest signal available and set the Contrast
Control to the halfway position. Set the AGC Level Control
and the Noise Gate Control to the maximum counterclock-
wise positions. Set the Area Switch to the position where
the picture does not overload (AGC Level control still in
counterclockwise position). Then adjust the AGC Control
to the point where the picture just begins to overload or

this. If the signal is so strong that the picture begins to  show sync instability. Then back off 200.
SOUND TRAP ALIGNMENT (L-108) SOUND ALIGNMENT
Step Channel Signal Generator Scope Connected
No. Set to Connected to to Adjust
1 Any Pin 8 of V-114 and chassis. | High side (thru detector | Remove V-109. Adjust L-108 (rear
unused Set generator for 4.5 mc. | probe) to cathode of pic- | slug)for minimum 400 cycle indication
channel 400 cycle AM signal (modu- { ture tube. Low side of | on scope. Replace V-109.
lated 30% or greater). scope to chassis.

SOUND ALIGNMENT ,

PROCEDURE A - (with signal from station)

Step Channel
No. Set to Adjust Remarks
1 Strong L-110 for maximum sound output. 2nd peak | Set Buzz Control approximately 90°from clockwise stop.
signal from open end of coil is the correct peak.
2 Weak T104 and T105 (front slug) for maximum sound | If the signal inthe area is too strong to obtain these peaks,
signal output. remove the antenna from the receiver.
3 Weak Buzz Control (R152) for minimum noise (hash). | This signal should be weak enough to allow noise (hash)
signal to come through with the sound.
4 Strong L-110 again for maximum sound output. Limit the volume control setting so that this peak can be
signal heard.
5 Repeat Steps 3 & 4.

PROCEDURE B - (with alignment equipment)

Step Connect Signal Gen. Connect
No. Signal Gen. Freq. MC. Scope Miscellaneous Instructions Adjust
1 {Pin 1 of V-114{4.5 mc. FM |Across speaker |Set Buzz Control (R152) to ap- |L-110 for maximum 400 cycle in-
and ground side | modulated 400 [or dummy load |proximately 90° from clock- |dication on scope. Keep signal
to junction of [c.p.s. 7.5 kc.[(3.2 ohm). wise stop. Set the Volume |high enough to assure limiting
R-127 & L-120 |deviation. Control (R142B) at a lowlevel. | 2nd peak from open of coil is the
Use a high input level on the | correct peak.
signal generator.

2 " " " Set generator output so that|T-104 for maximum response
FM signal is below the point |keeping input signal at a low level
of limiting. (below limiting). 2nd peak is cor-

rect one.

3 " iy U " T-105 for maximum response

keeping input signal at a low level
(below limiting).
4 | Repeat Step 2 & 3.
5 " 4.5 MC. AM " Use a high input level on sig- | Buzz Control (R152) for null (min-
modulated 400 nal generator imum 400 c.p.s. amplitued on
c.p.s. scope).
6 " 4.5 MC. FM " Set the Volume Control|Re-peak L-110 for maximum 400
modulated 400 (R-142B) at a low level. Use |cycle indication on scope so that
c.p.s. 7.5 kec. a high input level on signal [the FM signal is above the point of
deviation. generator. limiting.
7 | Repeat Steps 2, 3, 5, and 6.
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d the Contrast and Brightness controls set for
Socket voltage tolerance 10%. Input signal 6000

tch in ''normal” position; Function Switch in "TV" position. Voltages

shown on schematic were taken on a typical chassis. Voltages will vary between different chassis.

2. Supply voltage 117 volts 60 cycle A.C.

3. K

with an electronic voltmeter connected from socket lug to chassis. Some voltages are variable

voltages shown were measured with a normal picture on the picture tube an
110 volts black to white on the cathode (pin 11) of the picture tube.

1. All voltages measured

NOTES:

i

1000.

microvolt minimum for these readings. Area sw

4. All capacitance values in mmf and all resistance values in chms unless otherwise noted.

5. SW101B is closed when SW101A is open.

T100A, T100B, T101, T102, T103,

6. Terminals on the following transformers and coils are viewed from the wiring side
T104, T105, L101, L102, L115, L117, L119.
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CROSLEY

CHASSIS 483 CHASSIS 484

Models: J-21TAMH, J-21CAMH Models: J-21TAMU, J-21CAMU
J-21TABH, J-21CABH : J-21TABU, J-21CABU
J-21TAWH, J-21RABH J-21TAWU, J-21RABU
J-21RAMH J-21IRAMY,

The service material on pages 43 through 50, is exact for sets listed above.
The two groups of sets listed below use 17" picture tubes and are very similar
to these 21" sets. Chassis 482 uses a different tuner, Chassis 481 uses 6BA8
for V104, and both chassis use 12BHT7A for V110. There are also other minor
differences.

Chassis 481, used in Models J-17TABH, J-17"TAMH, J-17TAWH, AT-70B, AT-70M,AT-7T0W
Chassis 482, used in Models J-17TABU, J-17TAMU, J-17TAWU, AT-71B, AT-71M,AT-7T1W

Chassis 487, used in NG -
Models AC-10B, -M, AH-108B,

q q q cn35
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CROSLEY Chassis 481, 482, 483, 484, Alignment Information, Continued

SOUND ALIGNMENT

The 4.5 mc, trap ( rear slug of L109) must be aligned first, regardless of which procedure is used for the remainder of the align-
ment (Procedure A or B).

Step | Channel Signal Generator Scope Connected
No, Set to Connected to to Adjust
1, [ Any Pin 7 of V-104 and chassis, Set | High side (thru detector probe) to | Adjust L-109 (rear slug) for minimum

unused
channel

greater),

generator for 4.5 mc. 400 cycle
AM signal (modulated 30% or

cathode of picture tube, Low side
of scope to chassis.

400 cycle indication on scope.

Proceed with the remainder of the Sound Alignment, using either a signal from a TV station as in Procedure A, or alignment
equipment as in Procedure B.

PROCEDURE A

(with signal from station)

Step Channel Adust Remarks
No. Set to
1, Strong L108 for maximum sound output. 2nd | Set Buzz Control approximately 90° from clockwise
Signal peak from open end of coil is the stop.
correct peak.
2, Weak Signal L111 and L109 (front slug) for maxi- I the signal in the area is too strong to obtain these
mum sound output, Ppeaks, remove the antenna from the receiver,
3. Weak Signal Buzz Control (R132 for minimum | This signal should be weak enough to allow noise
noise (hash). (hash) to come through with the sound.
4, Strong Signal L106 again for maximum sound out- Limit the volume control setting so that this peak

put.

can be heard,

o, Repeat Steps 2,3 and 4.

SEE NOTE "A".
PROCEDURE B

(with alignment equipment)

Step
No.

Connect
Signal Gen.

Signal Gen,
Freq. MC.

Connect
Scope

Miscellaneous Instructions

Adjust

1, Pin 7
V104

of 4.5 mc,
FM modu-
lated 400
c.p.s. 7.5
ke, devia-
tion.

Across speak-
er or dummy
load (3. 2 ohm).

Set Buzz Control (R132) to
approximately 90° from
clockwise stop. Set the
Volume Control (R135) at a
low level. Use a.high in-
put levelon the signal gen-
erator,

L106 for maximum 400 cy-
cle indication on scope.
Keep signal high enough to
assure limiting. 2nd peak
from open end of coil is the
correct peak,

Set generator output so that
FM signal is below the
point of limiting,

L111 for maximum re-
sponse keeping input signal
at a low level (below limit-
ing),

L109 (Front slug) for maxi-
mum response keeping in-
put signal at a low level,

4.5 mc.
AM modu-
lated 400
C.p. 8.

Use a high input level on
signal generator.

Buzz Control (R132) for null
(minimum 400 c. p. s. amp-
litude on scope).

4.5 mc,
FM modu-
lated 400
c.p.s. 7.5
ke, devia-
tion,

Set the Volume Control
(R135) at a low level, Use
a high input level on signal
generator,

Re-peak L106 for maximum
400 cycle indicationon
scope so that the FM signal
is above the point of limit-
ing.

6.

Repeat Steps 2,

3, 4, and 5.

SEE NOTE "A",

NOTE

nA”

In extreme fringe areas, and areas subjected to heavy impulse noise, it may be possible to improve the rejec-

tion 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

(L106).

properly adjusted before readjusting the quadrature coil
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.
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CROSLEY Chassis 481, 482, 483, 484, Alignment Information, Continued

F. ALIGNMENT

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

CAUTION: One side of the chassis is connected to the power line, Therefore, test equipment should not be connected to the receiver unless

an isolation transformer is used between the power line and the receiver.

AN ISOLATION TRANSFORMER IS USED.

DO NOT GROUND THE RECEIVER CHASSIS UNLESS

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

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

Step Connect Signal
No. Generator Signal Gen, Connect Miscellaneous
Through a .01 Freq. MC. VIVM Connections and Adjust
Capacitor Instructions
1, Test Point No. 24,25 me, Junction of Connect a 3 volt T101 for maximum indication on meter,
2on Tuner, See R118and C113 bias battery, nega-
Tuner layout for and chassis, tive lead to junction
tube & adjust- of R117 and C111,
ments & test positive lead to
point locations. chassis,
2. " 22,9 me, " " L103 (rear slug) for maximum. Use first peak
from tinnerman clip end of coil,
3. @ 21.9 mec, " " L103 (front slug) for minimum. Input level should
be high enough to produce atleast .5 volts at null on
VTVM. Use first null obtained from end of coil
form opposite tinnerman clip.
4. Repeat steps 2 and 3
5, " 25.7 mc, " " L102 for maximum.
6. " 25.1 mec. " " L101 (front slug) for maximum., Use first peak
from tinnerman clip end of coil.
7. " 27.9 mc. " " See Note 1,
L101 (rear slug) for minimum deflection on VTVM,
Use first null obtained from end of coil form oppo-
site tinnerman clip,
8. Repeat steps 6 and 7, if adjacent channel trap is used.
9, Test Point No. 25.1 mec. " Connect a 100 ohm L11 (brass screw) on the Tuner for maximum,
1. Tunner, resistor in series Chassis 484.
with a 1000 mmf., L9 on Tuner for maximum, Chassis 483,
cap, across L101,
Note 1. This adjustment can be made only on receiver where the Adjacent Channel Trap has been added.

TO CHECK LF. ALIGNMENT {with scope;

Excessive sweep input will overload the circuit and cause distortion in the wave form.
ing and decreasing the signal input level and noting any change on the wave form.

Check for possible overload by temporarily increas-

Excessive signal from the marker generator will sale distort the wave form. Be sure to keep the marker at the minimum usuable amplitude,

NOTE: Be sure, when checking the I. F. alignment, to set the channel selector switch to a channel (other than UHF) where moving the fine
tuning control does not affect the shape or position of the I. F, response curve,

Sweep Gen
Connected to

Scope

Connected to

Bias

Sweep Gen.
Set to

Remarks

Ungrounded | High side of | Connect a 3| Sweep from| Provide markers as shown on curve.
shield of V2 | contrastcon- | voltbiasbat- | 20 to 30
and chassis | trol R120and | tery nega- | megacycles

chassis. tive lead to

Contrast junctionof

control at R117 and

minimum C111, posi-

contrast, & tive lead to

Area Switch | chassis, 98%
set to the

distant

position.

2l.?MC

3.5-4mC

60—
T0%

|

NOMINAL OVERALL I-F RESPONSE CURVE

2425

A slight deviation in response curve is tolerable, but if any great deviation is
noted, the I, F. stages will have to be realigned.
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CROSLEY Chassis 483 and 484, Tuner Schematic Diagrams, Continued

VHF TURRET TYPE TUNER SCHEMATIC
Part No. 158847-1

co {

HF

XTAL

cLiPs
5 \vas
'cosf | 12506
i ! OSCILLATOR
[ N\
L]

'

SEENOTES

R2
2,2K

1504
ce,l, 17, Clq c co cio
H HHH_ Re
\ ! ! r
82 K 1
w3 ci2
s 22 B 120
H > Y .
54 I - 25.4 MC _YEL,
7[ @ TP3IYI-F

FIL.

TPI P2 oUTPUT
[Ba 0 & 6 o CHE ais|
8.2 43
NOTES: L -4
1. ALL CAPACITANCE VALUES ARE IN MMF. AND ALL RESISTANCE VALUES
IN OHMS UNLESS OTHERWI SE SPECIFIED,
2. K = 1000,
3. FEED THRU CAPACITORS ARE 800 MMF. MINIMUM UNLESS OTHERWI SE
NOTED,
4. ONE OF TWELVE VHF CHANNEL STRIPS MOUNTED IN DRUM.
5. COZ IS INSTALLED WITH FIRST UHF CHANNEL STRIP.
VHF SWITCH TYPE TUNER, Part No. 158674-1
- Te-2
556 2510
CNANNELL!I’S 0SC/ MIXER — o6
RF PLATE ADY Lo cnm;(slen‘sw C'}J_ ULU“U f (su 1
DX 5 __m_{ z
120
roungT T o2 1 " .
o = g QUTRUT
" s ison.
= 3
o n ° o
3
o
La !
GameLs sl
= < ; ;[sooo .
c3 =
. Ld 7] :
s 4 Al
h had R L o] o4
L) °
SEok ¢l CQL g
2 [is 1370 L]
W) /3 =
470
LS 22K

NOTES'
1 ALL CAPACITANCE IN MMF AND ALL RESISTANCE IN
OHMS UNLESS OTHERWISE NOTED
2 K+1000
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CROSLEY Chassis 483 and 484, Service Information, Continued
CODE CHANGES

Code letters are stamped on the chassis directly following
the chassis number, andare used toindicate that certain cir-
cuit changes are incorporated in that chassis which are not
found in chassis with earlier code letters, Unless otherwise
stated, the circuit changes identified by a certain code letter
are also carried over into chassis with later letters. The
schematic shows the circuits found in chassis coded Cand D.

CODE A - These chassis differ intwo respectsfrom the large
schematic. On code A, there was no 5000 mmf
capacitor C163 between pin 7 of the Damper tube
and ground, That capacitor was added only on
code B chassis and later. On code A chassis, the
Horizontal Drive Trimmer C162 was omitted, and
the value of C150 was 560 mmf,

CODE B - Code B designates Yhe addition of the 5000 mmf
capacitor C163 between pin 7 of the Damper Tube
and ground, It was added to prevent the H.V,
pulse from being radiated into the video and AGC
circuits and affecting their operatien. On code B
chassis, the Horizontal Drive Trimmer C162 was
omitted, and the value of C150 was 1300 mmf.

CODE C - On code C chassis, the Horizontal Drive Trimmer
C162 was added across C150, and the value of
C150 was changed from 1300 to 390 mm{, Adjust-
ment of the Horizontal Drive Trimmer compen-
sates for variations between different manufactur-
ers' tubes, Many production chassis have a 430
mmf capacitor in this position instead of 399 mmf,
for the two values are interchangeable in this lo-
cation, On code C chassis, the trimmer is ac-
cessible from the wiring side of the chassis after
the cabinet is removed,

CODE D - On code D chassis, the Horizontal Drive Trimmer
is adjustable through the hole in the chassis lo-
cated next to the Horizontal Oscillator Coil T108
(see sketch of Tube Side of Chassis). Except for
change in location of the trimmer, chassis code
C and D are the same.

UHF CONVERTER, Part No. 159952-1

On chassis 483 and 484 stamped with code letter E or
later, a change has been made to improve vertical
linearity. Chassis with code letter D or earlier have
the circuit shown in the large schematic.

The circuit was changed as shown in the schematic
below.

wV.P-p

IKUB'O"-

¥

USED ON CODE A and B ONLY

-
. .::E f‘\:

,99"59&. woTE &

NOTE:

1. K 1000

2. All Capacities Values in MMF. Andall
Resistance in Ohms Unless Otherwise

LT

o ) Al P
T e
_Lr_ novE

Noted.
3. All Sections of Switch SW1 are Viewed

From The Shaft End.

4, When Possible, Replace The Crystal

Mixer With One Of The Same Type. When
The Same Type Is Not Available, One Of
The Types Can Ordinarily Be Used As A
Substitute. However Because of Individu-
al Crystal Characteristic The Substitution
Of The IN72 (Part No. 151871) For The
INB2 (Part No. 155459) Or K3D May Be
Less Satisfactory,

5. In Some Early Production UHF Tuners,
R11 Was Not Used. In some Later UHF
Tuners, R11 Is 87,0000hm, 10%, 1/2 Watt.
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION
CROSLEY

VHF ANTENNA UHF CONVERTER
Chassis 483, 484 I_t——l—] PART NO. 159952~ 1
. . FOR SCHEMATIC SEE PAGE 47 VHF TUNER PART NO, 158674~
Schematic Diagram FOR SCHEMATIC SEE PAGE 44,
ROI . ue AN
470K ::: A:’L il ; TUNER f' - -liz- b“'\. cia
T F 1
co Samnas o ¢4 oot
{ FROM SHAPT EWO. roe = 1 | rouo
VHF 470 "4 lce
NA INPU Raz
ANTEN o NPUT Con 484 ; 4*
i— vk CHASSIS Do e miog Col
TUNER R4 | =Ry e=r=a 150 A
RI02 . oo - - -, |0 TO R4 o
] car vocisl
470K S ) B =
L} +
VHF TUNER PART NO. 1388471 = D
FOR SCHEMATIC SEE PAGEG § % i
3
- ! :
[
: #ne N +260V
g‘ ' 2! TO LIOY
Ls TS
VHF| L5 I T (
ANT Vi Re
.___1.-_-4'--w-m~_-r,; SEENOTE 8
s oL
FOR 483 I ¥-zdnity CONNECTIONS TO < o1 000 e S L
CHassis 1oC2y  Csy VHF TUNER: g 5
Vo i CHASSIS 483 SEEFIG.1 .M G
' = = CHASSIS 484 SEE FIG.283 RIOS
) 0 c ) 2700 GNI
y L] 0 RIO3 I‘
== |
WHTE TO Rio4 =
HITE ARED )
oo . 1033
} RF TUNER HEATER WRING | T
| 484 CHASSIS 1 RIO4 FiL T M 03
! AREA .
! sk s | S A A 20
! ! swio2 - IOMEG TMFO. Lo D
\ LOGAL STAN
: i | LIo8
' | cms RI77 i e .18 /\/\ =2 _ s
i L p2E YTV g
| i I&O 1BMEG 7.5 04 Ciage o~ 0.8y P-p Fe ! n.'%e 45
) T = 220K | M +52v 680X
0 1
. ]
: ? A g
1 Q 28V. PP | .o
) WD

483 CHASSIS

200
")
S I AN -
A-F TUNER HEATER WIRING | h G0 G40 é\
e

—os . 6. ' - RI39
sw.ﬂ ] b ___) S T G103

1058
8

cuoz| o I VHF_R-F TUNER X V. e
i HEATER WIRING 1 3C86 3006 SAvE 6848
| 1 VIOI vioz vio3 vio4
i \ LIO ca | 32v. p-#
) SEE FIGURE QOR 5 A Teo
| WHICHEVER APPLIES |
4 & WD, 2= MFD. o
cia6 L Gaz, N
33 101
214TP4  6SN7GTE 6CS7 3N save =
Vi3 vIo? viio vIo6  VIOS RIG7
150K

SEE CODE CHANGES

Removing ‘I’he.Chussls and Base (or Shelf) 3. Remove the two wood screws that hold the chassis to the
From The Cabinet wood strip on the inside of the cabinet above the chassis,
Table Models: 4, Remove the six head screws and lockwashers on the under-
side of the base (along the sides of the cabinet). Also re-
move the one wood screw that is through the base at the
center front on the bottom,

1. Remove the control knobsg, the cabinet back, the antenna
terminal plate, the wires connected tothe antenna terminals,
and the wires from the speaker (or the speaker from the

cabinet. S. Lift the cabinet up and off the base.
2. Remove the two wood screws on the inside rear corner 6. To replace the chassis and base in the cabinet, reverse the
braces that hold the cabinet to the cabinet base. removal procedure,
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SCHEMATIC WIRING DIAGRAM

CHASSIS 483 & 484 CODE C and D

SPIOI
0
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RI35
330K
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(SEE CHART)
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Notes are on page 50; Code Changes on page 47.
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CROSLEY Cﬁassis 483 and 484, Service Data and Notes, Continued
HORIZONTAL DEFLECTION TRANSFORMER TERMINAL LOCATIONS

The two terminal location diagrams and schematics for T109 correspond to earlier and later pro-
duction Horizontal Deflection transformers T109. They are interchangeable, and Service Replace-

ment Transformers 159412-2 will be either or both types intermixed,

It will be noted from the diagrams that when one type transformer is used in place of the other, the
lead from the damper cathode and the lead from C153 must be connected to different terminal lugs.

The diagrams show the correct connections in each case.
main the same,
fective transformer and re-use it on the new transformer.

LEAD FROM LEAD FROM
DAMPER CATHODE DEFL, YOKE

TIO9’J)'—.C|53
& 4 ;l
~ oo

EARLY PRODUCTION

NOTES

All voltages measured with an electronic voltmeter connected from
socket lug to chassis. Voltages shown on schematic were taken on
a typical chassis. Voltages will vary between chassis and also with
input signal and other settings of the controls. Some voltages are
variable; Voltages shown were 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%. Noise Gate in open position for these
readings. Input signal 3000 microvolts minimum,

Supply voltage 117 volts 60 cycle AC.

K = 1000

All capacitance values in mmf, and all resistance values in ohms
unless otherwise noted,

Lug 3 connected to boost voltage and lug 3, 8 and 5 connected in-
ternally.

Terminal board located tolower right of Deflection Yoke allows ad-
justment of Focus voltage to individual tube characteristics.

Outlines of the following transformers and coils are viewed from
the wiring side of Chassis: L101, L102, L103, L106, L109, L111,
T101, and T108,

L101 is designed so that an adjacent sound channel trap (Part No.
158194-1) can be added in areas where such interference is preva-
lent,

-
}
NS
~ 38,
5|
. &

The connections of the other leads re-
When using the earlier transformer as a replacement, remove C153 from the de-
(Dress away from H.V, coil),

LEAD FROM
DAMPER CATHODE

J LEAD FROM
| DEFL,YOKE

Cis3

LATER PRODUCTION

COIL AND TRANSFORMER

LUGS

Tio8

]

ona
Swuas

T101

Qw e
on o-

Lio2 3
LOCATING
uP

LOCATING
L Io,—9 LIP
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nUMON:

(Schematic on pages 52-53;

Alignment data on page 54)

M -3 vOLTS
ALIGNMENT FROM BIAS
GENERATOR SUPPLY
1000 1ok
vpe
SPAGHETTI
INSULATION ALIGNMENT
PROBE

TO TUNER
LOOK POINT

Figure 1

Probe for use in connecting
quip t and bias to grid of
mixer stage. The probe is plugged into
the tuner look point.

Figure 2. Oscillator slugs for VHF tuner
89 013 555.

TUNER OSCILLATOR ADJUSTMENT

If one or more stations cannot be tuned
in properly, within the range of the Fine
Tuning control, the tuner oscillator slugs
require readjustment.

If the highest frequency station that
cannot be tuned in properly is between
channels 2 and 6 readjust the oscillator
slugs as follows:

1. Turn the Station Selector knob to the
highest channel that does not tune in
properly.

2. Readjust the oscillator slug of that
channel (see figure 2) so that proper
tuning, within the range of the Fine
Tuning control, is obtained.

3. Turn the Station Selector knob to
cach lower channel and check the fine
tuning.  Repeat steps 1 and 2 of the
above procedure for each available lower

RA-356,357 CHASSIS

ALIGNMENT TEST POINTS

MIXER

PLATE COIL

& _ l

TUNER
LOOK POINT ]

YARIABLE BIAS
SUPPLY

2ND. AUDIO
AMP.

M
v208
6405

J202

A A 1A ]
[é

RATIO DET.
IST AUDIO
AMP.

2ND.V.ILF.
v202
[:3:13
@ 203

P207 3RO, V.I.F.
Y203
6CB6

@ Z204

HORIZ.
PHASE

-ﬁ' V'°5°°ET- DET.
| V204

BALS

NOYE: THE CHASSIS
SHIELD OVER 7204
SHOULD REMAIN IN
PLACE OURING
ALIGNMENT.

IVTVM
2VTVM

L210A (BOTTOM)
L210B(TOP)

SOUND l.E
V206
6aUs

frequency station that does not tune prop-
erly.

Note: If channel 5 is the highest low
channel station available, readjust the
channel 6 oscillator slug when the chan-
nel 5 slug does not have sufficient range.
If a lower channel oscillator slug does
not have sufficient range for proper tun.
ing, the next highest channel oscillator
slug should also be readjusted.

If the highest frequency station that
cannot be tuned in properly, within the
range of the Fine Tuning control, is be-
tween channels 7 and 13, readjust the
oscillator slugs as follows:

GROUND LEAD

OF VTVM OF VTVYM

1. Check the tuning of the available
stations between channels 7 and 13. If
one or more stations does not tune prop-
erly, adjust the channel 13 oscillator
slug so that all available stations between
channel 7 and 13 can be properly tuned,
within the range of the Fine Tuning
control.

2. Check the tuning of all available
stations between channels 2 and 6. If the
tuning of one or more stations is not
propert, repeat the previous procedure on
the adjustment of the oscillator slugs for
stations between channels 2 and 6.
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Du Mont RA-356/357 CHASSIS
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION
ALLEN B. DU MONTY VIDEO IF ALIGNMENT RA-356/357

Remove the Horizontal Deflection Amplifier and Damper tubes. Use the tuner look point probe (see figure 1) to con-
nect the alignment generator and a —3 volts bias supply to the mixer grid. Connect a second variable bias supply to P207.
Rotate the Station Selector one position clockwise from Channel 13.

i Signal Generator ﬁéutput . .
Step Frequency | Connect To| Indicator Connect To Bias Adjust
1 44 MC .;::‘:: %S::: — Po.:‘:(“ "3L::l|‘u Z204 for maximum negotive reading
ker) | Fi » | vrv > - 5
e "6 M | LIVIVM | | 207 —4.5 volts.
(4A5A.s lfAC) As Aba As Above
arker ve . . N
2 |(Ne Sweep) @ As Above SVTVM As Above Z203 for maximum negative reading.
As Above
42.5 MC | As Above |o; Above As Above Z202 for moximum negative reading.
3 (Morker) VTVM
(No Sweep) @ 3
L201 (top) for 47.25
MC trcfp. L201 (bot-
N tom) for 41.25 MC
B LA Oscillo- | Pin 5, V201 trap. Adjust simul-
iCenter Freq, Tuner Look s
4 M " As Above | geaph 4XTAL Point —3 volts tancously Mixer plate .
D°. . @ through in « | coil and Z201 (top) = i
eviation XTA P207 =3 volts. for 45.75 MC: Marker. Z201 (bottom)
for 42,25 MC Marker. Note: Repeat ad-
justments until markers are positioned
as specified.
L2035 R313
: 1
5 4403 ACASS LD A As Above None Required L210A (bottom) for minimum amplitude.
™ ® SXTAL |
SOUND IF ALIGNMENT
Junction of (Note: Add R1 ond R2, see Alignment
6 | (B2IC |pin2, voo5| \ryp R1-R2 Test Point Drawing)
(No Sweep) @ None Required 2206 (bottom) and L210B (top) for
P 6VTVM maximum negotive reading.
Between P203 (Note: Set VTVM to zero center scale.
and junction Connect VTVM D-C probe to junction
7 As Above | As Above | VTVYM of R1-R2 As Above ng 0%1)-R2 ond VTVM ground lead to
® 7VTVM Z206 .(top) for null point.
Remove R1-R2.
ALTERNATE SOUND IF ALIGNMENT — USING TV SIGNAL
. Junction of (Note: Add R1 and R2, see Alignment
TV Signal, Teleset R1-R2 Test Point Drawing)
t
6 must be tuned for VTVM None Required Z206 (bottom) and L210B (top) for
best picture 1 | 6VTVM moximum negative reading.
P203 (Note: Set VTVM to zero center scale.
EH e AT
7 As Above VTVM of R1-R2 As Above 3203)- an grou ead to
Z206 (top) for null point.
JYTVN Remove R1-R2.

NOTE: When the sound i-f alignment has been completed, adjust the tuning slug of L210B (top) approximately ¥4 turn far
best sound quieting (least sound background hiss). Make this adjustment with a weak TV signal exhibiting picture snow.

CH ASSIS NOTES rotated fully counter-clockwise $202 opens (Local position

as shown in the schematic). .

1. ANl waveforms and voltages were taken under operating 3. Voltages = 209% of those shown are normal.
conditions, The receiver was tuned to an average strength o
TV signal, the Contrast control rotated fully clockwise and 4. All resistors are 10%, one-half watt, unless otherwise indi-
the Picture Stabilizer control was rotated fully counter- cated. W. W. indicates wire wound resistor.

LA 5. All capacitors are 20%, 500V, unless otherwise indicated.
1 S ) A

2. The Picture Stabilizer control and switch consists of a poten- Al p are .Ul indicated as follows:
tiometer, R319, and a snap switch, $202. When R319 is M-Mica, P-Paper, * -Electrolytic, MP-Molded Paper
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

Lmerson Tetvision

TYPE
TYPE MODEL NUMBERS TV CHASSIS TUBE SIZE TV TUNER UHF STRIP
VHF 1138, 1150, 1152, 1154, 1164 120284-P 21ALP4B 470867 ™
Receivers 1124, 1156, 1174 120286-P 24DP4A
(See Note Below) 1158C 120290-P 24DP4A 470866 TD
UHF-VHF 3, 1155, 1165 120285-T 21ALP4B 470825 NO
s, 18 UHF STRIPS
Receivers 1125, 1157, 1175 120287-T 24DP4A 470825 NEEDED

The VHF models listed above can, if desired, be easily adapted to UHF by means of interchangeable tuner channel coil
strips or by use of an external UHF converter,

The chassis listed above are electrically similar to the group described in the
1956 Television manual. Important service information, production changes,
and a complete circuit diagram are printed on pages 55 through 58. For align-
ment information please refer to pages 41-43 of Supreme Publications, Volume
TV-11, "Most-Often-Needed 1956 Television Servicing Information."

TUNER 470825

VHF SECTION:

The front section of the assembly contains a new type 12 channel, single-strip VHF cascode turret tuner, with an extra
coil strip (13 instead of 12). The 13th position is used for UHF operation and automatically converts the VHF tuner to
an additional two stage |.F. amplifier since the extra strip in this position is resonant at the |.F. frequency. The VHF
oscillator (1/2 5BR8) is disabled in the UHF position since it receives no plate voltage.

The operation of the tuner on VHF is similar to a conventional cascode tuner except that now the R.F. A.G.C. voltage
indirectly controls the bias voltage on the mixer tube (1/2 5BR8). The voltage that is developed across the first triode
section of the R.F. amplifier tube (4BQ7A) is the cathode bias voltage of the mixer tube. (See tuner schematic). Since
the operation of the R.F. tube is A,G.C. controlled, any small variations of A.G.C. voltage will in turn cause a change
in the cathode bias voltage of the mixer tube. In this manner, changes in the A.G.C. voltage controls the operation of
both the R.F. and mixer tubes. This greatly increases the operating range of the tuner. Separate YHF and UHF antenna
inputs to the tuner are required.

o — — ——— ——— ————— — — —— — — —— ———— — —————
l TO CHECK OSC INJECTION. [ e e e e — — ———— — ——— ————— ———————————— ————{——
DISCONNECT GROUND END_AND *——) g 11
' INSERT A 100 OWM RESISTOR || €17 7go0 N UNF DRUM SEGMENT
| 2e80as Vs ke Ton ihne s 1] A :
| AcRoas THIS RESISTOR VARES | == b ———— e
[ e e o e = e e e
SStomee 0 VHF DRUM SEGMENTS
[AS
AL S |} Yo OB TA Ll o CHANNEL 2 THRU 63
ce TEST POINT 3 —— e e . e st e 2 e ) e .
"‘n-m-‘——— —— —

VIDEO I.F.
OUYPUT

(41 uc)

3t

<
RIS &

< 1000| h

n2 no oK <

§
H

PT N0 | AAA-
ezar <1 c26 c2T V'°
1000 148 10004 60 ————serioe

SL2mee N \000
:_@_c,f‘ F}{ 1550 t '.'"ﬂ‘/w z"" m,\L

p
A :g:v

ne TOP COMPARTMENT

ALL RESISTORS ARE IN ONMS (K=1000) I
ANG 1/2 WATT, ALL CAPACITORS ARE

. VHF SECTION IN MMFO'S, UNLESS OTHERWISE NOTED.
NOTE: — — —

WHEN ORDERING STRIPS, ORDER BY CHANNEL
NO., LETTER AND TUNER PART NO.

MECHANICAL PARTS CAN BE ORDERED BY
NAMING THE PARTS FUNCTION AND NOTING
THE TUNER PART NO.

,.
[
]
1
1
[]
]
]
IU
12

ASC +150V. | +24
FILAMENT
600 MA

SCHEMATIC DIAGRAM OF UHF-VHF TURRET TYPE TUNER PART NO. 470825

UHF-VHF TUNER PART NO. 470825
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION |

EMERSON RADIO

REMOTE CONTROL ASSEMBLY

WAVE SHAPE ANALYSIS CHART

Slight peak to peak voltage differences may be noticed on chassis of later triangle codes.

MODELS USING

CHASSIS

120284-P
120285-T
120286-P
120287-T
120290-P

The peak to peak voltage given may also vary slightly depending on signal strength and component variations.
To accurately observe the wave shapes, the relatively high input capacity of an oscilloscope must be reduced so as not
to change the operating characteristics of the television set. Failure to do this will result in wrong wave shape readings.

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

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

3. The 30 and 7875 C.P.S. oscilloscope sweep settings are used so as to permit the serviceman to observe two cycles

of the wave shape.

is will

illoscope may be upside down from same wave shape shown here. Th

depend on the number of stages of amplification in the oscilloscope used.

in your osc

A wave shape seen i
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AND 172 WATT UNLESS OTHERWISE NOTED.
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CAPACITORS MORE THAN ONE ARE N HMFDS
UNLESS OTHERWISE SPECIFIED.
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION
EMERSON RADIO
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION
EMERSON TV Chassis 120284P, 120285T, 120286P, 120287T, 120290P, Continued

CONDITIONS FOR TAKING VOLTAGE AND RESISTANCE READINGS
The voltage and resistance measurements listed were taken on chassis 120285-T coded triangle. A
Due to component variations, voltage and resistance readings may vary slightly from those given here. Slight variations
may also be noticed if chassis is not coded as mentioned above.
The picture tube, deflaction yoke and high voltage circuits were connected to toke the following readings and waveshapes.
1. Antenna disconnected and antenna terminals shorted on tuner and connected to chassis {use short leads).

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

<

3 volt bias battery connected to A.G.C. circuit, positive terminal to chassis, negative termina! to junction of R-95,

C-73 and C-1, R-1. BIAS BATTERY USED FOR VOL TAGE READINGS ONLY.
All controls in position for normal picture. (Varied when it diractly effects reading).
All measurements taken with a vacuum tube voltmeter and chmmeter.

4
5
6. All readings listed in tables were taken between points shown and chassis.
7. Resistance readings are given in ohms unless otherwise noted.

8

N.C. denotes no connection. RESISTANCE READINGS
TUBE PIN NUMBERS
Symbol PIN 1 PIN 2 PIN 3 PiN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9
V- 1.25 MEG. 6801 4.00 4.40) *15K *15K o0
V-2 2.20 472 4.40 5.00 * 15K *15K o0
v-3 0.102 180} 5.00 5.50) 18K 50K 00
o V-4 0.10 1.0 MEG. 5.50) 6.00 120K o) 47000
V-5 | 0-6000 500K 0{) 1.80 1.80 2.60) *20K *26K o
V-6 14K 220K 8K 1.0 1.90 *15K 9] ol 2.6 MEG.
v-7 95K 95K 170K 110 o o0 00 10 MEG. 220K
V-8 N.C. 7.00 *16K *16K 470K 4500{) 6.00 470()
V-9 | 470K-2 MEG.|  INF. 00 900K *28K 01 3.2Q 2.80
V-10| 1.5 MEG. | *16K-50K | 450K 500K 60K 00 3.30 3.60
v-11 16K 3.50 450K *24K 450K N.C. 3.00 1000
v-12 INFINITE RESISTANCE
V-13] N.C. N.C. INF. N.C. *15K N.C. 1.200 2.87
v-14 1.60) 3.600 *16K *16K 2.2 MEG. INF. 3.600 | 330.18000)
v-18 N.C. 16K N.C. 2500 N.C. 250) N.C. *16K
TUBE PIN NUMBERS
Symbol
PIN 1 PIN 2 PIN 6 PIN 10 PIN 11 PIN 12
n 0 *INDICATE VARYING RESISTANCE
il 0 10K 16K il 260K (Lt WAIT UNTIL METER SETTLES.
PRODUCTION CHANGES
In the course of production various changes were incorporoted in the order shown below. Chonges
as listed under a particular letter also include chonges os listed under oll previous letters unless
otherwise noted.
1.  To r:duce video ringing in certain areas.
120284P
We have found that in areas where a transmitting station is peaking the high frequency components 120285T
of their picture transmission some video ringing might result. To eliminate this possibility 120286 P
a 4700 ohm 1/2 watt resistor has been added across the video plate shunt peaking coil (L-9, 120287T
440 uh). Chassis already incorporating this change are coded as follows: 120290P
2, Intermittent operation of certain 2AF4 UHF oscillator tubes.
It has been found that under low line voltage conditions certain 2AF 4 tubes would oscillate
intermittently. To eliminate this possibility and make the selection of 2AF 4 tubes less critical
a 330 ohm 2 watt resistor has been placed in parallel with filament dropping resistor R-74 120285T
(43 ohm 20 watt). Chassis already incorporating this change have been coded as follows: 120287T

3- Addition of Horizontal Width Control

After production started on those chassis covered by this addendum, an aluminum shim type of
horizontal width control was added. This aluminum shim (part #412302, 2 1/4" x 6"} is wrapped
around the neck of the picture tube and is held in place by the centering device. To control
picture width, it is only necessary to move this aluminum shim in or out of the deflection yoke
field.

After adjusting the horizontal width device, make certain that the ion trap is correctly readjusted.
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Fmerson Teteoision
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The VHF models listed above can, if desired, be easily adapted to UHF by means of interchangeable tuner chonnel

coil strips or by use of an external converter. Make sure the
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

EMERSON TV Chassis 120292P, -V,

TO REMOVE FRONT MASK:

bottom channel.

120293T,

-X, 120299V, 120300X, Continued

Remove knobs ot top of mask and insert fingers into spaces formerly occupied by knobs. Pull mask out and then up to clear

NUMBER_SEE
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,';:l p s ® lasmc. ® [4.smc.
— AN o |-
T L-2
470870 D O @ D'"” R T4
— QO O 0 (s
45.2MC. 45.75MC. PICTURE
T-1® STABILIZER
42.6MC. CONTROL
CHAN. 13
0SC. ADJ, T4 [B-3]{e-2] 41.25MC. TOP
W, J SOUND TRAP
470876
470892 42.6MC. BOTTOM 088
) LOCAL
sl O (OO S
. 6 —p d
0SC. ADJ FUSE CONTROL
UHF _» @
0SC. ADJ. s 12
HORIZ. @ @HORIZ.
FREQUENCY PHASING
470869 COIL colL
R-81
ERTICAL
470868 VERTICALO
470889 P s
4 Ay -
— (&2 HOR1Z. VERTICALO

ALIGNMENT POINT DIAGRAM
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

TOR-36
| MEG

EMERSON (Continued)

F TS B 2 s +I50V
. BRIGHTNESS OF v-i0
CONTROL 6CG?
SOUND & VIDEO PRINTED CIRCUIT BOARD 0% HORIZ. 70 PN 1
HOLD CONTROL OF V-6

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 component
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 the printed
board and lift out the component. If the wire lead
is bent over, first heat and pry lead wire up. A de-
fective component with many terminals may be re-
moved by clipping into several parts and removing
a small section at a time.

Use a low wattage (20 to 30 watts) soldering iron.
Be careful not to apply excessive heat since this
may cause the printed foil to loosen. Broken foil
leads may be repaired by soldering a hookup wire
across the break.

A small stiff bristled brush should be used to wipe
away melted solder before it has a chance to accum-
ulate or drip on adjacent parts or printed wiring.
TO R-T7
-5 MEG.

VERT. HOLO
CONTROL

T0
JUNCTION
OF R-66,

R-19

TO R-81
2 MEG.
VERT, SIZE
CONTROL

HORIZ. & YERT. SWEEP
PRINTED CIRCUIT BOARD




VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION
EMERSON RADIO OG%DP’ST SINGLE SPEAKER DUAL SPEAKER

v-8 CONNECTION CONNECTION
Schematic Diagram 5AQ5
Chassis 120292P, -V,
120293T, -X, 120299V,

SOUND LIMITER

SP-1

and 120300X.
=
VHF TUNER 470868 SP- it
ON CHASSIS 120292-V. 3 i
i e
VHF TUNER 470889 “
ON CHASSIS 120299-V. il
il
UHF-VHF TUNER 470870 a4l Used in Chassis ]
ON CHASSIS 120293-T (x;;o) 120302, 120303. :;
UHF-VHF TUNER 470876 ‘l
ON CHASSIS 120293-X. Y t2esy i
i
UHF -VHF TUNER 470892 ;‘
ON CHASSIS 120300-X. Ul
i
VHE ANTENNA ) _I_ ¥
AL ANCED) RS Sop - -2sMc. 2D VIDEO b
> I LE AMP |
i 1T VIDEO AND SOUND ! 38D VIDEO
B LE AME, I £ AMP, |: 1 E AMP,
[ P —
"I V-2 3CB6 iasv s v-3 3CB6
. T
o V-16(A) i
° - ' |
< o = | l_
3, A
.3 " -
P oo 2oz PRI
< w - = VHF
) Has
] g - M é : (1 ' TUNER
s - 5 & £ : T ) e
c 3 g. - < _2 l V-15 4BQ7AR F_AHRl oﬁézzn;s;rs
2 28 .= by € lv.16 5aT8 osca | 20%9%°
2 .s - a 3 ] MIXER
G e 5 : z g _g | 8+ FiLos+ P age ’1
5 8> & DO - " L e [ [ [ [ =
S S & B ©
t w2 £ 35 a
g S o F g _:U +250V. lusov. l AGC LINE
c
° E 3 = =5 = "
o ° TO MEATER Gellc
‘E‘. & 3 -g <« 4 ® STRING E=
. e 8¢ £ -3 H o Jl picrone
o VY W= 0 " 25 R-48 S STABILIZER "
-8 E 0~ 5 ~2 _g ° 100K ‘ 30CPs / TeTS CPS,
6 6 =32 ©° . - E 3 LOW VOLTAGE
h = ° : c ] - -] RECTIFIER
o = wd ¢ " € O
= o o _ e w H E o x
R pE o= a 6 u gy
[ T e = [~ +270%. 53
5 & ©°3 B8 3 ) -« 2
s " o w < .E : g = 7878 C a8
« O £ £ ¢ [-] 0
2 2 g - 2 0 ° S n v SYNC. PHASE
o ® oo <+ . M o [ +260V. INVERTER
L g'-u a 5 - L, 3 SYNC. SEPARATOR V-9(A)
Lor
T e 92 Y= e k3 v-6(B) 6CG7 4,
w © v e - g &4 e c 5U8 128v
2 e e 8 = »>R-52
“w £ 3.3 v o 25 + 250V, > 10K
_g 'g Eo 2 _g o .g Ic 32
G 6 % e * L 5o ) R-53
b4 . = o o R-as5 S 2200
o E 2
c o e © ¢ c 470K <
6 » = : £ g o o= +150vV.
T > > 2 n ® P vowy +f .
S = % o h L o E - +180V, +150v.
® 0 s
r:5 32 £% § 3 .
o .2 . - £ <« ° 0 A-51 2

[+ 4 = ] =0 2x &

«< fw %2 X 3 = v-H

T 2 VU " v v-13  j12¢U8
_8 > -9 ° w o 12AXe OR v-9 v-i0 v-8 V-5 v-8 v-7

[¥) - 5 o~ o o g_ ) 6. GTA 12006 6CG7  8CGT  S5AQS 12BY7A sus sT8 30 C.Ps. 7873 C.PS.

w g > L£e . o ° - o

» E o £ & e&¢ 9 3. —

> w 2 e o VY ° >0 ON SOME Lre -

4 © © a -} ] = (- 391 20w :3%, RESISTOR

« 2 » ov o E = 0_8 :vuc:smrnmg-u\ HEATERS

zZ ¢ o Y9 + § " cE "o 30

<« ; E "3 8 0 ° o A-Te V-4 V-4 V-3 v-2 v-1 V-8 v-is var

- )

w I € (2 5. 3 wec s SVEGT 3ALS  3CB6  3CBE  3CBe SATE  48Q7A  21ALP4D cov0
= ] . [ Y

': v 2 3 08 o arc 1 " A A o0l

T e® s S8 U 2T - v
> o ¢+ ©° U £ c 43 c-78 c-53 Tc-s8 .57 “Re-se ¥ S p.7s

w 9 8 £9 5, a v ) @wdon) “ool II.oon I.oou IAom IAom S eak

w = o° 'ﬁ € o ~ o9 ADDED ON SO =7 o = = VNF g

> 0 o ® € £ @ > e UHF-YHF anslu Oy B - o TUNER I}

< > 3 2 o e - N o ¢ -6 470863 c?g,

x %X > &£ t g ; ° 3 a ) ON-OFF SWITCH G e T0047 | prg
[4 we 0o c ® ) (ON YOLUME CONTROL) 33K
© X ) < o < SAFETY
a 8 9 § T o -és"' INTERLOCK SWITCH L AM——

a a & &} o
2 > S c g (3¢ a ’LI: = DIRECTION OF ARROWS AT CONTROLS
x & 2, § zo 25 o 1o 17 vours INDICATES CLOCKWISE ROTATION.
2 x 2 U JO0 FS% =z l @J 160 cPs) RESISTORS ARE IN OHMS (K +1000 OHMS)
a g 3 A c-34d c.o‘rls AND 1/2 WATT UNLESS OTHERWISE NOTED.
LR : .ol .
- a voe -~ [ . N CAPACITORS LESS THAN ONE ARE IN MFD,
S oc < pP-2  Xx-2
2 O € 3 CAPACITORS MORE THAN ONE ARE IN mards
= .‘E ’2_‘: UNLESS OTHERWISE SPECIFIED
v [
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

SOUND DISCRIMINATOR
AMO AUDIC AMPLIFIER

EMERSON RADIO

T8 V-T(A) v-T(8)
- 578 5T .
Rty ; Schematic
] -7 Diagram
I |“. =5 g TV Chassis
o
. P 120292-P
Rt 120292-V
2 | T 120293-T [ 21ALP4B
120293-X
LeCl TUBE
13v0 MOUNTING 120299-V
gD ] j2el BRACKET 120300-X f240P4A
Gl Gl B c-78
32 001
o
- Rr-9)
° 220k
u_,: chnuvkzl;zmc.
VIDED 8 AGC DETECTOR R ~ [ 10N TRAP
V-4 3ALS AMPLIFIER c-19
4s.7s V-5 12BY7A -oa7 .
[ - E—
ov_2 ]
BLUE
=S4 40V. T 1SOV. "W +250V.
Hi-12
) L-18 . SO0V
k)
o .clnzl < 330K €00 T
LAY
R I [-oricnTNESS
< 2200 c-le CONTROL
IC'" it -t I CONTRAST
1 22 c-1z2 — = CONTROL +250v. +260V. +1%0v
0 .00t 0
+250 V. ::n-zz
___________________ —— < i3k
O e e A
2N
= i
re—Tm T em——_—————— wi z
1 r< Scuewaric smowws | S ]
POT.  CONNECTH B -
| ongena 1 ST fecTerT ouevind | g |B
| ST 5 R8O R.T7 AND N3%) | c-a8 R-86 SR-67 = S
EOICHASS |8 .01 36K Z 390K H
I ALL vomvs ;Aqu@ 1 L L x|
| SRoumbine S ) ) HIGH VOLTAGE
| -€9 R-90 TerscCPS RECTIFIER
00t I 220K ] V-12
I = 2 1 T-10 1836T
e B s M
NORIZONTAL HORIZONTAL HORIZONTAL :
CONTROL TUBE OSCILLATOR ouTPUT
V-10(A) V-10(B) Vil
N 6CG7 6CG7 1200 6
= OR 12CU6
t138 N 2
2
LY
mw
»R-54 : "
rp200 S (0
'
v,
R-35 2
820K <
330K +250v
OEFLECTION| TOKE
ASSEMBLT
e e
HORIZ
/ _"I‘év ';?;v ey : cois | oniz.
" v o Tere c rs. +260v 1 L-14 o
o ] 2 T 3
socrs socrs oces oot S iia g UTT,
VERT OSCILLATOR ERT. OUTPUT oo : s |
L VERT. v +—e VERT.
v-9(8) R-79 <6 V-14 L ) ) : Ri:a’:’, iol:;
6GCGT ”10"‘ o 5V6-GT "-8s > 1 -
ey c.63 S ox < gRE8S>®
i woE) T- 41 | =3 1
LAY YELLOW
=7 m ov s "% | I O J. |
13 T v, GREEN
r-80 > c-.sz R-82
1.5 MEG < 2.2 MEG H <
T C-64 4260
R-8t oomro|~ .
VERT Liw
| ZuEo enrHC See next page, over, for
S12€ CONTROL = 53

notes on voltage readings.
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

EMERSON TV Chassis 120292P, -V, 120293T, -X, 120299V, 120300X, Continued

REMOVAL aF 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
remave the chassis from the cabinet the following general method may be followed: (Slight variations may exist due to differ-
ences in cabinets).

1. Remove knobs and front mask as described above.

2. Remove screws which hold the tuner shaft support to cabinet and those which hold the contrast, volume and on-off con-
trol to cabinet. Also r the screws holding the ears of the pix tube assembly bracket.

3

Remove rear cover, antenna binding post and tuner support bracket from cabinet. Also remove the two top chassis braces
from roof of cabinet.

4
5.
[

Remove two nuts which hold the side control assembly to control escutcheon. Unsolder speaker leads.

Remove screws holding base to cabinet.

On table models lift cabinet up and off chassis mounting board.
On console models remove chassis with its mounting board from cabinet.

HORIZONTAL CENTERING CONTROL (R-73)
This control is mounted on the Horizontal Output Transformer.

When necessary this control is factory adjusted to eliminate corner
and/or deflection yokes. Use a fiber type screwdriver to adjust.

head

ws which might occur with some picture tubes

CONDITIONS FOR TAKING VOL TAGE AND RESISTANCE READINGS
The voltage and resist ts were taken on Chassis 120292P.

Due to component variations, voltage and resistance readings may vory slightly from those given here. Slight variations
may also be noticed if chassis is not coded as mentioned abave.

The picture tube, deflection yoke ond high voltage circuits were connected to take the following readings and waveshapes.
1. Antenna disconnected ond antenna terminals shorted on tuner and connected to chassis (use short leads).
2

3. 3 volt bias battery connected to A.G.C. circuit, positive terminal to chassis, negative terminal to junction of R-1,

C-1, BIAS BATTERY USED FOR YOLTAGE READINGS ONLY.
4. All controls in position for normal picture. (Varied when it directly effects reading).

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

5. All measurements token with a v tube voltmeter and oh ter.

6. All readings listed in tables were taken between points shown and chassis.
7. Resistance readings are given in chms unless otherwise noted.

8. N.C. denotes no connection.

RESISTANCE READINGS

TUBE PIN NUMBERS
SYMBOL

PIN 1 PIN 2 PIN 3 PIN 4 PIN & PIN 6 PIN 7 PIN 8 PIN 9 TOP CAP
vl 1.0 uﬁgs. 0 3.50) 17K - 17K )
V.2 1.6 47 3. 4.1 17K “32K 0
¥-3 Q 1 4.1 4,6 “ 22K - 50K [
y-4 0 )\ MEG 4.60) 5.10) 100K 0 4700f)

CONTRAST
V.5 ConTRoL 500K N.C. 1.80 1.80 2.7} *22¢ e29K [

o] A0
V-6 15K 220K 10K 1,70 1,00 17K 0 [ 2.7 Mec.
¥.7 100K 100K 1 1 0 0 ) 10 Mee. 250K
¥.8 470K 470 2.7, 3.2 20K = 20K 470K

VERTY. HOLO
v.y *30K 1\ MeG. [ 3,50 3.602 INF, ConTmoL [ N.C.
K 10 2 Meg
Hori1Z, Horo el
V.10 c64K 480K o 3.50 3.20) ConTRoL 1.5 MeG. 400K N.C.
> 18K 1o SSK
v- 1 N.C. 2. N.C. =28k 450K N.C. 3.60 1000] INF.
=12 N.C. INF, N.C. N.C. N.C. N.C INF . N.C. INF.
ve13 N.C N.C INF N.C * 18K N.C 2.88) [
VERT., Lin,
V.14 N.C. 5,781 18K c19K 2.2 Mec. N.C. 5.1} ConTROL
V.18 N.C. =18k N.C. = 150) N.C. = 1751 N.C. 18K
ST TUBE PIN NUMBERS i
PiIN 1 PIN 2 PIN 6 PIN 10 PIN 11 PIN 12
BRIGHTNESS
V.17 m 10K 18K *INF. ComxTROL |.50 * INDICATES VARYING RESISTANCE
220K TO 450K WAIT UNTIL METER SETTLES
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GENERAL ELECTRIC COMPANY

"ST" Line Receivers, Models 21C133, 21C134, 21C135, 21C136, 21C141,

21C142

FOCUS: )

On the base of the plcture tube is located a
focus jumper. This jumper should be placed be-
tween picture tube pins 6 and 10 or pins 6 and 2,
whichever provides best focus. The ilon trap should
again be adjusted for maximum brightness consis-
tent with best focus.

TO CLEAN PICTURE TUBE WITHOUT REMOVING IT:

1.

Make sure receilver 1is turned off. Remove screws

arranged along cebinet front rail.

STRAP
ASSEMBLY CLAMP
CLAMP NUT MUST BE LOOSENED
BEFORE PICTURE TUBE 18

REMOVED FROM BOARD

TURE ~SEE
seLow)

MOVE SC

EXTENSION SHAFT
GUIDE BEARINGS

TUNER BRACKET

FOCUS JUMPER
(UNDER SOCKET)
CONNECT BETWELN PN

EVER PROVIDES BEST FOCLS

N
=
MOUNTING SCREWS
TOP GLASS CHANNEL: - tmove schws & couraoL
8 CORK GUSHION SHAFT KHOBS BEFORE PULL-
INo CHASSIS 8 TUBE BOARD
QUUNER ASHEMBLY
ASSEMBLY SECURING NUT TUNER YCKE CLAMP B WING NUT
i ueTnchoutolar ey onels R E |~ somsen TS notave woxe.
CHASSS ASSEMBLY CAN BE PULLED
OUT OF CABINET. ALSO SEE B04RD
SECURING SCREWS * BELOW HIGH VOLTAGE
LEAD
YOKE
=
SAFETY GLASS — o N 810 OR 682, WhicH
(MAY BE REMOVED TO CLEAN #CTURE \\
BOTTOM GLASS CHAMNEL "\
TUBE MOUNTING
RODS
10N TRAP
MAIN CHASSES AOTATE, SLIDE 8ACK 8 FORTH FOR
SRGHTEST PICTURE CONBISTANT
wiTH BEST FOCUS.
PICTURE TUBE MASK
\ - .
CENTERING LEVERS
RUTATE LEVERS WITH AESPECT TD
a EACH OTHER ® ARDUND TUBE NEGK
BOTTOM GLASS CHANNEL =] | Somm—y T CENTER micTune
8 CORK CUSHION
1o hcow class & wase, ni-
W3S ALDI
CADINET Rar B mu cmmu
FORWARD. GLASS, \.\
CHANNEL B SIDE ERANNELS WiLL b
OME OUT TOGETHER SPEAKER LEADS
BOARD SECURING SCREW (4)
o 0uovE BITNE crasas o ruoc BETKER
# 455EMBLY SECURNNG NUT NOTED
ABOVE LSO DETACH TUNER
UNIT & DISCONNEET SPEARER
LEADS.
(o) (®)

2, Pull out bottom glass channel and glass., Mask
and side rails will also come out, leaving
tube face exposed.

3, After cleaning tube and/or safety glass,replace

mask, safety glass and glass rails, Use caution
to avoid chipping safety glass. Replace bottom
rall securing screws.

REMOVAL AND REPLACEMENT OF PICTURE TUBE
Refer to Figures 1 and 2 during this procedure.

1. Remove knobs. Disconnect speaker leads.

2, Remove screws arranged along edges of board
assembly.

. Remove securing screw atop tube assembly.

. Disconnect high voltage lead and picture tube
socket.

3
4. Remove entire tube and chassis board assembly.
5
6. Loosen clamp nut and remove tube.

HEIGHT & VERTICAL LINEARITY:

These controls (R210 & R214), see Fig. 2, should
be adjusted simultaneously to provide proper pic-
ture height consistent with good vertical linear-
ity. The final adjustment should extend the pic-
ture approximately 1/8 inch beyond the mask limits.

— i

TUNER
woUNTING <
BRACES

SAFETY GLASS—w
WAY BE REMOVED S
DESCRIBED TO THE LEFT,
FOR MODELS 21C133

DTN

TUBE STRAP
ASSEMBLY

" TEACART" CONSOLES-MODELS
21G133, 21C134

FIGURE 1.

CUT-AWAY VIEW OF RECEIVERS BODINU

SECURING SCREW

CLAMP NUT EMOVE BEFORE PULTING
LOOSEN NUT BEFORE CN‘SS’SH UB[ ASSEMBLY
REMOVING TUS ROM FROM CABINE

STHE R

PICTURE_TUBE DEF';E?OT,'L?,'!,K [IOKE
SHAFT GUIOE BEARING SOCKET TO BELL OF Tui
6 CONTROL BRACKET
ROD NUT
?S.m‘."!ocpﬁﬁ
LEFT SIDE R fee
ROD  ——t CENTERING LEVERS O RIGHT SIDE
ROTATE TO CENTER PCTUS ION TRAP ROD
OTI"EM"GIDK FORWARD
BRFGH'NESS&ONSISY‘NY
KE
wiNe ﬁYmN YOKE
TUNER
CABLE RAGRESLo
PICTURE TUBE |
MOUNTING ROD 'Q
(RIGHT SIDE) '
000
V
ALTERNATE TUNER MOUNTING SCHEME FOR STANDARD | :«—ImégLOCK VT'E?;Z"‘EN’@ L3 \‘_“Hoﬂﬁf}o‘m o,
& CLOCK CONSCLE MODELS 215135, (136, C14)1, %1az - S 5{[20!3 L250 WORZ sTAB.CONL (Bn‘ngusu SHAFT
LI NN L LR AL LA LA LA L AL AR AR RRRY AR AR AN T T AR A U NSNS SO N NN,

Continued on pages
66 through 70.

FIGURE 2. REAR VIEW, PICTURE TUEE & REAR CHASSIS ADJUSTMENTS
(TUNER UNIT & FRONT CONTROL BRACKETS NOT SHOWN)
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GENERAL ELECTRIC Models 21C133 to 21C136, 21C141, 21C142, Continued

RECEIVER ALIGNMENT A-M PRE-PEAKING FREQUENCIES
VIDEO I-F SYSTEM 1136 44,5 MC
L150 TRAP | 47.25 MC
The alignment of the I-F system involves the ad- 1151 3.3 MC
justment of 1 trap and 5 pass-band tank circuits. L157 TRAP | 47.25 MC
Allow at least 15 minutes warm-up for the receiver T151 15,25 MC
and test equipment before proceeding. Follow the T152 42,9 MC
usual precautions regarding equipment termination T153 44,15 MC

and ceble dress. Some tuning cores will apparent-
1y 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- CONV. SOLDER HOT OUTPUT
dicated in Figure 11, LEAD TO TUBE SHIELD

NOTES: INSULATE FROM
SHIELD WITH
1. Set channel selector and volume control to g:sg.gsg/TAPE
channel 11, Turn fine tuning control fully counter- 3

clockwlse., S8et contrast control fully clockwise.
2. Connect sweep generator to capacity type Jjig

shown in Figure 9. If General Electric sweep equip-

ment is used, the indicated resistor should be

OUTPUT OF
SWEEP GEN.

omitted. 750 RESISTOR,

3. Connect a 3 volt battery from Test Point II (%rﬁEED%RS?#l
to chassis (positive battery lead to chassis). GE ST-4A)

4. Remove horizontal sweep output tube, V111,

5. Connect scope through 10,000 chms to Test SOLDER OR
Point III. After Step #1, below, calibrate verti- CLIP TO CHASSIS
cal gain of scope for 5 volts peek to peak for 2 GROUND
inch deflection. When aligning, base-line to 45mc
marker should be kept at 2 inches, Refer to pre-
peaking chart 1if alignment difficulty 1s ex-
perienced. Align as follows: FIGURE 9. I-F SWEEP JIG

VIDEO I-F ALIGNMENT CHART

STEP ADJUST DESTRED RESPONSE REMARKS

1 L150,L157, for minimum

"Blow-up" scope pattern to see
at 47.25 me.

traps. After setting traps,
set scope galn per above.

41.25MC

2 T152 to set 42.5 mc
marker at 40-55%

Ajust L136 last. U41.25 mc marker
is very critical and should be
kept between limits of 5 to T#.
Peak of curve may fall between
limits of 110% and 130% using 45

3 T151 to set 45.75 mc
marker at 45%.

4 |L151 & T153 for peek 100%~ — —

region symetry. WO % — — -- mc as the 100% reference.
5 L136 to set width of BORME — —
peak region of curve. %
AUDIO I-F ALIGNMENT alignment. Keep the volume control turned
NOTES: down unless the speaker is 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 1i-f between pin #2 of V114 (6T8) and chassis.
AUDIO ALIGNMENT CHART
STEP| CONNECT VIVM OR 20,000 ADJUST METER INDICATION REMARKS
QHMS AVOLT METER
1 T171 secondary (top) Adjust for meximum de-
Between Pin #2 of flection.
V114A and chassis Repeat steps 1,
2 T300 primary ({ottom) Adjust for maximum de- 2 and 3 to
flection. assure proper
alignment.
3 Between Test Point V T300 secondary (top) Ad just for zero volts
and the center of the d-c output.
two 100,000 ohm re-
sistors,
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1957 TELEVISION SERVICING INFORMATION

RECEIVER ALIGNMENT (CONT'D)

4,5 MC TRAP ALIGNMENT:

1. Turn contrast control fully clockwlse.
2. Connect detector network (Flgure 10) to Test

[Y2)
Polnt IV and set contrast to maximum. Coennect os- 5/‘
cllloscope to network. (4 /4 TURNS)
3. Apply a 4.5 mc AM signal through .001 MF to Cove Mo
Test Point III. éﬁogcg ?Loé%’c'
E L
4. Tune the bottom core of T171l for minimum sig- t e Q
nal observed on oscllloscope. o
D
START STRINGING WITH LARGE UHF PULLEY I b 1
AT MAX COUNTER-CLOCKWISE POSITION AND I (]
500 MMF INEG WITH SMALL DRIVE PULLEY PLASTK SLEEVE ¢ ) !
TAB AT 3 Q'CLOCK ( VIEWED FROM FRONT —
TO TEST R TRER) ST g o over'ma
POINT IR ‘L.A.
TO VERTICAL DIAL GORD LENGTH
68K 100x NPUT OF SCOPE 295/8
I
I "1
CONTRAST
TO CHASSIS KNOB SHAFT
[ 4 —20 FIGURE 13. UHF DIAL STRINGING
RECEIVER ;‘_agé uy%iss
. (USED WITH VHF TUNER RJX-082)
"R 82 — CONTROL
IGURE 10. DETECTOR NETWORK A \ BRatKer
HAVING REVERSED SHAFTS A-C SWITCH

EASIER IDENTIFICATION

SHIELDED CABLE

FOR POWER

AND I-F OUTPST
L

TUNER SHOWN OBLIGUE FOR

L]
2g 6 ¢

(NOT USED ON
CLOCK MODELS)

CLOCK PLUG
RECEPTACLE

VERT SWEEP

REGT e
6BL7

DAMPER

7 AGC cuamp
R

ATIN DET
£ IST AUDIO ‘,__1
HORZ_0SC AUDIO 1
auTPoT T__.]J
vin
QuList vio?
6BY6 | B3GT)
® it f=f [HVRECT)
2 S A ioren CONTRAST &5 o |{W|YN>NI
S A r ATIO HORZ SMIELD
ROEEICENG 0ET ouTRUT R
A TRans o
T151-Top AUOHD |
(ToP} T304PRrear £ vilo
- BOT TAKE-OF F - LJ
coweR TRanse LI50 153 o7 & Jseo (6805
@ )] § GA
1400 Tod\ Tisg [ Vo3 VIOBN asmMe o
6aus) @ \6CB§ 6AUB) TRAP ! AUDIO I-F
AMPLIFIER
2ND I 3RD I'F YIDED AMP
AMP Amp CANC. CONT El
i ¥
oS R214
VERT LIN R210
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC Models 21C133, 21C134, 21C135, 21C136, 21C141, 21C142,
Schematic Diagram, ''ST'' Line Receivers
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION
GENERAL ELECTRIC Models 21C133, 21C134, 21C135, 21C136, 21C141, 21C142
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC Models 21C133 to 21C136, 21C141, 21C142, Continued
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

th hallicrafters ...

Chassis A2005, B2005, C2005, D2005

Chassis Type Number Models Chassis May Be Used In
A2005 Run1 17TT700M, 17TT700E, 17TT760T, 17TT710
B2005 Run 1 17TT701M, 17TT701E, 17TT761T, 17TT711
C2005 Run 1 21TT750M, 21KT850M, 21KT850B
D2005 Run 1 21TT751M, 21KT851M, 21KT851B

GENERAL ALIGNMENT INSTRUCTIONS
1. To nullify AGC, connect negative terminal of 3 volt battery to point E and positive terminal to chassis.
2. Couple generator to input test points through 1000 mmf. capacitor.

3. A detector circuit (Fig. 6) is required to couple the scope to the output test points in alignment
steps 1 and 2. The detector in the receiver functions for steps 3 and 4.

4. Disable oscillator section of mixer/oscillator tube (SATS in tuner) by replacing with a 5AT8 tube
with pin 1 removed, or disconnect antenna from set and short antenna input.

5. Set signal generator to IF frequency band.
6. Adjust marker frequenciesto42.75and 45.75 MC to establish band width of desired curve (Fig.9 ).

7. It is necessary that all interconnecting leads be as short as possible.

.LF. ALIGNMENT

GENERATOR — MARKER SCOPE
CONNECTIONS CONNECTION ADJUSTMENTS
1. Gridtestpointon mixer | Through Det. Ckt. to ‘““A”’ | Mixer plate coil and L-103 for curve
See Pigs. 3, (Fig. 8).
2. 1st I.F. grid. Through Det. Ckt. to ““B’’ | T-102 for curve in Fig. 8
3. 2nd I.F. grid. “er T-103 for curve in Fig. 8
4. Mixer grid test point. “en Refine adjustments on coils above for

curve in Fig. 9.

5. Remove battery from AGC line and re-establish oscillator circuit in tuner.

INSTRUCTIONS FOR SOUND ALIGNMENT (Continued on page 74)

1. Couple generator to set at point *‘C'’ through 1000 mmf capacitor.

2. For step 1 couple scope to set through detector circuit of Fig. 7.

3. Set contrast control to maximum clockwise, volume control to 1/2 maximum clockwise, and buzz
control 90 degrees from clockwise stop.

4. Keep generator output below level where limiting occurs except as shown in chart.

5. Coil slug adjustments are indicated as from the underside of chassis. Slug adjustment into coil is
counterclockwise. Slug adjustment out of coil is clockwise.
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

NOTES:

L ALL VOLTAGES MEASURED WITH A VACUUM
TUBE VOLTMETER TO CHASSIS GROUND.

2.SUPPLY VOLTAGE 117 VOLTS 60 CYCLE AC.

3. ALL VOLTAGES ARE DC + POSITIVE UNLESS
OTHERWISE INDICATED.

HALLICRAFTERS Chassis A2005, B2005, C2005, D2005

4 ALL CAPACITANCES ARE IN MMFD AND ALL
RESISTANCES ARE IN OHMS UNLESS
OTHERWISE INDICATED. o
VHF TUNER
5.8 INDICATES MULTIPLE SECTION CAPACITOR. VHF 1-2929
6.m I2AX4GTA ON SETS 2005A,B,E, ONLY. C=—— E 2005
19AU4GT ON SETS 2005C,0,F, ONLY. = O
7@ TI05-A,B,E, CHASSIS.
TI054A - C,0,F, CHASSIS.
8.0 SETS 2005 A,E,450HMS. SET 20058 -40 OHMS.
SETS 2005 C,F, -350HMS. SET 20050-30 OHMS.
9.4 MAY BE 390 ON SOME SETS, WHEN REPLACING
USE 680 UUF.
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o—— TUNER A
I UHF/VHF it
I-2844
o R1O)
B 2005 100K
! D 2005
— o o> s
LN e
3 4
EE ST Tou oF cot 2‘: ° e :D.mu VIO4A
' oo 0 cnz 72 588 Ti02
e e it pas L3 IST IF AMP
BOTTOM LOCATING KEY POINT mizs ¢
VIEW TI05 DETAIL 470K 111‘
LIOt DETAIL UHF LIO3 . J
5“ e -
oNn
| VHF TUNER o
|- 2619 iox ¢
: ANTENNA A 2005
c 2005 =
-
(Ei L k3
AGC -t TO =3V AGC (L]
TOP VIEW \LOCATMG KEY IZS % _%Ié?
220 = WFO
TI02 DETAIL —AA—
Cue _1_
2]
MFD RI3O
$-102 = 22K
w
P-102 /uv PP
130v
$-101
3
ci58
23 -
TIO3 DETAIL -
-
vIOSB
= V2588
1000 MMF  SOMMF 3300 SYNC. CLIP
TO VERTICAL
150 INPUT SCOPE _TUNER_ _ |
VIO9 VIO  VIO3 VIO6 | H T
LI 1 |
I a5~ ] T T 2 7 Jerf las {
= = — = L_'VVV'__{ l_'l ol b T 1
% R i
VIl VIOT VIO2 VIOl VIOS vIO4
1 2 T 8 4 4 S S 4 4 3
Fig. 6. IF Detector Ckt. @ T
50 MMF 3300 HALLICRAFTERS
- {—+—¢ —ANN—
It
TO VERTICAL |
| MG IN6O T e 2005 TV CHASSIS o

r

Fig. 7. FM Detector Ckt.

RUN | series aBCOEF

72




VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION
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HALLICRAFTERS Chassis A2005, B2005, C2005, D2005, Schematic Diagram
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

OFF-ON

HALLICRAFTERS 2005 Series Chassis
(Alignment continued from page 71)

W
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SOUND ALIGNMENT

SCOPE
GENERATOR FREQ CONNECTION ADJUSTMENTS
1. 4.5mc/30% 400cps AM | Detector ckt Point ‘D"’ L-106 primary slug completely out of
modulation coil. L-106 secondary slug completely

out of coil. L-106 primary slug into coil
for minimum scope indication.

2. 4.5 mc/7.5 kc. devia- | Across secondary of audio | L-102 slug out of coil and then in for

tion FM output transformer. maximum scope indication. L-101 slug
into coil for maximum indication. L-106
secondary slug into coil for maximum
indication.

3. Increase output level | Across secondary of audio | Buzz control for minimum scope indi-
above limiting - 4.5 | output transformer. cation.
mc/30% 400 cps AM

4. Output level above | Across secondary of audio | L-102 slug in for maximum scope indi-

limiting. 4.5 mc/7.5 | output transformer. cation. Refine adjustments for L-101,
kc. deviation FM " L-102, and L-106 for maximum scope in-
dication.
208
42.75MC S 75
APPROX 50%
APPROX. 80 %
608
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Fig. 8. Individual Response Curve Fig. 9. Overall Response Curve
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

dan

SERVICE DATA

(Schematic Diagram on pages 76-77; alignment on page 78.)

HOFFMAN ELECTRONICS CORPORATION

CHASSIS: 326

MODELS PG-1144, SG-1144
FEATHERLITE TELEVISION

FOCUS adjustment of the picture tube is provided by
a focus bar jumper on the base pins of the picture tube,
The bar is of correct design to allow its use as a jumper
between pins 6 and 2 or pins 6 and 10, The bar is in-
stalled to connect one of the two above combinations
of pins which gives the best focus for the particular
tube used in the receiver, When servicing the receiver,
check the focus by alternately connecting the focus bar
in both positions,

CLEANING OF LENS AND CABINET may be done as
part of any service repair of the Featherlite portable
receiver. Disconnect the receiver's AC power cord
from the electrical outlet while cleaning the receiver,
Use a soft cloth with mild soap and water for cleaning
both the cabinet and lens. Be sure no water is allowed
to get inside the cabinet or the lens frame.

Note: Do not use any type of commercial glass cleaners
or polish to clean the lens or damage to the lens may
result,
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION
HOFFMAN Chassis 326 Schematic Diagram
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION
SCHEMATIC DIAGRAM FOR HOFFMAN CHASSIS 326, 326U
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VOLUME TV-12, {VIOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

HOFFMAN Chassis 326, 326U, Alignment Information (Continued)

==
38~ _ 6AUS  I2AX4 |
|
s i2ee | | |
t 2 :
| ||5ANS 7 2| 1
7 |
4 4 |
‘ 12D0Q6
4
3]30T6 Ix28 | |
4 Iry
A = S
4+ || i5ce8 23~4;E z_sce7 2

4 |
QLT |
{12CU5 |

112CUS | 48 1
|

« UHF/VHF TUNER

5

s e 22 s o e i et e e e o

TUBE LAYOUT &
FILAMENT STRING

I.F. ALIGNMENT

Adjust the contrast control for maximum contrast during
sound alignment and minimum for picture IF alignment.
Set the channel selector between channels during align-
ment. Keep the input signal sufficiently low to avoid
overloading during all steps of the alignment procedure.
The high voltage section of the receiver may be disabled
during alignment by applying a negative 60 volt bias to
the grid of the horizontal output tube V402, 12DQ6.

SOUND IF ALIGNMENT

1. Connect the positive lead of a VTVM to point "E"
(pin 2, cathode of V102, 3DTé6) through a 10K 1/2 watt
isolation resistor., Connect negative lead of meter to
receiver chassis, Use 10 volt scale,

2. Apply a 4.5 MC unmodulated RF signal to point "A"
(junction of L.203, detector choke, and 1204, detector
shunt peaking coil) through a . 005 mfd. capacitor. Keep
leads as short as possible,

3. Detune Sound Quadrature Coil L102 by turning the
slug to the maximum outward position.

4. Tune the 4, 5 MC Sound Take-Off Coil for maximum
voltage reading on the meter, Vary the input signal as
necessary to keep the meter reading between 3.5 and 5
volts DC during this adjustment.

5. Tune the 4,5 MC Sound IF Transformer T101 for
maximum reading on the meter. Reduce the input signal
to keep reading between 3.5 and 5 volts DC,

6. Move the positive meter lead from point E to point
D (pin 5, plate of V102, 3DT6) and change meter scale
to 150 volts minimum,

7. Increase the input signal to maximum and adjust the
slug of the Sound Quadrature Coil (L102) inward until

the voltage at point ""D" is reduced to minimum, Contis
nue turning the slug inward until the voltage increases
to 125 volts plus or minus 5 volts,

8. Remove the input signal and touch up the adjustment
of the Sound IF Transformer T101 for maximum read-
ing on the meter at point D",

Note: Adjustment of T101 affects current flow in V102
with no signal input because under this condition the
quadrature coil circuit goes into oscillation., Touch
up of the T101 adjustment is necessary to provide correct
frequency and phase relationship between T101 and the
quadrature coil,

PICTURE IF ALIGNMENT should be made with the same
general set up conditions specified prior to Sound IF
Alignment. Apply a negative 3 volt bias to the AGC bus,
point B, during Picture IF Alignment. Be sure contrast
is set at minimum. Apply the required RF signal, un-
modulated, through a , 005 mfd capacitor to the grid of
the mixer-oscillator tube or RF test point on the tuner,
Before beginning the picture IF alignment detune all
picture IF coils, except the mixer plate coil on the tuner,
by turning them to their maximum outward position,

1, Use 10K 1/2 watt in series and 1000 mmifd in par-
allel with meter leads, and connect a voltmeter across
the video detector load (point A), Set meter on 5 volt
scale and for negative DC reading.

2, With a 44, 75 MC input signal, tune for maximum
meter reading in the following order: (a) Tuner mixer
plate coil, (b) T202, 2nd IF Transformer, (c) T201,
Ist IF Transformer, (d)'L201, IF Input Coil.

3. Remove the voltmeter connections from point A and
connect a high vertical gain oscilloscope in its place .
Use the same isolation network of 10K in series with
the hot lead and 1000 mmfin parallel-with the oscill-
scope. .

4. Replace the 44, 75 MC input signal with a sweep
generator signal having approximately 43. 5 MC center
frequency.

5. Apply a marker signal at 45, 75 MC and adjust the
tuner mixer plate coil to position the marker at the 50%
position on the response curve,

6. Apply a marker signal at 43, 55 MC and adjust the
IF Input Coil (L201) to position the marker at the 50%
position on the low frequency side of the response curve.

ADJUST ADJUST

LF INPUT TUNER
o
| N PLATE COIL
MARKER TO POSITION
MARKER
45.75 MC

43.55 MC

NOTE: 45.75MC MARKER TOL. + 5%
BANDPASS TOL. +10% AT 50% POSITION

IF RESPONSE CURVE
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dn

SERVICE DATA

1l

ABCDE

O—J
UHF ANT.
300 OHM

Models B1081, K1081,
M1121,
M3071,
w3101,

B1121,
w3061, B3071,
M3101,

(See page 80 for description of similar chassis and models.)

R20
10x

VHF ANT,
300 OHM

c2
s.8

c4
68 i

A
(3 o

HOFFMAN ELECTRONICS CORPORATION

CHASSIS:

P1121,

P3101,

321, 322

M1081,

P3071,

B1111,
w1121, B3061,
w3071,

( MARK 10)

M1111,
M3061, SP3061,
P3091, B3101,

w1111,

B3114, M3114, P3114, W3114.
The same models with a suffix ""U'" use UHF/VHF chassis.

®
0

UHF I F. DRUM SEGMENT

DRUM SEGMENT

L6

-©

I.F.
QUTPUT

. ALL CAPACITORS IN MMFD

IDENTIFICATION

I. FRONT VIEW
TOP VIEW

2

3. SIDE VIEW

4 L3 41MC TRAP
5 VHF ANT.

6. VHF TEST POINT
7.¢Cn

8 CI

9 Cé

. 1 F QUTPUT

1. LB IF ALIGN. ADu.
12 0SC. ADu.

13. UHF ANT

14. UHF TEST POINT
15. PART NUMBER

F-F-t-94-—-t2
X TORS 1000 MMFD. MIN. 16. 6AF4
L] e fei 3 A et 7 S0ra
AGC 4. 'L': ::J;Ds;Z?m'iNCTHAOSNSIzO.T;)S::F 19. SCHEMATIC NOTES
6.3V
+138v TUNERS 9922, 9884 & 9880
+230V
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HOFFMAN Chassis 321, 321U, 322, 322U, Schematic Diagram
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HOFFMAN Chassis 321, 321U, 322, 322U, Schematic Diagram
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HOFFMAN Chassis 321, 321U, 322, 322U, Alignment Information (Continued)

Alignment should be performed with the set operating
on 117 volts AC, contrast set for maximum, channel
selector set between channels and 3 volts negative bias
on the AGC buss. Allow ten minutes warm-up period
before starting alignment.

SOUND I, F, ALIGNMENT

1. Connect voltmeter from junction of R106 and R107
( B on schematic) to chassis ground, Apply a 4.5
MC unmodulated signal through a . 005 mfd capaci-
tor to the grid of the video amplifier tube.

2. Align the primary of T101 (bottom slug) and L101
for maximum indication on the meter. Keepthe
4, 5MC signal from the generator to a level which
gives approximately 4 volts reading on the meter.

3. Keep one voltmeter lead attached to T.P. as in
step 1 and move the other lead from chassis to
the audio take-off, point C,

4, Adjust the secondary of the ratio detector trans-
former (top slug of T101) for zero indication on
the meter, Keep 4.5 MC input at the same level
as in step 2. Tune in a station on the receiver
and readjust Ratio Detector to point of best sound
if any buzz is evident in the sound.

IN34
el
5, With 4.5 MC input signal applied as in steps 2,
3 and 4, connect a detector network to the pic-
ture tube cathode lead and connect the meter
across it. Refer to Figure 3, above, for de-
tector network,

6. Adjust L303 (4.5 MC trap in picture tube cathode
circuit) for minimum indication on the meter,

1000 wuf

Figure 3.

DETECTOR NETWORK

VIDEOQO I, F, ALIGNMENT

Connect a voltmeter from the chassis to grid of
V301 with 10K 1/2W resistor in series with the meter
lead. Apply unmodulated R, F. signal to the grid of

10 K ohbms Shield
= ootut Scope
1
Figure 4. OSCILLOSCOPE ISOLATION

the tuner converter tube, with frequencies listed in
Table B, below and adjust for minimum or maxi-
mum indication on the voltmeter as indicated.

Note: In all steps of the Video IF Alignment the input
signal level should be maintained at a value which de-
velops approximately one (1) volt across the volt-
meter,

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-
nect the oscilloscope through the isolation network
(Figure 4). Connect a sweep generator with center
frequency of 43.50 MC to the tuner converter grid,
Slight readjustment of the I, F. transformers and con-
verter coil may be necessary to give the best response
curve. The 10% limits specified in Figure 5 should
be carefully considered before deciding that further ad-
justment is necessary. This is especially important
outside the normal reception area where sensitivity

becomes more important.

S --}7
0% LIMIT ON 10% LIMIT ON % LIMIT ON
Y DiP ROUNDED CORNERS

0% _
DOWN

42.25

FREQUENCY, mc

Figure 5, IF RESPONSE CURVE

TABLE B

VIDEO IF ALIGNMENT FREQUENCIES
INPUT
FREQUENCY ADJUST TUNE FOR DESCRIPTION
(1) 44MC L204 Maximum 3rd I F Transformer
(2) 17.25MC L203 (top) Minimum Adjacent Channel Sound Trap
(3) 45.4MC L203 (bottom) Maximum 2nd I F Transformer
(4) 41,25MC 1.202 (top) Minimum Co-channetl Sound Trap
(5) 43.25MC L202 (bottom) Maximum 1st I F Transformer
(6) 43MC * Tuner Converter Minimum * l.ocated on Tuner Chassis
Plate Coil
(7) 43MC L201 Maximum I F Input Coil
(8) 45MC * Tuner Converter Maximum * Located on Tuner Chassis
Plate Coil
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Majnavox

117 SERIES TELEVISION CHASSIS
MODELS - CTA/CMUA 487AA, 488AA, 489AA, 490AA,

CTA/CMUA 491AA, 492AA, CTE/CMUE 493AA, 494AA, CTD/CMUD 495A A

‘Circuit diagram for sets listed above is on page 84, over. The following models are similar:
CTA/CMUA 487CC, 490CC, 491CC, 499CC, 501CC, CTE/CMUE 493CC, CTD/CMUD 495CC.

VIDEO I-F ALIGNMENT

Note 1: Before attempting slignment of the chassis, allow a 10-20 minute werm up of the
chassis end test equipment

Note 2: Connect positive terminal of a tapped 4% volt “C" battery to chessis, -3 volt tap
to junction of R201 and R204, and -1% veolt tap to junction of €213 and R224.

SWEEP GEN. SWEEP GEN. MARKER GEN. MARKER GEN. CONNECT
COUPLING FREQUENCY COUPLING FREQUENCY SCOPE ADJUSTMENTS
1st i-f grid 43 mc. Adjust| Converter grid. | 47.25mc moduiated. | Across vid. det. Adjust treps (too of T202 sad top of T203) to cen-
(test point TP gein so trap (Use test point Adjust gain <o pip load R211. Place ter pip in suckout. See Fig. 1. Max. sttenustion
on main chassis) suctkout is lead wire thru is just visible. 10 K res. in is at two core positions, use one with slug fur-
visible. top of VHF series with thest out.
tuner.) ! probe.
43 mc. Set Unmodulated Check for response curve similar to Fig. 2. Tune
gen. output 42,25 me T203 for max. gain between 42.25 mc and 45.75 mec.
" for approx. - 45.0 mec. = Tune T202 (bottom slug) to plece 45.75 mc marker
3V P/P out- 45.75 mc. at 50% response. Tune T201 to place 42.25 mc mark-
put at scope. er at 50% of response. Recheck 47.25 mc trap.
Converter grid. 43 mc. Adjust L 41.25 me. - Adjust trap (top of T201} to center pip in suck-
{Use test point gain so trep out. Max. attenustion is at two core positions.
wire thru top suckout is Loosely couple. Use one with slug furthest out.
of VHF tuner). visible.
Converter grid. 43 me. Set Unmodulated Set VHF tuner to clear channel (4 or 5). Tune con-
(Use wire test gen. output 25 mc. verter plate coil L3 for max. gain with 45.75 mc
point lead fed for approx. Q 45.0 mc. . - marker at 5OX response. (See Fig. 2) Tuae lst i-f
thru top of VHF av P/P out- 45.75 me. i grid coil T201 for max. gain and proper tilt.
tuner) . put at scope. Interaction might require repeating these two
adjustments until Fig. 2 is duplicated. Recheck
41.25 me. trap.
VHF ant, terms. Chaanels 2 0 Check all channels for bandwidth, slope and pos-
Use network in thru 13 r-f " Same as above. Q ition of carrier. Use oscillator trimmers to set
Fig. 4 if cable osc. for middle of fine tuner range on all channels:
is unbalanced. .
UHF xtel term. 43 mc. same Set VHF tuner to UHF position. Adjust r-f emp. grid
nearest i-f in- gain. o Same as above L4 coil A4l for min. tilt (slug of A4l is st top resr
put jeck 1K iso- of VHF tuner). Response should conform to Fig. 2.
lation resistor
)

SOUND IF ALIGNMENT 47.25 MC
SI1G. GEN. SIG. GEN. VIW .
COUPLING FREQUENCY CONNECTION ADJUSTMENTS Fig. 1

Couple thru .005 mfd. Unmodulated Probe to pin 3 of 6T8 discriminator Tune primary of TIOl. L102 and L101 all
capacitor to terminal 4.5ac *.01% tube in series with 10K isolation re- | fcr m8x. output on meter. Keep input

"D" of video detector sistor at probe end. low side of signal at lowest point possible for an
transforaer. meter to chassis. accurate indication.
" " " Tune secondsry of T101 descriminator a
transformer for zero indication on meter. )
True indication is point where indicating c
voltage swings positive or negative. E
- 1S
i! . § L 45.01’:‘ o B2
M H 3 - 5% +3 weep fr v e
;i ' H R 9% 110%  mixer grid ce
AN | I i
) - -
e ~ o=
e 4
"
RO, © =)
— W -4 )
wiew o
O € Za)
¥ e L —— -

100 ohm

o ol 32 .

41,25 & Fig. 2.

T coa - -

cMUD 172 618
A-F AMP
v 1028

IMPEDANCE MATCHING NETWORK

50 ohm

Output Cable

Fig. 3
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

Circuit diagram for sets listed above is on page 86, over. The additional sets listed below are
similar, but incorporate AGC and use dry-disc rectifiers. Alignment is applicable to all sets.

21 SERIES MODELS - V/U 21-01AA, 21-02AA, 21-03AA, 21-04AA

18 SERIES TELEVISION CHASSIS
MODELS - V/U 18-01AA, 18-02AA, 18.03AA, 18-04AA

VIDEO I-F ALIGNMENT

Connect positive terminal of & tapped 4'% volt "C" battery to chassis, -1'%4 volt tap to junction
of C208 and R213, and -3 volt tap to junction of C207 and R212. Set "Local-Distant" switch to
local position and Contrast control fully counter-clockwise (min. contrast).

SWEEP GEN. SWEEP GEN. MARKER GEN. MARKER GEN. CONNECT
COUPLING FREQUENCY COUPLING FREQUENCY SCOPE ADJUSTMENTS
1st i-f grid 43 mc. Adjust| Converter 47.25mc modulated. | Across vid. | Adjust trap (top of T202) to center pip
(test point TPl | gain so trap | grid. (use | Adjust gain so pip{ det. load in sickout. See Fig. 1. Max. attenuation
on main chassis){ suckout is test point is just visible. R211. Place| is at two core positions, use one with
Detune mixer visible. lead wire 10K res. in| slug furthest out
plate coil by thru top of series with
adjusting slug VHF Tuner). probe.
fully out.
43 mc. Set Check for response curve similar to Fig.
gen. output 2. Tune T203 for max. gain between 42.75
" for approx. " " " mc and 45.75 mc. Tune T202 (bottom slug)
2V P/P out- to place 45.75 mc marker at 50X response.
put at scope. Tune T201 to place 42.75 mc marker at
60% of response. Recheck 47.25 mc trap.
Converter grid Loosely Set VHF Tuner to clear channel (6-13).
(use wire test Couple Tune converter plate coil L3 for max.

point lead fed
thru top of VHF
Tuner).

gain with 45.75 mc marker at 45% re-
sponse. (See Fig. 2.) Tune lst i-f grid
coil L201 for max. gain and proper tilt
Interaction might require repeating these
two sdjustments until Fig. 2 is dupli-

cated.
VHF ant. terms. Channels 2 Check all channels for bandwidth, slope
Use network in thru 13 r-f @ " " and position of carrier. Use oscillator
Fig. 3 if cable trimmers to set osc. on each channel for
is not balanced center of fine tuning range.
UHF crystal hot | 43 mc. same Set VHF Tuner to UHF position. Adjust
term, Use 1K gain. " @ @ r-f amp. grid coil A4l for min. tilt

isolation resis—|
tor.

(slug of A4l is at top rear of VHF
Tuner). Response should conform o Fig 2.

© ©

Lol

[
42.75

J

SUUND ALIGNMENT

45.0 MC  95-100%
Not over knee

45.75 MC  45% 5%

100 ohm

47.25 MC

a

Fiy.

Use J-Tran tuning tool No. 3496 for all sound alignment adjustments.

Adjust Contrast control to maximum.

distortion.

Tune receiver to a stron

g local station and edjust quadrature coil L102 for maximum sound output with minimum

Reduce signal input by removing antenna or'by placing an adjustable pad across antenna terminals so that,
with Volume control set at maximum, the sound signal is barely audible.

S0 ohm

Adjust the core closest to chassis

(grid tuning) of detector driver transformer T10l for minimum noise and clearest sound.

With same weak signal input

noise and clearest sound.

minimum noise and clearest sound.

» adjust sound takeoff coil L101 and top core of TIOl (plate tuning) for minimum

Reduce signal input further until noise is present and touch up adjustment of grid tuning core of T101l for

47.25 MC
Fig. 1
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

MAGNAVOX 18 Series Chassis, Models V/U 18-01AA through V/U 18-04AA, Diagram
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

MOTOROLA

RECEIVER MODEL BREAKDOWN CHART

vV TV
Model Description Chassis Model Description Chassis
21T32B Table, blonde: metal TTS-537 Y21K53BA | Console, blonde: masonite TS§-537Y
Y21T32B Tahle, blonde: metal TTS-537Y 21K53M Console, mahogany: masonite TTS-537
21T32BA | Table, blonde: metal TS-537 Y21K53M Console, mahogany: masonite TTS-537Y
Y21T32BA | Table, blonde: metal TS-537Y 21K53MA | Console, mahogany: masonite T§-537
21T32CH | Table, charcoal: metal TTS-537 Y21K53MA | Console, mahogany: masonite TS-537Y
Y21T32CH | Table, charcoal: metal TTS-537Y 21K55B Console, blonde: masonite TTS-537
21T32CHA | Table, charcoal: metal TS-537 Y21K55B Console, blonde: masonite TTS-537Y
Y21T32CHA | Table, charcoal: metal TS-537Y 21K55BA | Console, blonde: masonite TS-537
21T32MGA | Table, grained mahogany: me:al TS-537 Y21K55BA | Console, blonde: masonite TS~537Y
Y21T32MGA | Table, grained mahogany: metal TS-537Y 21K55M Console, mahogany: masonite TTS-~537
21T34B Table, blonde: masonite TTS-537 Y21K55M Console, mahogany: masonite TTS-537Y
Y21T34B Table, blonde: masonite TTS5-537Y 21K55MA | Console, mahogany: masonite T§-537
21T34BA |Table, blonde: masonite TS§-537 Y21K55MA ] Console, mahogany: masonite TS-537Y
Y21T34BA |Table, blonde: masonite TS-537Y 24T5BG Console, grained blonde; metal WTS-537
21T34M Table, mahogany: masonite TTS-537 Y24T5BG Console, grained blonde: metal WTS-~537Y
Y21T34M Table, mahogany: masonite TTS-537Y 24T5MG Console, grained mahogany: metal WTS-537
21T34MA |Table, mahogany: masonite TS-537 Y24T5MG Console, grained mahogany: metal WTS-537Y
Y21T34MA |[Table, mahogany: masonite TS§-537Y 24K13B Console, blonde: masonite WTS-537
21K53B Console, blonde: masonite TTS-537 Y24K13B Console, blonde: masonite | WTS5-537Y
Y21K53B Console, blonde: masonite TTS-537Y 24K13M Console, mahogany: masonite WTS-537
21K53BA JConsole, blende: masonite TS-537 Y24K13M Console, mahogany: masonite WTS-537Y
A switch-type VHF tuner incorporates a cascode WTS-537 Same as TS5-537 except for addition of pushbutton
TS-537 type amplifier and has provision for individual SERIES ON-OFF switch,
SERIES channel oscillator adjustmentby means of screws
whichmay be reached from the front of the cab- CHASSIS BREAKDOWN CHART
inet. The antenna, RF and oscillator switch
sections are removable for ease of servicing. Chassis VHF Tuner UHF Tuner
Chassis having a "Y' suffix contain a factory-
installed "continuous tuning' UHF tuner, (For TS§-537 TT-86 -
tuner types, see CHASSIS BREAKDOWN CHART). TS-537Y TT-86Y WTT-87
TTS-537 RTT-77 -
= -78 =
TTS-537 Same as TS-537 except for VHF tuner. See 3253_55337;[ ?‘?TBZ NTT-37
SERIES Chassis Breakdown Chart. WTS-537Y TT-86Y WTT-87

HORIZONTAL OSCILLATOR ADJUSTMENT

The HORIZONTAL HOLD control should have a sync
range of approximately 30°, If the control is too critical,
adjust as follows:

1. Set all controls for a normal picture,

2, Short HORIZ AFC to ground with a piece of wire at pin
#4 of Service Test Receptacle,

3. Connect a .1 mfd 400 volt capacitor across 1.-501 HOR-
IZONTAL OSCILLATOR coil (Pins #2 & 3 -Service Test Re-
ceptacle),

4, Adjust HORIZONTAL HOLD control (front panel) to the
point where the picture almost remains stationary,..as far
as horizontal sync is concerned,

5. Remove the .1 mfd 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 horizon-
tally. (Use opening located between VERT SIZE and VERT
LIN control shafts to reach coil screw.)

6. Remove wire shorting HORIZ AFC to ground and adjust
HORIZONTAL HOLD control (front panel) so that no fold-
over appears on either side of the raster,

DEFLECTION YOKE ADJUSTMENT

If 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 pic-
ture is straight. Loosen rubber wedge clamp and push rub-
ber wedge tight against rear of yoke, Release wedge clamp,

ALIGNMENT

IF AND MIXER ALIGNMENT

REQUIRED PRELIMINARY STEPS

1. REMOVE,..the yoke plug to eliminate RF interference.
Connect an 1800 chm resistor {40 watts or more) from chas-
s1s ground to B++ (250 volt bus) to normalize the voltages.
Use pins #3 and #5 of SERVICE TEST RECEPTACLE.

2. APPLY...-6 volts to IF AGC by connecting a 6 volt bat-
terybetween pin #1 (IF AGC bus) of the SERVICE TEST RE-
CEPTACLE and ground. Positive side of battery goes to
ground (see 1llustration),

3. DISABLE TUNER OSCILLATOR.,.bygrounding pin #9 of
V 2 or VV-2 (5U8) and turn channel selector to channel #13,

4, TUNE...the sweepgenerator center frequency to 44 Mc
with a sweep width of 10 Mc and do not change these settings.
Adjust generator output below point of receiver limiting (ap-
proximately 3 volts peak-to-peak at the detector load),
Maintain 1 to 3 volts peak -to-peak at the input to the oscil-
loscope.

5. ADJUST...the receiver's contrast control to minimum
(fully counterclockwise).

(Service material on these sets continued on the next seven pages.)




VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION
MOTOROLA Chassis TS-537, IF and Mixer Alignment,

6. CONNECT..,a .00l to .005 mf capacitor in series with
the generator lead and connect generator as given in the
procedure (see illustration).

7. REMOVE...thereceiver's antenna and short out'termi-
nals, if required, to remove transmitted signals,

Continued

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 entire IF and mixer alignment.

PROCEDURE

With the sweep generator connected to the [FF TEST RE-
CEPTACLE and the oscilloscope at the VIDEO DETECTOR
TEST RECEPTACLE:

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 and use cor-
rect tuner receptacle),

1. DETUNE...mixer transformer primary (T-I on TT-86
& Ytuner -T-5lon RTT-77 & QTT-78 tuners located on the
tuner chassis)so that 1t is tuned out of the IF response curve
bandpass. The core of this coil should be turned into the

6. ADJUST...the trimmer capacitor (C-101), mixer trans-
former secondary (T-101) bandwidth coil (L-101A) and the
41.4 Mc trap coil (L-101B) to get the response curve, trap

tuner (clockwise rotation) being careful not to turn the core
to the extent of disengagement from the coil. Failure to po-
sition the core in this manner will upset the coupling and
make alignment difficult...1f not impossible.

NOTE: Two tuner types will be encountered with the mixer
transformer located in different positions...use the tuner
illustrations at top of IF alignment detail to locate correct
coil. Reference alignment numbers are: T-1 for the TT-86
tuner and T-51 for the RTT-77 tuner,

2.
as shown in curve #3.
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).

The sound system used in the TS-537 receiver consists
of an audio |F amplifier stage, a quadrature-grid detector
and an output stage,

Since this type of sound system is extremely sensitive,
relatively small 1input signal voltage will cause grid current
to flow in both the IF amplifier and the detector stages.
Grid current through the tuned coils will load them down,
making the adjustment extremely broad and alignment im -

ADJUST...the lst IF transformer (T-102) to position
the 42,25 Mc marker (set marker with marker generator)
The core must be tuned as far from
the chassis metal as possible (maximum clockwise position

SOUND ALIGNMENT (Station-signal method)

dip and markers as shown in curve #2,

To see the trap clearly, it may be necessary to
either increase the generator output appreciably or remove
the 1¥ bias momentarily.

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 chassis),

b. The core of the bandwidth coil must be tuned as far
as possible from chassis 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.

c. The core of the trap must be tuned as close as pos-
sible to chassis metal (maximum counterclockwise po-
sition as viewed from the tube-side of the chassis),

7. ADJUST...mixer transformer primary (T-1in TT -86 -
T-51in RTT-77) into the center of the IF response so as to
place the markers as shown in curve #1. Add tilt with this
adjustment (see curve #1),

possible., For this reason, it is necessary to use a very
weak signal when aligning the driver and the detector input
coils. Actually, the signal should be well down into the noise
level for proper tuning action.

The quadrature coil has a different mode of operation,
as compared to the grid-input coils and must be aligned with
a medium-to-strong signal.

PROCEDURE (For strong signal areas)

1. CONNECT...the negative prod of the VTVM to the quad-
rature coil test point (see IF alignment detail). Connect
the positive meter lead to chassis, ground, This test point
is the junction of R-308 (560K) and the quadrature coil,

2. CONNECT...the antenna and tune in a station,

3, SET...the CONTRAST control to maximum (fully clock-
wise),

4, SET,..the VOLUME control for average usable sound
amplification,

5, ADJUST...the quadrature coil (L-304) for maximum
negative reading on the VTVM (tune slug toward chassis),

NOTE: There are two points of tuming for the quadrature
coil,.,one of which 1s incorrect, The correct tuning point
will produce approximately -5 volts. The incorrect tuning
point will produce approximately -2 1/2 volts. Severe
misalignment of the driver and detector grid coils will re-
duce the value of this tuned voltage. 1f this occurs, tune for
maximum negative reading on the VIVM....later adjust-
ment of the input coils will produce the -5 volts.

After the correct tuning point has been established,
make the final adjustment of the quadrature coil based on
minimum sound distortion. MAKE NO FURTHER ADJUST -
MENTS OF THE QUADRATURE COIL DURING THE RE-

7.
best signal-to-noise ratio as determined by listening to the
sound,
cult (tune core toward chassis metal).

8.
nal-to-noise ratio as determined by listening to the sound
output.
cult (tune core away from chassis metal),

MAINDER OF THE ALIGNMENT.

Proper adjustment of the quadrature coil is important

to proper sound operation on all signal strength levels.,

6. REDUCE,..the signal at the antenna {adjusting the vol-
ume control will not reduce the signal) until the pic-
ture has been considerably weakened. Reduce signal by
disconnecting antenna.

ADJUST...the audio interstage transformer , T-3C1)} for

If signal is too strong, exact tuning will be diffi-

ADJUST...the audio take-off coil (L-302) for best sig-

If signal is too strong, exact tuning will be diffi-

9. RE-ADJUST...the interstage transformer (T 30I) for
best possible signal-to-noise condition.

10, If considerable alignment was required, it would be
advisable to re-check the tuning of the quadrature coil using
a strong signal as in step 5. However, if the quadrature
coil is re-aligned, it will be necessary to repeat steps 6, 7
and 8 for tuning of the audio take-off coil and interstage
transformer using a weak signal,

88




VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

1. Connect VIVM at quadrature coil test point (see IF
alignment detail).

2. Using maximum available signal input, roughly align
the interstage transformer (T-301), the take-off coil (L-302)
and the quadrature coil (L-304) for maximum quadrature

grid bias (meter reading) of -5 volts. (See note under part
5 of the procedure for strong signal areas,)

3. Using maximum available signal, align the quadrature
coil (L-304) for minimum sound distortion,

1. Carefully tune receiver to local station andadvance con-
trast control.

2. Adjust local oscillator (fine tuning) to bring 4.5 Mc in-

terference dots into picture by tuning video carrier down
side of response (toward sound break up).

VALLEY

MOTOROLA Chassis TS-537, Alignment Information, Continued

PROCEDURE (For weak signal areas)

4. Using the weakest signal possible, adjust the interstage
transformer (T-301) for best signal-to-noise conditions.

5. Using a weak signal, adjust the take-off coil (L-302) for
best signal-to-noise ratio.

6. Repeat the procedure several times, if required, until
the optimum adjustment is obtained. Keep in mind that the
IF amplifier and detector input coils must always be re-

adjusted on a weak signal if the quadrature coil setting is
changed.,

4.5 MC TRAP ADJUSTMENT

3. Adjust sound trap (L-110) to find the two points of ad-
justment at which sound beat is justnoticeable 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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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

MOTOROLA Chassis TS-537, TTS-537,
INSERT (NOT ON ALL MODELS)

il

CONTROL
COVER

B RETAINER SAFETY
OVERLAY BRACKET  GLASS

RECTANGULAR GLASS REMOVAL

PLUG-IN SELENIUM
RECTIFIER 48K122479
OR EQUIVALENT

FIL TEST ®
ON UNF
MODELS ONLY pomT AL
S

m DY @
1STIFAMP 2ND1F aMP 380 1F AMP{{TA
3 N

TS, WTS-537 SERIES TUBE LOCATION DETAIL

PRODUCTION CHANGES

TS-537A-01 thru A-04

Chassis

Coding Changes

A-01 To eliminate size variation with brightness con -
trol setting, R-201 (150K) changed to 220K and
movedfrom end lugtocenter lug of R-202 (bright-
ness control); R-203 (100K) moved from center

lug to end lug of R-202 (brightness control).
To increase horiz osc sensitivity, improve sta-

of horiz hold control R-507 {5.6K) changed to
8.2K; R-509 (100K) changed to 56K; R -523 (220K)
added between junction of R-509 (56K) and R-510
(horiz hold) and ground. To reduce horiz size
R-519 (12K) changed to 15K; R-514 (1l meg)
changed to 2,2 meg.

R-514 (2.2 meg) changed to | meg.
R-611 (vert size - 5 meg & 1 meg stop) changed

to4 meg &no stop; R-620 (1 meg) added between
former grounded lug of control and chassis.

bility and reduce horiz size variation with change-

WTS-537, Continued

TUNER
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Circuit of another tuner. Corres-

ponding wires connected to main
schematic shown on page 92.
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MOTOROLA Chassis TS-537, TTS-537, WTS-537, Part of Schematic, Continued

The various wires shown connect to corresponding wires of the main schematic on page 92.
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TELEVISION CHASSIS TS, TTS, & WTS-537A-00
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MOTOROLA, Waveshapes, for TS, TTS, WI'S-537, and TS, VTS, WTS-538

The following photographs were taken at some of the
more 1mportant points in the receiver, To facilitate pho-
tography, a Tektromix oscilloscope was used. The wave-
shapes will appear much the same on the average wideband
oscilloscope. When a limited bandwidth oscilloscope 1s
used, some interpretation may be necessary to compensate
for the waveshape differences (rounding of corners, for ex-
ample).

The input signal used during photography was a medium-
strength television station signal. All receiver controls
were set for normal picture viewing.

Note that waveshape amplitudes are based on a 3,3 volt

peak-topeak 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
checkpoints will change with a different input voltage at the
grid of the video amplifier.,

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 taken.

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.
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MOTOROLA

RECEIVER MODEL BREAKDOWN CHART

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 be-
cause of gun structure differences.

To properly focus the picture tube, proceed as follows:
1, Adjust ion trap,

2. Adjust centering device as described in centering in-
structions. At times, focus may be improved by rotating
the magnetic centering device 180° and repeating the center-
ing procedure.

3, Readjust the ion trap for maximum raster brightness,

4. Adjust shunting strap for best focus. The shunting strap
is located on the base of the picture tube between pin #6
(focus anode) and either pin. 1(chassis ground) or pin #10
(bootstrap). Recheck steps #2 and #3.

DEFLECTION YOKE ADJUSTMENT

If 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 pic-
ture is straight. Loosen rubber wedge clamp and push rub-
ber wedge tight against rear of yoke. Release wedge clamp.

TV vV
Model Description Chassis Model Description Chassis
21T33BG Table, grained blonde: metal TS-538 Y21K57T™M Console, mahogany: masonite WTS-538Y
Y21T33BG Table, grained blonde: metal TS-538Y 21K57TMCH Console, champagne mahogany: | WTS-538
21T33CH Table, charcoal: metal TS-538 masonite
Y21T33CH Table, charcoal: metal TS-538Y Y21K57MCH Console, champagne mahogany: | WTS-538Y
21T33MG Table, grained mahogany: metal | TS-538 masonite
Y21T33MG Table, grained mahogany: metal | TS-538Y 21K57TM Console, mahogany: masonite WTS-538
21T35B Table, blonde: masonite TS-538 Y21K57M Console, mahogany: masonite WTS-538Y
Y21T35B Table, blonde: masonite TS-538Y 21K58B Console, blonde: masonite WTS-538
21T35M Table, mahogany: masonite TS-538 Y21K58B Console, blonde: masonite WTS-538Y
Y21T35M Table, mahogany: masonite TS-538Y 21K58M Console, mahogany: masonite WTS-538
21T36B Table, blonde: masonite WTS-538 Y21K58M Console, mahogany: masonite WTS-538Y
Y21T36B Table, blonde: masonite WTS-538Y 21K59M Console, mahogany: masonite VTS-538
21T36M Table, mahogany: masonite WTS-538 Y21K59M Console, mahogany: masonite VTS-538Y
Y21T36M Table, mahogany: masonite WTS-~538Y 21K59MCH Console, champagne mahogany: | VTS-538
21K54B Console, blonde: masonite TS-538 masonite
Y21K54B Console, blonde: masonite TS-538Y Y21K59MCH Console, champagne mahogany: | VTS-538Y
21K54M Console, mahogany: masonite TS-538 masonite
Y21K54M Console, mahogany: masorite TS-538Y 24T6B Table, blonde: masonite VTS-538
21K56B Console, blonde: masonite WTS-538 Y24T6B Table, blonde: masonite VTS-538Y
Y21K56B Console, blonde: masonite WTS-538Y 24T6M Table, mahogany: masonite VTS-538
21K56M Console, mahogany: masonite |WTS-538 Y24T6M Table, mahogany: masonite VTS-538Y
Y21K56M Console, mahogany: masonite WTS-538Y 24K14B Console, blonde; masonite VTS-~538
21K57B Console, blonde: masonite WTS-538 Y24K14B Console, blonde: masonite VTS-538Y
Y21K57B Console, blonde: masonite WTS-538Y 24K14M Console, mahogany: masonite VTS-538
21K57T™M Console, mahogany: masonite WTS-538 Y24K14M Console, mahogany: masonite VTS-538Y
CHASSIS DESCRIPTION CHASSIS BREAKDOWN CHART
TS-538 Utilizes 19 circuit tubes, a 21ATP4A or 24YP4 Chassis VHF Tuner UHF Tuner
SERIES aluminized rectangular picture tube (90 degree
deflection angle) plus a germanium diode detec- TS-538 TT-83 =
tor of the plug-in type, TS-538Y TT-83Y TT-87
VTS-538 TT-83 -
Chassis having a “Y" suffix contain a factory- VTS-538Y TT-83Y TT-87
installed "continuous tuning" UHF tuner. (For WTS-538 TT-83 -
tuner types, see CHASSIS BREAKDOWN CHART). WTS-538Y TT-83Y TT-87
VTS-538 Same as the TS-538 except for the addition of
SERIES pushbutton ON-OFF switch, tone control and
pilot light, RASTER CORRECTOR MAGNETS (not on all models)
o Raster corrector (pincushion) magnets, when used, will
WTS-538 Same as the Tg';;s e?ctcehpt nfgz t};;o:c}?x;:ton of be found on either a(ide of the d)eflec%ion yoke to straighten
SERIES pushbutton ON- switch a |3 Eoe the sides of the raster. They are correctly set at the fac-

tory but, if moved in shipping, or if the yoke has been re-
placed, they may require readjustment, Adjust in the fol-
lowing manner:

1. Reduce raster size so that its sides are just visible.
2. Loosen screws holding magnet mountings.

3. Move corrector magnets forward or backward so that
raster sides are straight,

4. Tighten screws holding magnet mountings.
PICTURE CENTERING

NOTE: The ion trap should be properly adjusted before
centering. To center the picture correctly, follow these
steps.

Starting with the magnetic centering device arms to-
gether for minimum field strength, and turned horizon-
tally......

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. Recheck adjustment of ion trap after centering is com-
pleted.
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MOTOROLA Chassis TS-538, Service and Alignment Information, Continued

HORIZONTAL OSCILLATOR ADJUSTMENT

The HORIZONTAL HOLD control should have a sync
range of approximately 30 degrees. If the control is too
critical, adjust as follows:

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 (see Figure 4).

3., Connect a.l mfd 400volt capacitor across L-501 (HOR -
ZONTAL OSC COIL). Connect between pins #2 and #3 of the
SERVICE TEST RECEPTACLE (see Figure ). '

4, Adjust HORIZONTAL HOLD control (front panel) to the
point where the picture almost remains stationary,,.as far
as horizontal sync is concerned,

5. Remove the .1 mfd capacitor shunting the HORIZ COIL
and without turning the horizontal hold control, adjust the
HORIZ COIL to the center of the range in which the picture
almost remains in sync horizontally, (Use opening located
between VERT SIZE and VERT LIN control shafts to reach
the coil screw,)

6, Remove the wire shorting HORIZ AFC to ground and ad-
just HORIZONTAL HOLD control (front panel) so that no
fold-over appears on either side of the raster.

IF AND MIXER ALIGNMENT

Equipment Required and Notes

Sweep Generator: 18 to220 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
procedure.

REQUIRED PRELIMINARY STEPS

1. REMOVE.,.the yoke plug to eliminate RF interference.
Connect an 1800 ohm resistor (40 watts or more) from 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 connectinga
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 sweepgenerator 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

With the sweep generator connected to the IF TEST RE-
CEPTACLE and the oscilloscope at the VIDEO DETECTOR
TEST RECEPTACLE:

l. 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),

PROCEDURE

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 IFF and mixer alignment.

6. ADJUST...the trimmer capacitor (C-101), mixer trans-
former secondary (T-101) and the bandwidth coil (L~101A
bottom) to get the response curve and marker positions as
shown in curve #2.

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 from chassis 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.

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,

96
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MOTOROLA Chassis TS-538, Alignment Information, Continued

SOUND ALIGNMENT

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
4,5 Mc signal at the output of the video detectaor.

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 frem a genera-
tor.

PREPARATION AND TEST EQUIPMENT

1. Connect positive lead of VIVM from positive terminal
of the 3 mfd electrolytic capacitor (C-311)...this is also

pin 5 of V-10 (ratio detector), Connect negative meter lead
to chassis ground,

4,5 MC TRAP ADJUSTMENT

1. Carefully tune receiver to local station and advance con-
trast control.

2. Adjust local oscillator (with fine tuning control) to bring
the 4.5 Mc interference strongly into the picture,

~

v

Bh"l'f}buk&c

CAGE

[~ T TN —
L _

CURMVE #1

2.

3. Tune in a station--or--connect a 4,5 Mc crystal-con-

trolled generator to the VIDEO DETECTOR TEST RECEP-
TACLE in series with a 3300 ohm resistor.

Set contrast control at maximum (fully clockwise ).

4. Adjust signal generator to maintain 5 to 10 volts at the
VTVM-~-or--keep station signal as near this value as pos-
sible.

PROCEDURE

5. ADJUST...the audio take-off coil (L-302), interstage
coil (I-303) and the primary of the ratio detector (T-301...

tuned from the parts side of the chassis) for a maximum
reading on the VIVM.

6, MOVE...the VIVM to the junction of R-310 (33K) and
C-314 (.001 feed-thru), Other meter lead goes to ground.

7. ADJUST...the secondary of the ratiodetector (T-301...
tuned from tube side of chassis) for zero reading

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. Use minimum amount of inductance (core out of
coil) that will result in no apparent beat interference.
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MOTOROLA Chassis TS-538, Receiver Disassembly Instructions, Continued

The chassis position in the cabinet has been designed for
ease of servicing at all times, The tubes are easily acces-
sible, and the chassis has been provided with an abundance
of test points. However, for the receiver that proves to be
2 “bench job" and must be taken to the shop, it is possible
to remove the chassis from the rear of the cabinet (models
with cut-out at top of cabinet...inside back cover), or to
remove the entire receiver as a unit from the front of the
cabinet.

Two types of cabinets will be encountered in this series
of chassis...one having a rectangular safety glass, and the
other having an oval-shaped safety glass, Although the
chassis used in these two types of cabinets are identical,

and thus mounted with bolts located in mechanically simi-
lar locations, there are still differences in the methods of
chassis removal,

Inmost of the models, it is possible to remove the chas-
8is out the rear of the cabinet...in some models this is not
possible and it is necessary to remove the entire front of
the receiver and then remove the chassis. The determin-
ing factor as to whether the chassis can or cannot be re-
moved from the rear of the cabinet, is the rear cabinet
opening. If the opening is not larger than the chassis gize,
it will be impossible to remove the chassis from the rear,
since there is insufficient room to tilt or twist the chassis
ingide the cabinet.

CABINETS WITH OVAL-SHAPED GLASS

Removing the receiver as a unit

1. Remove the hex head screw in back cover (located be-
tween the serial number and the power cord inlet), Remove
screws on masonite cabinets--or--pry back cover off using
a screwdriver on metal cabinets,

2. Disconnect the speaker plug, Speaker is of the PM type
and not required for receiver operation,

3. Remove the fibre L-shaped tie~-down strip in the upper
portion of the chassis, (The strip bolts to chassis and edge
of cabinet.)

4. Working at front of cabinet: remove the decorative strip
located at the top edge of the safety glass.

5. Hold safety glass and remove glass retainer acrew and
remove the retainer. Remove safety glass and place ina
safe location,

6, Remove the two Phillips head screws exposed by the top
safety glass retainer removal,

7. Place cabinet intoa suitable position so that bolts under-
neath cabinet may be reached. Remove bolts holding bot-
tom pan to the cabinet only, Do not remove the bolts hold-
jng the bottom pan to the chassis, (Correct bolts may be
seen from rear of receiver).

8. Remove entire front of cabinet with bottom pan, chas-
sis and picture tube attached.

Removal of chassis only (oval-glass cabinets) .

1. Remove back-of-cabinet and notice if rear opening
(height) of cabinet will permit chassis to be removed from
the rear., If so, disconnect the speaker plug, yoke plug,
high voltage lead and the picture tube socket.

2. Remove thechannel selector and fine tuning knobs. Re-
move the escutcheon plate by removing the two Phillips
head screws. Remove the Phillips head screw revealed by

removal of the escutcheon. Remove remaining control
knobs.

3. Working from rear of receiver: remove the fibre L.-
shaped tie-down strip located in the upper portion of the
chassis. (This strip bolts to chassis and edge of cabinet, )

4, Remove the metal brace on left-hand (rear) of cabinet.
This brace holds chassis to bottom pan. Leave capacitor
and resistor unit attached to the brace for remmsinder of
hook-up.

5. Place cabinet into reguired position and remove bolts
holding chassis to bottom of cabinet (metal par) on under-
side of receiver.

6. Remove chassis,

7. Remove deflection yoke for shop use.

CABINETS WITH RECTANGULARLY-SHAPED GLASS

Removing the receiver as a unit

1. Remove bolt in back cover (located between the serial
number and the power cord inlet). Pry back cover off care-
fully, using a screwdriver.

2. Disconnect the speaker plug (speaker is of the PM type
and not required for receiver operation),

3. Remove the fibre L~shaped tie-down strip located in the
upper portion of the chassis, The fibre strip bolts to chas-
and edge of cabinet,

4, Working at front of cabinet: remove control cover "A"
by prying outward and thenremove all front panel knobs (see
drawing for removal of safety glass).

5. Remove the four screws in overlay panel "B", then re-
move the panel (see drawing).

6. Remove Phillips head screw at upper right-hand side
holding cabinet front to cabinet.

7. Reach in through rear of receiver and remove 10-32
hex nut at extreme right-hand side of cabinet.. .located near
the top of the cabinet,

8. Place cabinet in required position and remove the bolts
located underneath the cabinet and holding the bottom pan to
the cabinet, (Do not remove the bolts holding the chassis
to the bottom pan.)

9. Remove entire front of cabinet with bottom pan, chassis
and picture tube attached.

10. CAUTION: Bending or warping bottom pan or cabinet
front will make replacement of the unit difficult,

Removal of chassis only (rectangular-glass cabinets)

1. Remove bolt in back cover (located between the serial
number and the power cord inlet). Remove screws on ma-
sonite cabinets--or--pry back cover off carefully using a
screwdriver on metal cabinets.

2. Determine if the height of the cabinet is sufficient to al-
low removal of the chassis. [f it is not, it will be neces-
sary to refer to the preceding procedure for removal of the
entire receiver...then remove the chassis,

3. Disconnect the speaker plug (speaker is of the PM type
and is not required for receiver operation), yoke plug, high
voltage lead and the picture tube socket.

4. Remove the fibre L-shaped tie-down strip located in the
upper portion of the chassis, The fibre strip bolts to chas-
sis and edge of cabinet,

5., Removebrace on left-hand (rear) of cabinet. This brace
holds chassis to the bottom pan. (Leave capacitor and re-
sistor leakage unit attached to the brace.)

6. Working at front of cabinet: remove control cover "A"
by prying outward and thenremove all front panelknobs (see
drawing "removal of safety glass").

7. Remove Phillips head screw (holding chassis to cabinet
front). .

8. Place receiver in required position and remove bolts
(two) from underneath cabinet, holding chassis to bottom
pan. (Do not remove bolts holding pan to cabinet.)

9. Remove chassis.

10, Remove deflection yoke for shop use.
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VTS-538, WTS-538, Part of Schematic, Continued

MOTOROLA Chassis TS-538,

Marked wires connect to corresponding wires of the main schematic on page 100.
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MOTOROLA Service Aid Chart for Chassis TS-538, VTS-538, WTS-538, Continued

SYMPTOM CONTROLS CHECK OR ADJUST TUBES MISCELLANEOUS CHECKS
NO RASTER Brightness V 14(horiz osc) Fuse E-501
(sound OK) VI5(horiz output)

V16(damper)
WEAK PICTURE Contrast, Fine tuning | Antenna connections. V1(RF) AGC voltage. Contrast
(Insufficient con- Channel selector on Booster and/or ant dist V2 (osc-mix) control, RF, IF, mixer &
trast) correct channel? systems (if used). V3, 4 &5 AGC stages. Video amps.

(video IF)
V6 (video amp)
v7(AGC)

LOW BRIGHTNESS
OR NO RASTER

POOR VERTICAL
LINEARITY AND/OR
SIZE. HORIZ WHITE
LINE (no vert sweep)

VERTICAL IN-
STABILITY, PIC-
TURE ROLLS

LOSS OF VERTICAL
AND HORIZ HOLD

NO HORIZ HOLD
OR CRITICAL
HORIZ HOLD

INSUFFICIENT
HORIZ SIZE

PICTURE NORMAL,
NO SOUND OR
WEAK SOUND

BUZZ IN SOUND

VHF -NO UHF

MICROPHONICS
VISUAL AND
AUDIBLE

INSUFFICIENT PIC-
TURE SIZE, HORIZ
& VERT

WIDE HORIZ BAR
OR GRADUATION
IN SHADING, VER-
TICALLY (Set may
have poor vert
sync)

Brightness

Vertical size. Vert
lin. Reduce bright-
ness & return to
normal when trouble
is cleared,

Vertical hold

Horiz hold,
Vert hold.

Horiz hold,

Horiz size.

Fine tuning,
Volume,

Fine tuning.
Contrast,

UHF tuning.
UHF switch,

lon trap adj

Weak signal, Antenna
and lead-in

Horiz osc coil {adj)

Picture centering

Excessive signal

Antenna connections

Binding knobs & con-
trol shafts

Check AC line voltage

V14 (horiz osc)
V15 (horiz output)
V16 (damper)
V17 (HV rect)
V20 (picture tube)

V13 & V18 (vert
osc & output)

V7 (AGC)

V12 (clipper)

713 & 18 (vert
osc & outpat)

V12 (clipper)

V12 (clipper)
V13 (phase det)
V14 (horiz osc)

E-501

V14 (horiz osc)
V15 (horiz output)
V16 (damper)

V8A (audio IF)
V8B (audio amp)
V9 (audio IF)

V10 (ratio det)
V11 (audio output)

V8A (audio IF)
V8B (audio amp)
V9 (audio IF)

V10 (ratio det)
V11 (audio output)

6AF4 (UHF osc)

V19 (LV rect)

V1 (RF)

V2 (mix-osc)

V3 (IF)

V4 (IF)

V5 (IF)

V6 (video amp)
V18(vert output)
V20(picture tube)

High voltage at picture tube
anode, Drive voltage, pin5
VI5. Bootstrap voltages.
Solder connections at base
of CRT. Voltages & wave-
forms in V14 & V15 cir-
cuits, Horizontal output
transformer & deflection
yoke.

Bootstrap voltage. Volt-
ages in V13, VI8 circuit.
Vertical output transformer
& deflection yoke.

Voltages in V12, VI3 &
V18 circuits. Interference.
Sync clipping at video amp.,
Refer to tests under WEAK
PICTURE. Abnormal pow-
er supply ripple. Insuf-
ficient bootstrap filtering.
Video detector.

B+ and B++ voltages. AGC
voltage, Refer to test un-
der VERTICAL INSTA-
BILITY & NO HORIZ HOLD.

Waveforms in V13 & V14
circuits. Refer to tests
under WEAK PICTURE,

Bootstrap voltage. Drive
voltage, pin 5, VI5, De-
flection yoke and horiz
output transformer. B++
voltage.

Speaker & speaker plug.
Cutput transformer.
Voltages of V8A, V8B, V9,
V1o & V11,

Sound alignment,

Ratio det alignment, Im-
proper AGC action., Power
supply filter & sweep cir-
cuit bypass capacitors.
Heater -cathode shorts in
sound tubes,

Tap tubes--look & listen
for microphonics

Power supply voltages.

Heater -cathode short in any
video circuit. Excessive
power supply ripple (may
have hum in audio). Heater -
cathode short in V11 (Loud
hum in audio). Picture tube.
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Mm: N..

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.

MAGNETIC FOCUS C.R.T.
FOCUS: The focus adjustment screw is shown in Fig. 1A.
CENTERING: The picture centering lever is coupled to
the focalizer by a universal joint. Movement of the
lever will enable the picture to be centered on the pic-
ture tube screen.

DEFLECTION YOKE T2
If picture tilt exists, temporarily loosen the wing screw
on the yoke and rotate the yoke until tilt is eliminated.
Some sets have a rubber wedge holding the yoke in
place. Loosen this rubber to position the yoke. 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 the CRT.

HORIZONTAL HOLD— __-

ON-OFF YOLUME

BRIGHTNESS —«

FIG. 1

—FOCALIZER  umIT

CHASSIS MODELS

6247S/624TW/624C SERIES

627T7S/627C SERIES

VERTICAL HOLD

CONTRAST

VERTICAL SIZE

INDIVIDUAL CHANNEL ADJUSTMENT

ADJUSTING THE STANDARD COIL
PR-0252, PR-0253

The tuning slugs may be reached by removing the
Channel selector and fine tuning knobs. Set the fine
tuning to the center of its range. (On the PR 0252
(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 com-
promise of picture and sound.

ADJUSTING THE SARKES

PR-0251, PR-0254 Set the fine tun-
ing in the center of its range. (On the PR-0251 VHF
the red line on the wheel parallel with the chassis. On
the PR-0254 UHF/VHF the knob slot of the center
shaft parallel with the chassis.) Turn the channel selec-
tor 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 selec-
tor for highest operating band channel (2 to 6) and
adjust low band oscillator for best association of sound
and picture.
Nore: The UHF sections of both tuners are pre-
aligned by the factory and have extremely critical set-
tings and wire dress.

\ 100 TRAP COUPLING DETECTOR 45 ¢ Souno
! (o mme o I nu;f . PratEcol
' [ nom % b 81 e
E ] va (|1 % @ 0} @ [H— e
‘ . 10 O || /! L+
. TUNER | F ADJ -9 b HORIL
¢ RINGING
0 g N
» ! \ \*&I:;[ulllsﬂ LEVER N rocus 1] PIX CENTERING
£ N YORE AL VERT OUTPUT,
VERT.UN . | [ :“z’l‘s’
_CONT, —_—
VERT HOLD
TOP VIEW - - - CRT AMUSINENTS HOR_HOLD :‘®‘ 'b‘ N g
volumeon.or —1 (@) = /
FIG. la & CONTRAST ' ; '
OO ] SN
Circuit diagram on pages 104-105, vemz. s — Tg B

alignment instructions on page 106. TUBE LAYOUT—REAR VIEW
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ALIGNMENT OF HORIZONTAL OSCILLATOR

Tune in a good signal and allow the receiver to warm
up for a few minutes. Then follow the procedures
listed.

1. Tune in the receiver properly and adjust the picture
below an over-contrast condition.

. Short out Ringing Coil (L17) with a jumper directly

across the coil. 7.

Short out the AFC diodes with a jumper from test

point G to ground.

. After receiver is warmed up, adjust Horizontal Hold
Control for a single picture.

2
3.
4

All readings are subject to 10% variation. All voltages were taken with 4000 microvoit input and the contrast

5. Remove short from Ringing Coil and adjust Ringing

Coil with the core entering the coil from the chassis
side until a single picture is attained. Then back off
approximately a 1 of a turn counterclockwise for

final adjustment of this coil.
. Remove short from diodes, and the picture will snap

into sync.

Set Horizontal Hold Control to maximum clockwise
and turn slowly counterclockwise until picture is in
sync. This is the proper setting of the Horizontal
Hold Control and will maintain sync for any signal

level.

adjusted 10 have the composite video measure 50 volts P-P at the plate of the video amplifier.
Symbol Function 1 2 3 4 5 & 7 8 9
v3 1st \.F.
Hor. Disch. 4.5 -8 100 Fil Fil G —4 130 130
v4 2nd I.F.
Hor. Osc. 4.5 —.5 * 100 Fil Fil 1.7 0 130 130
v5 Yideo Amp.
Sync. Sep. G —16 100 Fil Fil 2.5 -5 90 90
vé Sound I.F.
Audio Amp. G —2 110 Fil Fil G -2 125 130
v7 Vert. Osc.
Vert. Qut, NC Fil 130 % | -5 NC Fil G NC__
v8 Hor. Out. NC Fil NC 128 —16 NC Fil G NC_
FG. 3 V9 Damper NC | NC [ 3% | NC_ | 13 | Nc | Fi R | NC_
V10 H.V. Rect. 12KV
CRT Pin 10 Pin 11
350 40
1ST ILF
R7 vs
1/2 68A8
e IST IF PLATE
8 2ND L. GRID
vl ve
4
Re |4 g
47K
Ll o
t
FIG. 4 a10| T80 ®\
(<Y [ TUF:(N
seuh LIN
TUNER . I aOn GIMMICK
2 COUPLING I § RO
AGC . . 1K
= L 200V ™
R4 cr L Lo
470 001 82
W GMVI IN750
AR ANN
| RI l R2
FIG. 5 =cl L ce 330K
)] ol R3 o
200v 2A +20% | I8M 1
= VERT. YOKE = cg; \
[—] +50 200V
4125 7.25
2DIV. MAX. 2 D:V. MAX. ﬁ |L gg?(
4 e vELLOw suace L 100V.Ee6
15 DIV e 6oov B3 T3 I?)g.,n 1 ——gq-T
AT AL W | s 2w VERT. PULSE
430} 41 DIV, MAX,, l
> DIV i Son 44.75
+ 3DV 29 DIV
- + | DIV R32
18M _C3
60!
FIG. 6 =
R3I §
330K
4.6 MC
350K
VERT. LIN
. 4.6 MC
. —n
Cc
45 M |'_sov P-p
4.5 MC
4.4 MC
FIG. 10 FIG. 11
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+155 MUNTZ TV

L20
b,  FusEasLe ses | Lcooe 624-627 SERIES
— A —— D —— +150
AR o e BASIC SCHEMATIC
212 2007 112200
150 150v
>——‘§" TPOO3I L
AUTO TRaNs
INTERLOCK LINE 800 6BAB  GAWS  6BAB  6BAS
|9AU4 25DN6  VIDEO  AUDIO 2NDLF ISTIF  SAT8  3BCS 12av5  CRT
BACK,

R63
WWTE o SEE NOTE-LC34
005

5%%30 GMV GMV GMV ‘GMV GMV oMV ‘GMV aa
i15v = - - = _ = = 470
W
R62
4]3'K__ SOUND I.F AUDIO AMPLIFIER
CRT STRAP vé vé Ti
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172 6AWS8 r 1 gRox 112 6AWS TRaNS.

32n
PM
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L9 Li0 Li2 A —— LL SCOPE PATTERNS TAKEN WITH
A Y 3%0puh  47uh (? 2 6808’ 330uh ——— s0v P-P CONTRAST SET TO GIVE 50V P-P OF
211 Y] : COMPOSITE VIDEO.
N Vel NOTE:
———————FOCUS PIN &
Il
1 5 J—oBLANKING 70 2 OR 10
]
mecx fo'z Lz 400V R22 PIX
TYPE 200V 680uh 150K -
R20 TO VERT \ ROE
+150 36K SIZE
624TS MODELS WITHOUT PILOT LIGHT
CONTRAST b—c{m USE 36 OHM, 20 WATT WIRE WOUND
+150 ' RESISTOR. ALL OTHER MODELS USE
GRID COIL : 500%1 BRIgHTNESS 600V| | 25 OHM, I5 WATT WIRE WOUND RESISTOR.
i ciz L RI2 ! SRS R23
)
330 15K I PC 1 330k==
Rl N750 | 265 R24
18K | 180K
+150 = R4 i
330k e SYNC.SEP ! BOOST
vs 330K
= 112 6BAS | R61
| 22n
1
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1836T .
/53

39K
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MUNTZ TV 624-627 Series
Alignment Instructions

Before alignment it is recommended that the following

lead dress be made.

1. Adjust the one turn link on the interstage coil
(I4B) tightly around the coil form midway be-

The letters A and B after the coil numbers designate tween the two coils.
the position of the coils on the coil forms in relation to 2. Dress the orange gimmick wire on the sound grid
thq chassis. Coil A is closest to. the chassis and Coil coil (L6) flat against the video detector shield.
B is the f“r.theSt from the chassis. 3. Dress the green wire on L4B as close to the chassis
CAUTION: The receiver chassis is connected to one as possible and away from the orange gimmick.
VIDEO I.F. ALIGNMENT
Sweep Sweep Marker
Step Generator Generator Generator Scope
0. Coupling Frequency Frequency Channel Connection 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 42.5 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-
4.75 on VHF. | of scope to test sistor and white wire on
45.75 point “D.” the high A.G.C. buss.
47.25 Test point “A.”
2. |Same Same Same Same Same L7A Per figure peaking at
approrimately 44.25 M.C,
3. |Same L7B Per figure 4 peaking at
approximately 44.25 M.C.
4, |Gridpin70fV 3 I4A Per figure 3 peaking at
Test point “B.” approximately 44.25 M.C.
5. |Same 14B Per figure 5.
High side through L3 Per figure 5 peakinidat
an ungrouqded tube approximately 44.5 M.C.
shield floating L1 For maximum gain con-
over Osc.-mixer sistent with wave form
tube per Figure 6. To control
the steepness of the low
frequency side of the
curve, spread or squeeze
common coupler L2. Re-
SOUND ALIGNMENT PROCEDURE adjust L3 to maintain
(With a Locally Generated Signal) wave form per Fig. 6.
A method of varying the input signal strength should step attenuator or variation of the antenna coupling.
be devised prior to alignment, such as the use of a Location of the sound adjustments are found in Fig. 12.
Coupling for
Sweep Gen.
with 100 KC
Step Sweep 4.5 MC | Marker| Scope
No. Center Freq. Freq. Conn. Adj. Remarks
1. To a floating 4.4 Through aj Adjust L14 to place 4.5 MC marker | NoTE: Wave form and marker
shield over 4.5 470K at center of curve. Adjust L6 for | placement should remain constant
tuner osc. tube. 4.6 | resistor in | maximum deflection and wave form | regardless of variation in sweep am-
series with| similar to Fig. 10. Re-touch L14 to | plitude. If not, regeneration exists.
scope lead | maintain 4.5 MC marker at center | This may also be noted as a sharp
to pin 2 frequency. sﬁike in the wave form. To correct
of V6 this, vary the dress of the orange
test point gimmick attached to coil form L6.
“E.” This dress is very critical in relation
to the green lead from the grid of V4.
2. Same Same | Through aj{ Adjust L16B to place 4.5 marker to
470K center of "g”ﬂcurve. Adjust 16A f;)lll'
resistor to | maximum deflection consistent wi . g
yellow wave form per Fig. 11. Readjust Apphcable flgures
volume L16B if necessary to maintain sym- printed on page 104
control metrical wave form per Fig. 11.
lead on V6
tei:s‘t”point

ALTERNATE SOUND ALIGNMENT PROCEDURE

(Without Equipment)

To align Sound Coils with a PROPERLY TUNED local operating channel, use the following procedure.

Step No. Signal Adjustment Remarks
1. Weak L6, L14 and L16A for maximum sound Maintain a weak- signal by loosely
and minimum hiss. coupling the antenna to the receiver.
Strong L16B for maximum sound.
Repeat Step 1 for optimum performance and elimination of buzz and distortion.
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OLYMPIC RADIO & TELEVISION INc.

CC CHASSIS
1€C22
1CC23
1KCH)
1KC42
1KC43
1TC12

MODELS ®
CD CHASSIS CG CHASSIS CH CHASSIS M [L ﬂ
1CD24 4CG26 4CH28 .
1CD25 4CG27 4CH29 ,y @; -
1TD13 4KG44 M
4KG45 m

HORIZONTAL DRIVE ADJUSTMENT

The Horizontal Drive Trimmer C67 should be

screwed in tight (clockwise) and then backed off @ =)
(counterclockwise) until horizontal drive bars appear.
Then turn the trimmer clockwise again, until the drive m /m
bars just disappear.
TEAN T7wOR 08C THANY vy - smy
SoED o || e @
Note: In some sets horizontal drive bars will not
appear, regardless of horizontal drive trimmer
adjustment. In these sets, the trimmer should 2325MC
be set for proper width. ’ :
26.25 MC.
. . . 21.75 MG. / 27.7% MG
Important: The horizontal oscillator frequency must N __\ . .
be checked for proper range of horizontal (ADJ. SOUND TRAP)
control after every adjustment of the Ay Ty
horizontal drive (C67). Adjustment of
C67 usually requires resetting of the Hori-
zontal Frequency Coil L16. STANDARD RESPONSE CURVE
VERTICAL = Tube and Trimmer Layout for CC & CG Chassis (Chassis CD & CH are
UNEARITY ﬁ
PICTURE T .“ f 2UD10 e Slmilar)
CONTROL ~ || ]r\ 6we/GT v —
I‘ | 60G6/GT @ @ R to
i ! | B H
b l ; | [ }-SPEAKER LivE comD S@
grolemer | || = St
AND SOUND ; s 1 ‘ MASONITE
VOL. CONTROL } CABINET BACK O
6DQ6 - LINE CORD o
. SOCKET
L HORIZ. DUTPUT (AT TOP) Q[\t\(@) 1
RA?‘::GOE SWITCH FOCUS ADJUSTMENT E, o] | Be
NTROL ON 24" MODELS ONLY Py \yé” 5@
! €67 HORIZ H o H
B wr DRIVE (AT BOTTOM)
(= RECTANGULAR o
HORIZONTAL KINESCOPE TUBE WIDTH | ]
RORD 20+21ALP4 OR 21ALPAA CONTROL .3
24" =24CPaA 8
VERTICAL
HOLD a1
i
3]
f—L16 HORIZ. 83
= - FREQUENCY §!
BRICHINESS L17 HORIZ. PHASE
(INSIDE CHASSIS.)
CHANNEL
SELECTOR -BuzZ 2
oSt CONTROL — o8
S e asme Ré i@ 3§
_J_—j SOUND L F >
FINE TUNING - %@i i Tadra amc 8]
CONTROL = Lo@otToM L
SOUND, 4 SMG -
HEIGHT | I

ouTeut-wEaT N1 wEt 7 -mmt
oo 20w

WAVESHAPES ——>» ®

|/

-y
0 oo 000¥

For test point-references
see schematic diagram on

page 108, over.

23 5MC

REAR_VIEW OF CHASSIS
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OLYMPIC RADIO & TELEVISION INc.

VIDEO I F
MESSsseaseess 'i' -R
MODELS :
&
CA CHASSIS CB CHASSIS CE CHASSIS RF
POINT O Lol
300N
1CA20 1CB21 4CE15 [:‘_Gg -
~_V 7 |ALamENT
1KA40 1DB17
AGC
1TA10 1TB11 e © *
+130V T
=)
’==Z:]ﬂ CENTERING MAGNETS - | ommes 1 OLYMPIC TUNER PART NO. CL 4306
0sC. ADJ
PICTURE HoH -—
TUBE 3 i - -
=meo—t ﬁ "53 @-—fomawweLe T j; R
e e :
H L FILAMENT X
ION TRAP L% L3
LLr (BEAM BENDER) ;5.5,}“\ ANTENNA
g
ADJUSTMENT WING NUT . g__ TERMINALS
FOR [?EFLECTION YOKE CA and CB Chassis ::B ] v ® ® 300n
6AT8
—— 2 [ CENTERING ADJUSTMENT e L
"-é— b ~ FOCUS ADJUSTMENT AT
i P ) 7 v
PICTURE L i OLYMPIC TUNER PART NO. CL 430 260V

TUBE

—

[
<
- 2
DEFLECTION
YOKE

7%LV .\(Bém BENDER) CE Chassis

aoaGENIERRS
G o u DJUSTMENT LOCK STANDARD RESPONSE CURVE
VERTICAL
LINEARITY TUBE AND TRIMMER LAYOUT
PICTURE a0 vie

5 60DG6GT
CONTROL oR

OFF-ON SWITCH

vi3
[ J=-SPEAKER
SOCKET
DAMPER
v
6CU6
6DQ6

AND SOUND
VOL. CONTROL
LINE CORD
HORI
ORIZONTAL SOCKET

Z_OUTPUT / FOCUS ADJUSTMENT (AT TOP)
ON 24" MODELS ONLY bes—
=]
P P—F . €67 HORIZ

-
3
% VIS H DRIVE (AT BOTTOM)
< RECTANGULAR = v
m o
by VERTICAL i KINESCOPE TUBE = .
HOLD 21" 21AUP4 or 21AUP4A g S X
=] n Yo
m 24"=24CP4 or 24CP3A L > ¢
‘Iﬁ o H.V RECT
&
®
LI6 HORIZ.
% FREQUENCY

BRIGHTNESS
L17 HORIZ. PHASE

s
% | (INSIDE CHASSIS.)

CHANNEL
SELECTOR
Z] pas—BUZZ
M CONTROL
R4
Q
FINE TUNING
CONTROL
HEIGHT =
SSIS TUNER vi v2
[ Ecgéng%Jna e ceBciasocllcac Mlcare ANTENNA BINDING POST
: CBACF (L4307 6858 6ATB

CHANNEL &
ADJ.
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PHILCO TELEVISION
7L70, 7L71, 70L70-V, 7L71-U CHASSIS

Used in Models E4208S, UE4208S, E4605, -C, -T, UE4605,
UE4605C, -T, E4607, -L, -T, UE4607, -L, -T, E6606,

1€51 VIEW)
e
® @
WIDTH &7\ 80 UE6606, E6608TN, UE6608TN, E6610L, -M, UE6610L, -M.
b (g Bl 61 .
t J0 04
£ V.1.F P.W PANEL

© MAELcT
VIDEQ PW, PANEL
L

o b

7L

) ‘\a-@:é{;u

LK

FC.

\T-TP1

cL-aﬂ Ucua =
cLs =
& P L)
— w8 | anrenna THO
OSC. PW. PANEL 6 ONCY) s MATCHING | Q)
L2y Ly el TRANS. 11030
\ O 20/ J

)T

T8

2 1 T69

1'-vc

100UF 350VI C
20 UF 350V 2<
10 LF 350V 3ram

40 UF 400V 4 C

1OUF 475v.1 C
20UF 400V 2<
20 LUF 400V 3aad

v’ cLio
; > ;’ '3;“ 7 i
o /-\ ~ %
e I & GL?J BT |-z.v
L s s~ ) SKNTER OF

RANGE

& ;'ﬁ-ﬁ
b 1y
, . (E"
2 - c i

; 5

&
T
S

VERT. LIN.
Sw-1 BRIGHTNESS

CRTS.
\@ @’
oA, L8N
W Sex.

'
¥

CUMF
ONLY'

" Sz

@FL2 QA
©rn % -1
TP N2
& b

B ¥
e \\
' % 'AUX. HOR HOLD
VR-3 VR- VR-5
HOR. HOLD

= VOLUME ~OFF -ON
ClcL-8

4
T4 HE IGHT
[7L] “verr.hoo

VR-1 VR-2
‘ww o

Top View Chassis Component Layout.

FINE TUNING

CHANNEL SELECTOR
VHE
TUNER

(Continued on pages
112 through 114.)
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PHILCO CORP. Chassis 7L70, 7L70-U,

VIDEO I-F ALIGNMENTY

AM ALIGNMENT

Channel Selector—T-67 set to channel 4.
T-65 to UHF position.
Signal Injection—T-67 to I-F output at TP-1.
T-65 to UHF input (TP-1).
Bias—S5.0 volts to L11L on the video panel.
Scope—Connect to video detector ouput, L17L on video
anel.
Output ‘;.cvel—Not greater than 2 volts peak to peak during
pole and sweep alignment.
Not greater than 0.1 volt peak to peak dur-
ing trap alignment.
1. 41.25 MC. adjust trap VC-3S for minimum.
Bias may be reduced as minimum is approached.

7L71, 7L71-U, Alignment, Continued

4.5 MC. TRAP ALIGNMENT

1. Remove $4, the horizontal output tube, and S3S, the Ist
V.I.F tube.

2. Inject 4.5 MC., 30% modulated signal into L17L of video
panel.

3. Connect scope through a high frequency probe to L12L of
video panel (the video output lug).

4. Turn contrast control fully clockwise.

5. Adjust 4.5 MC. trap (top core of T3L) for minimum indi-

cation.

SOUND I-F ALIGNMENT

2. 47.26 MC. adjust traps VC-2§ and VC-4S for minimum. . . .
Bias may be reduced as minimum is approached. NOTE: The sound alignment is based upon a properly aligned
3. 45.75 MC. adjust tuner T-1 for maximum. video I-F strip.
:' 2(7) mg :g'::: ¥§:S'lfi:l::a:;ﬁ“f;r maximum. 1. Connect 20,000 ohm/volt meter (10V. range) to L6K.
6 44.4 MC. ad!ust T1S for s me— 2. Inject a 4.5 MC. AM signal into L17L or use station signal.
c - ad) ’ 3. Adjust T1K top core for zero voltage. It is possible to
obtain zero crossover at two positions of the tuning core.
SWEEP ALIGNMENT The correct one is the first crossover from the maximum
ccw position of the core.
Channel selector to channel 4. . 4. Connect a 20,000 ohm/volt meter across the limiter diode
Signal injection to the antenna terminals through an antenna load resistor, R1K.
matching network (generator to 300 ohm ant.). 5. Adjust T3L bottom core, and T1K bottom core for maxi-
1. 65.75 MC., AM. 30% modulation to antenna. Tune fine mum voltage. (It is possible to obtain two peaks while
tuning control for minimum outpus. Do dn_m touch fine ::’zl:usr::rgn tvlt'l%os;rﬁ}:)erl z‘;':;:‘c::‘:) is the firse peak from the
tuning during balance of Video I-F sweep adjustments. g ,
2. Inject channel 4 sweep signal (69 MC., with 6 MC. sweep 6. Comf\cct a 20.0(1)0 ohm/volt meter to L6K and readjust T1K
width) into antenna. If necessary, adjust the follownlgg top tor zero voltage.
cores to bring the curve within limits (see curves). o NOTE: During ali P i (1 It
. g g alignment it is necessary to maintain the volt
not change the setting of VC:1S, VC-2S, VC-3§ or VC-4S. age across R1K below 40 volts, in order to prevent limiter
3. Adjust 67.25 MC. 1o fall at the 50% point with cores tuner action. If using the station’s signal, this may be accomplished
T-1 and T-3S. by connecting a 330 uuf condenser from L1S to ground and
4, Level curve with core T1S. adjusting the fine tuning control toward the smear region. If
s. Position ,70.50 MC. slope with core T2S. using a signal generator decrease the output of the generator.
LaL L6L L8L
TO CONTRAST s2L TO 0SC TO RANGE
CONTROL 6us PANEL L9J SW
L3L IST VIDEO SYNC SEP
LIL TO 0OsC AND L4L LSL
TO FILAMENT PANEL LS5J INVERTER B+140V B+140V
R8L
GIL R3L CIL RIL T3L TIL R4L C2L R2L RIOL C3L G2L
VAN AN W N N N
6AQ5 N o\ ¢ ) by, LioL
VIDEO e 5 = ' TO SW |
OUTPUT .

T2L~—_|

WRIL

)

-
|

R2IL  ROL / cHL /CGL/RZOL RI3L R14L [/ R
Li2L CSL  Li3L c7L (ol
TO TO B+
PIN 2 270V DC LISL
CRT LiaL TO 0SC
i PANEL L3J
R3-C3

Video I-F Printed

NN

TIAT A\
[ I TS

L Ri6L R22L TSL TeL C8L R23L R24L RI7TL
Li6L LiTL
TO RANGE TO V IF
1 PANEL LIS
LUG 3

Wiring Panel.
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

PHILCO TELEVISION

7L40, 7L40U, 7141, 7L41U, 7L45U, 7P50, 7P50U CHASSIS

Model No. I Chassis ’

[t

Tuner MODEL NO. CHASSIS TUNER PICTURE
E4204 ... (T-36E) 76-8946-12  21ZP4B E4202 e e TLA0 (T-63) 76-11190 21BTP4
et QERNTRILD - eIk, UE4202 7L40U (T-64) 76-11106 21BTP4
E4204L . e G IO R I DTE E4203 7L40 (T-63) 76-11190 21BTP4
UE4204L ........7L40 (T-64) 76-11106 21BTP4
E4206SL .......7L40 (T-63)76-11190  21BTP4 UE4203 7140U (T-64) 76-11106 21BTP4
UEA4206SL ... 7L40 (T-64) 76-11106 21BTP4 E4205L ... w7140 (T-63) 76-11190 21BTP4
E4206STM ......7L40 (T-63) 76-11190 21BTP4 UE4205L ..o e eers 7L40U (T-64) 76-11106 21BTP4
om0 Tswreiie A || paosM 740 TEYTEINN BT
UEAZ07SC (T-64) 76.11106 e UEA205M . ..o -7L40U (T-64) 76-11106 21BTP4
. TRy e E4206SD 7L40 (T-63) 76-11190 21BTP4
(T-64) 76-11106 21BTP4 UE4206SD oo corersreom 7L40U (T-64) 76-11106 21BTP4
(T-63) 76-11190 21BTP4 E4601SL 7140 (T-63) 76-11190 21BTP4
gg;; ;g:::gg :iggz UEA4801SL .o .TLA0U (T-64) 76-11106 21BTP4
UE4602L .........7L40 (T-64) 76-11106 21BTP4 E4601SM 7140 (T-63) 76-11190 21BTP4
T PR UE4601SM ..coooooecoreTLAOU (T-64) 76-11106 21BTP4
UE4602TL (T-64) 76-11106 21BTP4 E4603L 7L40 (T-63) 76-11190 21BTP4
E4602TM .. (T-63) 76-11190 21BTP4 UE4B03L oo 7L40U (T-64) 76-11106 21BTP4
gf;:fzm g:;; ;g;::gg gigg: E4603M 7140 (T-63) 76-11190 21BTP4
UEss04 .. (T-64) 76-11106 21BTP4 UE4603M ......ooeecmrecnersssrirsann .7L40U (T-64) 76-11106 21BTP4
E4604HM .. (T_sa) 76-11190 21BTP4 E4606L ................................................... 7L40 (T-63) 76‘1 1 190 21BTP4
UE4604HM (T-64) 76-11106 21BTP4 UE4606L ... oo TLAOU (T-64) 76-11106 21BTP4
E4608 ... (T-63) 76-11190 21BTP4 E4606M 7L40 (T-63) 76-11190 21BTP4
gf;f:g g:;; ;g':::gg ::gg: UE4608M ... 7L40U (T-64) 76-11106 21BTP4
UE4610N “ (T-64) 76.11108 21BTP4 E4606T 7L41 (T-63) 76-11190 21BTP4
o T63)76.11100  21BTP4 UE4606T ..o oo TLALU (T-64) 76-11106 21BTP4
UE4612G . (T-64) 76-11106 21BTP4 E4606TL 7141 (T-63) 76-11190 21BTP4
E4614S ... (T-63) 76-11190 21BTP4 UE4606TL ... TLA1U (T-64) 76-11106 21BTP4
UE4614S . (T-64) 76-11106 21BTP4 461 !
E4614SL ... (T-63) 76-11190 21BTP4 g 461§§d ;11::8 g’gg; ;g ii:gg giggﬁ
UE4614SL (T-64) 76-11106 21BTP4 gl " -
E4700N .. (T-63) 76-11190 21BTP4 UE4800 7L45U (T-64) 76-11106 21BTP4
UEA4700N . (T-64) 76-11106 21BTP4
UE4802M . (T-64) 76-11108 21BTP4
UE4802L (T-64) 76-11106 21BTP4 . . o s w
UEA4S04L (T64)76-11106  21BTP4 T £ £ 55 & ¢ 8 & gEid &
E6200 ... (T-63) 76-11190 24ADP4 2 -; A g E g ve g 3 g ‘9 f
UE5200 (T-64) 76-11106 24ADP4 S & § 85 ¢ E <L 5 § H u‘.E:... g
E6204M ... (T-63) 76-11190 24ADP4 g 3 B ogf S o 4 SETSEFETC B
UE6204M . (T-64) 76-11106 24ADP4 s B 5 ee &Y 3 £E 4 givEEE £
E6204L ..... (T-63) 76-11190 24ADP4 - BT g gE E wf ES 25 ECTETEE B
UES204L . (T-64) 76-11106 24ADP4 Z s B § Ef 35?:; g J8¢E g £8 2R FES % % .
E660ZM ... e97611108  24ADP4 [ o oy SF 2 88 SAEC CI $5% g2 & &
UE6602M (T-64) 76-11106 24ADP4 | F E 5 §° EcE o« g8 g88g% 550, o l:
EB60ZL ..... T-63)76.11190 24ADP4 | ® § & T8 T“EFsg &l Efagg Essstg a® 3 g
UES602L (T64)7611106  24ADP4 | 3 o 2 23 SE. Ef4ESFEE $5E8% vg.g_,:: . -
E6602T .. (T-63) 76-11190 24ADP4 C om Ty CeENSOE 9w 'RE SEFERTL-. = =
- T = g e Ve d>ER S8 < EHY3I5 Sves 2
UE6602T (T-64) 76-11106 24ADP4 | % $ g Sg fRmsaTENCEE ITEecE> 2Ese 8 o0
E5602TL ... (697611190 MADP4 | o @ o E b agg S.; §q8 8 88 € S g'é S o= -;rgﬁl 3 E8
UE6602TL (T-64) 76-11106 24ADP4 w ¥ p.no 5898c g 28an %%Ea._?:‘§au O g
EB604M ... (T-63) 76-11190 24ADP4 S i 52 2=y 52353 L EE Esoé ESREE ug
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E6604L .. (T-63) 76-11190 24ADP4 T CSSTSE _Bo<E<I<ZSow X LES<ENT 03R48 R
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Schematic diagram on pages 116-117; alignment information continued on page 118.
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Schematic of TV Phono Switching, Chassis 71L43-17

VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

PHILCO Circuit Diagram 7L40, 7L40U, 7L41, 7L41U, 7L45U, 7P50, 7P50U Chassis

535 Tag 525 6DEG Tas SIS 6AMS Trs
LFPANEL 6DEG poy _ Skeen MV.IF MO V.IE-2np o YMLET
ISTV.LF
L2s
T4 {TWNER)
a5TSHC Jegs
2 17s g 18S
o B
L] ®
I €IS W28 W35 ¥ES
33 15 1-5 53
I "% UL
AT25 4,25 4125
nooNC N
TRAP TRAP TRAP
Jot
A l 15 - = RFC 1S
NOTES - L LF ¢ s : —
ALL CAPACITOR VALUES GREATER THAN1 ARE IN MMF, LESS THAN 1 IN MFD +140
UNLESS OTHERWISE WOTED.
ALL CAPACITORS ARE 20%. UMLESS OTHERWISE NOTED. 8+ 140V
CAPACITORS MARKED # ANE CERAMIC DISC IYPE
DIRECTION OF ARROW THROUGH CONTROL INDICATE CLOCKWISE ROTATION TUNER O: :: 0¥
ALL MESISTORS ARE LWAYT UNLESS OTHERWISE NOTED k4
OC VOLTAGES ARE READ WITH A VT V.M. AT 1ITV¥ LINE & AGC n ¥
@ INDICATES A RESISTANCE OF LESS THAN 4 OMM
05C. PANEL S1P 6CST
f}:‘: VERT, 05C. L OUTPUT

act with a =pring pin, the insulated
tears the switch leaf by 1/32-in.

g =
£ £
3 =
e c
2 g
£ <
3 =
2 =
o 4
£ =
= & .
> 3 = g
@ g s
&
5 = &< £
Wz 2 s
W E w o o
g ¥ g < <
gz~ w0 o £
o « gy . »n e o o
zfﬁg "%‘ < E; c4P - L o
& $5Ff 0§ §iu? ) AL al
woLc X 2 gugs it ] Sl B 4
W Ye»o c R0 R NECHY
£-2w & v ot 3 8 1T0¥ ]
£-= 5 s %23 ci3p
- s T ez
:%; ¥ SIayg |€JIWGIV
€ ¥ Sk £
Z %= ¢ §EI= cize
= ¢
QS s £ %0
- §8xosw s A fz"a; msr
PR Ee235 32 |4, = ase '
Eo© < o fe e B B ’i’] :I[(‘. | i\ K
2R L ieea|ILE |+ |
A LE __éﬂ 2] \5150,”-__.;‘5,)‘»__
] A . 05¢
DIOES ot S| e e
e _
% F |
H ﬂ svsw/ | ¢ < 2
wFoe * 16,7500, I L n-s - LIS
£} —~—— oL
> -1 L
+ 1 h—oF g ..
=
" To we LIz i . Se.
FUSE ” ——O0N SOUND PANEL
TS Som [ o
WA O crp N THE s
STEPPER  eugTE IS 01~ oy
e A
ALSOUSED
Conen The REWOTE FEATURE 1681
AAS ROT BEEN ADDED. peuiTE SOCKET
USED IN CAASSIS -7LALTL#IU,TLASL TSI, TPSIY OMLY

S-1 SU46B

LOW YOLTAGE RECT.

Basic Schematic above covers 70L40, 7L40-U, 7L41, 7L4|-U, 7L45-U,
7P50, 7P50-U, 7P51, 7P51.U. See note for differences in 7L41, 7L41-U,

7L45-U, 7P51, 7P51-U. See Phono-TV Schematic (below, left) for 7L45-U.
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

PHILCO Circuit Diagram 7L40, 7L40U,

7L.41,

[?m

S2R 6AYE

15T AN

DECOUPLED 8+

225V

7L41U, 7L45U, 7P50, 7TP50U

ST 172 6AWS

YiDED

MSELY S

oo
i
i I
P ant /’—J LA
(‘.7%»«1/
+
7
L
/

=

ATV

MY

100
%

LI3T X

YIDEO PANEL

See partial schematic (below, left) tiled High Voltage and Horizontal
Output Circuit 7P50, 7P50-U, 7P51, 7P51-U.

NOTE" ¢ocys nr may e
PLACED BETUEEN PIS #5310
YY)

5218361
HVRECT ~ ¢ %o pods™

To 200v 8¢

VR OUT -
CRT SCAEEN
R

High Voltage and Horizontal Ontput Circuit 7P50, 7P50-U, 7PSI.
7P51-U. Bulance of Schematic 1dentical 1o TL40, 7L40-U, 7L41, 7L4]-U,
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

PHILCO Chassis 7L40, 7L40U, 7L41, 7L41U, 7L45U, 7P50, 7P50U, Continued

4:5 MC TRAP ALIGNMENT

. Connect 20,000 ohm/volt meter (10V. range) to L7R.

i 2. Inject a 4.5 mc. AM signal into L15T or use station signal.
1. Remove S4, the horizontal output tube, and S38, the l1st 3. Adjust TIR (top core for zero voltage). It is possible to
V-I-F tube. . . . obtain zero crossover at two positions of the tuning core.
2. Inject 4.5 MC., 30% modulated signal into L15T of video The correct one is the first crossover from the maximum
panel. ccw positlon of the core.
3. Connect scope through a high frequency probe to L10T of 4. Connect a 20,000 ohm/volt meter across the limiter diode
video panel (the video output lug). load resistor, RGR.
4. Turn contrast control fully clockwise. . S. Adjust T3T bottom core and T1R bottom core for maxi-
s. Adjust 4.5 MC. trap (top core of T3T) tor minimum indi- mum voltage. It is possible to obtain two peaks while
catilon. p (top adjusting T1R. The correct one is the first peak from the
maximum cw position of the core.
SOUND I-F ALIGNMENT 6. Connect a 20,000 ohm/volt meter to L7R and readjust TIR
. . . top for zero voltage.
NOTE: The sound alignment is based upon 2 properly aligned i i )
video I-F strip. NOTE: During alignment it is necessary to maintain the

voltage across RGR below 40 volts, in order to prevent limiter
action.

UNF CHASSIS
G}L'

1

TP50 INSET

NEL

L

£ : 3
z ;l‘ 9, . . 9%
g jdgul t
E i
g g § K 4
SRS
s O I
nEth 11 9 ‘Q- N // O
L 4 o, |- 90, (d o
3 % YRR F
a3 EZTTY A
9.~ Qv :
: g

WIDTH LINK -

()

HV. CAGE

I

Top Chassis View Component Layout — 7L40, 7L41, 7L45; 7P50, 7PS1 are identical except for
Horizontal Output Circuit — see inset.
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

PHILCO TELEVISION

7E10, 7E10-U, 7EV1, 7E11-U CHASSIS

Models E2002C, UE2002C, E2004F, UE2004F, E2004G, UE2004G, E20045SP, UE2004SP

(Material on pages 119 through 124. Reproduced through the courtesy of the Philco Corp.)

VIDEO IF ALIGNMENT

AM ALIGNMENT

BIAS: 3V applied to L6U, the AGC line.
CHANNEL SELECTOR: Channel 4
CONTRAST: Fully clockwise.

SCOPE: Connecteg, through a 10,000 ohm re-
sistor to LIU, the video detector output lug.
Calibrate scope for 2 volts peak to peak.

AM GENERATOR: Connected to test lug #2
on tuner strip.

INPUT LEVEL: Adjust input level to maintain
scope level below 2 volts peak to peak.

Input Adjust for
Frequency Maximum
44.4 MC T1U
435 MC T2U
45.75 MC T3U
45.0 MC T1 (on tuner)
42.0 MC T4U

SWEEP ALIGNMENT

SWEEP GENERATOR: Channel 4 sweep sig-
nal (69mc with 6mc sweep width) to an-
tenna terminals through a 70 /300 Q
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 alignment.
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.

TUNER OSCILLATOR ALIGNME

1. Pre-set fine tuning control to center of its
mechanical range.

2. Use station air signal. Receiver connected to
either set’s built-in antenna or external antenna.

3. Channels must be adjusted from the highest
frequency channel receivable, in descending
order.

4. T4 is the oscillator core for channels 13 through

7. Where an-optimum setting of T4 can not
be made to allow all receivable high channels
to be tuned in by the fine tuning, the individual
coils may be ag;usted. Adjusting the coil to-
wards the wafer decreases frequency. This pro-

4.5 MC TRAP ADJUSTMENT

(1) Connect a 4.5 MC detector to CRT cathode,
video output lug, L2Y. (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 D.C. 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 TC1Y (T4Y top 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 TC4Y (top core of transformer T5Y)
to give a positive peak voltage.

(3) Detune the fine tuning control CCW, or re-

duce signal input to receiver, so 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

AGC, L6U of the IF panel, to maintain meter

reading below .75 volts.

Adjust TC2Y (bottom core of T4Y) and

TC3Y (bottom core of T5Y) for maximum

DC voltage.

Adjust fine tuning for best picture (remove

bias voltage if used) and adjust TC4Y for

zero voltage (crossover).

(4)

(%)

IN6O 47K

PART NUMBERS
30-1221-24
PART OF TI
30-1238-3
66-2478340
32-4449
34-8022-2

@ Ri

ouTPUT
INPUT 10
METER

24

ik
L

4 SMC DETECTOR PROBE

NT, T-70 and T-80

be done in a descending order, with the chassis
removed from the cabinet and the tuner cover
removed.

5. T8 is the oscillator core for channel 6. Core is
accessible only with switch in channel 6 posi-
tion but controls oscillator for both 6 and 5.

6. T7 is the oscillator core for channel 4. Core is

accessible only with switch in channel 4 posi-
tion but controls oscillator for both 4 and 3.
7. T6 is the oscillator core for channel 2.

NOTE: In the T-80 tuner the channel cores

are accessible through holes in the

cedure normally is not necessary but if so, must

UHF tuner.

1
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

PHILCO 7E10, 7TE10-U, 7E1l, 7E11-U Chassis, Waveshapes, (Continued)
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PHILCO Schematic Diagram for Chassis 7TE10, 7TE10-U, 7E1ll, 7TE11-U
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PHILCO Schematic Diagram for
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CENTERING
LEVER

YOKE
CLAMP
ION_TRAP

MAGNET

YOKE N

KINESCOPE

KINESCOPE

SOCKET S

KINESCOPE
CUSHIONS

Figure 3— Yoke and Magnet Adjustments

ION TRAP MAGNET ADJUSTMENT. - Set the ion trap
magnet approximately in the position shown in Figure 3.
Starting from this position immediately adjust the magnet by
moving it forward or backward at the same time rotating it
slightly around the neck of the kinescope for the brightest
raster on the screen. Reduce the brightness control setting
until the raster is slightly above average brilliance. Turn the
focus control (shown in Figure 3) until the line structure of
the raster is clearly visible. Readjust the ion trap magnet for
maximum raster brilliance. The final touches of this adjustment
should be made with the brightness control at the maximum
clockwise position with which good line focus can be main-
tained.

DEFLECTION YOKE ADJUSTMENT. —If the lines of the
raster are not horizontal or squared with the picture mask,
rotate the deflection yoke until this condition is obtained.
Tighten the yoke clamp screw.

CHECK OF HORIZONTAL OSCILLATOR ADJUST-
MENT.~Turn the horizontal hold control to the extreme
clockwise position. The picture should be out of sync, with
approximately twelve bars slanting downward to the left. Turn
the control counter-clockwise slowly. The number of diagonal
black bars will be gradually reduced and when only 1/ to
3 bars sloping downward to the left are obtained, the picture
will pull into sync upon slight additional counter-clockwise
rotation of the control. The picture should remain in sync for
approximately two full turns of additional counter-clockwise
rotation of the control. Continue counter-clockwise rotation
until the picture falls out of sync. Rotation beyond fallout posi-
tion should produce between 2 and 5 bars before interrupted
oscillation {motorboat occurs). Interrupted oscillation {motor-
boat) should be reached before full counter-clockwise rotation.

When the receiver passes the above checks and the picture
is normal and stable, the horizontal oscillator is properly
aligned. Skip "'Adjustment of Horizontal Oscillator’” and pro-
ceed with "Focus Magnet Adjustment.”

ADJUSTMENT OF HORIZONTAL OSCILLATOR.-I{
in the above check the receiver failed to hold sync over two full
turns of counter-clockwise rotation of the control from the
pull-in point, it will be necessary to make the following adjust-
ments.

The width and drive adjustments should be properly set, as
explained in paragraph below, before adjusting the sine wave
coil.

Set the sine wave coil L601 fully counter-clockwise.

RCA VICTOR

TELEVISION RECEIVERS — MODELS

21-1-7112(U), 21-1-7113(U)
21-1-7117(U), 21-1-7152(U)
21-1-7153(U), 21-1-7157(U)
21-1-7355(U), 21-1-7357(V)

Chassis Nos. KCS98A, KCS9B8C, KCSOBE or KCSOBF

Adjustment of the horizontal frequency control in the coun.
ter-clockwise direction will show a multiple number of bars
before “motorboat’’ occurs. Adjust the sine wave coil L601
until 3 or 4 bars are present before ''motorboat” occurs,
when the horizontal frequency control is rotated counter-
clockwise from the fall out point.

CENTERING ADJUSTMENT.—Centering is
plished by means of a separate plate on the focus magnet. The
centering plate includes a locking lever which must be loosened
before centering. Up and down adjustment of the plate moves
the picture from side to side and sidewise adjustment moves
the picture up and down.

If a corner of the raster is shadowed, check the position of
the ion trap magnet. Reposition the magnet within the range
of maximum raster brightness to eliminate the shadow and
recenter the picture by adjustment of the focus magnet plate.
In no case should the magnet be adjusted to cause any loss

accom-

of brightness since such operation may cause immediate or
eventual damage to the tube. In some cases it may be necessary
to shift the position of the focus magnet in order to eliminate a
corner shadow.

WIDTH AND DRIVE ADJUSTMENTS. —Set the horizon-
tal control at the “'pull-in’’ point. Adjustment of the horizontal
drive control affects the high voltage applied to the kinescope.
In order to obtain the highest possible voltage hence the
brightest and best focused picture, set the width coil maximum
counter-clockwise and adjust horizontal drive trimmer counter-
clockwise until a bright vertical line appears in the middle of
the picture then clockwise until the bright line just disappears.
If no line appears set the drive trimmer at maximum counter-
clockwise position.

At normal brightness adjust the width control L102 to obtain
3,” overscan at each side with normal line voltage.

Readjust the drive trimmer C109 as was done previously.

HEIGHT AND VERTICAL LINEARITY ADJUST-
MENTS. —Adjust the height control (R107 on chassis rear until
the picture overscans approximately $4” at both top and
bottom. Adjust vertical linearity (R112 on chassis rear), until
the test pattern is symmetrical from top to bottom. Adjustment
of either control will require a readjustment of the other.
Adjust centering to align the picture with the mask.

FOCUS. —Adjust the focus control for maximum definition
in the test pattern vertical 'wedge’ and best focus in the
white areas of the pattern.

FM TRAP ADJUSTMENT.—-In some instances inter-
ference may be encountered from a strong FM station signal.
A trap is provided to eliminate this type of interference. To
adjust the trap tune in the station on which the interference is
observed and adjust the FM trap for minimum interference
in the picture. The trap is L5 or L53 and is located on the rear
of the antenna matching transformer.

(Continued on the next three pages)
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RCA Victor Chassis KCS-98A, -C, -E, -F, Service Material, Continued

CAUTION.—In some receivers, the FM trap L5 or L83 will
tune down into channel 6 or even into channel 5. Needless to
say, such an adjustment will cause greatly reduced sensitivity
on these channels. If channels 5 or 6 are to be received, check
LS5 to make sure that adjustment does not affect sensitivity
on these two channels.

Replace the cabinet back and connect the receiver antenna
leads. Make sure that the screws holding the back are up
tight, otherwise it may rattle or buzz when the receiver is
operated at high volume.

KINESCOPE HANDLING PRECAUTION.-Do not in-
stall, remove, or handle the kinescope in any manner, unless
shatter-proof goggles are worn. People not so equipped should
be kept away while handling the kinescope. Keep the kine-
scope away from the body while handling.

KINESCOPE AND SAFETY GLASS CLEANING.—The
front safety glass may be removed to allow for cleaning of the
kinescope faceplate and the safety glass if required.

All models except 21-T-7152(U), 21-T-7153(U) and 21-T-
7157(U) have a ""U" shaped channel under the front top edge
of the cabinet, in front of the top of the safety glass. Take out
the screws holding the channels and remove the channel and
safety glass.

The safety glass for Models 21-T-7152(U), 21-T-7153(U) and
21-T-7157(U) is held in place with three flat springs holding
the bottom metal trim.

Press in on each spring at the open end. Slide the spring
out of the slot in the bottom trim.

Remove bottom metal trim and allow safety glass to slide
down and out of top metal trim.

The Kinescope faceplate and the safety glass should only
be cleaned with a soft cloth and “"Windex'’ or similar cleaning
agent.

KRKS52B TUNER CIRCUIT SCHEMATIC
FOR MODELS 21-T-7112 TO 21-T-7357 INCL.
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Replace the safety glass and retainer by reversal of either
of the above procedures.

CHASSIS REMOVAL.—~To remove the chassis from the
cabinet for repair or installation of a new kinescope, remove
the control knobs, the cabinet back, unplug the speaker cable,
the kinescope socket, ion trap, the antenna cable, the yoke
and high voltage cable. Take out the chassis bolts. Withdraw
the chassis from the back of the cabinet.

The tuner assembly should be fastened to the chassis, if it
is to be transported out of the cabinet. To do this, turn the
tuner bracket upside down from its normal position. With the
front of the VHF Tuner toward the chassis front, fasten the
bracket to the right side of the chassis, with self-tapping screws,
through the two top mounting holes. Holes are provided in the
chassis for this purpose. (Refer to figure 6.)
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FASTEN TUNER
TO CHASSIS HERE

RIGHT
SIDE

ATTACHED

Figure 6—Tuner Bracket Fastened to Chassis
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RCA Victor Chassis KCS-98A-C, -E, -F, Continued
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PW400—Video & Sync.
Unit Layout

The assemblies represented above are viewed
from the component side of the boards and are
oriented as they will usually be viewed on the
chassis.

The printed wiring, on the reverse side of the
boards, is presented in “‘phantom’’ views super-
imposed on the component layouts. This will
enable circuit tracing without removing the

CHASSIS REAR VIEW

assemblies from the chassis to see the printed
wiring on the reverse side.
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m 5 li f del left. M ial
&p RCA \/ ICTOR on pages 129 throagh 133 is exact
f ith Ch is KCS-100B,
others using Chassis KCS- 100D or
8' PT'7010, 8'PT'7OII, KCS-100K are very similar.
8-P1-7012, 8-PT-7014,
ADJUSTMENT CHECK LIST
8 - PT-7030(T)’ 8 - PT-703I(T)’ Extend the rods of the cabinet antenna making sure the

bottom section is fully extended. Adjust the angle, rota-

8 - PT_7032("')’ 8 . P'I'_7o34("') A rel g (o B o cemind s e

. Plug the power cord into the 117V. AC outlet and turn
Chassis No. KCS1008, KCS100D or KCS100K the receiver "ON.” The receiver should operate normally.

However, a check of the {ollowing adjustments should be
e made.

REMOVE
COMPLETELY
(MODELS WITH

*]. Check position of ion trap magnet and if
necessary readjust the ion trap magnet for maxi-

STAND) FNHTAEsRsS}c mum raster brightness with the brightness control
ADJUSTME:T as far clockwise as possible with which good line

(ON REAR) focus can be maintained.
] / *2. Check raster for proper framing (tilt) in mask.

Adjust yoke positiening by rotating. To do this
insert a screwdriver into the serrated coliar at
either point "A” or "B” shown in MAGNET AD-
JUSTMENTS drawing and pry against the edge of

the hood.

3. Check width of the picture. Readjust width
und drive adjustments, if necessary, as indicated
below.

*4. Check for normal operation of the horizontal
hold control. Should hold sync for two full turns or
more of the control. (See below if adjustment is

REMOVE
COMPLETELY, 3
(MODELS WITH required.)
STAND)

*5. Check centering of picture. Adjustment is
made with the individual discs of the centering
magnet or by rotating both discs together. Rotate
the discs with a small screwdriver inserted in the
teeth of the discs.

® REMOVE screw
" AT BOTTOM
REAR OPPOSITE

€

6. Check height and vertical linearity. Reset
controls where necessary for %" overscan at both
top and bottom.

*7. Check for sound and picture tracking on a
weak signal. Readjust 41.25 me. sound boost ad-
justment, if necessary, as follows:

Adjust fine tuning for maximum picture signal,
then adjust sound boost adjustment for maximum
sound signal. The weakest channel must be used
when making this adjustment.

8. Check R-F oscillator adjustments at §4° point
of fine tuning shown on drawing. Readjust if neces-
sary starting at highest channel proceeding to the
lowest. Be sure fine tuning is at 84° point when
making adjustments.

REMOVE
SCREWS
ONLY AT
POINTS
INDICATED.

Width, Horizontal Drive and Sinewave Adjustments
A. Set brightness control fully clockwise.

B. Adjust drive for overdrive line then clockwise
until line just disappears. If no line appears set
fully counter-clockwise.

C. Adjust width for Y4" overscan at each side, with
normal line voltage and normal brightness.
Repeat Step B.

D. Turn the horizontal hold control to the left, out
of sync, to the point where interrupted oscilla-
tion occurs.

E. Adjust sinewave core, as the horizontal hold
control is rotated to the left beyond the locked-
in position, until 3 to 4 bars occur between the
fall out point and interrupted oscillation.

*Chassis must be removed from the case to make
these adjustments, see CHASSIS REMOVAL.

Figure 2—Chassis Removal
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RCA Victor

CHASSIS REMOVAL.—The chassis must be removed from
the cabinet to replace tubes or the kinescope and to perform
certain adjustments as explained above.

Take the receiver off its stand and completely remove the
two knurled screws at the sides of the cabinet. Never attempt
to remove the chassis unless these two screws are completely
removed, as their projection inside the cabinet may result in
internal damage as the chassis is pulled from the case. See
Figure 2A.

Remove the knobs on the controls located in the cover and
case assembly and take out the three screws holding the as-
sembly to the cabinet. Their location is indicated at "A"” in
Figure 2A. Lift the control case and cover directly upward to
remove.

Take off the carrying handle by removing the two screws
at the ends of the handle. Also, remove the screw at the
bottom front edge of the receiver case. These three screws
are indicated in Figure ZA at "B.”

Slide the chassis assembly, which includes the front frame
and kinescope, out of the receiver cabinet. The antenna and
A.C. interlock will automatically disengage as the chassis is
removed.

CHASSIS SERVICING.—Adjustment of the yoke position,
centering magnets and the ion trap magnet may be made
with the chassis completely assembled. The location of these
adjustments is shown in Figure 4.

Replacement of the tubes in the tuner unit requires removal
of the speaker. To remove the speaker, loosen the speaker
clamp screw shown in Figure 4 and slide the speaker out of
its clamp. This will allow room to make tube replacement in
the tuner unit,

Service which requires circuit iracing or voltage measure-
ments must be performed with the front and rear chassis
sections separated. To do this, remove the six (6) seli-
tapping screws holding the front and rear chassis sections
together. See Figure 2B. The positions of the insulating boards
should be noted for replacement when reassembling the
chassis.

Unplug the kinescope socket and slide the rear chassis
section off the end of the kinescope neck. Turn the chassis
around making the bottom wiring side visible. Slip the kine-
scope socket leads out of the hole in the chassis, through
which they are normally dressed, and pass the socket through
the large opening in the chassis and reconnect to the kine-
scope. With the chassis in this position, which is shown in
Figure 2C and Figure 3, all points will be accessible for
servicing. Greater separation of the two chassis sections may
be accomplished by the use of a short extension cable for
the kinescope leads if desired.

INSTALLATION INSTRUCTIONS

REPLACING THE CHASSIS IN THE CABINET.—Replace-
ment of the chassis in the cabinet is simply a reversal of the
removal procedure with several important additional steps
to be performed.

Make sure the insulating boards have been replaced in
their proper positions. The boards are provided to prevent
any thin metal object, which may {all or be inserted through
the cabinet ventilating louvres, from coming in contact with
high voltage circuits or from causing a short circuit to the
cabinet.

If the speaker was removed for tube replacement in the
tuner, the speaker must be properly positioned before re-
placement of the chassis in the cabinet. The face of the
speaker baffle must be exactly four and one-quarter inches
(4Y%"') from the centerline of the chassis as shown in
Figure 4. The chassis will not slide into the case properly if
the speaker extends out too far. When the speaker does not
extend sufficiently, sound echoes may occur within the
cabinet.

The A.C. interlock screw, located under the snap-out
button on the cabinet rear, should be readjusted if the front
and rear chassis sections were separated when servicing.
Refer to Figure 2A for adjustment location. Turn the adjust-
ment screw fully counter-clockwise moving the interlock plug
toward the cabinet rear. Proper alignment of the interlock
plug and the antenna terminals is automatically achieved,
by the locating stud on the interlock, as the chassis is inserted
in the cabinet. After the chassis has been replaced in the
cabinet and securely fastened, the A.C. interlock adjustment
screw should be turned fully clockwise to insure proper con-
tact in its receptacle. When replacing the screws holding the
chassis in the cabinet, the screw under the bottom front edge
of the cabinet should be replaced first.

KINESCOPE REPLACEMENT.—Remove the chassis
from the cabinet as outlined under CHASSIS REMOVAL.
Take off the front safety glass frame by removing the
three screws holding the frame to the kinescope mounting
strap. Turn the screw shown at point "C” in MAGNET
ADJUSTMENTS drawing counter-clockwise moving the
yoke away from the bell of the kinescope. Take off the
kinescope socket, the ion trap magnet with its sleeve and
disconnect the high voltage lead.

Loosen the screw on the kinescope mounting strap,
refer to MAGNET ADJUSTMENTS drawing, and slide the
kinescope out of the yoke.

Install the new kinescope and tighten the screw on the
strap arcund the front edge of the kinescope. Turn the
yoke positioning screw clockwise to bring the yoke for-
ward against the kinescope bell. Replace the front safety
glass frame, ion trap magnet and sleeve and the kine-
scope socket.

Figure 3—Front and Rear Chassis Sections Separated for Servicing

8-PT-7030. 8-PT-7031, 8-PT-7034




8-PT-7030, 8-PT-7031. 8-PT-7034
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CIRCUIT SCHEMATIC DIAGRAM KCS 100B CHASSIS

RCA Victor
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8PT7031, 8PT17034

Continued

Chassis KCS-100B,

H

H

RCA Victor Models 8PT7030

connect to corresponding
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TELEVISION SERVICING INFORMATION

RCA VICTOR

INSTALLATION CHECK LIST

Connect the antenna transmission line to the receiver antenna terminals.
(Refer to schematic diagrams for correct input connections.)

e

Plug the power cord into the 117V. AC outlet and turn the timer clock
VIEW TIME control clockwise to "ON.” The receiver should operate normally.
However, a check of the following adjustments should be made.

1. Check position of ion trap magnet and readjust for maximum raster
brightness if necessary.

2. Check raster for proper framing (tilt) in mask. Adjust yoke position
by rotating.

3. Check AGC and Noise Limiter control settings. Adjustment should be
made as outlined in separate section in next column.

*4. Check width and horizontal linearity, readjust width and drive con-
trols as outlined below, if adjustment is necessary.

*5. Check for normal operation of horizontal hold control. Should hold
sync for two full turns or more of the control.

6. Check centering of picture. Adjustment is made with the centering
lever on the focus magnet.

7. Check height and vertical linearity, reset controls where required for
1Y4" overscan.

8, Adjust focus control for maximum overall definition in fine detail
ateas of the picture.

9. Check RF oscillator adjustment on all channels. Readjust if neces-
sary, starting at the highest frequency channel, proceeding to the lowest.
Do not adjust the UHF rf oscillator in the field.

10. Adjust the FM trap—where FM interference is encountered—for
minimum interference in the picture.

*Width Horizontal Drive & Sinewave Adjustments
A. Set width coil fully counter-clockwise.

B. Adjust drive for overdrive line then clockwise until line just disappears.
If no line appears set fully counter-clockwise.

C. Adjust width for %" overscan at each side, with normal line voltage and
normal brightness. Repeat Step B.

D. Turn horizontal hold control to the left, out of sync., to the point where
interrupted oscillation occurs.

E. Adjust sinewave core, as the horizontal hold control is rotated to the left
beyond the locked-in position, until 3 to 4 bars occur between the fall out
point and interrupted oscillation.

c307 c21 ct Jz2 <7
o5 03E %0 osc MIXER GRID R-F PLATE 1-F INPUT R-F GRID
CHAN.83 P CHAN 14 CHAN ® CHAN, 8 JACK
(LEFT_SIOE (LEFT SIDE (REAR)
BOTTOM) TOP)

s
M TRAP
(ON REAR)

4725 MC
TRAP (QUTER)

L 20
R-F PLATE
CHAN, 13

R

°
°
D
c22 g
0sC INJ d
5 L27
1-F ADJ
<27 By
FINE  TUNING
ADJUSTMENT
n lon
CHAN &
LS50 THROUGH L 60 . /
|NOIVIDUAL CHANNE
ADJUSTMENT BAND VllOTN
La9 L43 T 132 ._;.
OSC. CHAN 13 1-F AODJUSTMENT NIXER GIIO YEST PO'NY R F PLATE MIXER GRIO
TRACKING  ADJ HAN o CHAN, 13

KRK38C UHF/VHF TUNER

MobELs

21-1-639, 21-1-639U

Chassis No. - KCS101 or KCS101A

AGC and NOISE LIMITER ADJUSTMENTS.—Careful ad-
justment of the AGC and Noise Limiter controls is very im-
portant for the proper functioning of the receiver.

Turn the Noise Limiter control fully clockwise.

Adjust the AGC control until a bend just ogcurs in the pic-
ture then counter-clockwise 90° from this point.

Set fine tuning for barely perceptible 4.5 mc. beat. Readjust
the AC 2 control for picture bend then counter-clockwise 45°.

Set horizontal hold counter-clockwise as far as possible
without making sync unstable.

Turn Noise Limiter control counter-clockwise until horizon-
tal shift or bend just occurs then clockwise 30° from this point.

Reset horizontal hold to center of holding range.

c? c20
MIXER GRID R-F GRID
CHAN. 8 CHAN. 8
r:g'rpvz"r R-F PLATE £33
Tt ' FM TRAP
'-‘r“‘“ GG (ON REAR}
IN
- 35 /
08¢ A04. 2
NS [ c19
c2 435MC
FINE_TUNING oxe, | 1-F TRAP
AD.. &
cs L4s
0SC. INJECTION ——— R-F PLATE
ADJ. CHAN. 13
clo
BANDWITH
]
R-F GRID

L1 THROUGH L11
INDIVIDUAL CHANNEL
0SC. ADJUSTMENTS

L43
MIXER GRIL
CHAN. 13

2 L4s TEST POINT L46
08C. CHAN. 13 MIXER GRID {OSC. INJ.) R-F PLATE
TRACKING ADJ. CHAN. & (R-F ALIGN.) CHAN. 6

KRK38B VHF TUNER

DEFLECTION
YOKE

DEFLECTION YOKE
ADJUSTMENTS
10N TRAP
MAGNET TOP & 8OTTOM

KINESCOPE
FOCus CUSHION

MAGNET

GROUNDING
SPRING

KINESCOPE
SOCKET
FOCUS
CONTROL
CENTERING YOKE
LOCK ING RETAINING
CEVER PLATE
CENTERING FOCUS MAGNET
ADJUSTMENT  POSITIONING
LEVER ADJUSTMENT KINESCOPE

YOKE AND FOCUS MAGNET

V a—
LIOS  RIS6 RI60 ct62  R207 R98
WIDTH HEIGHT VERT HORIZ NOISE AGC
COIL  CONTROL LINEAR DRIVE LIMITER CONTROL
] CONTROL CONTROL L ‘I
‘4 e @

REAR CHASSIS ADJUSTMENTS
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Material Continued

’

21T639U

RCA Victor Models 21T639,

.—Remove the rear panel of the receiver.

Chassis top view and printed circuit assem-
There are « number of flat springs holding the front metal trim of the cabinet to the cabinet front.

blies information on the next page following main diagram.
Reach in from the rear of the receiver and press in on each spring at the open end. Slide

the spring out of the slot provided.

Tuner circuits on this page, main schematic on the next
KINESCOPE AND SAFETY GLASS CLEANING

page, at right.
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Remove the metal trim and the scafety glass.

The kinescope faceplate and the safety glass should be cleaned only with a soft cloth and

“Windex'’ or similar clecming agent.
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21T639U

’

CHASSIS CIRCUIT SCHEMATIC DIAGRAM KCS101A Models 21T639

RCA Victor
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

RCA Victor Models 21T639, 21T639U, Chassis KCS-101, -A, PRINTED CIRCUIT ASSEMBLIES

(OF®)
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ey MR b A2 b=

(4135
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S UNIT LAYOUT
=11a;
ri72 * « F
T T
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OSCILLATOR UNIT LAYOUT

PC102—PICTURE I-.F
UNIT LAYOUT
{See Note below)

The assemblies represented above are viewed from
the component side of the boards and are oriented as
they will usually be viewed on the chassis.

The printed writing, on the reverse side of the

PC-101—SOUND I-F & AUDIO

UNIT LAYOUT boards, is presented in 'phantom” views super-imposed
on the component layouts. 'This will enable circuit
tracing without removing the assemblies from the

oz chassis to see the printed wiring on the reverse side.
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o MobELs
@‘/ RCAVICT OR  14-5-7052(U), 14-5-7070(V)

(Material below and on the next 3 pages.) I4'S'707I(U), I4'S'7074(U)

INSTALLATION CHECK LIST

Connect the antenna transmission line to the receiver
antenna terminals.

Plug the power cord into the 117V. AC outlet and turn
the receiver "ON". The receiver should operate normally.
However, a check of the following adjustments should be
made.

1. Check position of ion trap magne: and read-
just for maximum raster brightness, if necessary.

2. Check raster for proper framing (tilt) in mask.
Adjust yoke position by rotating.

*3. Check width and horizontal linearity, readjust
width control as outlined below, if adjustment is
necessary.

*4. Check for normal operation of horizontal hold
control. Should hold sync for two full turns or more
of the control.

5. Check centering of picture. Adjustment is made
with the centering lever on the focus magnet.

6. Check height and vertical linearity, reset con-
trols where required for 1%" overscan.

7. Check R-F oscillator adjustment on all chan-
nels. Readjust if necessary, starting at the highest
frequency channel, proceeding to the lowest.

*Width and Sinewave Adjustments

It is possible to adjust the horizontal oscillator in the
field by the following method when such adjustment is
indicated.

A. Set the width coil fully counter-clockwise.

B. Adjust width for %" overscan at each side, with
normatl line voltage and normal brightness.

C. Turn horizontal hold control to the left, out of
sync, to the point where interrupted oscillation
occurs.

D. Adjust sinewave core, as the horizontal hold control
is rotated to the left beyond the locked-in position,
until 3 to 4 bars occur between the fall out point
and interrupted oscillation.

KINESCOPE AND SAFETY WINDOW CLEANING.—The
front safety window may be removed to allow for cleaning of
the kinescope faceplate and the safety window if required.

To do this, remove three screws from under the front edge of
the metal trim. This will allow the metal clip and metal trim to
be removed. ’

Bend up the tabs holding the window at the top and lift the
window out.

The kinescope faceplate and safety window should be
cleaned with a soft cloth and water only.

Replace the window, bend the metal tabs down, and replace
the metal trim. Secure the trim with the metal clip and three
screws.

CHASSIS REMOVAL AND REPLACEMENT.—Remove the
knobs from the side of the receiver.

Remove the three screws from under the front edge of the
metal trim. This will allow the metal clip and bezel to be
removed.

Take out the screws holding the rear panel and remove the
panel. Remove the screw holding the top of the chossis to the
handle brace located inside the cabinet at the top.

Unplug the speaker leads.

Turn the receiver face downward on a protective cloth or
pad and remove the three screws from the bottom. Slide the
case upward off the chassis and kinescope assembly.

Reverse the above procedure to reassemble the chassis and
kinescope in the cabinet.

Chassis No. KCS102B or KCS102D

(3 REMOVE REAR PANEL
AND SCREW HOLDING
CHASSIS TOP

TO REMOVE FRONT WINDOW
BEND TABS OUTWARD

REMOVE
KNOBS

REMOVE THREE
BOTTOM CHASSIS
SCREWS

(2) REMOVE CLIP
AND FRONT BEZEL

CHASSIS REMOVAL

ANTENNA INPUT
Models 14-S-7052, 14-S-7070, 14-S-7071 and 14-S-7074

The KRK32F tuner unit is designed for VHF reception only,
with a 300 ohm antenna input provided.
Model 14-S-7052U

The KRK29W tuner unit is designed for UHF-VHF reception
with 300 ohm inputs provided for UHF and VHF use. When
using a UHF antenna or a VHF antenna (or both) connect the
transmission line from each antenna to the proper receiver
antenna terminals.
Models 14-S-7070U, 14-S-7071U and 14-S-7074U

In these models the antenna input to the UHF and VHF
tuner is connected to a crossover network to provide a single

antenna input to the receiver. This provides for antenna input
from a single VHF antenna, a UHF antenna, a combination
UHF/VHF antenna, or the receiver cabinet antenna.

The attached cabinet antenna is automatically connected to
the tuner inputs when the bottom rod sections are fully ex-
tended. When the cabinet antenna is being used disconnect
the external antenna. When using the external antenna retract
the rod antenna tully.

FM TRAP ADJUSTMENT.—In some instances interference
may be encountered from a strong FM station signal. A trap
is provided to eliminate this type of interference. To adjust
the trap tune in the station on which the interference is ob-
served and adjust the FM trap for minimum interference in
the picture. The trap is LS and is located on the antenna
matching transformer.

CARUTION.—In some receivers, the FM trap L5 will tune
down into channel 6 or even into channel 5. Needless to say,
such an adjustment will cquse greatly reduced sensitivity on
these channels. If channels 5 or 6 are to be received, check
LS to make sure that adjustment does not affect sensitivity
on these two channels.

Replace the cabinet back and connect the receiver antenna
leads to the cabinet back. Make sure that the screws holding
the back are up tight, otherwise it may rattle or buzz when the
receiver is operated at high volume.
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CHASSIS CIRCUIT SCHEMATIC DIAGRAM KCS102B & KCS102D

condition at the time of printing.
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Ohmyst” and with no signal input. Volt-

All voltages measured

ages should hold within +20% with 117
v. a-¢ supply.

All capacitance values less than 1 in
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MF and above 1 in MMF unless otherwise

Al resistance value in ohms. K — 1000.
noted.

For tuner circuits and
connection information
see page adjacent at left.
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= Wz - RCA Victor Chassis KCS-102B, KCS-102D,
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RCA VICTOR

TELEVISION RECEIVERS—M ODELS

21-D-7174(U), 21-D-7175(U), 21-D-7176(V),
21-D-7177(V), 21-D-7215(U), 21-D-7216(V),
21-D-7217(V), 21-D-7235(V), 21-D-7237(V)

Chassis No. KCS103A, KCS103B, KCS103C or KCS103D

The service material on the following
six pages is exact for the group of sets
listed above. The two groups of models
listed at right and directly below, while
using 24" picture tubes, are practically
identical electrically to sets covered.

MoboeLs 24-1-7272(U)
24-1-7275(V), 24-1-7277(U)

Chassis No. KCS103N or KCS103P

ADJUSTMENT OF HORIZONTAL OSCILLATOR.

f the receiver failed to hold sync over two
full turns of counter-clockwise rotation of the control from
the pull-in point, it will be necessary to make the following
adjustments.

The width and drive adjustment should be properly set,
as explained in the paragraph below, before adjusting the
sine wave coil.

Set the sine wave coil L601 fully counter-clockwise.

Adjustment of the horizontal hold control in the counter-
clockwise direction will show a multiple number of bars
before “"motorboat” occurs. Adjust the sine wave coil L601
until 3 or 4 bars are present before “motorboat” occurs,
when the horizontal frequency control is rotated counter-
clockwise from the fall out point.

If it is impossible to sync the picture and the AGC sys-
tem is in proper adjustment it will be necessary to align
the Horizontal Oscillator by the method outlined,

DEFLECTION
YOKE

CENTERING ADJUSTMENT.—Centering is accomplished
by means of a separate plate on the focus magnet. The
centering plate includes a locking lever which must be
lnosened before centering. Up and down adjustment of the
plate moves the picture from side to side and sidewise ad-
justment moves the picture up and down.

TELEVISION RECEIVERS— MODELS

24-D-7295, 24-D-7295U
24-D-7296, 24-D-7296U
24-D-7297, 24-D-7297V
24-D-7315, 24-D-7315U
24-D-7317, 24-D-7317U

Chassis Nos. KCS103R or KCS1037

If a corner of the raster is shadowed, check the position
of the ion trap magnet. Reposition the magnet within the
range of maximum raster brightness to eliminate the
shadow and recenter the picture by adjustment of the focus
magnet plate. In no case should the magnet be adjusted to
cause any loss of brightness since such operation may
couse immediate or eventual damage to the tube. In some
cases it may be necessary to shift the position of the focus
magnet in order to eliminate a corner shadow.

WIDTH AND DRIVE ADJUSTMENTS.—Set the horizontal
control at the "pull-in” point. Adjustment of the horizontal
drive control affects the high voltage applied to the kine-
scope. In order to obtain the highest possible voltage hence
the brightest and best focused picture, set the width coil
maximum counter-clockwise and adjust horizontal drive
trimmer counter-clockwise until a bright vertical line ap-
pears in the middle of the picture, then clockwise until the
bright line just disappears. If no line appears set the drive
trimmer at maximum counter-clockwise position.

At normal brightness adjust the width coil L102 to obtain
%" overscan at each side with normal line voitage.

Readjust the drive trimmer C109 as was done previously.

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS.—
Adjust the height control (R107 on chassis rear) until the
picture overscans approximately %" at both top and bot-
tom. Adjust vertical linearity (R112 on chassis rear) until
the test pattern is symmetrical from top to bottom. Adjust-
ment of either control will require a readjustment of the
other. Adjust centering to align the picture with the mask.

FOCUS.—Adjust the focus control for maximum definition
in the test pattern vertical "wedge” and best focus in the
white areas of the pattern.

Recheck the position of the ion trap magnet to make sure
that maximum brightness is obtained.

FM TRAP ADJUSTMENT.—In some instances interference
may be encountered from a strong FM station signal. A
trap is provided to eliminate this type of interference. To
adjust the trap tune in the station on which the interference
is observed and adjust the FM trap for minimum interfer-
“ence in the picture. The trap is L33 on KRKS$2D or LS on
KRKS2E tuners and is located on the rear of the antenna
matching transformer.
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AGC AND NOISE LIMITER CONTROLS.—The AGC oand

To check the adjustment of these controls, tune in a
strong signal and sync the picture. Momentarily remove the
signal by switching off channel and then back. If the pic-
ture reappears immediately, the receiver is not overload-
ing due to improper adjustment. If the picture bends at all,
readjustment should be made.

Turn the Noise Limiter control R133 fully clockwise.

Adjust the AGC control slowly clockwise for a slight bend
in the picture, then turn the control counter-clockwise ap-
proximately % turmm (90°) from this point.

Adjust the fine tuning control until the 4.5 mc. beat is
just perceptible in the picture. Readjust tte AGC control for
start of picture bend, then counter-clockwise 45° from this
point.

Set the horizontal hold control as far counter-clockwise as
possible (toward motorboat condition) without sync becom-
ing unstable.

Turn the Noise Limiter control counter-clockwise until a
horizontal bend or shift in position is visible in the picture,
then clockwise about 30° past the point where the bend
just disappears. In noisy locations set 15° from point of bend.

Return the horizontal hold conirol to the center of its
holding range.
_ANT. MATCHING UNIT
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RCA Victor Chassis KCS-103A, etc., Continued
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@G REPLACE RBO4 AND RBOS wiTH THE SAME VALUE AS FOUND IN UNIT,

CHASSIS REMOVAL.—To remove the chassis from the
cabinet for repair, remove the control knobs, the cabinet
back, the ion trap, unplug the speaker cable, the kinescope
socket, the ycke and high voltage cable. Take out the
bolts at the bottom and the nuts at the top of the chassis.
Withdraw the chassis from the back of the cabinet.

The tuner assembly should be fastened to the chassis, if
the chassis is to be transported out of the cabinet. To do
this, turn the tuner bracket upside down from its normal
position. With the front of the VHF Tuner toward the chassis
front, fasten the bracket to the right side of the chassis, with
self-tapping screws, through the two top mounting holes.

TUNER

CHASSIS
ASSEMBLY

CHASSIS
RIGHT
SIDE

FASTEN TUNER
TC CHASSIS MERE
ALEAVE FEET
AT TACHED

193 LS4 -
F-m 1-F | A
b il o (@ mmE
TUNER_UNIT 5, [d]
52-D Pi.m
(KRK 22-L)

. & ||

P < 415% 287035V Ycy cu| [Leze Lcas
#fos-3 o Tk & 3‘05-3 1000] I-m T4t
it Ak = *
cs ¥ 5
L42 S1A $14 37
'& FRONT - o]

0.2 POMTION.

Circuit above is of tuner used with VHF
models. Tuner circuit at left used with
UHF /VHF models. Terminals 2, 3,4, 5,
connect to corresponding terminals of
P105 of main chassis (diagram on ad-
jacent page at right). Note also lead to
plug P104 which connects to jack J3. In
servicing, observe difference in termi-
nal placement on P105 for chassis types.

oy Tuner Bracket Fastened to Chassis




VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

“UOUNIOT BSIMYDO0[D 880D ‘0001 = M 'SWYO Ul SN[DA 8DURISISAI [[Y
‘Aiddns o-D ‘A -IPUl S[OLUCD IO SMOLD JO UONDaIJ -buyuud jo swmy 8y} O uUOHIPUOD
L11 YMm 9075 UNim ploy pnoys sabo ‘Pajou asim 1S6ID[ oY} Ul UMOYS S{ OUDWSYDS ey
-iloA 'indur pubs ou ym Wuu Askmyo -1eyjo ssa[un JWW Ul [ dsaoqp pud JW ‘eqord 18}0W YjIM SOLISS UI IOjSiE
-j10 M  peinspem $e6DI[OA ul | upy} S89] SAN[DA SOUDILOADD ’ y 1 y
PA. U P bl ny v ueyy 1 ® yopdod [y -a1 |ibm 7 wyobew [ Yilm PpeaInspIpy, ¢ wamhmmﬂﬁ
saans  Azize S & nze nzize N Jaunj xoj aded
ASt I ik ( pas oss ozl yeeo
S S _AILZ+ VIOT ioi4 — = WSﬁOUO.HQ OOWV
YIdWYa  HIW S°1 > 23m Y + *
107399 "B | o = X
O Tt i azeze| 24 o 3 2oz
w-iond " oSl %
- = nee 209% | ocogeg. . | euzw doze f acor-sO3
oUs T o | o N (oouSTET s Beon| 3
. — L
o) i oce | SLiEl _..quwH . 1o ssope] 2922 Q :O.Hﬂu
ol $AS 51+ Jeon> Sz09M
= i - VE0T-SD
d 1095
° Morv.,' HWmumm_x M U.nu.ms Ozum CM.NE
(1014 mo) oL d - o - .
AS 440-80 | e | voIA A mm.wﬂmn.— uw: uin0D F mnwwwsu wmw 002 Md .HO.« U..H > <om ﬁ
Lol o BANGD 21 v90a9 o M L1959 )
Yo Qevns SIns <on TOSR —_
2014 Lova o2
3 -
A COE'Li+ a
— —— — o
32028 3NN AU coaninonm R AV TaiA alzizy UiNod> DY AZL2* o0
vYYdWYiZ %602 23K S . O3NS Noz® A %008  WOLZ
Zid H ol d 6ol Y q ;ﬂ SEiY vELY a
Y hn T (AAS Code ﬂ (AL 4 o}
/ = 3 " ?7 oo0SMd T 4 . 499 m
ﬁ + »6E S oz
0LV S MogE %@ ¢ Lov¥e €ovEe | oap gy
2 WSuS$ pisy 114 [ 9aw 21 iowa m
r + (RIP: as 3 ¥ 5 Lu
j 3 oce | 0f€  Svowy I B
L ros e N SR NAS g 3G T 17 4 5
dl } - m v 3 - o f 1t | 289 o
o [ $eei L | AZZ O+ cor ESrarestmed i J2| | cov¥lerood $uex wessliveo
L - S€0 AT D3N MOLT pé h
m .Q.w.’ooﬂ .N_.Mb wom_- mn_oomu T mxwmom x_wmm 1052 _ i 54 vm_: m 3 nsu.H. >00YY Z0We: I_. aovu_ m .
3 x AN 1] tr vhad o
& s ona N nez 120 zz00: xzz A5 0%+ [ T .doz oz e Smt ol < el e Sovu < <t
AR sisy 218> ¥053 SoSu ozz 1088 &4 909 T | wd o 5 5 o — 4
no 4 e == = S - e e | — t —
a mUu._\.snl.._.».tﬂu) FWAZF%J"D DNAG 1S1 i1 4 < ooq ;& % %
amog L § oos SOv9 L9329 eng sng . AZLZ+ < _ |
S5°9219 SOy 20SA V-I05A | lovA v-iov A EIEH n ' H Q
v . > i
I Et 0 | ot |2 | "o
._.u;nzou 2 — AN uF_w._‘ n _ [ (V)
|
.ooum_ AT H 5 ~ [ w
v _o.un ) WM_NN _onwm. A AZLZ+ A LT+ 7 =1
_ 9-00vMd < , 7 5
[ 1A 089 | %29 E} L A =
] “unvd a LIV |v2vy Lv00 pove oge s L¥ool L 505 $ Nom.« g =]
M e oleaT OB | TRec| | [6okH ) 100° “xS. 3
Q38 VAL »zz QedT S8 Y ._. 5063 g Lo
x.:mx ozl L1427 Y o
ov .
b ™ oot Wit 5 7% N | o 803 s - ;
oty moumao..“ SIvi 2150 = ASST+ 4 Py - ~
ZEVAS 1 6F < () AISZH iy
) Sog2 o1 2022 on { - {Evocn 2 o35 1501 Mw
" i
y o~ L ABET 4 ¥ ‘ASO%i 4 ¥ - AGO + ¥ 1081 _ AZLTH n
A - 8 130 WS VY NV 34 - P - -3 0" - - v
¢ oaon 2y TNmmost J5aIn xo_tm“.w_wuﬁ RS G S o1 Nt e Yo SRya ] 00% Md _ |
rezi> SOY9 2ov1 MV MY CIoN VONIL  "Eoly 999 X337 93409 xig sl 9309 ]
torAa g-20vA v-207A lotu> €0k A 20T A 10€ A _ 3]
e 0
N < g N OoLY 0f¢ Al
AzLz  0€i> eSiy Sord .Mm
-0l S NI X ———————n=—> m
QILLMO OIS % ¥ 0otE ° -
zod H 10
LT m
5L g 34!
2011 02N L 35+ otw $ wst et
* 2y )
o'+ u™ 18] T
! 3
10161 _ﬂ Twoz>  v| v .
SIS ASTE L_Y Ky
o= : e . Shas “00ZMd '
Tdany
sany : i oagy
1022




VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

RCA Victor Chassis KCS-103A to -D, -N, -P, -R, -T, Alignment Information

PICTURE I-F TRANSFORMER ADJUSTMENTS.—
All Models
Connect the i-f signal generator, in series with a 1500
mm{. ceramic capacitor, to the mixer grid test point TP2.
Connect the "VoltOhmyst” to the junction of R402 and
R405 (Terminal “C" of PW400) and to ground.

Turn the Noise Limiter control fully clockwise.
Turn the AGC control fully clockwise.

Note: Improper alignment will result if the above con-

trols are not set as indicated. If the horizontal circuit is dis-
abled during alignment, a bias of —20V. must be applied
to the grid, pin 2 of V402A and the AGC control must be
fully clockwise to avoid damage to V40l and V402.
" Obtain two 7.5 volt batteries capable of withstanding
appreciable current drain and connect the ends of a 1,000
ohm potentiometer across each. Connect the battery posi-
tive terminal of one to the chassis and the potentiometer
arm to the junction of R402 and R405. The second battery
will be used later.

Set the bias to produce approximately —5.0 volts of bias
at the junction of R402 and R405.

Connect the "VoltOhmyst”’ to terminal "K" of PW400 and
to ground.

Set the VHF signal generator to each of the following
frequencies and peak the specified adjustment for maxi-
mum indication on the “"VoltOhymst.” During alignment,
reduce the input signal if necessary in order to produce
3.0 volts of d-c at terminal "K” of PW400 with —5.0 volts
of i-f bias at the junction of R402 and R405.

445 me. ... T303
455 me. ... T302
430 me. . ... T301

Set the VHF signal generator to the following frequency
and adjust the picture i-f trap for minimum d-c output at
terminal "K" of PW400. Use sufficient signal input to pro-
duce 3.0 volts of d-c on the meter when the adjustment is
made.

4725 mec. ...... 1302 & Tl or T2 (top core)

SWEEP ALIGNMENT OF PICTURE I.F.—
For VHF Models

To align the mixer plate circuit, connect the sweep gen-
erator to the mixer grid test point TP2, in series with a
1500 mm{. ceramic capacitor. Use the shortest leads possible,
with not more than one inch of unshielded lead at the end
of the sweep cable. Connect the sweep ground lead to the
top of the tuner.

Set the channel selector switch to channel 4.

Preset C102 to minimum capacity.

Adjust the bias box potentiometer to obtain —5.0 volts
of bias as measured by a "VoltOhmyst”’ at the junction of
R402 and R405.

Connect a 180 ohm composition resistor between pin 5
and pin 6 of V30l. Connect the oscilloscope diode probe to
pin 5 of V301 and to ground.

Couple the signal generator loosely to the diode probe in
order to obtain markers.

Adjust Tl (bottom core) and L30l for maximum gain and
with 45.7% mc. at 75% of maximum response.

Set the sweep output to give 0.3 to 0.5 volt peak-to-peak
when making the final touch on the above adjustment.

Adjust C102 until 42.5 mc. is at 70% response with re-
spect to the low frequency shoulder of the curve as shown
in Figure 9. Maximum allowable tilt is 20%.

Disconnect the diode probe and the 180 ohm resistor.

41.25MC  45.75MC
45.0MC
42.5MC 45.75MC 0%
o Wiy 45.75MC
oy
Figure 9— Figure 10— Figure 11—
TI(T2) Overall KRKS52E
and L301 I-F Response L9 and C808
Response I-F Response

Connect the oscilloscope to terminal "K'’ of PW400.

Leave the sweep generator connected to the mixer grid
test point TP2 with the shortest leads possible.

Adjust the output of the sweep generator to obtain 5.0
volts peak-to-peak on the oscilloscope.

Couple the signal generator loosely to the grid of the
first pix i-f amplifier. Adjust the output of the signal genera-
tor to produce small markers on the response curve.

Retouch T301, T302 and T303 to obtain the response shown
in Figure 10.

Increase sweep output ten times and check attenuation
at 41.25 mc. Adjust T301 and T303 to set 41.25 mc. between
25 and 35 times down with curve as shown in Figure 10.

Move the sweep generator to the antenna terminals. Con-
nect —3.0 volts bias to terminal "B” of PW400. Adjust T302
and T303 slightly to correct for any overall tilt while switch-
ing from channel to channel.

For VHF/UHF Models

To align the mixer plate circuit, connect the sweep gen-
erator to the mixer grid test point TP2, in series with a 1500
mmf. ceramic capacitor. Use the shortest leads possible, with
not more than one inch of unshielded lead at the end of the
sweep cable. Connect the sweep ground lead to the top of
the tuner.

Set the channel selector switch to channel 4.

Preset C102 to minimum capacity.

Adjust the bias box potentiometer to obtain —5.0 volts of
bios as measured by a "VoltOhmyst” at the junction of
R402 and R405.

Connect a 180 ohm composition resistor between pin 5
and pin 6 of V301l. Connect the oscilloscope diode probe to
pin 3 of V301 and to ground.

Couple the signal generator loosely to the diode probe in
order to obtain markers.

Adjust T2 (top core) and L301 for maximum gain and
with 45.75 mc. at 75% of maximum response.

Set the sweep output to give 0.3 to 0.5 volt peak-to-peak
when making the final touch on the above adjustment.

Adjust C102 until 42.5 mc. is at 70% response with re-
spect to the low frequency shoulder of the curve as shown
in Figure 9. Maximum allowable tilt is 20%.

Disconnect the diode probe and the 180 ohm resistor.
Connect the oscilloscope to terminal “K" of PW400.

Leave the sweep generator connected to the mixer grid
test point TPZ with the shortest leads possible.

Adjust the output of the sweep generator to obtain 5.0
volts peak-to-peak on the oscilloscope.

Couple the signal generator loosely to the grid of the first
pix i-f amplifier. Adjust the output of the signal generator
to produce small markers on the response curve.

Retouch T301, T302 end T303 to obtain the response shown
in Figure 10.

Increase sweep output ten times oand check attenuation
at 41.25 mc. Adjust T30l and T303 to set 41.25 mc. between
25 and 35 times down with curve as shown in Figure 10.

To align the I-F amplifier circuit of the KRKS2E, connect
the VHF sweep generator to the front terminal of the 1N82
crystal holder in series with a 100 ohm resistor and a 1500
mmf. ceramic capacitor. Use the shortest leads possible,
grounding the sweep ground lead to the tuner case.

To do this, remove the crystal cover and connect the re-
sistor, after insulating the lead with tubing, to the crystal
front terminal.

Set the UHF CHANGEOVER switch to the UHF position,
and the UHF TUNING between channels 68 and 69 at 800 mc.

Connect a 220 ohm composition resistor and a 1500 mmf.
capacitor in series between the plate, pin 1, of V1 6BQ7A
and ground with the capacitor connected to pin |1 and the
resistor to ground. This point is accessible through the hole
in the left side of the tuner (refer to Figure 18). Connect
the oscilloscope diode probe to the junction between the
resistor and capacitor.

Couple the VHF signal generator loosely to the diode
probe in order to obtain markers.
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RCA Victor Chassis KCS-103A to -D, -N, -P, -R, -T, Alignment Information

Connect the potentiometer arm of the second bias supply
to terminal “B” of PW400 and ground the battery positive
terminal to the chassis. Adjust the bias potentiometer to pro-
duce —3.0 volts of bias, as measured by the "VoltOhmyst"
at terminal "B” of PW400.

Set the sweep generator to produce 0.5 volt or less peak-
to-peak on the oscilloscope.

Adjust C808, on the UHF section, and LY, on the VHF gec-
tion, of the tuner for maximum gain with 45.75 mc. and 41.25
mc. markers as shown in Figure 11.

Move the diode detector to test point TP3 and adjust L27
and L43 for curve as shown in Figure 11.

Remove the resistor, capacitor and diode probe from TP3
and connect the oscilloscope to terminal "K' of PW400. Use
3.0 v peak-to-peak on the oscilloscope.

Connect the VHF sweep generator to the VHF cantenna
terminals. Keep the AGC bias at —3.0 V and the I-F bias at
—5.0 volts.

Couple the signal generator loosely to the grid of the first
picture I-F amplifier.

Switch through all VHF channels and check for proper
curve shape as in Figure 10. Retouch T302 amnd T303 slightly
to correct for any overall tilt that is essentially the same on
all channels.

Disconnect the VHF sweep generator and connect the
UHF sweep generator to the UHF antenna terminals. Check
on all UHF channels for proper wave shape as shown in
Figure 10, retouching L27 and L43 if necessary to correct
any overall tilt.

Do not retouch C808, LS, T2, T301, T302 or T303.

Remove the sweep and marker generators and the bias
supplies.

RATIO DETECTOR ALIGNMENT.—Set the signal gen-
erator at 4.5 mc. and connect it to the first video amplifier
grid, pin 7 of V402B (terminal "K" of PW400), in series with
a .01 mid. capacitor.

As an dlternate source of signal, the RCA WR39B or
WR39C calibrator may be employed. In such a case, con-
nect the calibrator to the grid of the third pix i-f amplifier,
pin 1 of V303.

Set the frequency of the calibrator to 45.75 mc. (pix car-
rier) and modulate with 4.5 mc. crystal. The 4.5 mc. signal
will be picked off at pin 9 of V402B and amplified through
the sound i-f amplifier.

Connect the "VoltOhmyst” to pin 2 of V202A (terminal
“N” of PW200).

Tune the ratio detector primary, T202 top core for maxi-
mum d-c output on the "VoltOhmyst.” Adjust the signal
level from the signal generator for 10 to 12 volts on the
"VoltOhmyst” when finally peaked. This is approximately
the operating level of the ratio detector for average signals.

Connect two matched 100,000 ohm resistors in series be-
tween terminal "N’ of PW200 (pin 2 of V202A) and ground.

Connect the "VoltOhmyst” to terminal "D” of PW200 and
the ground lead to the junction between the two 100,000
ohm resistors.

Tune the ratio detector secondary T202 bottom core for
zero d-c on the "VoltOhmyst.”

Repeat adjustments of T202 top for maximum d-c at pin 2
of V202 and T202 bottom for zero d-c at terminal "'D” of
PW200. Make the final adjustments with the signal input
level adjusted to produce 10 to 12 volts d-c on the “Voli-
Ohmyst.”

SOUND TAKE-OFF ALIGNMENT.—Connect the signal
generator to terminal "K' of PW400.

As an alternate source of signal, the RCA WR39B or
WR39C calibrator may be employed as above.

Connect the "VoltOhmyst to pin 2 of V202A (terminal
"N of PW200).

Tune the T201 top core for maximum d-c on the 'Volt-
Ohmyst.”

The output from the signal generator should be set to
produce approximately 10 to 12 volts on the “VoltOhmyst"
when the final touches on the above adjustment are made.

4.5 MC, TRAP ADJUSTMENT.—Connect the signal gen-
erator in series with a .01 mf. capacitor to pin 7 of V402B
(terminal "K" of PW400). Set the generator to 4.5 mc. and
modulate it 30% with 400 cycles. Set the output to ap-
proximately 0.5 volt.

Short the third pix i-f grid to ground, pin 1, V303, to
prevent noise from masking the output indication.

Set the picture control R101A to its maximum clockwise
position.

Connect the crystal diode probe of an oscilloscope to
terminal "A” of PW400.

Adjust the core of L1093 for minimum output on the oscil-
loscope. R

Remove the short from pin 1, V303 to ground.

As an dlternate method, this step may be omitted at this
point in the alignment procedure and the adjustment made
“on the air” after the alignment is completed.

If this is done, tune in a station and observe the picture
on the kinescope. If no 4.5 mc. beat is present in the pic-
ture, when the fine tuning control is set for proper oscillator-
frequency, then L109 requires no adjustment. If a 4.5 mc.
beat is present, turn the fine tuning control slightly clock-
wise 80 as to exaggerate the beat and then adjust L109
for minimum beat.

HORIZONTAL OSCILLATOR AND OUTPUT ALIGN-
MENT.—Normally the alignment of the horizontal oscillator
is not considered to be a part of the alignment procedure,
but since the oscillator waveform adjustment may require
the use of an oscilloscope, it can not be done conveniently
in the field. The waveform adjustment is made at the.fac-
tory and normally should not require readjustments in the
field. However, the waveform adjustment should be checked
whenever the receiver is aligned.

The proper setting of the width and drive adjustments,
should be made before making adjustment of the sine wave
coil L601.

Place a jumper across the terminals of the sine wave coil
L60]1 and adjust the horizontal hold control until the pic-
ture pulls into sync. Remove the short across the sine
wave coil.

Connect the low capacity probe of an oscilloscope to
terminal “"F* of PW600. Turn the horizontal hold control
clockwise until the picture falls out of sync, then counter-
clockwise until the picture just pulls into sync. The pattern
on the oscilloscope should be as shown in Figure 22C. Ad-
just the sine wave adjustment core L601 until the two peaks
are at the same height. During this adjustment, the picture
must be kept in sync by readjusting the horizontal hold
control if necessary.

S VaY AV TAVERE

P ,/,m.,ml/ £ ./..mm V

Figure 22—Horizontal Oscillator Waveforms

This adjustment is very important for correct operation
of the circuit. If the broad peak of the wave on the oséillo-
scope is lower than the sharp peak, the noise immunity be-
comes poorer, the stabilizing effect of the tuned circuit is
reduced and drift of the oscillator may occur. On the other
hand, if the broad peak is higher than the sharp peak, the
oscillator is overstabilized, the pull-in ramge becomes in-
adequate and the broad peak can cause double triggering
of the oscillator when the hold control approaches the
clockwise position.

Remove the oscilloscope upon completion of this adjust-
ment.

Horizontal Drive Adjustment.—Turn the horizontal hold
control until the picture falls out of sync with the diagonal
lines sloping down to the left. Slowly turn the horizontal
control counter-clockwise and note the number of diagonal
bars obtained just before the picture pulls into sync.

Pull-in should occur with one and one-half to three bars
present.

Set the width control fully counter-clockwise.

With the horizontal control set at the pull-in point, adjust
the horizontal drive trimmer C109 counter-clockwise for a
bright vertical line in the center of the picture. Turn the
trimmer clockwise until the line just disappears. If no line
appears set the drive trimmer fully counter-clockwise.

Set the brightness control to normal and adjust the width
control so the picture overscans the mask %" at each side
with normal line voltage (117V. AC). Readjust the hori-
zontal drive trimmer as above.
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RCA Victor Chassis KCS-103A to -D, Service Material, Continued

ALIGNMENT DATA
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For material on other
printed circuit assem-
blies, see data presented
on KCS-103 Chassis in
preceding RCA section.
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The service material on the following
eight pages is exact for the group of sets
listed at right. The group of models listed
below is practically identical electrically
to this group and the same service mate-
rial will apply. The 24D Series listed at
right (below first group) are also practi-
cally identical to these sets although they

TELEVISION RECEIVERS — MODELS
21-D-7425(U), 21-D-7427(V),
21-D-7445(U), 21-D-7446(V),
21-D-7447(U), 21-D-7479(V),
21-D-7485(U), 21-D-7487(V),
21-D-7488(U), 21-D-7505(V),
21-D-7506(U), 21-D-7507(V)

Chassis Nos. KCS104E, KCS104F, KCS104H, KCS104J,
KCS104K or KCS104L

use a 24CP4A picture tube.

TELEVISION RECEIVERS — MoDELS
21-T-7385(U), 21-1-7386(U),
21-1-7387(U), 21-1-7415(U),
21-T-7416(U), 21-1-7417(U)

Chassis Nos. KCS104A, KCS104B, KCS104C, KCS104D

24-D-7545(U), 24-D-7547(V),
24-D-7566(U), 24-D-7568(V),
24-D-7587(U), 24-D-7705(V),
24-D-7706(U), 24-D-7708(V),
24-D-7726(U), 24-D-7728(V)

Chassis Nos. KCS104AA, KCS104AB, KCS104AC, KCS104AD,
KCS104AE or KCS104AF

we CONTRAS/‘

CHANNEL

B ANNEL . FINE TUNING ON-OFF
RN N switeH

8 VOLUME
CONTROL

VHF
CHANNEL
SELECTOR

BRIGHTNESS

HORIZONTAL VERTICAL
HOLD HOLD

|
(666 o3

21.D-7425 to 21-D-7507 Incl.
Figure 1—Operating Controls — VHF Models

ION TRAP MAGNET ADJUSTMENT.—Set the ion trap
magnet approximately in the position shown in Figure 3.
Starting from this position immediately adjust the magnet by
moving it forward or backward at the same time rotating it
slightly around the neck of the kinescope for the brightest
raster on the screen. Reduce the brightness control setting
until the raster is slightly above average brilliance. Turn the
focus control (shown in Figure 3) until the line structure of
the raster is clearly visible. Readjust the ion trap magnet for
maximum raster brilliance. The final touches of this adjust-
ment should be made with the brightness control at the maxi-
mum clockwisé position with which good line focus can be
maintained.

DEFLECTION YOKE ADJUSTMENT.—If the lines of the
raster are not horizontal or squared with the picture mask,
rotate the deflection yoke until this condition is obtained.
Tighten the yoke clamp screw.

VHF
CHANNEL

UHF CHANNEL
INDICATOR
FINE TUNING CONTRAST

INDICATOR
e - @ '
SN R
i ON-OFF
| SWITCH
8 VOLUME
UHF CONTROL
TUNING
BRIGHTNESS
HORIZONTAL | VERTICAL VHF
HOLD HOLD CHANNEL

SELECTOR

‘ @ controL

21-D-7425U to 21-D-7507U InclL
Figure 2—Operating Controls — UHF/VHF Models

FOCU!
MAGNET

DEFLECTION
YOKE
KINESCOPE

CENTERING
SOCKET LEVER

TRAP

MAGNET KINESCOPE
CUSHION

YOKE
CLAMP

FOCUS
CONTROL
CENTERING
LEVER

LOCK CENTERING
LEVER

Figure 3—Y oke and Magnet Adjustments
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PICTURE ADJUSTMENTS.—It will now be necessary to
obtain a test pattern or picture in order to make further
adjustments.

When the Horizontal Oscillator and AGC System are oper-
ating properly, it should be possible to sync the picture at
this point. However, if the AGC control is misadjusted, and
the receiver is overloading, it may be impossible to sync.

If the receiver is overloading, turn R135 on the rear apron
(see Figure 4) counter-clockwise until the set operates nor-
mally and the picture can be synced.

CHECK OF HORIZONTAL OSCILLATOR ADJUSTMENT.—
Turn the horizontal hold control in the extreme clockwise
position. The picture should be out of sync, with approxi-
mately twelve bars slanting downward to the left. Turn the
control counter-clockwise slowly. The number of diagonal
black bars will be gradually reduced and when only 1%z to
3 bars sloping downward to the left are obtained, the pic-
ture will pull into sync upon slight additional counter-clock-
wise rotation of the control. The picture should remain in
sync for approximately two full turns of additional counter-
clockwise rotation of the control. Continue counter-clockwise
rotation until the picture falls out of sync. Rotation beyond
fall out position should produce between 2 and 5 bars before
interrupted oscillation “motorboat” occurs. Interrupted oscil-
lation “motorboat” should be reached before full counter-
clockwise rotation.

When the receiver passes the above checks and the picture
is normal and stable, the horizontal oscillator is properly

aligned. Skip “Adjustment of Horizontal Oscillator”
Y cot——

L102 RNZ R133 Hoz

WwIDTH VERT. NOISE PHONO
coIL LINEAR, LIMITER INPUT
CONTROL| CONTROL

R1O7 €109 Ri38
HEIGHT HORIZ AGC
CONTROL DRIVE CONTROL
®
® @ p @ 0 J A

Figure 4—Rear Chassis Adjusiments

ADJUSTMENT OF HORIZONTAL OSCILLATOR.—If in the
above check the receiver failed to hold sync over two full
turns of counter-clockwise rotation of the control from the
pull-in point, it will be necessary to make the following ad-
justments.

The width and drive adjustments should be properly set,
as explained in the paragraph below, before adjusting the
sine wave coil.

Set the sine wave coil L60] fully counter-clockwise.

Adjustment of the horizontal hold control in the counter-
clockwise direction will show a multiple number of bars
before “motorboat” occurs. Adjust the sine wave coil L601
until 3 or 4 bars are present before “motorboat” occurs,
when the horizontal frequency control is rotated counter-
clockwise from the fall out point.-

If it is impossible to sync the picture and the AGC system
is in proper adjustment it will be necessary to align the Hori-
zontal Oscillator by the method outlined in the alignment
procedure.

CENTERING ADJUSTMENT.—Centering is accomplished
by means of a separate plate on the focus magnet. The cen-
tering plate includes a locking lever which must be loosened
before centering. Up and down adjustment of the plate moves
the picture from side to side and sidewise adjustment moves
the picture up and down.

If a corner of the raster is shadowed, check the position of
the ion trap magnet. Reposition the magnet within the range
of maximum raster brightness to eliminate the shadow and
recenter the picture by adjustment of the focus magnet plate.
In no case should the magnet be adjusted to cause any loss
of brightness since such operation may cause immediate or
eventual damage to the tube. In some cases it may be neces-
sary to shift the position of the focus magnet in order to elim-
inate a corner shadow.

RCA Victor Chassis KCS-104A, etc., KCS-104AA, etc., Service Material, Continued

WIDTH AND DRIVE ADJUSTMENTS.—Set the horizontal
control at the “pull-in” point. Adjustment of the horizontal
drive control affects the high voltage applied to the kine-
scope. In order to obtain the highest possible voltage hence
the brightest and best focused picture, set the width coil
maximum counter-clockwise and adjust horizontal drive
trimmer counter-clockwise until a bright vertical line appears
in the middle of the picture, then clockwise until the bright
line just disappears. If no line appears set the drive trimmer
at maximum counter-clockwise position.

At normal brightness adjust the width coil L102 to obtain
%" overscan at each side with normal line voltage.

Readjust the drive trimmer C109 as was done previously.

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS.—
Adjust the height control (R107 on chassis rear apron) until
the picture overscans approximately %" at both top and
bottom. Adjust vertical linearity (R112 on chassis rear apron)
until the test pattern is symmetrical from top to bottom. Ad-
justment of either control will require a readjustment of the
other. Adjust centering to align the picture with the mask.

FOCUS.—Adjust the focus control for maximum definition
in the test pattern vertical “wedge” and best focus in the
white areas of the pattern.

Recheck the position of the ion trap magnet to make sure
that maximum brightness is obtained.

VHF R-F OSCILLATOR ADJUSTMENT (All Models).—
Tune in all available stations to assure that the receiver r-f
oscillator is adjusted to the proper frequency on all channels.

To perform oscillator adjustments the tuner bracket
must be unmounted from the cabinet. To do this, remove all
the knobs on the side of the cabinet. Take off the nuts holding
the tuner bracket and drop the bracket down to a position
where adjustment can be made.

Adjustments for channels 2 through 12 are available
through the holes on the front of the tuner and progress clock-
wise from 2 to 12 starting at the large blank space at the
upper right. Adjustment for channel 13 is on top of the tuner
chassis.

CHAN. 13
j1]o]]
CHAN. 3 CHAN. 4
cuAu.2\}O é SN
. Ooc/mm 6
N CHAN. 12—~ @ OC"ANJ
cran. it —Q (O CHAN. 8
o O\O\cum. 9
CHAN, 10

Figure S—VHF R-F Oscillator Adjustments

AGC AND NOISE LIMITER CONTROLS.—The AGC and
Noise Limiter controls should be checked for proper adjust-
ment at the time of installation of the receiver.

To check the adjustment of these controls, tune in a strong
signal and sync the picture. Momentarily remove the signal
by switching off channel and then back. If the picture re-
appears immediately, the receiver is not overloading due to
improper adjustment. If the picture bends at all, readjust-
ment should be made.

Turn the Noise Limiter control R133 fully clockwise.

Adjust the AGC control slowly clockwise for a slight bend
in the picture, then turn the control counter-clockwise ap-
proximately % turn (90°) from this point.

Adjust the fine tuning control until the 4.5 mc. beat is just
perceptible in the picture. Readjust the AGC control for start
of picture bend, then counter-clockwise 45° from this point.

Set the horizontal hold control as far counter-clockwise as
possible (toward motorboat condition) without sync becoming
unstable.
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Turn the Noise Limiter control counter-clockwise until a hori-
zontal bend or shift in position is visible in the picture, then
clockwise about 30° past the point where the bend just dis-
appears. In noisy location set at 15° from point of bend.

Return the horizontal hold control to the center of its hold-
ing range.

FM TRAP ADJUSTMENT.—In some instances interference
may be encountered from a strong FM station signal. A trap
is provided to eliminate this type of interference. To adjust the
trap tune in the station on which the interference is observed
and adjust the FM trap for minimum interference in the pic-
ture. The trap is L53 on VHF tuners or LS on UHF/VHF tuners
and is located on the rear of the antenna matching trans-
former.

KINESCOPE AND SAFETY GLASS CLEANING.—The
safety glass may be removed from the front of the cabinet to
allow for cleaning of the kinescope faceplate and safety glass
if required.

(® REMOVE CLIP -BEND TABS-
REMOVE GLASS ~

7
(SEE mszm)\/ AP TN
[ /2 Vi
[l t
REMOVE /
\\ cLIP //
Sl

(® REMOVE ENTIRE TRIM
BY PRYING LOOSE FROM
CLIPS BEGINNING HERE.
(PRY BETWEEN

GLASS 8 TRIM)
( REMOVE BOTTOM CLIP.

{PULL QUTWARD)

Figure 6—Safety Glass Removal

To do this, pull off clip on bottom metal trim and pry off
entire trim beginning at bottom.

Straighten the tabs on the nine metal fasteners referred to
in figure 6. Remove the clips and the safety glass.

The kinescope faceplate and the safety glass should be
cleancd only with a soft cloth and "Windex* or similar clean-
ing agent.

Replace the safety glass and the nine clips. Bend the tabs
on the metal fasteners and replace the trim.

Replace the safety glass, the four retainers end the metal
trim.

CHASSIS REMOVAL.—To remove the chassis from the
cabinet for repair or installation of a new kinescope, remove
the control knobs, the cabinet back, unplug the speaker cable,
the kinescope socket, the antenna cable, the yoke and high
voltage cable. Take out the chassis bolts under the cakinet.
Remove the nuts holding the tuner bracket assembly to the
side of the cabinet. Withdraw both the chassis and tuner
assembly from the rear of the cabinet.

The tuner assembly should be fastened to the chassis, if the
chassis is to be transported out of the cabinet. To do this, turn
the tuner bracket upside down from its normal position. With
the front of the VHF Tuner toward the chassis front, fasten the
bracket to the right side of the chassis, with self-tapping
screws, through the two top mounting holes. Holes are pro-
vided in the chassis for this purpose. (Refer to figure 7.)

R\

FASTEN SRACKET >
TO CHASSIS HERE
RIGHT SIOE OF CHASSIS

Figure 7—Tuner Bracket Fastened to Chassis

ALIGNMENT DATA

PICTURE I.-F TRANSFORMER ADJUSTMENTS.—
All Models

Connect the i-f signal generator, in series with a 1500 mmf{.
ceramic capacitor, to the mixer grid test point TP2.

Connect the "VoltOhmyst” to the junction of R402 and R405
(Terminal "C" of PW400) and to ground.

Turn the Noise Limiter control fully clockwise.

Turn the AGC control fully clockuwise.

Note: Improper alignment will result if the above controls
are not set as indicated. If the horizontal circuit is disabled
during alignment, a bias of —20V. must be applied to the
grid, pin 2 of V402A and the AGC control must be fully clock-
wise to avoid damage to V401 and V402.

Obtain two 7.5 volt batteries capable o! withstanding
appreciable current drain and connect the ends of a 1,000
ohm potentiometer across each. Connect the battery positive
terminal of one to the chassis and the potentiometer arm to
the junction of R402 and R405. The second battery will be
used later

Set the bias to produce approximately —5.0 volis of bias at
the junction of R402 and R405.

Connect the "VoltOhmyst” to terminal K" of PW400 and
to ground.

Set the VHF signal generator to each of the following fre-
quencies and peak the specified adjustment for maximum
indication on the "VoltOhmyst.” During alignment, reduce
the input signal if necessary in order to produce 3.0 volts of
d-c at terminal "K' of PW400 with —5.0 volts of i-f bias at
the junction of R402 and R405.

45 me.. ... T303
455 me...... T302
43.0 mc ... T30l

Set the VHF signal generator to the following frequency
and adjust the picture i-f trap for minimum d-c output at
terminal "K' of PW400. Use sufficient signal input to produce
3.0 volts of d-c on the meter when the adjustment is made.

4725 me.. . ... .. ....L302 & Tl or T2 (Top core)

SWEEP ALIGNMENT OF PICTURE I.F.—
All Models

To align the mixer plate circuit, connect the sweep gener-
ator to the mixer grid test point TP2, in series with a 1500
mmf. ceramic capacitor. Use the shortest leads possible, with
not more than one inch of unshielded lead at the end of the
sweep cable. Connect the sweep ground lead to the top of
the tuner.

Set the channel selector switch to channel 4.
Preset C102 to minimum capacity.

Adjust the bias box potentiometer to obtain —5.0 volts of
bias as measured by a "VoltOhmyst" at the junction of R402
and R405:

Connect a 180 ohm composition resistor between pin 5 and
pin 6 of V301. Connect the oscilloscope diode probe to pin §
of V301 and to ground.
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Couple the signal generator loosely to the diode probe in
order to obtain markers.

Adjust Tl or T2 (bottom core) and T104 (top) for maximum
gain and with 4575 mc. at 75% of maximum response.

Set the sweep output to give 0.3 to 0.5 volt peak-to-peak
when making the final touch on the above adjustment.

Adjust C102 until 42.5 mc. is at 70% response with respect
to the low frequency shoulder of the curve as shown in Figure
10. Maximum allowable tilt is 20%.

Disconnect the diode probe and the 180 ohm resistor.

41.25MC  45.75MC

45.0MC
42.5MC 45.75MC 90%
70% o
o (B 45.75MC
42.5MC 45%
40%
Figure 10— Figure 11— Figure 12—
TI(T2) and L301 Overall LY and C808
Response I-F Response I-F Response

Connect the oscilloscope to terminal “K" of PW400.

Leave the sweep generator connected to the mixer grid test
point TP2 with the shortest leads possible.

Adjust the output of the sweep generator to obtain 5.0 volts
peak-to-peak on the oscilloscope.

Couple the signal generator loosely to the grid of the first
pix i-f amplifier. Adjust the output of the signal generator to
produce small markers on the response curve.

Retouch T301, T302 and T303 to obtain the response shown
in Figure 11.

Increase sweep output ten times and check attenuation at
41.25 mec. Adjust T301 and T303 to set 41.25 mc. between 25
and 35 times down with curve as shown in Figure 11.

Move the sweep generator to the antenna terminals. Con-
nect —3.0 volts bias to terminal "B of PW400. Adjust T302 and
T303 slightly to correct for any overall tilt while switching
from channel to channel.

UHF/VHF Models only

To align the I-F amplifier circuit of the UHF/VHF tuner, con-
nect the VHF sweep generator to the front terminal of the 1N82
crystal holder in series with a 1000 ohm resistor and a 1500

cBo6 Lan
0sc. 0SC. GRID
CHAN. 83 LOOP
(LEFT SIDE (LEFT_SIDE
BOTTOM) T0P)

mm{. ceramic capacitor. Use the shortest leads possible,
grounding the sweep ground lead to the tuner case.

To do this, remove the crystal cover and connect the re-
sistor, after insulating the lead with tubing, to the crystal
front terminal.

Set the UHF CHANGEOVER switch to the UHF peosition,
and the UHF TUNING between chamnels 68 and 69 at 800 me.

Connect a 220 ohm composition resistor and a 1500 mmf.
capacitor in series between the plate, pin 1, of V1 6BQ7A and
ground with the capacitor connected to pin ! and the re-
sistor to ground. This point is accessible through the hole in
the left side of the tuner (refer to figure 19). Connect the
oscilloscope diode probe to the junction between the resistor
and capacitor.

Couple the VHF signal generator loosely to the diode probe
in order to obtain markers.

Connect the potentiometer arm of the second bias supply
to terminal "B" of PW400 and ground the battery positive
terminal to the chassis, Adjust the bias potentiometer to pro-
duce —-3.0 volts of bias, as measured by the "VoltOhmyst”
at terminal "B” of PW400,

Set the sweep generator to produce 0.5 volt or less peak-to-
peak on the oscilloscope.

Adjust C808, on the UHF section, and L9, on the VHF sec-
tion, of the tuner for maximum gain with 45.75 mec. and 41.25
mc. markers as shown in figure 12,

Move the diode detector to test point TP3 and adjust L27
and L43 for curve as shown in figure 12.

Remove the resistor, capacitor and diode probe from TP3
and connect the oscilloscope to terminal "K' of PW400. Use
3.0v peak-to-peak on the oscilloscope.

Connect the VHF sweep generator to the VHF antenna ter-
misngls. 1I(eep the AGC bias at —3.0 V and the I-F bias at
—3.0 volts.

Couple the signal generator loosely to the grid of the first
picture I-F amplifier.

Switch through all VHF channels and check for proper
curve shape as in figure 11. Retouch T302 and T303 slightly
to correct for any overall tilt that is essentially the same on
all channels.

Disconnect the VHF sweep generator and connect the UHF
sweep generator to the UHF antenna terminals. Check on all
UHF channels for proper wave shape as shown in figure 11.
retouching L27 and L43 if necessary to correct any overall tilt.

Do not retouch C808, L9, T2, T301, T302 or T303.

Remove the sweep and marker generators and the bias
supplies.

caor c21 ctl Je c7
0SC. MIXER GRID R-F PLATE I-F INPUT R-F GRID
CHAN. |4 CHAN. 8 CHAN. 8 JACK
(REAR) \
TP2 X TEST POINT T
TEST PT. R-F PLATE ANTENNA

(-F ALIGN. (PIN 1) TRANS.

Ls
> £ TRAP
= {ON REAR)
47.25 MC ) |
TRAP (OUTER) = :

BOTTOM

| ————————
2/, TURNS (EEEtEe g Sl
======x

YO REPLACE DIA. CORD - TURN
FINETUNING SHAFT WITH PULLEY
Pl FULLY CLOCKWISE B ASSEMBLE
CORD AS SHOWN ABOVE

L20
R-F PLATE
CHAN. 13

T2
[of 1]} MIXER
. I-F ADJ. TRANS.
A (INNER)
CRYSTAL

APERTURE
COVER ,
N < @& P
A TP3 D cos R P ¢
TEST PT. u 0SC. ADJ. H B 5
(MIXER PLATE) S 4
\ o= o3
c22 : B I o2
0SC. INJ. ; v 3
0 [} ] .9 ]
I I I-F ADJ
c27 s‘é\ ]
FINE TUNING # s
ADJUSTMENT 3 R RID
CHAN. 6

l‘
LSO THROUGH L60 ”

INDIVIDUAL CHANNEL

Clé
OSC. ADJUSTMENT BANDWIDTH

o ER e R FLSSATS HIX;:BGRID
0SC. CHAN. 13 L43 MIXER GRID TEST POINT B
TRACKING ADJ. I-F ADJUSTMENT CHAN. 6 (0SC. INJ) CHAN, € CHAN. 13

Figure 19—UHF/VHF Tuner Adjustments
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RATIO DETECTOR AND SOUND I-F ALIGNMENT.—Set As an alternate method, this step may be omitted at this
the signal generator at 4.5 mc. and connect it to the video point in the alignment procedure and the adjustment made
amplifier grid, pin 7 of V402B (terminal "K' of PW400) in “on the air” diter the alignment is completed.
series with a .01 mid. capacitor. If this is done, tune in a station and observe the picture on

Connect the “VoltOhmyst” to pin 2 of V202A. (Terminal the kinescope. If no 4.5 mc. beat is present in the picture,
“N” of PW200.) when the fine tuning control is set for proper oscillator-ire-

Tune the ratio detector secondary T202 bottom core for quency, then L109 requires no adjustment. If a 4.5 mc. beat is
maximum d-c on the "VoltOhmyst.” present, turn the fine tuning control slightly clockwise so as

Tune the ratio detector transformer T202 (top) core for maxi- to exaggerate the beat and then adjust L109, for minimum
mum d-¢ output on the "VoltOhmyst.” (Peak with core at end beat.
of coil away from chassis.) Adjust the signal level from the HORIZONTAL OSCILLATOR AND OUTPUT ALIGNMENT.

signal generator for 10 to 12 volts on the “VoltOhmyst” when

finally peaked, when making the above adjustments. —Normally the alignment of the horizontal oscillator is not

considered to be a part of the alignment procedure, but since

O}Tunet the T201 (top) core for maximum d-c on the "Volt- the oscillator waveform adjustment may require the use of an
myst. oscilloscope, it can not be done conveniently in the field. The
The output from the signal generator should be set to pro- waveform adjustment is made at the factory and normally
duce approximately 10 to 12 volts on the “VoltOhmyst” when should not require readjustment in the field. However, the
the final touches on the T201 adjustment are made. waveform adjustment should be checked whenever the re-
Connect two matched 100,000 ohm resistors in series be- ceiver 13 aligned.
tween terminal "N’ of PW200 and ground. Place a jumper across the terminals of the sine wave coil
Connect the “VoltOhmyst” to terminal “D” of PW200 and L601 and adjust the horizontal hold control until the picture
the ground lead to the junction between the two 100,000 pulls into sync. Remove the short across the sine wave coil.
ohm resistors. Connect the low capacity probe of an oscilloscope to ter-
Tune T202 bottom for zero d-c on the "VoltOhmyst.” minal “F* of PW600. Turn the horizontal hold control clockwise
until the picture falls out of sync, then counter-clockwise until
4.5 MC. TRAP ADJUSTMENT.—Connect the signal gen- the picture just pulls into sync. The pattern on the oscillo-
erator in series with a .01 mif. capacitor to pin 7 of V402B scope should be as shown in Figure 23C. Adjust the sine
(terminal K" of PW400). Set the generator to 4.5 mc. and wave adjustment core L601 until the two peaks are at the
modulate it 30% with 400 cycles. Set the output to approxi- same height. During this adjustment, the picture must be
mately 0.5 volt. kept in sync by readjusting the horizontal hold control if

Short the third pix i-f grid to ground, pin 1, V303, to pre- ZIeCesRany

vent noise from masking the output indication.

Set the picture control RIOIA to its maximum clockwise N M 7 C\A /\/1 - C\/I M i

position.
Connect the crystal diode probe of an oscilloscope to ter- o V V b V V c V V
minal “A” of PW400. = Fincorrect —  FincormecT - CORRECT
Adjust the core of L109 for minimum output on the oscillo- Figure 23—Horizontal Oscillator Waveforms
scope.
Remove the short from pin 1 of V303 to ground.
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This adjustment is very important for correct operation of
the circuit. If the broad peak of the wave on the oscilloscope
is lower than the sharp peak, the noise immunity becomes
poorer, the stabilizing effect of the tuned circ iit is reduced
and drift of the oscillator may occur. On the other hand, if
the broad peak is higher than the sharp peak, the oscillator
is overstabilized, the pull-in range becomes inadequate and
the broad peak can cause double triggering of the oscillator
when the hold control approaches the clockwise position.

Remove the oscilloscope upon completion of this adjust-
ment. .

Horizontal Drive Adjustment.—Turn the horizontal hold
control until the picture falls out of sync with the diagonal
lines sloping down to the left. Slowly turn the horizontal con-
trol counter-clockwise and note the number of diagonal bars
obtained just before the picture pulls into sync.

Pull-in should occur with one and one-half to three bars
present.

Set the width control fully counter-clockwise.

With the horizontal control set at the pull-in point, adjust
the horizontal drive trimmer C109 counter-clockwise for a
bright vertical line in the center of the picture. Turn the
trimmer clockwise until the line just disappears. If no line
appears set the drive trimmer fully counter-clockwise.

Set the brightness control to normal and adjust the width
control so the picture overscans the mask %'’ at each side
with normal line voltage (117V. AC). Readjust the horizontal
drive trimmer as above.

The picture should pull into sync with one and one-half to
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RCA Victor Chassis KCS-104A, etc., KCS-104AA, etc., Service Material, Continued

three bars present, remain in sync for approximately two full
turns counter-clockwise from pull-in, and fall out of sync with
between 2 and 5 bars present before interrupted oscillation
(motorboating) occurs.

AGC AND NOISE LIMITER ADJUSTMENTS.—Disconnect
all test equipment except the oscilloscope which should be
connected to pin 1 of V403.

Connect an antenna to the receiver antenna terminals.

Tune in a strong signal and adjust the oscilloscope to see
the video waveform.

Turn the Noise Limiter control fully clockwise.

From a counter-clockwise position, advance the AGC con-
trol until the tips of sync become compressed then counter-
clockwise until no compression is observed.

Observe the peak-to-peak voltage on the oscilloscope and
adjust the AGC control for a reading 60% of the original
value observed.

Set the fine tuning control until a 4.5 mc. sound beat is
just perceptible in the picture.

Readjust the AGC control clockwise until compression
occurs then counter-clockwise until the compression just
disappears.

Set the horizontal hold control as far counter-clockwise
(toward motorboat) as possible without making the horizontal
sync unstable.

Adjust the noise limiter control counter-clockwise until sync
tips show compression then clockwise until the compression
just disappears.

Return the horizontal hold control to the center of its hold-
ing ramge.
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Circuit above is of tuner used with VHF
models. Tuner circuit at left used with
UHF /VHF models. Terminals 2, 3,4, 5,

connect to corresponding terminals of
P105 of main chassis (diagram on ad-
jacent page at right). In servicing,note
difference in terminal placement on
P105 for chassis types.
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RCA Victor KCS-104A, etc., KCS-104 AA, etc.

PRINTED WIRING ASSEMBLIES

PWE00—HORIZONTAL

UNIT LAYOUT OSCILLATOR UNIT LAYOUT

UNIT LAYOUT

PW300—PICTURE I-F

PW200—SOUND I-F & AUDIO
UNIT LAYOUT

L101
HORIZ. MOLO

PICTURE |- ASSEMGLY
[{

e e
350 Coi,
Pw300
PRINTED WiRiNg
VERTICAL & SYWC.
OUTPUT ASSEMBLY

AgC, VIDEO 8 15T SYme,
AsSEMeL

-
! B
| 5N PHE00 N
] Y PRINTED Wi\
i Ay HOMZ2. O3C. N
i N AssEmaLY %
N\,
N Lso!
: Y203 \_ [smE wavE coi
€A03 o) 4
- AUDIC OUTPUT
S \\
w200 N

TRANS |} .
Y200 10t
| S ) e
SOUND 1F A,
[ === ()
Y T201 364,
RECTIFIER
1 i
10 ;r'm”v N
— s
TI0s
rowen
TRARS.

SAQS
VERT OUTPUT
ps
PW400—VIDEO & 1ST SYNC —‘——-—"“—;"J [
UNIT LAYOUT C ™
f: "'I‘U‘l I
The assemblies represented above are viewed from &'5-: vuu::{:-:om "’.;.:;":';‘\ T < =
the component side of the boards and are oriented as \:;_'_ JERAVEaS L w:"‘wm
they will usually be viewed on the chassis. O TUNER uNiT 3
The printed wiring, on the reverse side of the
boards, is presented in "phantom” views super-imposed
on the component layouts. This will enable circuit
tracing without removing the assemblies from the
chassis to see the printed wiring on the reverse side. CHASSIS TOP VIEW
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P PRINTED CIRCUIT BOARD
(@ RCA VICTOR SERVICE DATA

PRINTED CIRCUIT BOARDS ARE NOW A MAJOR PART OF TELEVISION RECEIVER CIRCUITRY.
SERVICING TECHNIQUES DIFFER SOMEWHAT FROM THOSE THAT HAVE BEEN USED IN THE
PAST. HOWEVER, PRINTED CIRCUIT COMPONENTS CAN BE SERVICED AND REPLACED
EASILY WHEN THE PROPER TECHNIQUE AND TOOLS ARE USED. IN MOST CASES IT IS NOT
NECESSARY TO REMOVE THE PRINTED CIRCUIT BOARD.

THE INFORMATION GIVEN IN THIS SERVICE DATA IS INTENDED TO PROVIDE THE TECH-
NICIAN WITH ALL THE NECESSARY INFORMATION REQUIRED TO ENABLE HIM TO EFFEC-
TIVELY SERVICE PRINTED CIRCUIT BOARDS IN AN EASY AND SIMPLE MANNER.

There are many types of printed circuits in use basic board made of a phenolic laminate, the “chassis”
today. The use of printed circuit boards are very on which the circuit is constructed, has bonded to it
much on the increase and will continue to increase. a very thin sheet of copper. The copper sheeting is

coated with a substance which makes it photosensitive.
A contact print of the photographic negative of the
circuit drawing is made on the copper sheeting after
which it is photographically developed. After develop-
ment of the photographic image on the copper sheet-
ing, the entire board is placed in an etching solution.
In the etching process the unexposed portions of the

Although no actual printing process is employed
to produce printed circuit boards the term “printed
circuit” is most frequently used to describe this type
of construction.

Printed circuits are manufactured in many different
ways but the method known as the etwched copper
process, developed by RCA, will be explamedrhe.re. CEETAR £ G e, (o O QEsTe, gy

The production of a printed circuit board begins defined copper reproduction of the desired circuit

with a layout drawing of the required circuit. A bonded to the board. (See figure 1.)
photographic negative is made of this drawing. A

(Continued on pages
156 through 160.)

COMPONENTS AND CIRCUIT
JUMPER LEADS ARE ALWAYS
MOUNTED ON SIDE OPPOSITE
COPPER CIRCUITRY. TUBE
SOCKETS ARE MOUNTED ON
EITHER SIDE TO SUIT
REQUIREMENTS.

PHENOLIC LAMINATE BOARD
USED AS CHASSIS.

COPPER CIRCUITRY FORMED
FROM THIN SHEET OF COPPER
BY ETCHING PROCESS.

NOTE: IT 1S SHOWN SEPARATE
FROM BOARD HERE FOR
ILLUSTRATION PURPOSES.
NORMALLY IT IS BONDED

TO THE BOARD.

TRANSFORMER ALIGNMENT
SCREW AND PLATE.

INSULATING WASHER.

Figure |. Exploded View of Typical I-F Printed Circuit Board
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RCA Victor Printed Circuit Board Service Data (Continued)

ALIGNMENT SCREW PRINTED HEATER PRINTED TRANSFORMER
AND PLATE CHOKE INDUCTANCE INDUCTANCE

$61127-501
$3310§-1 SUBI

Figure 2. Printed Circuit Side of Typical I-F Printed Circuit Board Employed in RCA
Television Receivers

This method has been developed by RCA to such Circuit arrangements are now possible which, with
precision that line widths of copper as fine as one- conventional wiring methods, were formerly impos-
hundredth of an inch can be faithfully reproduced. sible. Simplification of equipment design, lighter
Uniformity of any quantity of units is assured because construction, no lead-dress problems, compactness,
any number of circuitry units can be made from a reduction of the number of components and thus the
master negative. simplification of servicing are features made possible

After the desired circuit has been reproduced in by the use of printed circuitry.

copper, components are mounted on the board on the
side opposite the copper circuit. See figure 1. Lead
lengths are pre-cut and component leads are inserted
in pre-drilled or punched holes so that they contact
the proper point on the copper circuitry on the under-
side of the board. After the components have been
mounted and the leads have been crimped to further
insure mechanical stability, the entire underside of
the board is immersed in hot solder. The solder ad-
heres to the copper and securely bonds all component
leads to the copper circuitry in a single simple opera-
tion. The “printed circuit side” of a typical printed
circuit board is shown in figure 2. The transformer

Tuning of the transformers is accomplished by
means of flat, circular metal plates which are in a
plane parallel with, and adjacent to, each transformer
inductance. These are shown in figure 2. A screw-
type shaft has its threads extending through the
printed circuit board at the center of each transformer.
The shaft is attached to the center of the circular metal
plate. Rotating the shaft varies the distance between
the inductance and the metal plate. In so doing, the
effective inductance of the transformer is increased
or decreased, thus raising or lowering the frequency
to which the circuit is tuned.

inductances are prevented from being solder coated, In many of the printed circuit boards employed in
during the dipping operation, by glass fibre insulation television receiver circuitry the copper etching process
applied directly to the inductances. is used only to construct the wiring portion of the
circuit. Picture I-F circuits employ copper etched
In order to preclude any possibility of short circuits transformers and filament choke inductances, and,
due to exposed inductances, additional insulation is therefore, have been used to advantage in the pre-
applied to the picture I-F transformers. A section of ceding text to expose all circuitry that may be in-
glass cloth is bonded under approximately 2,000 Ibs. volved in what is commonly referred to as the printed
pressure directly to the strip inductances and provides circuit board.
insulation sufficient to prevent arc-over up to 1500
volts. Top and bottom view of electrically equivalent pic-
ture I-F strips are shown in figure 3, page 157, An
The printed circuit provides many practical ad- examination of these will reveal the physical differ-
vantages over the conventional point-to-point wiring ences between the already familiar, conventional
methods. As mentioned previously, absolute uniform- type I-F strip and the printed circuit type I-F strip
ity and thus, consistent high quality. is inherent. employed in many current line television receivers.
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RCA Victor Printed Circuit Board Service Data (Continued)

Top View of Conventionally
Wired I-F Strip

NOTE: COMPONENTS ARE MOUNTED BENEATH STRIP CONNECTED WITH CONVENTIONAL WIRING

PICTl}RE ~F TRANSFORMER .ADJUSTME:JTS

Top View of Printed Circuit
Type I-F Strip
—_—

Bottom View of Conven-
tionally Wired I-F Strip

Bottom View of Printed
Circuit Type I-F Strip

LPRINTED PICTURE I-F TRANSFORMERS

Figure 3. Comparison of Printed I-F Circuit Board with Equivalent Circuit in Conventional Form
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RCA Victor Printed Circuit Board Service Data (Continued)
SERVICING PRINTED CIRCUIT BOARDS

General Considerations

The printed circuit board may be analyzed for
component failure in the conventional manner by
using the wiring layout drawings of the printed cir-
cuit assemblies in conjunction with the schematic
diagram of the respective chassis. These are pro-
vided in the related Service Data. However, to further
facilitate servicing the printed circuit boards, specific
service data is presented in this publication covering
recommendations, precautions, suggestions and addi-
tional information that will help the technician serv-
ice printed circuit boards effectively. When this
information is absorbed and properly applied, serv-
icing printed circuit boards should be less difficult
than servicing conventional circuitry.

Normally, printed circuits can be analyzed without
removing the board from the chassis. In most cases
tube socket voltages are readily accessible. If this is
not the case, voltages may be checked at points com-
mon to tube socket connections or a tube socket voltage
test adapter may be employed. If an adapter is used,
it should be of the longer type, preferably 114” in
length since some of the sockets are recessed as much
as 78” in depth.

An important advantage of printed circuit boards,
in regard to servicing a television receiver, is that
they sectionalize a receiver physically and thereby
facilitate the localization and isolation of defective
components.

Standard components are used on printed circuit
boards and can be removed and replaced easily.
Replacements should be made with duplicate parts
for convenience of mounting. Resistance or continuity
measurements of coils, resistors, and some capacitors,
can be made from the component side of the board.

Voltage measurements can be made on either side
of the board.

However, since the sockets on some boards are
mounted upright on the wiring side of the board,
the tube pin connections must be counted in a counter-
clockwise direction. The clockwise direction is the
usual practice when the socket is mounted on the
component side of the board.

A small break in the continuity of printed wiring
can normally be found easily by a visual examination
of the circuitry. The use of a magnifying glass can
be of help in locating small “hairline” breaks in
printed wiring.

There are no special tools required when servicing
printed circuit boards. The complement of tools
normally employed by the television service technician
are all that are necessary. However, the soldering
iron used when working on the printed circuit board
should not exceed 100 watts, since excessive heat can
readily damage the board.

Replacement of Components on Printed Circuit Boards

The individual components mounted on printed
circuit boards may be easily replaced when the proper
technique is used. Only extensive damage to the
printed connecting strips or breakage of the board
should necessitate replacement of the complete board.
When removing and replacing components every
possible precaution should be taken to prevent dam-
age to the connecting strips bonded to the phenolic
laminate board and to the board itself.

Soldering should be made with care to prevent ex-
cessive heat from damaging the board and excess solder
from causing shorts.

CUTTING

CRUSHING

Figure 4. Component Replacement Procedure

To replace capacitors or resistors on printed circuit
boards without removing the boards from the chassis
proceed as follows:

Refer to figure 4.

1. Cut the component in half with a pair of
diagonal cutting pliers.

2. Remove the body of the component from the
connecting wires leaving as much wire as
possible for connecting purposes.

3. Prepare connecting points for the replacement
component by cutting the wire leaving 14"
to %¢” and form a connecting loop as shown
in figure C.

4. Thread the leads of the replacement com-
ponent through the loops of wire, bend com-
ponent leads to form a good connection and
then solder. Cut off excess wire from com-
ponent leads.
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RCA Victor Printed Circuit Board Service Data (Continued)

If the printed circuit board has been removed from
the receiver chassis for reasons other than component
replacement, the parts may be removed simply by
applying heat to the point on the connecting strip
where the leads come through the board, bending
the leads upright with a soldering aid, and lifting
the part from the board. In the process of removing
the solder, caution must be taken to prevent excessive
heating. Use a small wire brush if necessary to quickly
brush away the excessive solder from the connection.
Do not leave the soldering iron on the connection
when brushing away the solder. Melt the solder,
remove the iron and quickly brush away the solder.
It may require more than one heating and brushing
process to completely remove the solder. The new
part can then be mounted in place of the part that
has been removed and secured in the original manner.

Remova! of Printed Circuit Board From Chassis

Refer to figure 5.

When removing a printed circuit board proceed
with caution. Do not attempt to force the board
from each of its mounting lances since excessive flex-
ing of the board can cause damage. Disconnect the
wires where necessary from the printed circuit board.
(Cut and leave 14” of the color-coded wire covering
to provide references facilitating the reconnection of
the wires. These are wire-wrap connections, and
once the wire wrap connection is disconnected it
should be reconnected by soldering. No attempts
should be made to wrap the wire on the terminal
once it has been removed.)

To remove the board, apply heat to the point where
the board eyelet is soldered to the lance and at the
same time apply pressure to the back of the board
through the hole in the chassis. When the solder
melts push the board out so that the lance is flush
with the eyelet in the board and let cool. Do not
attempt to clear lance from eyelet at this point. Con-
tinue around the perimeter of the board systematically
doing the same at each lance. After each lance has
been made flush with the eyelet, use the same tech-
nique to remove each lance completely from its eyelet
freeing the board from the chassis.

EACH EVELET IS MADE

FLUSN WITH TIP OF
DO NOY

COHPLETELV AT

THIS TIME.

[STEP 2)
EACH EVELET IS
REMOVED FROM
LANCE

Figure 5. Removal of Printed Circuit Board from Receiver
Chassis

Replacement of Sound I-F Transformers
Refer to figure 6.

To remove sound I-F transformers apply just
enough heat to the terminals and can supports to
melt the solder so that the terminal may be pushed
away from the connecting strips.

When working on the boards it is advisable to place
them in a secure stationary position such as berween
two blocks of wood as illustrated in figure.

When installing the transformer can, the terminals
and can supports should be positioned to contact the
connecting strips, and then soldered at these points.

MOUNT CIRCUIT BOARD
ON WOOD BLOCKS, FOR
EASE IN SERVICING,
WHEN BOARD IS RE-
MOVED FROM CHASSIS.

SOLRFDRING
CAUTION

WOOD SCREW
USE A ROUND HEAD B WASHER

SCREW PASSES EASLY
THROUGH THE EYELET
TO AVOID DAMAGE TO
THE BOARD

Figure 6. Sound I-F Transformer Replacement

If it is necessary to check the operation of the
printed circuit board after it has been removed from
the chassis, the wires previously removed may be
temporarily reconnected.

When replacing the printed circuit board make cer-
tain that all the eyelets on the perimeter of the board
are clear and all excess solder is removed from the
mounting lances. Place the board in the approximate
mounting position and reconnect all wires previously
removed. Position the board so that all the lances
protrude through the eyelets and solder in place.

Repair of Printed Wiring Connections

If one of the connecting copper strips on the printed
circuit board is cracked or broken it may be repaired
easily. A short length of tinned copper wire should
be placed across the break. The joint is then soldered
by flowing solder over the break and the length of
wire. Care should be taken to prevent solder from
shorting one connecting strip to another. When the
printed wiring on the board is not exposed an open
section may be repaired by jumping this section with
an ordinary piece of hook-up wire on the component
side of the board. Connect the hook-up wire between
two components that the open section of printed
wiring would normally connect.
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RCA Victor Printed Circuit Board Service Data (Continued)

Replacement of Tube Sockets

Refer to figure 7.

In order to replace a tube socket it is necessary to
remove the printed circuit board from the chassis in
the majority of cases. Apply heat to the socket ter-
minals, melt and shake off all excess solder, or use a
small brush to clean off the excess solder at the socket
contacts using the technique described previously
under Replacement of Components on Printed Circuit
Boards. Wedge a flat blade, such as pen knife blade,
under the socket contact and pry it up from the con-
necting strips. Also unsolder and pry up the center
pin ground connection.

When replacing a socket, use the proper replace-
ment for the particular board and insert it in position
as indexed by the key. Solder the pins and center
pin ground connection to the connecting strips. On
some boards the contacts must be first bent back so
they may be soldered on the tube side of the board.

MELT SOLDER AT
PIN CONNECTION
AND PRY LOOSE
WITH THIN BLADE.

Removal of Tube Socket from Printed Circuit
Board

Figure 7.

Replacement of Printed Filament Choke Coil

If it is necessary to replace the printed choke coil
on the picture I-F board PC102, a conventional fila-
ment choke coil may be used for replacement. The
damaged printed coil is removed from the circuit
and the replacement coil, part number 73477, is
soldered to the filament connections.

ADD RESISTOR HERE
WHEN REQUIRED.
SEE NOTE.

BEFORE REMOVING
CLIP FASTENER
NOTE REFERENCE
POSITION INDICATED
BY INDEX TAB.

|
—
|

RED DOT
= TUNDER INDEX

Checking Intermittent Circuitry

The technique employed in the construction of
printed circuits minimizes the possibility of inter-
mittent circuit conditions. If an intermittent con-
dition does exist it may be localized by a slight flexing
of the board and probing of the component leads.
Caution should be exercised in excessive flexing of
the board, although the board is sturdy in construction
it may crack or break if proper care is not taken when
servicing.

When an intermittent point or area is localized it
usually can be corrected by simply heating the leads
of the components, at that point or area, with a
soldering iron. This will fuse the intermittent point
forming a secure connection.

Replacement of Picture I-F Transformers
Refer to figure 8. '

The printed coils of the picture I.F transformers on
PC102 may be replaced with a conventional bi-filar
transformer, stock number 76433.

This is done as follows:

1. Remove alignment screw and plate. See figure
2.
Break the four connections to the printed coils
{(two on top of the board and two on the
bottom).
Enlarge the screw hole in the board to ac-
commodate a bi-filar transformer.
Remove the clip fastener from the end of the
bi-filar transformer.
Cement the transformer in place so that the
coils and four terminals are underneath the
board and positioned to facilitate wiring. See
figure 8.
Connect the coils as indicated in the drawing
shown in figure 8. Loading resistors must be
installed across the primary winding of the
replacement transformer in certain instances
as indicated in the note next to the drawing.
Align the picture I-F transformers as described
in the Service Data for the respective receiver,

NOTE:- KCS 93-ADD 56K RESISTOR ON
2ND. OR 3RD. |-F TRANSFORMER

H" ONLY.

KCS 94-ADD 39K RESISTOR ON

2ND. I-F TRANSFORMER ONLY.

KCS 95 ] ADD 47K RESISTOR
ON 2ND. I-F TRANS-
FORMER ONLY.

KCS 96
KCS 97

TAB.

Figure 8. Replacement of I-F Transformer
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RAYTHEON MANUFACTURING COMPANY
21T32 CHASSIS

Models UM-2186, UM-2187, UM-2188, UM-2189

HORIZONTAL HOLD (R606-L600-L601)
The top control (R606), must be capable of produc-

3. Defective capacitors C604-605-607-609-
610-611-613.

4. Defective resistors R604-606-607-610-
612-613-615.6156-617.

No Picture 1. Defective antenna or lead-in.
2. Defective tubes V1.2-3-4-5-6.
un
=° o : ;| 2a- Defective tube 15 (UHF)
aster Normal 3. Improper voltages or resistances at

sockets of tubes V1-2-3-4-5-6 or 15.
4. Improper alignment.

No Sound 1. Defective tubes V7-9-10.

2. Improper voltages or resistances at
LGS0 buic 'so:iefpcf fubesg V7-9-10.
3. Defective speaker or leads broken or
not in place.
4. Defoctive transformer T100-101 or
coil L100.

5. Improper. sound alignment.

Defective tubes V6-7.

Defective capacitors 302.

Defective resistors R300, R303 thru R307.
Defective C300 {couplate).

No Sync

Eltadll o el

with a low capacity probe at the junction of L600,
L601, C606 and R609. Wave form illustrated on
schematic must be obtained.

ing an out-of-sync condition (equal number of sloping 5. Adjust H. Stabilizer coil (L600) until peaks of wave
bars) at either stop position. If not, follow alignment form are equal in amplitude.
procedure below. e el
1. Set top H. Hold control {R606) to center of mech- oo !
anical range. ghm“mm e o Lo @
. Short out H. Stabilizer coil (L600) with a clip lead. ol wroo  ocaron O
3. Adjust H. Blocking transformer {L601) until picture ‘O'N_dgj;.vowm e AT
is in sync. S
4. Remove clip lead from L8600 and connect a scope Figure 1. Top Controls
TROUBLE-SHOOTING
Trouble Probable Location Trouble Probabie Location
No Raster 1. Defective tubes V10-12-13. Insufficient or 1. Defective tube V8,
2. Defective selenium rectifiers. q 2. Defective transformer T400 or yoke T203.
no Verticai QLS S Y
No Sound 3. Defective resistors R502,R504, thru R506. $ 3. Defective capacitors C401-402-403-404-
4. Defective capacitors C504-505.219-506, weep 405-219-224.
5. Defective transformer T500 or choke L500. 4, Defective resistors R401-404-405-406-
6. Defective safety interlock or on-off switch, 407-408-409-410.
7. Defective L505 (circuit breaker).
No Raster 1. Insufficient or no high voltage, {refer to Picture cannot I gazecfive Pidur? tube. [
Sound Normal “No High Voltage" section). be Centered ¢ DOGEIT GO Et:
2. Defactive picture tube. 3. Defective ion trap magnet.
3. S d anode lead di ted.
4. lon trap magnet misadjusted. . .
5, Dafacﬁse C.gR.T. soclrd'. Poor Focus 1. Imprcp:er at'ﬁusfr.nerd on ion trap.
2. Defective picture tube.
No High 1. Defective tubes V12-13-14-15. Poor Horizontal 1. Defective tubes V12-13.
Voltage 2. Defective transformer T600, yoke T203. Linearity 2. Defective capacitors C228-620-611-613-
or coil L600-601-602. 614,

3. Defective transformer 7203-600 or coil
L602.

Snow or Poor 1. Insufficient signal input.
Picture 2. Defective antenna or lead-in.
3. Weak tubes V1.2-3-4.5-6 or 15.
-4. Improper video IF alignment.
Lack of 1. Defective tubes V4-5-6.
Coritrast 2. Defective resistors R203-206-209-210.
3. Defective capacitors C217-226-221.
4, Defective coil L202-205. -
Washed Out or 1. Gassy tubes V1-2-3-4-5.6,
Picture Smear 2. Defective resistors R210-216-212-211-214.
3. Defective capacitors C214-217-226.
4, Defective coils L202-203-205 and

transformer T204.
5. Improper Video |F alignment.

(Service material continued on
the next three pages)
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RAYTHEON

NOTE :

VOLTAGE READINGS TAKEN WITH A Y T.V.M BETWEEN POINTS INDICATED AND CHASSIS
WITH LINE VOLTAGE AT 115V AC AND THE ANTENNA SHORTED TO CHASSIS.

UNLESS OTHERWISE MARKED

RESISTOR WATTAGE SHOWN IN
172 WATT UNLESS OTHERWISE MARXEOD.

O o
ON-OFF SWITCH
ON VOLUME CONTROL

TEST 1
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RAYTHEON Chassis 21T32

NCTE: COIL RESISTANCE READINGS NEAR COILS AND TRANSFORMERS WERE TAKEN WITH
AN OHMMETER OIRECTLY ACROSS COIL BEING MEASURED EXCEPT THOSE

7100 INOICATED BY AN ASTERISK(#],ONE LEAD WS DISCONNECTED. COILS SHOWN

WITHOUT A READING HAVE A RESISTANCE OF LESS THAN CNE OHM
v-78 10
)
%6ANS 25BK5
AUDIO IF AMP RN o 1o T e
BLACK
245V 480n, H
clo8 \
01 MF WHITE \
600V
77
R109 CABINET
. 470K =
8 A
IF INPUT- V-3 v-e v-6a
1 W 6CBS e 1 6ANS
! : vIDEO ame _ _!

J22MF =
200V

DETECTOR
oUTPUT

WAYE FORMS WERET TAKEN WITH A TRANSMITTED SIGNAL AND PICTURE 1 SYNC AT ALL TIMES.
THE WAYE FORMS AND PEAK TO PEAK VOLTAGE REAOINGS MAY VARY Wi STRENGTH OF SIGNAL,
PICTURE INFORNATION BEING TRANSMITTED, AND ADJUSTMENT OF VARIOUS CONTROLS. VS DENGTES
PEAK TO PEAK VOLTAGE READINGS WILL VARY WITH SIGNAL

v-16
21AVP4A
T PICTURE TURE
30v
e
4
c228 N
b 4L =
"
| o22MF
I 600V
_____ g 500V
RE&I7
700 .. ——_
B
= 300v SCOPE TEST |Bv-|c
| POINT 18
~26 v-i2
0 R615Q C605 4 258Q6
04T MF
%x ooz 39K { OATHF | LxBldo 0
601 S CaTMF or 25CU6
za«:; 200v
< 2684 \ nen
684 . €609 PR !i
- s i " 00IMF
ig | 00V
e I
= ‘ VY, “ } H. STABILIZER
: N . Heeis W e
:[(:C_‘?,;, R80T  Re1B 270 \ ; avov
o i 00V - 3 8005
3 o8 a2k _L cs08 ‘ jf
I T oo/ 0 (See over for alignment facts)
l = s0ov = S00V “+
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0 1
RAYTHEON ﬁ \
21T32 Chassis
(Continued) T200 T201  T202 L2
l @ T204
(e]¢3[e ©
£ E 3 0 O] O—"'°
® — w
5 8 3 @
a = [=] o
= 9 £ 2 _.:cg TUNER
£ .3 . e auzz_{D)f®] 1100
< 83 . 2 Q CONTROL
0 ‘C o © o
1R \ ©
53 £ 3
& 3% . & L200 L60I @
- %o s 0§ \ C
v o3 2 < SCOPE TEST
1. et £ u POINT
<] EL£ 5 © o
2 oo8 . £
§§ 4+ ® . SELENIUM
m =228 5 £2 RECTIFIERS
22 .5 2%
383 B3 5 o
§ 25 § 5 @ < Top Chassis View
OER OF 32 -
VIDEO IF ALIGNMENT
Signal Sweep Signal
Step | Generator Generator Input. Output Remarks Adjust Response
No. |Freq. (mc.) | Freq. (me.) Point Point
Pin 1 of VTVM at | Adjust generator for Masxi
1 443 —_— '"v c junction of | output of not to ex- T202 Rax:irf\um
. L205-R212 | ceed 2 volts on VIVM eading
N VTVM at | Adjust generator for -
2 47.25 —_— Pin 1 of iunction of | output of approx. 2 1201 Minimum
v3 205-R212 |  volts on VIVM (top core) Reading
. VTVM at | Adjust generator for .
3 454 —_— Pin 1 of junction of | output of approx. 2 1201 Maximum
V3 L205-R212 volts on VIVM (bottom core) Reading
. VIVM at | Adjust generator for . .
‘| 4 47.25 —_— P'"v; of iunction of | output of approx. 2 1201 ";'""‘.‘um
205-R212 |  volts on VIVM (top core) eading
Pin 1 of VIVM at | Adjust generator for Maxi
3 43.0 _ mV3 ° junction of | output of approx. 2 T200 Rax:;[\um
L205-R212 volts on M eading
. Scope at | Keep generator out-
¢ 43 P'"v; of junction of |put as lcw as possible T202 azs 438
L205-R212 [Adjust for flat response
Mark hould be 60%
42,5 Pin 1 of .Sc°Ee at dol::ne.:nj ::spons: curvoe Ch?Ck
7 45.6 43 V3 junction of | should be as shown. If peint 428 458
: L205-R212 |not, repeat steps 1 thru 4 °n|Y
YTVM at Keep generator output ..
8 41.25 SR— Converter junction of |as low as possible to ob- (+oL222re) Minimum
grid L205-R212 tain required response. P Readmg
Markers should be 50% L200
9 425 43 Converter if::E:na:f ﬁ:\:lp; rinj ::s"p:ons: 4|:;|rve (bottom core) , e
q . 42!
45.6 gl‘ld L205-R212 : ourep:nf“alsig‘;::nf. ot Tun(e[a(::rm{-.qfoﬂ

1200 {bottom core) has a band width control effect and should be adjusted for marker positioning.
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SYLVANIA ELECTRIC PRODUCTS

CHASSIS:
MODELS:

SYLVANIA

TELEVISION

INC.

1-532-5,-6,-7

217207, 217208, 21C508, 21C509,
247201 SERIES

This service material is on pages 165 through 170.

SPECIAL SERVICE INSTRUCTIONS
RANGE (AGC/NOISE GATE) ADJUSTMENT

If picture stability and/or normal contrast range
cannot be obtained by means of the conventional
controls, adjust RANGE control (R307) as described
below.

A.

When picture contrast is insufficient with Con-
trast control set to maximum, tune in strongest
channelin area and rotate RANGE control clock-
wise until picture "jumps sideways and down-
ward'" or is unsteady. Then rotate RANGE con-
trol slightly in the opposite direction until pic-
ture becomes steady and normal. Readjust

[

Contrast and Brightnesscontrols for most pleas-
ing picture.

When picture is unstable in areas of high elec-
trical interference, tune in strongest channel
in area and adjust Horizontal and Vertical Hold
controls for best picture stability possible. Ro-
tate RANGE control clockwise until best picture
stability is obtained. (In some areas, it may
be necessary to compromise the RANGE con-
trol setting for both strong and weak channel
reception.)

HORIZONTAL AFC CIRCUIT ADJUSTMENT

BEFORE PERFORMING THE FOLLOWING PRO-
CEDURE, CHECK RANGE CONTROL ADJUSTMENT
AS DESCRIBED IN "RANGE (AGC/NOISE GATE)
CONTROL ADJUSTMENT".

If picture cannot be synced horizontally with the
Horizontal Hold control, adjust the Horizontal Auto-
matic Frequency Control circuit as described below.

1.

NOTE -

CAL IARATION GEAR STRAIGHT UP
AN(L YO POSETHON SLOT NF PINION
REAR AS SHOMN, FOSITION UHF

PDIAL 41 TH CHANNEL A% MARKING
CENTERED IN DIAL AINDOA REFORE
PLACTHNG STRING ARDUND UHE DAL

REFORE STHINGING |
UiF SpafT TO POSITION POST OF

Connect antenna to receiver; tune in a strong
station and adjust Contrast and Brightness con-
trols to approximately normal positions. Ad-
just WIDTH control (L404) for approximately
normal picture width,

. Shortpin 5 of 3CS6 (V11) to chassis ground: con-

nect a "'clip-lead" jumper across terminals of
HORIZONTAL STABILIZING coil (L400); set
HORIZONTAL HOLD control (R415)to mid-range.

3.

Adjust HORIZONTAL RANGE control (R413) un-
til picture moves back and forth across the
screen with the blanking bar vertical.

Remove shorting jumper for HORIZONTAL STA-
BILIZING coil (L400) terminals; adjust HORI-
ZONTAL STABILIZING coil core until picture
moves back and forth across the screen with
the blanking bar vertical.

Remove short from pin 5 of 3CS6 (V11).

Rotate Channel Selector to a position on which
no signal is received; then return to the original
station. The picture should immediately fall
into sync. If not, slightly readjust HORIZONTAL
HOLD control (R415) and repeat this step.

FOCUS, ION TRAP 8 CENTERING ADJUSTMENT

Position deflection yoke as far forward as pos-
sible on the neck (against the flare) of the pic-
ture tube.

Adjust Contrast control one-quarter back from
maximum and adjust Brightness control to max-
imum. (Caution: Do not operate receiver longer
than necessary with Brightness control set to
maximum.) Rotate and shift Ion Trap Magnet
until the highest possible brightness level is ob-
tained in picture. Reduce Brightness control
setting and again adjust Ion Trap Magnet fo ob-
tain highest possible brightness level.

. Center picture by concurrently rotating the Cen-

UHF DIAL

ROTATE

APPROX,

CHANNEL 45 POSITION UHF DIAL

tering Magnet and turning the small adjustment
screw on Centering Magnet. Turn Brightness
control to a low level and check that no corner
cutting exists in the picture.

Turn Contrast and Brightness controls to obtain
a normal picture (preferably a test pattern.)
Then, "fine-adjust'’ the Ion Trap Magnet to ob-
tain the best possible focus consistent with the
highest possible brightness level. This adjust-
ment is extremely critical; a slight maladjust-
ment may give good brightness, but the sharp
edges desirable on large black areas may con-
tain a "halo" effect.

CORD STRINGING

WRAP STRING
AROUND POST ON
MIDDLE TURN

CALIBRATION GEAR\

[y |
TOTAL LENGTH OF STRING 30"

TENSION SPRING

- &~
26, e

——a

UHF DIAL CHANNEL MARKING
ADJUSTMENT SPRING

TOTAL PINION

I
2/, TuRNs aLoT

165
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION
SYLVANIA Chassis 1-532-5, -6, -7, Service Instructions, Continued
ATTACH CONTROL CONTROL SECURE CONTROL PLATE
PLATE ASS'Y. TO - PLATE ASS'Y. TO CHASSIS WITH R —
CHASSIS HERE ASS'Y. CLIP PROVIDED A D 7
/
/
FIGURE A — CONTROL PLATE ASSEMBLY 8 CHASSIS ATTACHMENT FOR TEST
PURPOSES
CHASSIS REMOVAL
1. Disconnect AC power cord and antenna connec- sembly to light shield. Remove under-chassis
tions; remove rear interlock cover. mounting bolts, side brace mounting screws and
2. Disconnect speaker leads, HaloLight plug (from control plate mounting bracket screw at top of
control plate assembly), picture tube high voltage cabinet.
lead,yoke plug and picture tube socket. Slip pic- 5. Slide chassis part way out of cabinet, bring con-
ture tube socket leads out of slots in fiber yoke trol plate assembly back along top of picture tube
guard. and engage chassis and control plate assembly as
3. Remove On/Off and VHF Channel Selector knobs shown in Figure A on sheet 1. Slide the two
by removing screw located on underside of each attached units from cabinet.
knob. Remove escutcheon and window assembly 6. To replace chassis, reverse the preceding steps.
by removing two screws located directly above CAUTION: control shafts must line up with and
On/Off and VHF Channel Selector levers. Re- project through proper holes in light shield. (Con-
move remaining front control knobs (pull down trols are spring-mounted to aid in the placement
and out from shafts). of shafts through proper holes.)
4. Remove three screws holding control plate as-
PICTURE TUBE REMOVAL
1. Remove Chassis and control plate assembly from YOP HOLD DOWN | HOLD DOWN
cabinet as outlined under '"Chassis Removal". SIRAP SCREW
2. LAY CABINET ON FRONT SIDE on a surface that
will not scratch or damage front trim molding. Aoggmg GROUND
3. Remove ion trap (beam bender) magnet, center-
ing magnet, yoke retaining clamp (loosen screw FICTURE JTUBE
and spread retaining clamp) and yoke from neck
of picture tube. YOKE RETAINING
4, Remove the one top holddown strap screw. Un- CLAMP SCREW
hook one of the lower holddown strap brackets
from slot in light shield and slip strap away from CENTERING
picture tube. See Figure C.
5. USING GOGGLES AND GLOVES, reach under face
of tube with fingers and lift tube from cabinet.
On 24" models, TWO PERSONS should reach down
along opposite sides of picture tube and lift tube
from cabinet. DO NOT GRASP NECK OF PIC- HOLDDOWN
TURE TUBE AT ANY TIME. BRACKET FIGURE C
6. To install picture tube, reverse the preceding fal LIGHT SHIELD
steps. On models using the contact filter over filter surface. Use a very soft cloth during any

picture tube face, exercise care not to scratch cleaning process.
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

1.
2.
3.

SYLVANIA Chassis 1-532-5,-6, -7, Alignment Instructions, Continued
VIDEO IF, SOUND IF & 4.5MC TRAP ALIGNMENT PROCEDURES

PRELIMINARY INSTRUCTIONS

CONNECT AN ISOLATION TRANSFORMER BE-
TWEEN CHASSIS AND POWER LINE.

Attach control plate assembly to main chassis
as illustrated in Figure A on sheet No. 1.

Use high scope gain and keep sweep generator
output at lowest usable value; check, at intervals,
for possible sweep generator overloading by tem-
porarily varying signal input level and noting any

change (excluding amplitude) in response curve
shape.

. Keep marker generator coupling to a minimum

to avoid distortion of response curve.
For optimum receiver alignment, power line
voltage should be maintained at 117 volts.

. Receiver and test equipment should warm up for

approximately 15 minutes before alignment.

VIDEO |F ALIGNMENT

STEP ALIGNMENT SETUP NOTES

TEST EQUIPMENT HOOKUP

ADJUST

1.} Connect 3.5V. DC source
(-) term. to junction of R
201 (2.2K) and C202 (.1
mfd.) and connect (+) ter-
minal to chassis.

Set VHF tuner BETWEEN
any two channels.

SIGNAL GENERATOR - through 10K
isolation resistor to VHF Mixer
grid through hole in top of VHF
tuner.

VTVM - DC Probe across R211
(3.3K) Video Detector load re-
sistor.

For MINIMUM reading:
1200 (top core) at 47.25 MC.
T200 (top core) at 41.25 MC.

Use maximum generator output, initially;
reduce generator output as required to
keep VIVM readingbetween 1 and 2 volts.

2.| Same as step 1.

Same as step 1.

For MAXIMUM reading:

T202 at 43.7 MC.

T201 at 45.0 MC.

T200 (bottom core) at 42.5 MC.

Reduce generator output as required to
keep VTVM readingbetween 1 and 2 volts.

3.| Same as step 1.

SWEEP GENERATOR - through .01
mfd. blocking capacitor to pin 1
of V3 (3BZ6). Set generator to
43.5 MC with 10 MC sweep.

SIGNAL GENERATOR - looselycou-
ple as a marker to sweep gen-
erator lead.

OSCILLOSCOPE - across R211
(3. 3K) Video Detector load re-
sistor through 33K isolation re-
sistor.

a. ADJUST SWEEP GENERATOR OUT-
PUT TOPRODUCE RESPONSE CURVE
OF 3V. PEAK-TO-PEAK.

b. Recheck trap settings by observing
markers.

c. Adjust T201 to place 45.75 MC mark-
er at 40%.

d. Adjust T202 to remove tilt.

e. Adjust T200 to place 42.4 MC marker
at 70%.

f. Adjust T202 to remove tilt.

g. Repeat steps ¢ to f until 45.75 MC
marker is at 40% and 42. 4 MC marker
is at 70%.

h. Recheck traps.

41.25MC

4] Leave 3.5V. AGC voltage
connected as in step 1.

Set VHF tuner BETWEEN
any two channels.

SWEEP GENERATOR - through 10K
isolation resistor to VHF Mixer
grid through hole in top of VHF
tuner. Set generator to 43.5 MC
with 10 MC sweep.

SIGNAL GENERATOR - looselycou-
ple as a marker to sweep gen-
erator lead.

OSCILLOSCOPE - across R211
(3.3K) Video Detector load re-
sistor through 33K isolation re-
sistor,

120 (VHF tuner) and L200 (bottom core)

for response curve shown: 5o uax. pip

45.75MC

"Tar.25MC

41.25MC
ADJUST SWEEP GENERATOR OUTPUT
TO PRODUCE RESPONSE CURVE OF
3V. PEAK-TO-PEAK.

If impossible to obtain response curve by
L20 (VHF tuner) and L200 (bottom core)
adjustments, make SLIGHT readjustments
of T202, T201 and T200 (bottom core).

equipment, resistors, etc,

5./ For optimum receiver alignment repeat

steps 1, 2 and 4 in

order; upon completion, remove all test
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SYLVANIA Chassis 1-532-5, -6, -7, Alignment Instructions, Continued

SOUND IF ALIGNMENT

STEP ALIGNMENT SETUP NOTES TEST EQUIPMENT HOOKUP ADJUST
1.| Short pin 1 of V4 (3BZ6) | VIVM - Ground or "Common" lead to junction of| For MAXIMUM reading:
2nd Video IF Amp. tube two matched 100K resistors connected in series | T100 (both cores)
to chassis. across R105 (22K). DC Probe through 100K re- | L100*
Set Contrast control to min- sistor to junction of De-emphasis Plate terminal
imum, 1 and R103 (330 ohm). ISOLATE VTVM FROM |*Start at chassis end of coil
GROUND. and turn core until reso-
Connec't RF_51gna1 genera- PARTIAL TOP VIEW OF nance is reached.
tor to junction of L201 and PRINTED CIRCUIT SUB-CHASSIS
L202. Set signal generator Then, for ZERO reading:
to4. 5MC (preferably crys- T100 (top core)
tal calibratedor controlled) Sson
OR TOOK i) Set VTVM to zero center
Connect a good antenna to DE.Eupn‘ﬂs cnogun using lowest meter scale.
receiver and properly tune \i PLATE o A At the correct setting for
in a strong station. Cl06 100k } T100top core, a slightturn
(Inthis case, do NOT short 100k of core will give a reading
pin 1 of V4 to chassis.) = GHASSIS either up or down the scale.
2.]Remove test equipment, resistors and short at pin 1 of V4 (3BZ6); then, tune in a WEAK STATION and
adjust top core of T100 for optimum signal-to-noise ratio,
4.5MC TRAP ALIGNMENT
STEP ALIGNMENT SETUP NOTES TEST EQUIPMENT HOOKUP I ADJUST
1. [PERFORM '""SOUND ALIGNMENT" PROCEDURE BEFORE PERFORMING THE FOLLOWING PROCEDURE.
2.1Short Pin 1 of V4 (3BZ6) | SIGNAL GENERATOR - through 2. 7K isolation re- | L202 for MINIMUM read-
2nd Video IF Amp. tube sistor to junction of L201 and L202. Set signal | ing.
to chassis. generator to 4.5 MC (preferably crystal cali-
brated or controlled).
VTVM - RF Probe to pin 11 (yellow lead) of pic-
ture tube.
3.| Remove test equipment, isolation resistor and short at pin 1 of V4 (3BZ6)
ALTERNATE 4.5 MC ALIGNMENT:
Connect antenna to receiver and properly tune in strong station. Adjust L202 for minimum 4.5 MC inter-
ference in picture. This interference takes the form of a '"grainy" appearance or fine line pattern through
Lpicture.

PRINTED CIRCUIT SUB-CHASSIS PARTS LAYOUT

Janal ywidd

32-85923-3

IR FILAMENT

+260v. B+ VOLTAGE

PR B - GROUND

SN 50 v. 8+ VOLTAGE
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VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION
SYLVANIA Chassis 1-532-5, -6, -7, Continued

M

R4
470K

CI13 +260V.

LS.12

Ll
LS. Vi V2
LS.’W ABQTA SATS
EYRPNLY A\ s f\s_LI2
c30 |cm Jcsz c3s[ioo0 o
v l ‘[uoo Two T-oo [ I-oo
6 -—

1|

€25 (1000)
== UNF
o+

T

VHF TUNER SCHEMATIC
{54-93865-3-4 TUNERS)

"

¥ INDICATES TUBE INDEX.

—-— LINE FOLLOWS SERIES
FILAMENT SEQUENCE

FROM
ON/OFF SW.

&

(<)
2 vi4 L o
12WEGT 8 6SNTGTB =
VERT OUTPUT . vin HOR. 0SC.
05C Amp o8 o 4
e T vsm IS [ e SONCSERE  on/OFF sw. ol

C500 G502
150 MFD tST SOUND [ 502 NG) \F

IF AMP 4.5MGC b
LI00
SOUND
TAKE-OFF| :

1200 TZ TZOI ¢
TO TUNE.
N 7o zgagm 3;;#@ ©
S IF. AMP M l F AMP, O

34-4—

T T ! !
[ S A //VOZ /’7\ Fo
i : T eBhAB VTN PL
o 5
. HEIGHT VIDEO AMP, 5u8
- B SWNG. AMP & 8 3
. AFC. A
L

i
<———
[ n C_/j

CHASSIS TOP PARTS LAYOUT 170
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%stinghouse
CHASSIS V-2344, V-2354, and V-2345, V-2355

MODEL INFORMATION

The V2344 television chassis will be found in the fol- | The V2345 television chassis will be found in the fol-

lowing 21'" models: lowing 24"’ models:
H21T101 H21T108 H24T117 H24T122
H21TI104 H21K111 H24T118 H24K125
H21T105 H21K112 H24T119 H24K126
H21T106 H21K113 H24T120 H24K127
H21T107 H21K114 H24T121 H24K128
The V2354 television chassis will be found in the fol- | The V2355 television chassis will be found in the fol-
lowing 21"’ factory equipped UHF models: lowing 24" factory equipped UHF models:
H21TU101 H21TUl08 H24TU117 H24TU122
H21TUIl04 H21KUl11 H24TU118 H24KU125
H21TUI105 H21KUl112 H24TU119 H24KU126
H21TU106 H21KU113 H24TU120 H24KU127
H21TU107 H21KU114 H24TUI121 H24KU128
CHASSIS REMOVAL 5. Remove the speaker and speaker leads.

1. Remove the knobs from the two top front con- 6. Rcmov.c the bracket securing the off-?n'—volume
trols and the three located on the bottom right and picture control to the 'bac'k portion f’f the
e e s die cast zinc mask located inside the cabinet.

2. Remove the back cover 7. Loosen the nuts on the spade bolts and lift out

. the brackets from their slots located on the to
3. Remove the chassis bottom bolts. g

of the chassis channels.
4, Remove the two bottom and the top left-hand .
8. Loosen the nuts securing the tuner to the tuner
gussets (corner braces).

= : bracket and push the tuner forward.

PILOT L
',( UNF IOOEI..S ONLY)

CHANNEL SELECTOR
OFF-ON-vOLUM

RINERTUNING swsog-sm ¢

R207 VOLUME CONTR.

R333 PICTURE CONTR.

the 3CB6

CHANNEL RAIL
475V00INO!

VHF/UHF TUNER

tubes used in these

example,

a higher value while the tube approaches its normal
i . For
heater resistance when cold is approximately .75

operating

CENTERING TASS
ION TRAP

temperature

RIL7
BRIGHTNESS CONTR. L400
RINGING COIL

cag3s
H. 0SC. TRIN.

d
i TERN o
‘ = S peaiston
1, o ) ,;ﬂ (Continued on pages
R o e 172 through 174)

R420 HEIGHT CONTR.

R404 SYNC CONTR. <«
R202 QUIETING CONTR. : g
L201 4.50C R4ID VERT. LIN. CONTR. Rear View of Chassis

The new type 600 ma.
chassis are controlled heater type tubes. The value

R413
VERT. HOLD CONTR.

of the heater resistance varies from a low value to
ohms and increases to about 5.25 ohms when hot.

600 MA. SERIES TYPE TUBES

R434
HORIZ. HOLD CONTR.

7300
TOP_ADJ. 41.23MC
8O0TT. ADJ. 44.0MC

7300
TOP ADJ. 47.23MC
BOTT. ADJ. 45.2 MC

T30t 43.MC

T302 43.9MC

T

L203 4.5mC L3093 4.5MC

171




VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

5. Slip the yoke assembly from the CRT neck.

6.
bilizing bar one 3/8" nut and lock washer allowing

CRT REPLACEMENT

L.oosen and remove from each channel sta-

Westinghouse Chassis V-2344, V-2345, V-2354, V-2355

The following steps are used as a guide in

removing the Cathode Ray tube

each stabilizing bar to be free from the CRT mount-

ing strap assembly.

is from the

hass

ision ¢

Remove the telev

1.

cabinet.

7. Remove the six (three on each side) 1/4"

self tapping screws from the chassis side rails

securing the CRT cradle.

Remove the CRT socket.

2}

3. Remove the ion trap.

Upon replacement of new CRT, do not tighten

the yoke clamp too tight but make sure the yoke is up
well against the CRT f[lare.

NOTE:

4. Loosen and remove the aluminum clamp ring

he yoke cover.

securing t

SBK7A
RF AMP - — e
21 A = =
- 190 I woo 2.7k 1w |a 20y
1000 1 I'OOD = e e
’ & T v:ooi T
.13 rav F 2
P N1
— —te
37V "
YL 7‘([1)
TO TEST POINT 12 ST woo |, 1]
TERM."I ==l
(TE ) - t = 3 - 1= ]
£.8K2 470K -+ b
135 120 1
TR{e
s 5
r11®
FINE
TUNING
1000 —
T
150K -
®7
S58K7A 5us
RF AMP MIXER O5C
5 . 4 s 1000
1000 AL
K 1000 T
- . 1000 TA 1000
: L
1000 woo,.E
A Tk R30|
T 2AF4A o Co'g_‘ l 1504
= i, -00%
uMF 0SC ARy | -
= alml
. o s = ¢5
SEE C505 —
NOTE: ALL CAPACITANGE VALUES IN MMF. ALL RESISTANCE VALUES N
SECTION | TUNER v = OHMS AND /2 WATT RATING UNLESS OTHERWISE SPRECIFIED.
6AU7, 6AUTA 3B8Y6
USED ON R506 oR 5878 %w
V2344,v2345 59-25w 12AX4GTA  12BQEGA 5AQ5 7AU7 «Eveo age  3CS6 31ING
CHASSIS Oﬂl',-—-'vvvw-—‘ DAMPER HORIZ. OUT.  auDID OUT. HORIZ. MV HORIZ AFC SYNC.SEP. F.M. OET
'’ 1
0 R&06 |
'a B¢ ! 7] e HNE HRE al [o]s af s BRE 4 |3
24-i2wlar-izw % | =i
R507 47 470 mméd.
SEE 2 kv A
NOTE 6. : Bz6 3826 - 3C86 = 12B4 4
THERMISTOR SEE NOTE 4 VERT DISCH
C.R.T. VST IF 2NDIF 3RO IF VIOED OuT. VERT. OUT.
10
N N
%) TUNER ()
l —® SEE l
2508 SECTION ¢ és04
R500 001 680 T
330k 14KV Mmr L
R50L
506 WITH 4
INDICATES 7.5 160 X500 :srzgunzn T P
CHASSIS RAILS _ -Vt ~aa o 125v L0 B+
H— R508 S~ 1T =
(PART OF 5w 3001 o 8.2K-5w, 2k *L csosn
T EE RESISTOR 255y Pog gow 30
SWS00 SEL sl
RECT. - 820 . e
o 225 v AU0IO B
**' *1 cso7a -’ g
X501 ~ 160
’ - T ¢5088
( |‘|\7cv ::C%(I)O A 3 250y HI B ¢
: 14Ky Roa t L &
180 _°T- €308
87 iow T= 180
l‘— NDICAT i
FINDICATES B - aLlY 227Tv VERT. QUT 8+
NOTES: Fat C-SHA ‘
I OC VOLTAGES MEASURED FROM B - WITH NO APPLIED SIGNAL USING A VTVM. “j__: 60
2. PEAK-TO-PEAK WAVEFORMS WERE TAKEN WITH PICTURE CONTROL SET FOR a
60 VOLT PEAK-YO-PEAK SIGNAL AT THE C.R.T. CATHMODE. ALL OTHER
CONTROLS SET FOR NORMAL PICTURE.
3. ALL CAPACITANCE VALUES IN MFD, WHILE ALL RESISTANCE VALUES IN OWMS AND
172 WATY UNLESS OTHERWISE STATED. K£i,200 M= {,000 b0oQ
4. USE 21ALP4A ON V-2344-25 . V-2344-26,V-23%4-204.
USE 2AnPaA PN Vv-2345-26,v-2353-204.
5.4 SYMBOL (-1 EXPRESSES LOCATION OF PART. EXAMPLE: R305 SPECFIES PART IS
LOCATED ON 'I.F.° BOARO R304 INDIiCATES THE PART 15 ON THE SWEEP 30ARD. 3505
\NO SYMBOL)} INOICATES PART IS LOCATEO ELSEWHERE.
6. PILOT LIGHT AND TAPPED RESISTOR R506 USED ON UMF MODELS CNLY. R507 THERWSTOR vaLuE L
500 St COLO AND 85 WOT.
SECTION 5 POWER g HEATERS

CHASSIS ASSEMBLIES V-2354 and V-2355

Chassis assemblies V-2354 and V-2355 are the same as chassis assemblies V-2344 and
V-2345 except that they contain a factory installed VHF-UHF all-channel runer.
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Figure 14 — V-2344-25-26, V-2354-’204, V-2345-26, V-2355-204 Schematic Diagram

3BN6
™ OFT, ReO3

SECTION 2 SOUND !-F and AUDIO

5A05
ALDIO OUTPUTY

20 10 450V

We stinghouse

SECTION 4 SWEEP

150
== MMF
R
i
'I ;_9230
b T se0v
pl 225V
th
4
[ SECTION 3 VIDEO
RN T 3.0
3826 3826 301 00 3CB6 - _C-RY-Sf!AoLg ---q 8% L30s 306 L30T @325 m324 w22
18T IF AMP 2ND IF AMP a3.imc | 3RD IF Ml'l 5 SLT08A-Nes L303 | P :}—‘
P S idoh <= | 230ur 39| 3.3x
Hsy n2v e + X 4.9Mc 2w 2w
[
t A
' T304 t v
' 100uh cHa B3t R3268
2% 15K R327
' SEMNF 2w 1ex
: 120170V BRIGHTNESS
Gl o, Bye v CONTROL
Lo o 9 26AU8 .
h VIOEO OUT. R329 ¢ O—O—4¢ ==~ -~
.00 —-)e 130K 3 swioo 4
ey liaKy FO0 g @ PART OF s:’sso!
38-130v &R
= [0-2.3v Tnl -2§ 1] e 2
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[} 1 BT e
= c30 Rys| T2 R334 [ siov
S H307 I“o 320 3 3 70 = 5015 ' . 1sox | [125V
MMF 0013 ]_: ) &
B 18Ky
L PP 8D~
i 1 gais sov ° canr L
0047 o T CRT
T SEE NOTE 4
| < Reo?| 3BY6 OR 3CS6 E""% R408 '56AU8 12B4A Re20
%5BT8 -« SANG 6.8k SYNC SEP. saK g 10K 2400 VERT. DISCHARGE  30- 110V VERT. QUTPUT CEE
£ R
KEYED AGC Ra09 - — - ce08 Raa can 1 nars CONTROL
S R404 2k 1 oo p2x  s2x 101 ?"‘7 1T g ooNe oy 2.2
5M ca02 c40 1l I0OVPP 60~ ™1 cai2
sYNe == I 1400 T8
CONTROLT - ca30 VERT. QUT. =
! 230 To-nov 0033 TRANS.
= l_ i - YEL Z401
§i2 oertSons ___one
0
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%'m e 2 | o 360 .,!
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'
Ra32 |
40 113 1
C'o‘ fL\A m:«mv?e 12BQ6GA i pass
h SANS (BT gon ¢ 1 caz0  [Fcazia or 12BQ6GT d 48
87VPP 15750~ .001 T 10 & R43S OR lzsogc_’:A ' VA e
P AU 36K or 12BQEG6TB )
et M E R W\ S Een BAUTEAUTA o on 12CU6 12AX4GTA ' ! o0
. o geze Ey 13 7AU7 HORIZ, OUTPUT DAMPER :
7V MMF MMF 22K 5-9'\ W HORIZ. MULTL. 155V $X . 1 '
D 1
HSv
.I.S;gz CAUTION | | !“’ ;
- 0o NOT | Raa?
ZR=25V LLL uEAsURE | | Iy ! 2.2x
+ ——AA
4 R433 [ v N
B 220K ' L |7 |
1 | ° R434 Ly e 0
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PRINTED CIRCUITS

Two printed circuit assemblies are used in
these chassis, they are namely the IF printed board
and the sweep printed board. The IF assembly in-

cludes the IF amplifiers and the crystal detector
circuits, The sweep assembly includes the video
amplifier, sound detector, sync separator, vertical

discharge and keyed AGC,
horizontal multivibrator circuits.

vertical output

and
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WESTINGHOUSE Chassis V-2344, V-2345, V-2354, V-2355

tosu 0L 0 88060 +8.A0€H
— Ium 0N YN0 Ol Juim FeNVNO

4 oLy S0ty oLy
u_o-» vigy Low ons 3 Lot
e Towe  sotoy

e v
Am == :: hu
* ' RS £13%
[Te L9898 wNan
€ ,n. € L v

Information on Printed Boards Used

VLARY) D W NIg
oL 2uim wwe

a0t ) T /~

aen & »-: 4

n.oo
orfd

oWEI LY

OV dvuL

L0 magy
0L

NINAL 4w
QL 3wim wee

*SISSBYD Yl UO 319YymIS[a Paiedo] aq [[Ia ysep 3yl
Juraey j0u siaqunu jusuodwor) ‘popY ‘ordwexs 1oj
‘preoq dsams ayy uo punoj 3q [[ia ued Y1 ‘aqunu
3yl mo[2q sI ysep ayi jy ‘preoq pajurid g ay3 uo
punoy 2q 114 ued 3yl 1eyl sueaw 31 ‘Go¢D Sjdwexa
103 ‘33qunu 11ed 2y 2a0qe (-) ysep e sey y1 Sy
wesferp onewsyd>s 3y3 uo saquau ired Iy JI

‘pPauTWIalap £[Isea 3q
ue> sired jo uoneso] 3yl zey: os papod SI SISSeyd
SPET-A PUE PYEZ-A 942 jo weiferp S1zewayds Yy

NOILVIIdILN3Ql SL1yVvd

*sdins Sur3dauu02 3ya 31d83U0D 01 Sk OS
pauvoniisod aq pinoys sjeuiwias pue sitoddns ued
1owogsuesl mau 3yl -sdins Furdsuuod oYy woly
Aeme paysnd aq ued s[euTwIa) 3yl Iyl OS IIPJOS
2y3 jj5w o3 suoddns ued pue s[eUIWISI 3Yy1 03 1BIY
y&nous isnl £jdde ‘zowiojsuers e Juiosejdas uayy

*sjusuodwod ulamiaq sdins Furidauuos ay: sFewep

01 j0U se O0s ‘uajel aq pnoys uormesaxd £1sad
‘ared e Zuioeidas pue SJuraowas uy -Lressadsu I
‘A13uspuadapur paserdas aq ued spreoq pasutid J] pue
doams ayy dn ajew 1eys swavodwod jo wawade[d
=33 [enplalpu] ‘pIeoq a2yl wolj J[asit ydewp Lew
dins 1addos ays ‘Suoj 0oy parjdde s1 uom Zurispios
Yy j1 *ysniq anid Jews e yYm 13p[os Y Leme
ysniq 4£qainb usya {1spros ayl ajaw 03 yInous Fuog
isn{ wor1d3uuod e uo uon Furiaspjos sy Lddy

spioog pajullg uo juawadsnjday .:ocoquU

oNGI Y
Tavavuy

A|jp31joquikg sjusuodwory do | buimoyg pioog pajulig Jo mMajp wojjog

»
8090

AOS3 +4 LNO 1NIA 09 ¥YHED

AOED +8 1 081 BOIND

) ot
“WANOD OO ‘21O 96090 99090
1oL »E0M 4O OND W QL AOS3+9

H AOT! +4 07 08 88080
oife —w—
' o 80 G-»- 290 Ot oy
———  uour A, 3 St P
- 1o o LT R o1 2083 ttew O%ap-...\
>
R ——v—e ﬂ o L
20°¢ stry e INVL o 000! 03v0 L1
kU N
S———t——e oo otey , 0 * ——g
sovs i 290 200w 085 v2vo 4 L L) EEeslol
1
C——— —— L s rovmmn . L]
»31 o0y 32 030y Bode STow Mﬂﬂuﬂﬂv
9 9 ofj—o o—ww—o o—wn—e o-{t-e
.. m.ooou 08 EIvD #0332 Lvw U Gv 009 ve0
C———~ L1 4
ey a-om AR gy atvo
Ld
"" . * » ™we L e ]
o woe 8l8s o
T WRL 1007 40 ‘LOF @=—ug@ >—— ﬁ >o-% Al S—>— >—i—e
* WuDL 1091 OOV LI BOOD Y0 1900 LD
QLI..TVIQ it
.e.:-.vo &———— YE0¥0 0L
32900 10000 VN0 Bt it —e >0
L] - ATIew 200 01y ﬂ-u.!co
ﬂnﬁb "
1
o et »\\« AT WO 004Y ».I 0 3%0 G  AOLE +8 N
—ww—a MO A oo C——0  O——0
3 sOvu ﬁ LIR -] NV LA oovs ®
1Y
K *—rr—g * %de — o oite > ¢ mudili002z
W00 Ouss harddae) v § ABs 013~ 10" ko
J”W L >— S———s 180 BNWQL
T
%
o=l it d
1o 30 = 3 AWLNOD BNAT0A
_” - 1088 Q4
BAH TR
1800 oens 20 \\\m .Wl PO - | 23
9043 90% P .3._. < -»o..H#oq 23 sosy T
j 474 ’a‘ »038 P +8 anv
/l.. Jie T » 2. H =3
03 ONGE 0V9 B Nid
t ¢ ot E
400 WN) 2W3A Aoy
. sivy nu—t-nollo Lo -08
m\ ey 4900 P00 ur sk 8100 1030 - soty
14400 ‘W1 1WIA 2 o a——o L . m
(LICOC DX a3 w0y . Ca 30 1000 8 vive
M .HQSo SWYUL 1IN0
2 Ay N3A OOVL 0L
L ¥ greaseecs o i
Bl 1t
ff a3 T 13y sn..w L 5 100 9000 m
. *——e S VHE2) ! AR o—w—s o—9
2004 Nive [
[P | ey
" 3
L 3t A
. rew P 20000 o4
AN0 1 W4 O} =@ 208
™ 53 00 Bow [ TR

174




VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

ZENITH RADIO CORPORATION

NITH

1957 TELEVISION RECEIVERS

CHASSIS 16Z20-16Z21-17Z20-17Z21-17Z22-177Z23-19222-22720

Chassis: Used in Models:

16220 Z1814R,Y

16221 7Z1816C,E,R, Z1818C,E,R

177220 Z2220R,Y

177221 Z2222C,E,R,Y

177222 Z2247E,H,R, Z2258E,H,R

17222Q Z3000E, R, Z3004E,R, Z3006E,R, Z3008E,R
17223 Z2637E,R,Y, Z2672E,R

17223Q Z4000E, R

19722 Z2229R, Z2230E,R, Z2255E,R, Z2257E,M,R
19Z2.22Q Z3010E,H,R,Y

22720 Z2359,R, Z2360R

227.20Q Z3012H,R, Z3014H,R

With the exception of tuners used, the 16Z20, 16221, 17220, 17221, 177222, 17723,
vertical chassis models are similar in design and adjustments. The 16Z20 and 17220
chassis utilize a bandswitch tuner and the 16Z21, 17221, 17222, and 17Z23 chassis
are equipped with the Target turret tuner. Two tuner diagrams are printed on page
190. Suffix "Q" following the chassis number indicates that the receiver is equipped
with Zenith Space Command remote control. Suffix "U" indicates that the set is
equipped with UHF continuous tuner. Ajustment and alignment procedures for the

I. F. amplifier and sound circuits of the chassis listed in this paragraph are identical.

For circuit diagram applicable to 16Z20 and 16Z21 see pages 176-177; for circuit
on 17Z series sets see page 183.

The 19Z22 and 22720 horizontal chassis are equipped with the Bulls-Eye tuner and
are similar in design and adjustment to similar sets of a prior period. Suffix "Q"
and "U'" has the same reference as stated above. Circuit diagram of 19222 is on

page 187, and for 22Z20 on page 189.

17223 & U Chassis - 215 Waltts

POWER SUPPLY 17223Q Chassis - *325 Watts

110 Volts - 60 Cycles AC 19222 Chassis - 190 Watts

19222Q Chassis - *300 Watts

16220 & U Chassis - 160 Watts 22220 Chassis - 265 Watts

16221 & U Chassis - 160 Watts 22720Q Chassis - *375 Watts

17220 & U Chassis - 180 Watts

17221 & U Chassis - 180 Watts * Includes power required to operate Space Command

17222 & U Chassis - 180 Watts chassis. (50 Watts when idling and 110 Watts with
17222Q Chassis - *290 Watts motor operating.)
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ZENITH Chassis Series 162,

CIRCUIT DESCRIPTlON OF THE 6BU8
AGC AMPLIFIER AND SYNC CLIPPER

The physical construction of the Zenith developed
8BU8 tube used in the 17Z chassis (3BU8 in the
16Z chassis) is similar to a pentode in which the plate
and grid #3 are split in half forming two individual
plates (pins 3 and 8, Fig. 1) and two second control
grids (pins 6 and 9). The cathode, control grid #1 and
screen grid elements are common to both halves of the
tube.

To the second control grid (pin 9) is applied a positive
going composite video signal obtained from the plate
of the 6AU8 video amplifier. This voltage is directly
proportional to the strength of the received TV signal
i.e., the stronger the TV signal impressed on the
grid, the greater will be the plate current and less
positive voltage will appear at ‘‘E’’. The opposite is
true if the signal level drops.

SHIELD

G
3 (9}

COMMON
SCREEN GRID
(2}

COMMON
1T CO(N_,TROL GRID
}

Fig. 1

COMMON
CAT:‘OO)DE
i

Cut-Away View Of The 3/6BU8 Tube

When a TV signal is received, the positive going
composite signal at the second control grid causes
an increase in plate current and a greater voltage
drop through the 3.3 meg. plate load resistor.

Noise gating of the AGC and sync clipper is a single
function. It is accomplished by applying a negative
going composite signal (from the video detector) to
the 1st control grid (pin 7). The 2.7 megohm resistor
connected to the grid regulates the bias so that
any noise burst greater than the composite video
signal will cut the tube off.

The second section of the 6BU8 is the sync clipper. In
this circuit the output of the video amplifier is coupled
to the second control grid (pin 6). The negative
bias, developed as the result of grid current flow
through the 3.3 megohm resistor, is held to a level
so that only the sync tips appear in the output. The
2.7 megohm grid resistor regulates the bias at grid
#1 (pin 7) so that any noise burst greater than the
composite video signal will cut the tube off.

ADJUSTMENTS

CENTERING ADJUSTMENT

In the 16Z, 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

172,

19Z, and 22Z, Continued

by gradually rotating the tabs with respect to each
other, then rotating both tabs simultaneously until
the picture is centered.

In the 22Z series receivers, a single centering lever
is used for both vertical and horizontal centering. The
up-down movement of this lever moves the picture
horizontally while a left-right movement moves the
picture vertically. The lever is locked in position
after adjustment by use of a small lift locking lever or
in some models by a locking screw. A screwdriver
adjustment is provided for focusing.

AFC ADJUSTMENT 17Z, 19Z & 22Z

CHASSIS

The AFC is adjusted by setting the horizontal hold
control L9 (L11 in 17Z chassis) to a position where
it is virtually impossible to ‘‘throw’’ the receiver
out of horizontal sync when switching from channel
to channel.

TUNER OSCILLATOR ADJUSTMENTS
16Z20 & 17Z20 CHASSIS

To adjust the receiver oscillator adjustment screws
set the fine tuning control to a position where the
index hole in the drive cam is directly over the
small hole just below the channel 13 adjustment
screw (see Fig. 2). Without further adjustment
of the fine tuning control, insert a 68-24 alignment
tool into the tuner and adjust each operating channel
to resonance starting with the highest channel and
following each lower channel in sequence. Be certain
not to move the fine tuning shaft when switching
channels. It will be noted that tuning to one side
of resonance results in a faded, washed-out picture
with the spacing between the wedge lines fogged
and tuning in the opposite direction causes the
spaces between the lines to clear up. However, going
beyond this point causes the picture to take ona
‘““wormy’’ appearance from sound getting into the
picture. - Correct adjustment is obtained by tuning
to the “wormy’’ picture and then backing the control
off slightly until the picture clears up.

OSCILLATOR
ADJUSTMENT
SCREWS
_CAM

"SToP"
CAM LUG
INDEX
HOLE
TUNER /
ASSEMBLY
"FINE TUNING"
CAM
Fig. 2. Bandswitch Tuner Oscillator Adjustments
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ZENITH Chassis Series 1672,

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
68-21 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%
modulated video signal) to obtain 100 volts (75 V
16Z & 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.

FRINGE LOCK ADJUSTMENT

19Z & 22Z CHASSIS

1. Turn the fringe lock control fully clockwige 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. N 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; however, do not automatically turn
the fringe lock fully clockwise in fringe areas as
has been done on previous models. Follow the
procedure outlined. In areas where both local and
fringe signals are received, a compromise setting
should be made for best overall performance.

17Z,

19Z, and 227, Continued

CORRECTOR MAGNET ADJUSTMENT
19Z & 22Z SERIES

Two corrector magnets are used to obtain straight,
sharply focused sweep lines across the face of the
picture tube. In the 22Z21 chassis, the corrector
magnets are mounted top and bottom. The magnets
are mounted on the deflection coil mounting brackets
and can be moved in and out or up and down by bending
the flexible arms which support them. Adjustment has
been made at the factory and should not require
re-adjustment unless accidentally bent out of position.
If this occurs, proceed as follows:

1. With the vertical and horizontal size controls,
reduce the size of the picture to a point where the
four corners and sides of the picture are visible. (In
some receivers it may not be possible to reduce the
picture size sufficiently to see all the sides and in this
case it may be necessary to shift the picture with the
centering control to view one side at a time.)

2. Bend the corrector magnet arms until the corners
become right angles and the top of the raster is
parallel with the bottom and the left side is parallel
with the right side. After adjustment, the picture
should be restored to normal size.

NOTE: Mis-adjustment of the corrector magnets may
cause pincushioning, barreling, keystoning, poor

 ALIGNMENT

A suitable VHF and UHF sweep generator in con-
junction with an accurate marker must be used for
alignment work. It is very important to properly
terminate the sweep generator output cable and
to check whether or not the attenuator is reactive. If
the attenuator is reactive or if the output cable is
improperly terminated, correct alignment cannot be
made since the degree of attenuation then may change
the shape as well as the amplitude of the response
curve. The position of the attenuator should only
vary the amplitude and not the shape of the response
curve,

SOUND ALIGNMENT

Proper alignment of the 4.5 Mc intercarrier sound
channel can only be made if the signal to the receiver
antenna terminals is reduced to a level below the
lim{ting point of the 8BN6 Gated Beam Detector. This
level can be easily identified by the ‘“hiss’’ which
then accompanies the sound.

Various methods may be used to reduce the signal
level; however, it is recommended that a step
attenuator similar to the S-17203 unit be used for
most satisfactory results.

1. Connect the step attenuator between the antenna
and the receiver antenna terminals.

2. Tune in a tone modulated TV signal. Adjust the
step attenuator until the signal is reduced to a level
where ‘‘hiss’’ is heard with the sound.
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ZENITH Chassis Series 16Z, 17Z, 19Z, and 22Z, Continued

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
50 OHMS UNBALANCED TO 300 OHMS BALANCED
SWEEP GENERATOR
OUTPUT CABLE

HOOKED END
FOR CONNECTING
TO VARIOUS GRIDS
—

470 MMFD
CERAMIC
CAPACITOR

CARBON
RESISTOR

GROUND DIRECTLY
TO CHASSIS. DO NOT
USE LEADS.

Fig. 3 IF-RF Alignment Fixtures

VIDEO IF ALIGNMENT 16Z & 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. The
47.25 Mc trap is part of the first IF transformer
assembly. The 40.50 Mc second IF cathode trap
boosts the sound carrier under extremely weak
signal conditions. 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 maintained. To align the IF,
proceed as follows:

1. To prevent an erroneous IF response, disable the
local oscillator during alignment. To do this, wrap
a short bare wire around the oscillator grid and
connect wire to chassis. In ‘U’ models it is only
necessary to switch the channel selector to the UHF
position. Connect terminal ““F*’ (Fig.217) to chassis.

2. Connect the negative lead of a 6 volt battery or a
low impedance bias supply to terminal ““E’’ and the
positive lead to chassis.

3. Connect a calibrated oscilloscope through a 10K
isolation resistor between terminal ‘‘C’’ and chassis.

4, Connect the sweep generator through a terminating
network similar to that shown in Fig. 3 to the grid
(pin 1) of the third IF amplifier.

Fig. 4

4th IF Response

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.19or20depending on tuner used) 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.

Fig. 5 Overall IF Response

9. Switch the oscilloscope to 10X gain used in the
above steps to blow up the trap slots. Adjust the
47.25 Mc trap for maximum attenuation of 47.25 Mc

Fig. 6

Expanded View Of Traps
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marker (top core Ist IF transformer). 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 approximate position shown or
nearer the base line, it may be necessary to make a
slight re-adjustment of the 2nd IF. If this is done,
check the overall response 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 cathode
trap for maximum displacement of the 40.50 Mc
marker but not to exceed the displacement of the
41,25 Mc marker.

Fig. 7 Overall Response With Zero Bias For
Adjusting The 40.5 Mc Trap

VIDEO IF ALIGNMENT
19Z & 22Z CHASSIS

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’’ 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,

3. Feed the output from the sweep generator through
the special termination unit shown in Fig. 3 to point
“D” (pin 1 of 6CBS6, 3rd IF). Adjust the generator
until a pattern similar to Fig. 8 is obtained.

Fig. 8 4th IF Response

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. I 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 ascilloscope
screen in order to see a ‘‘blow up’’ of the trap slots.

39,75N1C 47,25MC

v v

41.25MC

Fig. 9 Expanded View Of Traps

7. Readjust the bias to -2 volts and set the oscillo-
scope vertical gain to the calibrated position. Adjust
the sweep generator for 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.

——

/ 45.75MC

/ -
42.75MC . e

45MC

Fig. 10 Overall IF Response
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HEIGHT CONTROL
ZENITH HORIZONTAL HOLD CONTROL \ Reference Diagrams to 16Z20
CONTRAST CONTROL

TEST POINT “F" TO BE GROUNDED FOR I.E ALIGNMENT
TEST POINT *C* DETECTOR OUTPUT
3RO I.F. TRANSFORMER
4TH 1.F. TRANSFORMER

TEST POINT "H" SOUND LIMITER PLATE

TEST POINT 0" VIDEO QUTPUT ———
SOUNO TAKE OFF COIL

BUZZ CONTROL
QUADRATURE COIL—————|

|

/

A.G.C. ///‘ o

\ VERTICAL LINEARITY
" VERTICAL HOLD

.

o~ ~
/,\\ .
’\\BRIGHTNESS CONTROL
! \ TEST POINT"E"1 F BIAS
| \cmooc TRAP

‘ ‘\zno 1.F. TRANSFORMER
i

1ST. |.F. TRANSFORMER 8
47.25MC. TRAP(TOP CORE)

fo g [od— —

’ @ o @, @]

:
U > anTenna TeRMINALS

VOLUME CONTROL

TEST POINT ‘6" SOUND DISCRIMINATOR ' |
OUTPUT

INTERCARRIER COIL J
TEST POINT “K" FILAMENT —/ .E

PIX CENTERING ADJUSTHEN>(

HORIZONTAL OSCILLATOR GOIL: TEST POINT "L" FILAMENT
(ON FUSIBLE RESISTOR)
*130 - 16220

+ +
8 -1822! 116 TO +150 %

| - 250MA FUSE

R

-
e

o +6 TO-6 %
+
- T0-6 %

+17T0-8 %

L
. -16220

1245

0 -16z2i
] o !

(VOLTAGES AT
TERMINAL | AND 3 DEPEND
ON BRIGHTNESS CONTROL SETTING)

450

+118-16221 vg9q

®® 1

o
22— —
ok —
+100—A4%—]
T3 —N—

——

+130-16220
*118-16221

+70

+%

REFERENCE TRIANGLES AND TEST POINTS ON THE TERMINAL BOARDS
MATCH $IMILAR POINTS ON THE SCHEMATIC DIAGRAM.

3 VARIES WITH SIGNAL

ALL VOLTAGES MEASURED
UNDER SIGNAL CONDITIONS
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r L
ZENITH Chassis 17221, 17222, 17222Q
5 Additional data and notes concerning the
ic diagram (see page 183) and
SOWOUMITER ~ 3RDLE  2MDLF IST.1E schematic ciagra (_ pag
, ot other service material.
O
\ ENT "'L
v8 \/ VT -- ) GBN4RE e
6BNE, ., N
.c ) . Y '.'ﬂ"b.. 60G8 SR notes.
ALL VOLTAGES WEASURED FAOM CNASSIS TQ POMTS INCICATED,
w\‘PuT DET g ™ VER QUTPUT ALL VOLTAGES ARE D.C. ULESS OTHERWISE SPECIFIED
g0 eeua = e
AGG. L V. REX ALL VOLTAGE MEASUREMENT TO DE WAOE WITH MO SIGNAL PRESENT
mILWLtsﬂgno‘:'closI:‘sl&lgwlI:g CHANNEL SELECTOR SET
DAMPER HY.RECT. " ML COMDENSER VALUES WICROFARADS UNLESS OTHERWISE SPECIFIED.
1 SU4GAor MODEL ALL COMDENSER CAPACITY TOLERANCE £ 20%UNLESS OTHEAWISE SPECHIER
VER. SWEEP e ONLY ALL AESISTORS ARE £20% TOLERANCE, CARBOW, /2 WATT UNLESS
OTHERWISE SPECIFIED
F—3 N ' RESISTANCE WEASUNEMENTS SHOWN WITH COLS DISCONMECTED Fon
—L COIL RESISTANCES MOT GIVEN ARE UNDEA ONE Ov
[ .- @ CATHODE RAY Juee 2n mu: VOLTAGE 1O BE.MEASURED 'nn ELECTRO-
STATIC OR 20K WIN OHM PER YOLT HiGH VOLTAGE METE!
ARROWS ON FOTENTIOMETERS INOICATE CLOCKWISE ROTATION
ALIGNNENT POINTS
TCIRCLED LETTERS TNOKCATE ALIGNNENT AND TEST POINTS
—— S | 1 SOGEET o8 340811
® ) W W‘iﬁm WOBEL ! REMTE (OB W) conTROL emd
— - ,
POWER TRANSFORMER i
e o { : ! 5‘ AEwOT|
0cRet et
S0 RCUIT i ? o =
UND CIRCUI macasaasaas VERTICAL CIRCUIT oo oo o oo oo o PLUS USED WITH S 24720
COMPOSITE VIDEQ  exmnnmoenuxnXxmun HORIZONTAL CIRCUIT L oy _____!
INTERMEDIATE FREQUENCY
B L
o
—— 0 q VAL e
iy 20 +60 T0-6.0%
—73—+ 20T060% o
+2 ~1To-6%
+170-8%
[ XYL ) w
.{}y A
Ve B Va V3 L
o E20 GCBG 6CB6 , 6CB6 ’/ \(
+i20 v4
'M‘&Sj l rzﬁr 0 5
V8 V7
XX DX XX XL (XXX X)), o
6AQ5 ) {6BN6 04X 3 T __Ad-+250 sbe
+455 V INOLF
470
»-é a)~ oive
G vam ‘ g
0
s B0 m »&«;ﬁh
0 o -
: " 6 o
+n o -y
+35 |
(-] é E v
smetur
OR BAX4GTA 4»::
-2 % -4 *&-4 o6
vEaT.ouT
0
° -({%—4 o
VB +50 (Y13
6DQ6 1770 + 1.5 {DEPENDS ON HORIZONTAL HOLD)
0
o S o1&,
REFERENCE TRIANGLES AND TEST POINTS ON THE TERMINAL BOARDSJ S biscu
MATCH SIMILAR POINTS ON THE SCHEMATIC DIAGRANM. E 3
-47 ° o ot
* +170-8
ws
i
DANPER
ALL VOLTAGES MEASURED UNDER SIGNAL CONDITIONS X% VARIES WiTH SIGNAL @m
-

184




VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

ZENITH Tube and Trimmer Layout Chassis 17221, 17Z22, and 17Z222Q

BRIGHTNESS CONTROL

CONTRAST CONTROL

DEFLECTION = CHANNEL 6
YOKE - -

HORIZONTAL HOLD CONTROL

PIX

vI7 MIXER TRIMMER—

NEUTRALIZING TRIMMER

MIXER CONTROL GRID ( TAPPED DOWN) TEST POINT "8
{SCOPE OBSERVATION FOR RE BAND PASSES}

HEATER TO UHF CONTINUOUS —
N TUNER $-22790

a4 FLATUPON |

3 @ A

_— O~ ]l @ o

HEIGHT CONTROL

2ND I.F TRANSFORMER —

TEST POINT F* TO BE caouuoeo\

FOR I.F. ALIGNMENT

BEAM BENDER

WIDTH CONTROL —— [} =<

{BRASS SLEEVE) /@ VERTICAL LINEARITY

TEST POINT“E"LF BIAS | J

{CATHODE TRAP

VERTICAL HOLD

VHF TUNER 5-24782
A5 SHOWN BELOW
Y NOTE. “U* MODELSHAVE $-22790
CONTINUOUS TUNER B 5-24783 VH F TUNER

TOPVIEW

INE TUNING

IXER GRID TEST POINT'A'
NECT HF TQEX 1]
ND OF RESISTOR IN CENTER
Of HOLE)
_F TRIMMER

NTENNA TERMINALS

ERIES ADJUSTMENT
1.F. TRAP

USED ONLY ON
$-24782
\ WHEN UHF STRIPS ARE INSTALLED

IN"U"MODELS IN U.H.F
POSITION ADJUST | £ INPUT
CORE THRU THIS HOLE

USED ONLY ON
$-24783

o T (U"MODELS) AS AN

Y | £ INPUT CONNECTION FROM

R $22790 CONTINUQUS UHF TUNER

. I.F. TRANSFORMER AND 47.25MC.
TRAP (TOP SLUG)

TEST POINT °C" DETECTOR OUTPUT——

3RD 1.F. TRANSFORMER —_ |
4TH 1.F. TRANSFORMER ——_]
TEST POINT "H" SOUND LIMITER PLATE

SOUND TAKE OFF COIL —1— <0

TEST POINT "0" VIDEO OUTPUT ——
BUZZ CONTROL
QUADRATURE COIL ——._

VOLUME CONTROL

T

TEST POINT"G" SOUND —/
DISCRIMINATOR OUTPUT

INTERCARRIER COIL—]
PIX CENTERING ——

ADJUSTMENT

250 MA.FUSE —__|

— AC INTERLOCK

ORIZONTAL OSCILLATOR GOIL

SET TAB ON FINE TUNING
CAM APPROX. 30° TO THE
§ RIGHT OF VERT CENTER

05C ADJUSTMENTS.
B+ SWITCH {"U'MODEL)
ONLY

OSG.TUNING ADJUSTMEN'

B+
\ HEATER

I~—~—TRAVEL ADJUSTMENT
7 SET AT CHANNEL 14

NPOSITIONING ADJUSTMENT
SET TO GHANNEL 54 WITH

ROCKER ARM
~—+== PERPENDICULAR TO SLUG AXIS,

UHF CONTINUOUS TUNER
("U" MODELS ONLY)
ROCKER ARM

CAPACITY TRIMMERS
SET AT CHANNEL 83




VOLUME TV-12, MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION

ZENITH Tube and Trimmer Layout Chassis 19Z22 and 19Z22Q

FRINGE LOCK

\ 8UZZ CONTROL |
o > L
0 E]

'JJ/
o
A.C. INTERLOCK
WIDTH CONTROL: TEST POINT "
AC. INTERLOCK BRASS SLEEVE vIDEO ou*rpur*
BEAM
BENDER FRINGE
LOCK souuo TAKEOFF COIL

5U:Icrno J
5U4GA t s

PICTURE CENTERING
ADJUSTMENT ON vox\

250 A Fuse-——42) |\

DEFLECTION YOKE-_ _
ADJUSTMENT

6SN7GT
6SN7GTB

*VIDEO OET. TEST ‘POINT “E°
|~ (SCOPE CONNECTION)

/__INTERCARRIER coit

TEST POINT"G"
LIMITER PLATE¥

| —TEST POINT "H"
BIAS 3%

——TEST POINT "J"
AUDIO OUTPUT

3 [ADJACENT CHANNEL SND. TRAP

QUADRATURE COIL -
3RD I.F TRANS.

47.25 MC. BOTTOM SLUG

ADJACENT CHANNEL PIX TRAP
39.75MC. TOP SLUG

\\
SN

2ND |.F. TRANS.

IST I.LF TRANS 8 41.25 MC.
ASSOCIATED SOUND TRAP COIL-TOP SLUG

I.F OUTPUT
FROM TUNER
Ty
| TONE CONTROL
Focus |
HORIZONTAL HOLD | L
MEICHIRCONIROL ’ -~———CONTRAST CONTROL
BRIGHTNESS —— L VERTICAL LINEARITY *TEST POINTS USED IN
PRODUCTION
AG C.DELAY CONTROL VERTICAL HOLD

Tube and Trimmer Layout 19Z22 & 19Z22Q Chassis
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VOLUME TV—12,. MOST-OFTEN-NEEDED 1957 TELEVISION SERVICING INFORMATION
ZENITH Tube and Trimmer Layout Chassis 22Z20 and 22Z20Q

FRINGE LOCK
n
A.C. INTERLOCK
e FOCUS
BEAM BENDER
<CTURE CENTERING ADJUSTMENT ‘ FRINGE LOCK
LN} T
300 WA FUSE ) TEST POINT "F" VIDEQ OUTPUT
—— //" £
AC.INTERLOCK \ = /(——— SPEAKER CONNECTIONS
\l ‘ BUZZ CONTROL
I % ; ! PHONO INPUT
(o )
0
WIOTH CONTROL
| SOUND TAKE OFF COIL

DEFLECTION YOKE

ADJUSTMENT TEST POINT “E” VIDEO DETECTOR %
1 (SCOPE GONNEGTION)
| INTERCARRIER COIL
TEST POINT 6" LIMITER PLATE %
CORRECTOR MAGNET NS+
— @ T—QUADRATURE COIL

@'\@'\/ TEST POINT *H° AUDIO QUTPUT %

| ~—TEsT POINT 0" BIAS %

ADJACENT CHANNEL SND. TRAP
47.25 MC. BOTTOM SLUG

ADJACENT CHANNEL PIX TRAP
39.75 MC. TOP SLUG

T4-4TH | F. TRANSFORMER
ASSEMBLY & XTAL DETECTOR

3RD I.F. TRANSFORMER

2ND ).F. TRANSFORMER

IST. L.E. TRANSFORMER BOTTOM SLUG &

I.E OUTPUT
41.25MC. ASSOCIATED SOUND TRAP COIL-TOP SLUG

FROM TUNER

% TEST POINTS USED
IN PRODUCTION

TV AND PHONO SWITCH

HORIZONTAL HOLD ‘J

S ReaLe TONE CONTROL
HEIGHT CONTROL

BRIGHTNESS CONTROL CONTRAST CONTROL
AG.C. DELAY CONTROL: - VERTICAL LINEARITY

VERTICAL HOLD

Tube and Trimmer Layout 22Z20 & 22Z20Q Chassis
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1957 TELEVISION SERVICING INFORMATION

!
OSCILLATOR 1
)
JI (Continued)
172 6CG8 i
MIXER TUNING
LF. SGNAL_INPUT FOR =
ALIGNMENT OF MAIN
CHASSIS LF STRIP
{BELOW CHASSIS) 7 é
p JL 0sC
L0-4.5 T
> ] L4
woTES:
ALL CAPACITORS ARE IN MICRO M)CROFARADS .
ALL BESISTORS ARE /2 WATT 208 UNLESS OTMERVISE SPECIFIED.
1% YOLTAGES MEASURED WITH A YTYM AND A 10N OMM §/2 WATT ISGATION
EES)SION (LEdo Ou MEASURIRG END OF AESISTOR AT #¢ ) i/%
K G.M.¥. DEMOTES GUARMTEED Mikimét YALUE.
[} I clo 0% YOLTAGES MEASURED WETH NO SIGNAL O CHANSEL J%.
1000 30 MNF
" A T ) v
R i ’rr: OBSERVATION OF T st
R.F. BAND PASSES § Bt (T
+130v =
L.f. QUTPUT

_————

12 Position Target Tuner Used in
17221, 17222, 17223 Chassis

[m— ==

] ILE.FILTER BOX

VOLTAGES MEASURED WITH Y.T.V.N AND

— 25 T0 — 7V. DEPENDING Of APPROXINATE 10K A 1/2 W. ISOLATION.
= 72 CHANNEL NO_FINE TUNER, AND BULL'S EYE SETTING LR
]
ol | COAXIAL GABLE _ _ _ _ _ __
_____________ 3
il GSC_FEED FOR UMF
R TP I St R
! ! GONVERTER
——e3 R0 ¢ip 1
T4 €20
1 o0 FINE TUNING,
; J % *25%
Lo, u
TAD
E: ON SHIELD V2A
| g = V26U8|
! I F
V[ MIXER 1V
= 1/2 6U8

L3

MTG BRACKET ASSEMBLY
| (USED ON SOME MODELS) |

ON MAIN CHASSIS

g 4
R o]
é é =07 47% G B o
= JT 25-6 5 Bé

MERS La c9 e s
o2 5 800
5z24 24 RESISTANCE ACROSS
5353¢% oMY COIL L2 75

43
By o g
x =
LM \
s g % g == -
& o | PLL i 220 BOOMMF. 1
g & S g R2 FT GV
SR | | HEATER AGC TEST POINT- FOR OBSERVATION
I bk ] OF AF BAND PASSES
] ¥ v { = TS 2w .
A b o L 8. & & , TEST POINT-L.F. INPUT
CEXEIE | LOCATED ON TUNER AND }

1

|
{
[
WHEN USED ON"Z" MODELS |
OMET R2 AND CHANGE PILOT

LIGHT FROM [00-166 TO Diagram BullS-Eye Tuner Used in 19222 & 22720 Chassis
CEHED B+ WEATER  AGC
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INDEX

Admiral Corp.

14U0Y3B )
14UY3C 5
14UY3D )
14YP3B 5
14YP3BK )
14YP3C )
14YP3D 5
1723D 16
1723DC 16
1723DT 16

18Y4B,-BS 13
18Y4BSA 13
18Y4E,-EF 13
18Y4EFA 13
18Y4ESA 13
18v4L,-LS 13
18Y4LSA 13
18Y4PSA 13

18Z4ES 18
18Z4ESA 18
18Z4FS 18

18Z4FSA 18
18Z4L3A 18
1824PS 18
18Z4PSA 18
19574D,~DT 20
19SZ4ES 20
19SZ4FS 20
19524PS 20
19Y4G,-GF 13
19Y4PRS 13
19Y4RF 13
20SZ24EF 24
20SZ4FF 24
20SZ4PS 24

20Z4EF 22
2024FF 22
2024°PS 22

C23A1,-A 13
C23A2,-A 13
C23A3,-A 13

C23A6 13
C23A7 13
C23A8,-A . 13
C23A11 16
c23A12 16
C23A13 16
C23A26 16
C23A27 16

CS23A11 20
CS23A12 20
CS23A13 20
CS23Al16C 20
CS23A%26 20
CS23A27 20
Cs23Bl6C 20

Admiral,Cont.
€S23Bl7C 20

K23A6 13
K23A7 13
T23A1 16
T23A2 16
T23A3 16
T23A6 16
T23A7 16
TS23A1 20
TS23A2 20
TS23A3 20
TS23A6 20
TS23A7 20
T140 )
T3140 5
T141 5
TS141 5
T142 5
TS142 5
T143 5
TS143 )
T144AL 5
TS144AL )
T145AL )
TS145AL )
T171 )
TS171 )
T172AL 5
TS172AL )
T173AL 5
TS173AL 5
C323A6 19
C323A7 19

C323A16 19
C323A17 19
C323A19 19
C323B2 22
C323B3 22
C323B26 22
c323B27 22
CS323A6 20
CS323A7 20
CS323A16 20
CS323A17 20
CS323A19 20
€3323B2 24
CS323B3 24
CS323B26 24
C8323B2"7 24
T323A1,-A 19

T323A2 19
T323A3,~-A 19
T323B1 22
T323B2 22
T323B3 22

TS323A1 20

Under each manufacturer's name, at left there are
listed that make chassis and models in numerical
order.

The corresponding page number atright of

dealing with such material.

Admiral, Cont.
TS323A2 20
TS323A3 20
TS323B1 24
TS323B2 24
TS323B3 24
C325A6,-A 19
C325A7,-A 19
C325B26 22
C325B27 22
CS325A6 20
CS325A7 20
C8S325B26 24
CS325B27 24
T1010
T81010
T1011AL
TS1011AL
T1012AL
TS1012AL
T1013AL
T2301D,DL 13
T2301DR 13
T2301DSA 19
T2302DR 13
T2302DSA 19

(GRS NGRS R4 e N6

T2303D 13
T2303DsA 19
T2305D 13
T2306D 13
T2307D 13

Bendix
T20 27
T20-1 27
K2250 27
T2250 27
K2251 27
T2251 27
Capehart-
Farnsworth

3T216++ 29
6T216++ 29
11C216++ 29
16C216++ 29
CX-388 29

CBS-Columbia
6K321,U 33

6K322,0 33
6K327U 33
8K328U0 33
6KR323 33
B6KR324 33
B6KR327 33
6KR328 33

CBS, Continued

6T101 33
6T103 33
6T104 33

6T301,0 33
6T7303,U 33
6T304,U 33

6TR305 33
6TR306 33
2001 33
2002 33
2003 33
2017 33

Crosley Corp.
AC-10B,-M 43
AH-10B 43
AT-10B,-M 43
J-17TABH 43
J-17TABU 43
J-17TAMH 43
J-17TAMU 43
J-17TAWH 43
J-17TAWU 43
J-21CABH 43
J-21CABU 43
J-21CAMH 43
J-21CAMU 43
J-21RABH 43
J~21RABU 43
J-21RAMH 43
J-21RAMU 43
J-21TABH 43
J-21TABU 43
J-21TAMH 43
J=-21TAMU 43
J=-21TAWH 43
J-21TAWU 43
JR-21CDBF 37
JR-21CDBU 37
JR-21CDTMF 37
JR-21CDTMU 37
JR~21CGDBF 37
JR-21CGDBU 37

AT-70B 43
AT-70M,-W 43
AT-71B 43
AT-71M,-W 43
474 37
475 37
481 43
482 43
483 43
484 43
487 43
478 37
479 37

(Index continued on page 192)

Du Mont Labs.

each listing refers to the first page of the section

Hallicrafters

RA-356 51
RA -357 51
Emerson Radio
1124 55
1125 55
1138 55
1150 56
1151 55
1152 55
1153 55
1154 55
1155 55
1156 55
1157 55
1158C 55
1164 55
1165 55
1174 55
1175 55
1176 59
1177 59
1178 59
1179 59
1180 59
1181 59
1186 59
1187 59
1188 59
1189 59
1190 59
1192 59
1194 59

120284°P 55
120285T 55
120286P 55
120287T 55
120290P 55
120292°P 59
120292V 59
1202937 59
120293X 59
120299V 59
120300X 59
120302V 59
120303V 59

General Elect
ST Line 65
21C133 65
210134 65
21C135 65
21C136 65
21C141 65
21C142 65

17TT700E 71
17TT700M 71
17TT701E 71
17TT701M 71
17TT710 71
17TT711 71
17TT760T 71
17TT761T 71
21KT850B 71
21KT850M 71
21KT851B 71
21KT851M 71
21TT750M 71
21TT751M 71

A2005 71
B2005 71
c2005 71
D2005 71
Hof fman

MARK 10 79
321 79
322 79
323 80
3230 80
326 75
B1081 79
K1081 79
M1081 79
B1111 79
M1111 79
wllll 79
B1121 79
M1l121 79
P1121 79
wllel 79

PG-1144 75
SG-1144 75

BG1161 80
K1151 80
MG1151 80
P1151 80
Bl1161 80
M1161 80
SPl116l1 80
wllel 80
B3061 79
M3061 79
SP3061 79
w3061 79
B3071 79
M3071 79
P3071 79
w3071 79
P3091 79

191
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Hoffman,Cont.
B3101 79
M3101 79
P3101 79
w3101 79
B3114 79
M3114 79
P3114 79
w3114 79
Magnavox

18 Serles 85
V/U18-014A to
V/U18-04AA 85
21 Series 85
V/U21-01AA to
V/U21-044A 85
117 83
CTA/CMUA487AA
through
CTA/CMUA495AA
all on 83
- CTE/CMUE493CC
CTA/CMUA499CC
CTA/CMUAS01CC
like the above

Motorola

21K53B,etc,.87
21K54B,-M 95
21K55B,etc. 87
21K56B,-M 95
21K57B,-M 95
21K57MCH 95
21K58B,-M 95
21K59M 95
21K59MCH 95
21T32B,etc. 87
21T33BG,+ 95
21T34B,etc. 87
21T35B,-M 95
21T36B,-M 95
Y21K53B,+ 87
Y21K54B,M 95
Y21K558,+ 87
Y21K56B,M 95
Y21K57B,M 95
Y21K57MCH 95
Y21K58B,M 95
Y21K59M 95
Y21K59MCH 95
Y21T32B,+ 87
Y21T33BG,+ 95
Y21T34B,+ 87
Y21T35B,M 95
Y21T36B,M 95
24K13B,-M 87
24K14B,-M 95
24T5BG 87
24T5MG 87
24T6B,-M 95
Y24K13B,M 87
Y24K14B,M 95
Y24TSBG 87

Motorola,cont.
Y24T5MG 87
Y24T6B,-M 95
TS-537 87
TS-537Y 87
TTS-537 a7
TTS-537Y 87
WTS-537 87
WTS-537Y 87
TS-538 95
TS-538Y 95
VTS-538 95
VTS-538Y 95
WTS-538 95
WTS-538Y 95

Muntz TV
624C

624TS,TW
627C,-TS

103
105
103

Olympic Radio
CA 109

CB 109
(o]¢) 107
CD 107
CE 109
CcG 107
CH 107
1CA20 109
icB21 109
1cc22 107
1cc23 107
1CD24 107
1CD25 107
1DB17 109
1KA40 109
1KC41 107
1KC42 107
1KC43 107
1TA10 109
1TB11 109
1TC12 107
1TD13 107
4CElS5 109
4CG26 107
4CcG27 107
4CH28 107
4CH29 107
4KG44 - 107
4KG45 107
Philco Corp.

7810, -0 119
7811,-U 119
71.40,-U 115
7141,-U 115
71450 115
7L70,-0 111
7n71,-U 111
7P50,-U 115
7P51,-0 115
E2002¢ 119
TE2002C 119
E2004F,G 119

INDE X Continued

Phileco, cont.

E20048P 119
UE2004F,G 119
UE2004SP 119
B4202 115
UE4202 115
E4203 115
UE4203 115
E4204,L 115
UE4204,L 115
E4205L,M 115
UE4205L,M 115
E4206+ 115
UE4206+ 115
E4207sc 115
UB42073C 115
E4208s8 111
UE42085 111
E4600 1156
UE4600 115
E46018L,SM115
UE4801SL, +115
E4602,1, 115
E4602TL,TM115
UE4602,+ 115
E4603L,M 115
UE4603L,M 115
E4604,HM 115
UE4604,HM 115
E4605,C,T 111
UE4605,C 111
UE4605T 111
E4606L,+ 115
UE4606+ 115
B4607,L,T 111
UE4607,L 111
UE4607T 111
E4608 115
UE4608 115
E4610N 115
UE4610N 115
E4612G 115
UE4612G 115
E46143,3L 115
UE4614S 115
UE4614SL 115
E4615M,T 115
E4700N 115
UE4700N 115
UE4800 115
UE4802L,M 115
UE4804L 115
E6200 115
UE6200 115
E6204L 115
E6204M 115
UE6204L 115
UE6204M 115
E6602L 115
E6602M 115
E6602T 115
E6602TL 115
UE6602L 115
UE6602M 115
UE6602T 115

Phileco, cont.
UB6602TL 115
E6604L 115
E6604M,T 115
UE6604L 115
UE66 04M 115
UE6604T 115
E6606 111
UE6606 111
E6608TN 111
UE6608TN 111
E6610L 111
E6610M 111
UE6610L 111
UE6610M 111

RCA Victor
8PT7010

8PT7011

8PT7012

8PT7014

8PT7030

8PT7031

8PT7032

8PT7034

1487052

1487070

1487071

1487074

21D7174,0
21D7175,U
21D7176,U0
21p7177,0
21D7215,0
21D7216,0
21D7217,U0
21D7235,0
21D7237,0
21D7425,0
21D7427,0
21D7445,0
21D7446,0
21D7447,0
21D7479,U
21D7485,0
21D7487,0
21D7488,U0
21D7505,U0
21D7506,U
21D7507 ,U
21T639(U0)
2177112,U0
21T7113,0
2177117,0
2177152,U0
21T77153,0
2177157,U0
2177365,U0
2177357,U0
21T7385,0
21T7386,0
2177387,U0
2177415,0
2177416,U
21T7417,0

129
129
129
129
129
129
129
129
137
137
137
137
141
141
141
141
141
141
141
141
141
147
147
147
147
147
147
147
147
147
147
147
147
133
125
125
125
125
125
125
125
125
147
147
147
147
147
147

RCA, continued
24D7295,0 141
24D7296,U0 141
24D7297,U 141
24D7315,U0 141
24D7317,U0 141
24D7545,U 147
24D7547,U0 147
24D7566,U0 147
24D7568,U 147
24D7587,U 147
24D7705,0 147
24D7706,U0 147
24D7708,U 147
24D7726,U 147
24D7728,0 147
24T7272,0 141
24T7275,U 141
2477277,U0 141
KCS-98A,C 125
KCS-98E,F 125
KCS=-100B 129
KCS-100D, K129
KCS-101,A 133
KCsS-1028,D 137
KCS-103A to

KCS-103D 141
KCS-103+ 141
KCS-104A to

KCS-1041L, 147
KCS-104AA to

KCS-104AF 147

Raytheon
21732
UM-2186
UM-2187
UM-2188
UM-2189

161
161
161
161
161

Sylvania
1-532-5 165
1-532-6,-7 165

21c508 165
21C509 165
217207 165
21T208 165
24T201 165
Westinghouse

H21K111 171
H21K0111 171
H21K112 171
H21KUll2 171
H21K113 171
H21KUll3 171
H21K114 171
H21KU11l4 171
H21T101 171
H21TUl01 171
H21T104 171
H21TU104 171
H21T105 171
H21TU105 171
H21T106 171

Westinghouse+
H21TUl06 171
H21T107 171
H21TUl07 171
H21T108 171
H21TUl108 171
H24K125 171
H24KU125 171
H24K126 171
H24KU126 171
H24K127 171
H24K0127 171
H24K128 171
H24KUl128 171
H24T117 171
H24TU117 171
H24T118 171
H24TUl18 171
H24T119 171
H24TU119 171
H24T120 171
H24TU120 171
H24T121 171
H24TUl121 171
H24T122 171
H24TU122 171
V-2344 171
V-2345 171
V-2354 171
V-2355 171

Zenith Radio
16220 175

16221 175
17Z20 175
17221 175
17222,-Q 175
17223,-Q 175
19222 175
197Z22Q 175
22220 . 1786
22220Q 175
21814R,Y 175
21816C,+ 175
21818C,+ 175
Z2220R,Y 175
22222C,+ 175
Z22229R 175
22230E,R 175
Z22247E,+ 175
22258E,R 175
22257E,+ 175
22258E,+ 175
Z2359,-R 175
Z2360R - 175
22637E,+ 175
Z2672E,R 175
Z3000E,R 175
Z3004E,R 175
Z3006E,R 175
23008E,R 175
23010E,+ 175
Z3012H,R 175
23014H,R 175
Z4000E,R 175
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