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RADIO DIAGRAM MANUALS
[] New 1957 VOLUME 17

Price $2.50
Repair quickly all new 1957 sets as

Mot - Often - Needed well as older radios. This big volume
4 contains clearly printed, large sche-

1957 matics, needed alignment data, re-
placement parts lists, voltage values,

RADIO and information on stage gain, loca-

tion of trimmers, and dial stringing,
for all important new 1957 sets, In-
cludes material on portables, clock
i radios, record changers, FM, and
b auto sets. A worthy companion to
sixteen previous volumes used by
over 143,000 shrewd radio service-
I xhtlzlen. I.argelsizg: g% x 11 inches.
anual style binding. g
Postpaid. only 8 $25_.9

|)|‘\QR1\M5

\ RADIO DIAGRAMS FOR PREVIOUS YEARS
2

opeed 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 fot 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. alignmenr data. and helpful setvice
hints are the facts you need. Average volume has 192 pages, large
size 8% x 11 inches. Manual style binding.

{1195 [] 1955 [ 1954 (] 1953 g 1952 [ 1951
Yol 16 Vol 15 Vol 14 Vol 13 Volume 12 Volume 11
$2.50 $2.00 $2.50 $2.50 $2.50 $2.50
[ 1950 1 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
[ 1942 0 1941 [ 1940 O 1939 [ 1926-1938

Volume 3  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, ohmmeter 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 & Electronics Course

Here is your complete home study course of 35 lessons designed to
train any beginner to be an expert in radio and electronics. Covers every
topic of radio, electronics, with lessons on test equipment, FM, TV, radio,
etc. Giant 8% x 11 inches, 3-in-1 volume, includes all lessons, $995
instructor’s notes, test questions. New edition. Only... 3 ~

[C] ANSWER BOOK to the above course. . ... .. 25¢
[11957-1958 RCA Victor TV Manual $150
[] 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 .........ccce0unnn. $2§2

SUPREME TELEVISION MANUALS
[0 ADDITIONAL 957 TV Manual, TV-13, $3

This new ADDITIONAL volume of
television factory data will give
you everything you need to repair
and adjust all presenc-day TV sets.
The television series manuals are
amazing bargains and defy compe-
tition. The 1957 volume contains
circuit explanations, 192 pages of
alignment facts, test patterns, re-
r sponse curves, waveforms, voltage

Most - C )ffeﬂ . Nwva
1957 {

Sorvicing Information charts, hints, and dozens of mam-
moth double-page work-bench di-

e 4 agrams. Large size 8%x11 inches.
: | Sturdy covers. Book binding opens

‘ flac. Amazing value. $3

Price postpaid, only. ...
5 D 1957 TV Manual, TV-12
EARLIER TY MANUALS FOR 1956 TO 1948

Supreme TV manuals cover all needed service material on every popular
TV set of every imporrant 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 UHF Converters manual at only
$1.50 has everything you need on UHF. Radie manuals described at left.

(J 1956 TV [] 1955 TV [ 1955 TV (] 1954 TV
Volume TV-11  Additional, TV-10  Early, Vol. TV-9 Yolume TV-8
$3.00 $3.00 $3.00 $3.00
11953 TV [J1952 TV [J 1951 Vv [] 1950 TV
Volume TV-7 Volume TV.6 Volume TV 5 Volume TV-4
$3.00 $3.00 $3.00 $3.00
11949 TV [J 1948 TV [0 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 $208.00 correspondence course.. 'Lessons
on picture faults, circuits, adjustments, short-cut§, UHF, 'ahgnment
hints, antenna problems, trouble-shooting, test equipment, picture $3
analysis. Special, only

[] 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 price only........

[] Simplified Radio Servicing by
COMPARISON Method

Revolutionary different COMPARISON technique per-
mits you to do expert work on all radio sets. Most repairs
can be made without test equipment or with only a volt-
ohmmeter. 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 ° $150
by M. N. Beitman. New edition. Price only. .........co.... ‘__

f Simplified
’ Radio
|
\
N

Servicing
by
Comparison
Method
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A @ CHASSIS 16G1, 16AG1, 16L1, and 16AL1
M'ra (Models listed below; schematic for 16AG1,

16AL1 is on pages 6-7, schematic for 16Gl,

TELEWVI SI1 ON 16L1, is essentially the same without UHF.)

Chassis 16G1, used in Models T21E1, T21E2, T21E3,

Chassis 16AG1, used in Models TA21E1, TA21E2, TA21E3,
Chassis 16L1, used in Models C21E2, C21E3, C21E6, C21E7,
Chassis 16AL1, used in Models CA21E2 CA21E3, CA21E6, CA21ET,

DEFLECTION YOKE
YOKE RETAINING SPRING
To correct picture tilt, loosen screw oa
yoke retaining spring. Rotate yoks
until picture is straight. Tightea
screw.

r__ etesuting =S

VHF ANTENNA

VERTICAL LINEARITY =————y
HEIGHT

To corvect improper picture height
or vertical linearity, cltemately
adjust HEIGHT and VERT. LIN,

SUPER RANGE FINDER

Move tabs doser together or farther REMOVABLE COVER

PICTURE CENTERING TABS
|—upcn ta center picture.

IF BOARD A5775-1 FUSIBLE RESISTOR

MAIN BOARD A5780-1

BRIGHTNESS
SELENIUM RECTIFIERS : fises
HORIZONTAL LOCK HORIZONTAL DRIVE | m;c;o:_‘_' i
_____ R30S
10 €T ToPINS TogeT TOPINS  TOKT TOPINI TOUCT. YO CENTER S o T 3 s
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— i
1308 A ‘__T{uu

T CENTER 10 T201 o To Eno 'gz.:g g TOEND  TO PIN4 View of PRINTED WIRING SIDE of IF Board
W05 LEAD ReD orE:zuoa cais, RN v A5775-l Gray area represents printed wir-

View of PRINTED WIRING SIDE of Main Board A5780-l Gray area represents printed ing; black symbols and lines represent com-
wiring; black symbols and lines represent comp and tions on opposite side. ponents and connections on opposite side.

—g eny -
e

'o PNy
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Admiral Schematic for 16AG1C and 16ALIC Television Chassis Stamped Run 24 M
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as a B+ and initial surge fuse.
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PRINTED WIRING BOARD A5780-1
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RUN CHANGES
@ Srort of production,

@ mprove AGC oction, C428 wos chonged from 300 mm!
m.oa mf, 6KV

To reduce volloge fo Wf oucillotor, R30I wos chonged
fromd70 fo ﬁo

@7 ldhunldmmalcﬂl due 10 orc over

in v;o.s /nm wos relocated from belween jurchon ,{
”;f’t,,/“ mf {m.l connection A" fo

&

®

®

To improve operction o! Morizontal oscillator, R456 wos
chonged from 120K o 110K, 5X.

To prevent AGC oweriood dve 1o tube variotion, RI29 wos
changed from 7.5 fo 10 megoims.

R preven! possidie Imm, drift wilh resutting sound disiortion,
R207 was chongad from 220 K o 100 X,

RE7/ wos odded ko wﬂl possidie breakdown of C431
due o arc-over in V.

To canter usadie range of conirost cotrol, RI20 wos
chonged lrom 470 fo £20 chms,

@ @) @) e coems mos.

@hw sible domoge 1o V405 sve
Aootes of V‘Os and was relocated i Aewter circust.

@ Stort of production chosgis with
sultix letter “C”. New horizonto!
oulput circuit used.
6502 e from .005m! to Oimf.
”"": series with CIO2 for
mad breakdown sofely foctor.

1o arc-over in
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Adl"l. r al HIZFl AMPLIFIER — 4R2

CHASSIS STAMPED RUN 14
TELEVISION THROUGH RUN 20

Chassis 17J1, used in Models LHR21F 32, LHR21F33, LHR21F 34
(Service material on pages 8 and 9, schematic on pages 10-11)

CHECK SUPER RANGE FINDER ADJUSTING REMOTE CHANNEL TUNING
The Super Range Finder control is used to improve TV MECHANISM TO STOP ONLY ON
reception in fringe areas and in areas where there is inter- OPERATING CHANNELS
ference. This control should be set fully counter- To adjust Son-R controlled Power Tuning mechanism to
clockwise (to the left), if satisfactory pictures can stop only on TV channels operating in the area and skip
be obtained by using the main operating controls. non-operating channels, proceed as follows:

Where the TV signal strength is weak, the picture can

Jha gl i ff and i -
often be improved by turning the Range Finder part way to U S i N Gl TOR et

2. Turn Channel Selector knob to a non-operating channel.

the right.

Whgite flashes across the picture, or “snow” in the pic- 3. Locate rt?cessed hole above tuning motor mounting plate.
ture, can sometimes be minimized by careful adjustment of Turn adjustment screw.(visible through hole) fully to
the Range Finder. CAUTION: If the Range Finder is the left (counterclockwise) until tight. Perform steps
turned too far to the right for a normal signal, the 2 and 3 for each non-operating channel.
picture may have excessive contrast or may disap- 4. Turn Channel Selector knob to an operating channel.
pear completely. Turn adjustment screw fully to the right (clockwise)

If the signal strength changes, it may be desirable to until tight. Perform this step for each operating channel.
change the setting of the Range Finder, however, it is gen- 5. Install cabinet back. Turn receiver on; set Remote-
erally possible to set it at a compromise position which gives Manual switch at rear of set to Remote position.
reasonable reception for different signal strengths. 6. Check channel tuning with “Son-R” remote tuner. Each

Important: Keep the Super Range Finder setting as far time tuner push button is pressed for channel selection,
to the left as possible consistent with satisfactory pictures. the channel tuner should advance and stop on an op-

erating channel only.

REMOTE
MANUAL SWITCH
S!

DEFLECTION YOKE

YOKE RETAINING SPRING
Ta correct picture tilt, loosen screw on
yoke retaining spring. Rotate yoke
until picture is stroight. Tighten
screw.

—— SUPER RANGE FINDER

See information under *“Check Super
Range Finder".

\
VHF ANTENNA x
j

IF BOARD

A5775-2—‘\

|—~PICTURE CENTERING TABS
M

VERTICAL LINEARITY
HEIGHT

ll’o correct improper picture height

or verticol lineority, altemotely
adjust HEIGHT and VERT. LIN.

SPEAKER SOCKET

4R2 HI-Fi AMP,

ove tabs daser together or farther
apart to center picture.

MAIN BOARD
A5780-3

HORIZONTAL LOCK HORIZONTAL DRIVE
See information under “Horizontol Lock 172 AMP TYPE N AC INPUT PLUG

ok Tirea, it SLOW BLOW FUSE  TREBLE PLUG
Rear View of Chassis Showing Adjustments.

AUDIO INPUT PLUG 5

8
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ADMIRAL Chassis 17J1 Service Information, Continued

HORIZONTAL LOCK AND DRIVE ADJUSTMENT

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

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

a station, set the Brightness and Contrast controls for

normal picture. Important: Before proceeding, be sure

that the Super Range Finder control (AGC) is ad-
justed according to instructions given in this manual.

Turn Horizontal Drive control fully clockwise. At this

point, picture compression and/or foldover will appear

near the center of the picture.

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

10 10
mM2428  M2428

10 T0 10
NZ438 8.IVAC 6.3VAC

Hw

M244p

Rear View of Escutcheon with Picture

CHASSIS REMOVAL

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

1.

At the rear of the cabinet, disconnect leads from the
antenna terminals and remove cabinet back. Unplug the
following cables for the 4R2 amplifier: (1) treble con-
trol plug, (2) AF input plug and, (3) AC input plug.
Remove the screws which mount rear of chassis support
channels to sides and bottom of cabinet.

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

To reinstall chassis, insert chassis through frent of cab-
inet.

k

b i—
- TUBE MOUNTING STRA
#1541621

4=

HOLE LOCATING PIN———

[
{ SUPPORT WIRE TUBE SUPFORT\
I ﬁETAINING SCREW

WIRE #19p103-4
#248-15

W
CHANKEL MOUNTING —=
Ec

KI0-24 X 1/2 SCREW

< RUBBER TS
» xmzos-zs-n ;mzan 25 i

= _._:——-—‘—- -——

Tube Mounted, Chassis Removed.

TO C306 8
. 10 JCT OF
View of PRINTED WIRING SIDE OF 4R2 Hi-Fi "%’
Board A3975. Grey area represents printed o o
et i I ks wiring; black symbols and limes represent 1
FEPTELY GRS OGTTeAI0 ceme e g0 e P ts and tions on oppaaite side.
To T TO JeT. 4 ToucT YO R‘OI
OF OF = OF 0JCT.
10 ca338 10 10 R422 T C40 a R4298 0 RANGE FDNDER
8250V R468 CIO6 R428 YC'(‘ML (4148 6.3VAC Rat C‘Z C4148  B+250v  CONTROL

K R413 3
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&= contaast
TO YOB'|50V
svac T " & ——=o ToC5030
; - ____-.A..‘.‘ toswac  Toad
1 - t TO G321
_ > le ! 0 oo "r-—-?.’ c
-5 o V304 =2z
0 Re1v %K ;: ] om : "L3o7
i e, o o @A )3 8 £
cxo3
CONTROL |
i ‘e-rg Om &
iy W £ a3
T0C409 . 200 2} T Tnz0l uo}{ ‘0
i y
LR i e g Bgline
1 i 1] 4 DR
™ naze rag3 ' - . 2 i e, - O B | L'\‘(_f'un
-~ J ' Leny
HEIGHT T “I/'.
GONTROL a : ,';z‘o":__i{ P2ONE ) _J: 30s
i €20 che I

c219
. R219

10 62408 T0 R20%

View of PRINTED WIRING SIDE of Main Board AS780-3. Gray area represents printed

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

wiring; black symbols and lines represent ts and

{

tions on

ite side. ponents and connections on opposite side.

(o o
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81
RENOTE CoMTROL
AME CHASSIS

el

]
IXER

O

|57 If|
@xewo

coo!
WO CATE
O VDS s see

el

M501

T YOUTS
80 CYCLES
o oy

34

—6AU6
—6AUS8
—6BN6
—6ALS
—6CM7
—6BJ7

V201-6DT6
V240-12AX7
V241-6AQ5
V242-6AQ5
V243-5Y36T
V301-6BZ6
V302—-6BZ6
V303—6CB6
V304—-6AWSA

M502

bending pins.
WAYS PLACE IT FACE DOWN.

YERTQUFPUT HORH

TED l @
18 =

TUBE COMPLEMENT

Admiral Corporation

TUBE LOCATIONS

% INY.

1
TREBLE CONTROL
IMPUT SOCKET

ASSEMALY

SHIFT COMPLED
T0 ¥HF TURER. iy

4R2 HIFI AMP CHASSIS

AF P &
INVERTER

AF WPUT
SOCKET

M505%
INDEXNC PLATE

550
WOTOR DISCONNECT
SWITCH
CONIACTS HORMALLT OPEX,
CLOSED BT ARRATURE THRYST

HT YOLT &G
NBTOR

M507
we viEw
OF SOCKET

PICTURE TUBE HANDLING PRECAUTION

WARNING: The newly developed picture tube
used in these sets must be handled with much greater
care because of its short, thin neck and wafer type
base. ALWAYS lift picture tube by grasping firmly
around face plate; NEVER LIFT TUBE BY ITS
NECK. Use care when inserting socket to prevent
WHEN TUBE IS REMOVED, AL-

Schematic for 17J1 Television, 4R2 Hi-Fi Amplifier Chassis Stamped Run 14 Through Run 20

Dual Selenium
Diode

OSCILLATOR GIRCUIT USED l— o son P PRINTED -
IN 940151-4 TUNER —
e e
= 7 Teozo _-_]
I wr __2'—"] M303
FINE Tumme
1726068
¥HF 0SC
V9028
CS,OIY
et S
30 0
- y # 1508
_ -~
'VHF TUNER 94Di51-12
s
_
1726068
YHF 0SC.
V9028
M902  M301 o
"1
C.!}l E
1000 |
______ gl
3503 g41500 .®
® 504 20 42507 . p Scemms eassses | e
0200.29 LONEC
M508 &
PIN ¥IEW OF PLUC -
V305—-21CEP4A iy
V401-6BUS Clnctric urinde BT
V402-6CG7 0 Wi SETTOG, W -
V403-6DB5 [T
V404—6CG7 A R arit 3|
V405—6CD6GA r——————— fimin
V406—-6AUAGTA vaoe
V407—1B3GT oloml
V501-5v3 vaoz | 1
V901—6BN4 o |
V902-6CG8 1
CR301—1N87 1 :
(crystal diode) 1 + 2587 " T
CR401-93B5-4 0
|
| |
gl |

R$ Q1
210K

A—n—q

CONDITIONS FOR OBSERVING WAVEFORM§

Warning: Pulsed high voltages are present at the caps of V405
and V407, and at pin 3 of V406. Do net attempt to observe wave-
forms at these points unless suitable test equipment is used.

e Set all controls for normal picture. Set Super Range Finder
control fully counterclockwise. After the receiver is set for a nor-
mal picture, turn the Contrast control fully clockwise.

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

® Peak-to-Peak voltages will vary from those shown on the schematic

1900 Sﬂ R
A an 2.2
o oo | A= s "o
R502 1 GONF AT
3000 ] 100v L

Ty 2N
L3010

0¥
P=y

depending on the input signal strength, test equipment employed
and chassis parts tolerance.

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

SCHEMATIC NOTES

Numbers and letters inside hexagons indicate alignment points.

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

NOTE: K = x 1000, MEG = x 1,000,000, MF = microfarad.
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CONDITIONS FOR MEASURING VOLTAGES

RUN CHANGES

@ Stort of productron of 17/,

@EI"IN, R507 (270K ohms IW] added lo power suply

@ru wnprove sound celector, R207 changed 10 100K,

@mllage fo “piciure tul
Nv chonges mode on VHF chassis.

@ No changes made an VHE chossis.

R470 changed lo 1204 ohms to reduce focus

R506 (5K I5W) deleted. New tronsformer added.
(See Ports List far T501. RA71(120K,1/2 w,10% ) added 10 reduce focus voltage

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

e Set the Channel Selector on an unused channel. Contrast control
fully clockwise. All other controls fully counterclockwise. Do not
disturb Horiz. Lock and Horiz. Drive adjustments.

e Antenna disconnected and terminals shorted together.

@ Line voltage: 117 volts AC.

e DC voltages measured with a VTVM between tube socket terminals
and chassis, unless otherwise indicated.
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VOLUME TV-14, MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION
@ CHASSIS 17L1, 17L1B, 17AL1, with Tuner 8H1A
m'ra See page 14 for list of models using these chassis.

‘ Service material is on pages 12 through 15.

TELEVISION
DEFLECTION YOKE
YOKE RETAINING SPRING
To correct picturs tilt, loosen screw on
yoke refaining spring, Rotate yoke

until picture is straight. Tighten
screw.

VERTICAL LINEARITY
HEIGHT

To comect improper picture height
ar vertical linearity, altemately
odjust HEIGHT and VERT. LIN.

VHF ANTENNA

SUPER RANGE FINDER

IF BOARD A5775-2J 3

PICTURE CENTERING TABS
l-;nvc tabs doser together or farther |

§] SPEAKER SOCKET  PHONO AC SOCKET

452 A HI-Fl AMP.
\
H : | AC INI:TJT
&by | socK
Ik /
<& 4

apart fo cenfer picture.

MAIN BOARD A5780-3

HORIZONTAL LOCK HORIZONTAL DRIVE Va AMP. TYPE N AUDIO INPUT AUDIO INPUT
Rear View of Chassis Showing Adjustments. PESRGBLC IR ™ FM-AM TUNER
TOJCT. TO JCT. - TOJCT. TO R4OI
oF = CF TOJCT. SUPER
T0 C43%8& TO 70 Re228 70 70 c401 8 T0 R429 6 TO RANGE FINDER
B8+2%0V R468 C306 R‘ZBGHETE"?ILEADG‘I‘B 63VAC R4Q} C428 Ceal4p 8§+250V CONTROL

Ra27

(i R4I10 _ R3ze ]
R&IS —

0?40| omzﬁ"’

I | %géfﬁﬁéhti

L . * TOR3ISA
- ‘ o -E
R30S ::', ) - - +4 TO B+150V
| ] A & T0 C5038
e e - - TOE3IVAC
.,-F;—_—’ To 321

(For view of IF Board A5775-2

see illustration on page 18.)

R2i9

0 A243 10 R208
VOLUME CONTROL PIIRZ0|

View of PRINTED WIRING SIDE of Main Board A3780-3. Gray arec represents printed
wiring; black symbols and lines represent components and connections on opposite side.
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VOLUME TV-14, MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 17L1, used in Models HF21F32, HF21F33, HF21F 34,
Chassis 17AL1, used in Models HFA21F32, HFA21F33, HFA21F 34,
Chassis 17L1B, used in Models HF21F32B, HF21F33B, HF21F34B.

This schematic is exact for 17L1, Run 17. Chassis 17AL1 is practically identical

except that a UHF tuner is added. Chassis 17L1B is a later

version with minor modifications and a different VHF tuner.

All chassis use 452A HI-FI amplifier and tuner 8H1A. For
schematic service notes see pages 10 and 11.
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VOLUME TV-14, MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION

use 4R2 HI-FI amplifier. Additional material on page 18.

VHF TUNER 94E144-25
Pl L=

ADMIRAL Chassis 17K1, used in Models HF21F22, HF21F23,
Chassis 17AK1, used in Models HFA21F22, HFA21F23,
Chassis 17K1B, used in Models HF21F22B, HF21F23B.

Schematic notes are the same as given on pages 10 and 11.

V304

This schematic is exact for Chassis 17K1, Run 14. Chassis 17AK1 is identical
except for the addition of a UHF tuner. Chassis 17K1B is a later version with
minor modifications and a different VHF tuner. All chassis S0

r_'/zGAWBA [ [

SOUND IF AMR
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VOLUME TV-14, MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATIOL!
Admiral Corporation
. o o -
Schematic for 17K1 Television and 4R2 HI-FI Amp.
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DEFLECTION YOKE
YOKE RETAIN.NG SPRING

To correct picture tilt, loosen screw on

/s
-
V-8

yoke retaining spring. Rotate yoke
K1, etc. until picture is stroight. Tighten
ANTENNA SCrew.

VERTICAL LINEARITY -—*j
HEIGHT

To correct impraper picture height
or vertical linearity, alternately
adjust HEIGHT and VERT. LIN.

SUPER RANGE FINDER ——

4R2 HE-FI AMP.

ove tabs closer together or farther

PICTURE CENTERING TABS
M
Epon fo center piclure.

1/2 AMP.TYPE N
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Rear View of Chassis Showing Adjustments.
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VOLUME TV-14, MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATIC

TO PIN 2
OF viiecus
(6-3 VAC)

VHF TUNER 3¢ 471039

TOPIN2

OF vai ¢Cus
(6-3 v.A.C)

TOPNS -—
OF v-1,6008A

T +230ve— #

MODELS
USING CHASSIS
[ ] [ ]
me On iérevision e~ &
120370 - G
120377 - C
TYPE MODEL NUMBER TV CHASSIS KINESCOPE TUNER
VHF 1420, 1424 120377 - C 21CBP4A 471039
1426, 1428 120369 - C 21CBP4A 471039
UHF-VHF 1421, 1425 120370 - G 21CBP4A 471040
g
#471040 °o°;:.3:° iﬁ‘ eg::u (Schematic diagram on pages 20-21,
=] " * alignment on page 22) '
CHASS!S Q @ @
1203706 £ X
= - T TO+ 80V mmm
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svesY
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eveer
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Figure 6 — AUDIO AND VIDEO PRINTED
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'I\V ¢, MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION
JRSON Chassis 120369C, 120370G, 120377C, Schematic Diagram
/ UME - VHE AUV:F (wgg:';:mlmo—
SEE [0 e T ————]
one section ¢ 4 roien |l
z-l: ‘S::;: lé:l' :1.':1' (S ATh | ﬂ.tll _n:: 181 vioto 20 vioto an0 vioto
= P ’20.3..653'1)!0!77-C —ﬂ v-1 scss -
VHF SECTION r ol I r%
i U 1 QU
MixER - | &‘1"% @‘— l :h‘
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8 3] oo ' .g;‘{\ =
. C—‘l o A —8 —_— i .
W31, - l et | 153 | [ rmmsuesanse.
UNF Siead IS DU PR R DLt

YR MEATERS

$——> HEATERS

AGC

CINE

UNF-VHE
V~20
PILOT LiGHT|
VHF AGE LINT
/
/

CONDITIONS FOR TAKING VOLTAGE AND
RESISTANCE READINGS

The voltage and resistance measurements listed were

token on Chassis 120377C

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, deflection yoke and high voltage cir-
cuits were connected to take the following readings and
wa veshapes:

1. Antenna disconnected and antenna terminals shorted
on tuner and connected to chassis (use short leads).

2. Line voltage 117 volts (Disconnect power for re-
sistance readings).

3. 3 volt bias battery connected to A.G.C. circuit, posi-
tive terminal to chassis, negative terminal to junction
of R-2, R-3. BIAS BATTERY USED FOR VOLTAGE
READINGS ONLY. R-5 maximum ccw position = (local).
4, All contrals in position for normal picture. (Varied
when it d irectly affects reading).

+.

tube volt:

v-20
I@Tnor lewr  LOcA
- USED Ot VNE TUNER

— — c————

5. All measurements taken with a v
ond ohmmeter.

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

7. Resistance readings are given in ohms unless other
wise noted.

8. N.C. denotes no connection.

WAVE SHAPE_ ANALYSIS CHART
The waveshapes shown 'Cﬂ.ﬂ;;l‘_-chdl;il 12037—7C A,

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

The peak-to-peak voltage given may olso vary slightly
depending on signal strength ond component variations!

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

‘1. Connect ontenna and tune receiver to channel where
best reception has been obtained in the past. '
2. Low end of the probe is connected to CHASSIS and

CONTRAST.
3. The 30 ond 7875 C.P.S. oscilloscope sweep settings
are used 30 as to permit observation of two cycles of
the wave shape.

. NOTE: A wave shape seen on your oscilloscope may
be upside down from same wave shope shown heve.

the contrast control is set for MAXIMUM UNDISTORTED S

-
CONTROL —

STOP 4-4

LLIA]

R

|PRES{[!CYOﬁ

| PANEL
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VOLUME TV-14, MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION

EMERSON Chassis 120369C, 120370G, 120377C, Schematic Diagram

VIDEO & SOUND BOARD
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VOLUME TV-14, MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION

VIDEO I.F. ALIGNMENT (See Fig. No. 4 for EMERSON Chassis 120369C, 120370G, 1203717C

1. Connect 3 volt bias to A.G.C. line. Negative terminal to junction R-3, C-7, positive terminal to chassis. (R-33 maximum ccw
position).
2.- Connect |.F. marker generator to floating shield of tuner mixer tube (See Note Below) and V.T.V.M. to junction of L-8, R-41.
3. Adjust output of signal generator so that peaking of coils does not pro-
;EOR./?H:E"ST'E'LEER ;‘ALYT duce more than =2v D.C. on V.T.V.M.
4. Peak the following for maximum response: T-3, 44,25MC; T-2 42.6MC;
T-1, 45.3MC; L-1 bottom 42,9MC and T-11 45.3MC.
i K ‘_ 5. Peak the following for minimum response increasing generator output
? if necessary: L-2, 41.25 MC and L-1 top, 47.25MC.

6. Re-adjust L-1 bottom (42.9MC) and T-11 (45.3MC) for maximum re-

sponse.

60% TO 70%

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

4575 MC.

APPROX -——-,1

3.8 MC.

47.25MC 8. The 45.75MC marker should appeor between 60% and 70% down with
ADJACENT respect to its related peak. If necessary, adjust T-3 slightly.
41.25MC SOUND 9. The 42.9MC marker (See Fig. No. 1) should not fall below 20% of its

related peak. Limits of response curve are 30% tilt and 20% peak to
valley ratio.

Figure 1. OVERALL I.F. RESPONSE CURVE

NOTE: Part of the procedure colls for use of a **flooting'’ shield over the mixer tube of the tuner. The tube shields now used in the
tuner cannot be removed from their mounts. Instead of a "*floating’’ shield the following method is used.

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

side.  The shim assembly is then slipped lengthwise to fit between the mixer tube and its shield with the metal foil focing the tube.
The short side with the extended insulation is placed towards chassis while the side with the foil extending beyond the insulation is
connected to the sweep generator. The shim may now be rotated for maximum coupling as observed on the oscilloscope.
4.5 MC VIDEO TRAP ALIGNMENT, T-6 Top (See Fig. 4)

Using a good signal, set the fine tuning control to the point where you begin to see 4.5 mc beat in the picture. Then adjust T-6

top for minimum 4.5 mc beat in the picture.

SOUND IF ALIGNMENT (See Fig. 4)
1. Using a strong signal, adjust T-6 bottom and T-4 top and bottom, for loudest sound.

2. Adjust L-6 for clearest and loudest sound. If two peaks are encountered use position with slug closest to chassis.

3. With antenna loosely coupled to set, adjust receiver to a weak signal channe! ond repeat step #1, tuning for maximum volume
and minimum distortion.

4. If a V.T.V.M. is available, the measured voltage across R-37, 560K() should not vary more than 2 volts between strong and
weak signals, Voltages should reod between —4 and —9 volts.

5. Check sound on all channels and repeat entire procedure if necessary.

T4 R F TRIMMER
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= g
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5 @Y TRIMMER _ RF TUNABLE tNB2A \ | I
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-®
,
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1
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VOLUME TV-14, MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION

FEmerson lelevision

MODELS
TYPE MODEL NUMBER TV CHASSIS TUBE SIZE TV TUNER USING CHASSIS:
VHF 1282, 1284 120380H 21DAP4 471055
RECEIVERS 1286 120388H 21DAP4 471055 1
UHF -VHF 1283, 1285 120381M 21DAP4 471056 lggggg: gaéM
RECEIVERS 1287 120389M 21DAP4 471056 . 389M

(Service information on pages 23 through 28)

GENERAL INFORMATION

These *‘Tru-Slim’"* 110° chossis are exceptionally easy to service due to: horizontally mounted chassis, two etched circuit boards, pic-
ture tube removable from the front of the set, easy access to all tubes, etc.

Some additional features of these chassis are: Fringe Compensator Control, Phono input jack with Phono-T.V. switch, and personal
listening attachment jack which allows for the use of an external speaker, hearing aid attachment, or under-pillow speaker.

Portable YHF models come equipped with a built-in 4-section telescopic VHF antenna and o separate UHF foop antenna is provided on
UHF-VHF portables.

Port-O-Rama models 1286 and 1287 include a radio which operates thru the audio system of the T.V. chassis.
NOTE: No ion trap is required with the 110° deflection picture tube used in these sets since they are straight gun tubes.
Antennas

Portable VHF Models 1284 and 1286 are equipped with a telescopic dipole antenna. To operate, extend rods to maximum length and
rotate for clearest reception. If an external VHF antenna is required disconnect telescopic antenna leads fram VHF antennc terminals
and connect the leads from the external VHF antenna.

Portable UHF-VHF Models 1285 and 1287 are equipped with a telescopic dipole antenno for VHF reception and a separate loop antenna
for UHF reception. To operate UHF antenna, adjust loop in upward position for best UHF reception. Since these antennas cre direc-
tional, positioning set also improves reception.

Should external antennas be required disconnect dipole and loop and connect éxternal antennas to their respe ctive terminals.
If o single all-channe! (VHF-UHF) antenna is used a commercially available VHF-UHF crossover network is recommended.

On non-portable VHF Model 1282 a built-in VHF antenna is provided. UHF-VHF Table Model 1283 is provided with separate built-in
VHF ond UHF antennas.

The radio used in our Port-O-Rama Models 1286 and 1287 derives its signal from one dide of whichever VHF antenna (Built=in or
external) is connected to the set.

Video I.F. Alignment

1. Connect 3 volt bias to A.G.C. line. Negative terminal to junction R-15, R-13 positive terminal to chassis.

2. Connect |.F. marker generotor to floating shield of tuner mixer tube (see Note below) and V.T.V.M. to junction L-8, R-34.

3. Adjust C-T for maximum capacity.

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

5. Adjust marker to 43.25 MC and peak T-3, L-2 and T-8 (Tuner |.F.) for maximum (keep signal generator output as low as possible).

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

7. Adjust marker to 45.75 MC, This marker should appear 60% down with respect to related peak of response curve. I1f not at 60% adjust
C-T. Limits of response curve are 30% tilt and 20% peak to valley ratio.

NOTE: Part of the procedure calls for use of a ‘‘floating’’ shield over the mixer tube of the tuner. The tube shields ncw used in
the tuner cannot be removed from their mounts. Instead of a ‘‘floating’* shield the following method is used.

Toke a thin piece of copper or brass foil 4’ by 2’ and paste on to a thin piece of onion skin insulation. The insulation
should extend about 1/8'* beyond the two long sides and one short side while the foil should extend beyond the insulation on the
other short side.

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

Sound I.F. Alignment

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

2. Place a V.T.V.M. (negative scale) to junction L-1, R-1 and adjust T-9 and L-4 for maximum limiter voltage on V.T.V.M. Amount of
input signal should be such that a sharp maximum reading can be obtained.

3. Connect V.T.V.M. to junction R-5, C-4 (negative scale) and detune discriminator (T-1) secondary to produce a maximum negative
reading. (Looking at top of chassis secondary slug is closest to you.)

4. Adjust primary of T-1 for maximum negative reading.

5. Re-adjust secondary of discriminator T-1 towards original slug position for minimum reading on V.T.V.M. Check audio, if distorted.
Repeat steps No. 1-5.
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EMERSON Chassis 120380H, 120381M, 120388H, 120389M, Alignment, Continued

Alignment of Miracle Picture Lock (Horizontal Oscillatar and A.F.C.)

This can be accamplished withaut remaving chassis fram cabinet as follows:
1. Turn picture stabilizer (R-31) fully clockwise (minimum resistance) and tune set to a knawn good channel.
2. Short phasing cail (L-9) by a jumper wire across C-32, .01 mfd capacitor.
3. Rotate harizontal hold contral (R-57) fully clockwise (looking from front of set).
. Starting with horizantal frequency slug (T-6) all the way ‘‘aut’’ (tawards you looking at back of chassis), rotate *‘in"’ until picture
just locks into sync. Then, turn slug in about 1/2 turn more.
L

4
5. Remove short from phase coil and starting with slug all the way ‘‘out’’, adjust phase coil ‘‘in’’
6
7

in'’ until picture almost locks into sync
(3-4 diagonal bars).

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

. Check for horizontai hold while switching channels. If this is not obtained at extreme clockwise position of horizontal hold control,
turn frequency slug T-6 *‘in’’ slightly until desired results are obtained. If excessive squedging (Christmas Tree effect) is experi-
enced while switching channels, readjust phase cail slightly. Check to make sure no horizontal bending is introduced at top of

picture.
*NOTE: T-6 and L-9 must be adjusted with a hex head adjustment tool and not a screwdriver.

Adjustment of Picture Stabilizer (R-31)
For local signals, this control (R-31) should be set to its extreme clockwise position (minimum resistance).

If sync improvement is required in electrically noisy areas, the picture stabilizer control (R-31) is turned in a counterclockwise direc-
tion until the best sync stability is obtained. Be sure to check all channels for sync instability, since a compromise setting of R-31
might be necessary.

Horizontal Size Adjustments

These ‘’Tru-Slim’* 110° chassis have been designed to provide proper horizontal sweep under normally encountered line voltage varia-
tions.

Should you encounter insufficient horizontal sweep due to low line voltage, short out R-B5 a 47002, 1 watt resistor located on terminal
strip near V-7 (vertical osc. tube). Should horizontal oversweep be present because of high line voltage, remove short from across R-85.
The shorting or removal of short across R-85 can be made without removing chassis from cabinet. Simply remove masonite back and
R-85 becomes accessible.

Field Alignment of Tuners

Ordinarily the only adjustments required in the field ore those necessary ta compensate for variations in oscillator tube replocements.
This can usually be accomplished with the channel #13 oscillator adjustment. If individual channel adjustments are necessary, then
proceed as follows: (Since this tuner is of the incremental inductance type, all oscillator adjustments should be made commencing with
the higher channel and then proceeding to the lower channel.)

1. Set channel selector to channel #13. Set fine tuning control to electrical center of its range.
2. Adjust channel #13 oscillator adjustment, for best picture and sound. Use a non-metallic screwdriver.
3. Channels #2, #4 and #6 have slug adjustments and should always be adjusted starting with the higher channel. J¢

is recommended that channels #13, #6, #4 and #2 slugs, only, be adjusted in the field in that order when necessary.
4. Channels #12 through #7 can be adjusted when required by bending the hairpin inductances through the hole provided
5. Channels #3 and #5 split-coil windings should not have to be compressed or separated ordinarily.
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EMERSON Chassis 120380H, 120381M, 120388H, 120389M, Continued

UHF - VHF Tuner 471056, — This tuner incorporates a 13-position, incremental inductance-type VHF tuner plus a 70 channel UHF
tuner. Separate YHF and UHF antenna inputs are provided. A 2AF4 is used as the UHF oscillator and a IN82A as the UHF mixer
crystal. The 13th position on the VHF tuner corresponds to the UHF position and converts the YHF tuner to two additional stages of
IF. Amplification.

DISASSEMBLY
To Remove Safety Glass

21'° Metal Cabinet-Table Model — Pull off knobs at top front of cabinet. Remove screws from underside of cabinet front rail. Glass will
slide down. Insert fingers into holes where shafts protrude through glass. Tilt glass forward to clear shafts and lift out. To replace
gloss reverse above procedure.

To Remove Mask

21°* Metal Cabinet-Table Model — Remove safety glass and remove two Phillips heod screws helding mask to picture tube top corner
brackets.

To Remove Picture Tube

1. Remove safety glass, mask and masonite bock.
2. Remove picture tube socket and high voltage lead (Be sure to discharge high voltage).
3. Loosen yoke clamp.
4. Remove four screws holding picture tube support strap ears to bracket.
5. Remove picture tube through front of cabinet, being ccareful to guide and support deflection yoke as it slides off-picture tube neck..
#“ﬁ'&"‘ A TO Tv-PHONO
e i :
TO 4248V 18 BGARD) x
3 +3
&g i3
e o
o g3
S =
83 o2
- I gc
cp Le
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g2
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SERVICING OF PRINTED BOARDS

To remove defective components one of several methods
moy be used. A recommended method is to cut close to

the body of the defective co

and the printed board and lift out the component. If the
wire lead is bent over, first heat and pry lead wire up.

A defective component with many terminals may be
Use a low wattage (20 to 30 watts) soldering iron. Be

removed by clipping into several parts and removing a
careful not to apply excessive h:

heat at the junction point of the component wire lead
small section at a time.

be repaired by soldering a hookup wire across ¢

cause the printed foil to loosen.

part to the remaining leads.
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26
- TO R-57 IF- VIDEO AND SOUND
VERT. I&;"c&‘.m_ HOR. HOLD CONTROL BOARD

TOPINS
> 120064

TO JUNCTION
c=38,R-T8
70 + 255V

Penyonas o

TO JUNCTION
-24, R-25

IF- VIDEO AND
UND BOARD

HORIZONTAL AND VERTICAL SWEEP PRINTED CIRCUIT BOARD

25




VOLUME TV-14,

MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION
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CHASSIS NOS. 120380-H, 120381-M

To Remove Chassis from Cabinet

1.
2.
3.
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Remove all knobs ond masonite back.
From the back of cabinet remove 2 screws which hold the dual contrast volume and on- off control to cabinet bracket.
Remove antenna terminal strip and disconnect speaker leods.

EMERSON Chassis 120380H, 120381M

Schematic Diagram

(See page following, over, for schematic
details on Chassis 120388H, 120389M.)
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4. Remove two screws halding tuner support brocket to side of cabinet. The same two screws also support radio section on 120388H

and 120389M chassis only.
Remove one screw holdin
Remove two Phillips h.c:

ePNOn

picture tube neck.

rear tuner support brace to rear side of cabinet.
screws that hold control escutcheon to side
Remove 5 screws which hold chassis to base of cabinet.

Remove picture tube socket, and high voltoge lead. (Be sure to discharge high voltage.)

Loosen yoke clomp and pull chassis out towords rear of cabinet, being coreful to guide ond support deflection yoke as it slides off

CONDITIONS FOR TAKING VOLTAGE AND RESISTANCE READINGS

The voltoge and resistance measurements listed were taken on Chassis 120380H (no triangle code).

Due to component variations, voltage and resistance
noticed if chassis is not coded as mentioned above.

The picture, tube, deflection

control ass'y.

readings may vary slightly from those given here. Slight variations may also be

yoke and high voltage circuits were connected to take the fol lowing readings and waveshapes. If picture

tube is not connected to chassis insert test picture tube or short pins 1 to 8 in picture tube socket to complete filament circuit.

1.
2.
3.
4.
5.

3.volt bias bcmorﬁ

BIAS BATTERY USED FOR

All measurements tak

All controls in position for normol

connected to A.G.C. circuit, positive terminal to chassis,

VOLTAGE READINGS ONLY.

Antenna disconnected and antenna terminals shorted on tuner and connected to chossis (use short leads).
Line voltage 117 volts (Disconnect power for resistonce readings).

negotive terminal to junction of R-13, R-15.

picture. (Varied when it directly affects reading.)

en with a vacuum tube voltmeter and chmmeter.

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

7

8. N.C. denotes no connection.

WAVE SHAPE ANALYSIS CHART

Resistance readings ore given in chms unless otherwise noted.

To accurately observe the wave shapes, the relotively high input cor'cchy of an oscilloscope must be reduced so as not to change the

operating characteristics of the television set. Failure to do this wi

result in wrong wave shope readings. This is accomplished by

using on Emerson low capacity probe as outlined previously in the service note for models 686L, 687L and 696L using chassis
120142-B which was issued at an earlier date.

1. Connect antenna and tune receiver to channel where best reception has been obtained in the past.
2. Low end of the probe is connected to CHASSIS and the contrast control is set for MAXIMUM UNDISTORTED CONTRAST.
3. The 30 and 7875 C.P.S. oscilloscope sweep settings are used so as to permit observation of two cycles of the wave shape.

NOTE: A wave shape seen on your oscilloscope may be upside down from same wave shape shown here. This will depend on the
number of stages of amplification in the oscilloscope used.
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EMERSON Chassis 120380H and 120381M Schematic Diagram
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RADIO CHASSIS "

e mmguon 300 —— EMERSON Chassis 120388H, 120389M, etc.
Service material continued.
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FEmerson Television

VOLUME TV-14, MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION

MODELS
USING CHASSIS:
120382 HC, H, 383 MC, M

120386 HC, H, 387 MC, M
120390 HC, H, 391 MC, M

TYPE MODEL NUMBER TV CHASSIS TUBE SIZE TV TUNER

1276 120382 HC, H

VHF RECEIVERS 1290 120386 HC, H WAYRES 471041
1288 120390 HC, H | _21CBP4A
1277 120383 MC, M 471071-VHF

17AVP4A -
UHF-VHF RECEIVERS 1231 L L AL L
: ;

1289 120391 MC, M | 21CBPaA | 7HOTIVHE

To Remove Safety Glass

To replace glass, reverse above procedures.

Circuit diagram of combination chassis is on pages 30-31.
are similar to the TV sections and omit switching wiring, radio section, and record
changer. Alignment for all sets is on page 32.

Mechanically, these sets are very convenient to service due to such features as: picture tube removable from the front, horizontally
mounted chassis, use of two separate printed circuit boards (which allow for the replacement of many parts without having to re-
move the chassis), tubes easily accessible, etc. Console combination models incorporate twin speakers, audio tone control, 4-
speed automatic changer and a radio which operates through the audio section of the TV chassis. Those chassis which use an
etched circuit board containing couplates are identified by the letter C following the chassis #

The straight type TV sets

17" table and console models — Remove screws from glass retainer bracket located at top front of cabinet. Use either end of
bracket as a means to engage top edge of glass and tilt forward. Lift glass out.
21" console madel — Pull off knobs at top front of cabinet. Remove screws from glass retainer bracket located top front of cabinet

and remove retainer bracket. Insert fingers into holes where shafts protrude through glass; pull top of glass away from cabinet
about 3°* and lift out of bottom rail.

To Remove Mask

17"’ table and console models — Remove safety glass, top front knobs and remove two screws holding mask to top front of cabinet.

21" console model — Remove safety glass and remove two Phillips head screws holding mask to picture tube top corner bracket.
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EMERSON TELEVISION
Chassis 120386HC, -H,
120387MC, -M, 120390HC, -H,
120391MC, -M, Diagram
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fr— e — — —

COUPLATE PART NO 923031
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VOLUME TV-14, MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION

EMERSON Alignment Information, Chassis 12.'0382HC,-H, 120383MC, -M, 120386HC, -H, etc

Video I. F. Alignment

1. Connect 3 volt bias to A.G.C. line. Negative terminal to junction R13, R15, C4, positive terminal to chassis.

2. Connect |.F. marker generator to floating shield of tuner mixer tube (see Note below) andV,T.V.M. to junction L8, R-34.

3. Adjust C-T for maximum capacity.

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

S. Adjust marker to 43,25 MC and peak T-3,L-2and T-8. (Tuner I.F.) for maximum (keep signal generator output as low as possible.)

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

7. Adjust marker to 45.75 MC. This marker should appear 60% down with respect to related peak of response curve. If not ot 60% adjust
C-1. Limits of response curve are 30% tilt and 20% peak to valley ratio.~
NOTE: Port of the procedure calls for use of o *‘floating’’ shield over the mixer tube of the tuner. The tube shields now used in the
tuner cannot be removed from their mounts. Instead of a *‘flooting’’ shield the following method is used.

Take a thin piece of copper or brass foil %4'* by 2'* and paste on to a thin piece of onion skin insulation. The insulation should ex-
tend about 1/8'" beyond the two long sides ond one short side while the foil should extend beyond the insulation on the other short side.

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

Sound L.F. Alignment

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

2. Place a V.T.V.M, (negative scale) to junction L-1, R-1 and adjust T-9 ond L-4 for maximum limiter voltage on V.T . V.M. Amount of
input signal should be such that o sharp moximum reading can be obtained.

. Connect V.T.V.M. to junction R-5, C-4 (negative scale)and detune discriminator (T-1) secondary to produce a maximum negative read-
ing. (Looking at top of chassis secondary slug is closest to you.)

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

S. Re-adjust secondary of discriminator T-1 towards original slug position for minimum reading on R.V.V.M. Check audio, if distorted.

Repeat steps No. 1-5.

Alignment of Miracle Picture Lock (Horizontal Oscillator and A.F.C.)

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

1. Turn picture sfogilizer (R-31) fully clockwise (minimum resistance) and tune set to a known good channel.

2. Short phasing coil (L-9) by o jumper wire across C-32, .01 mfd capacitor.

3. Rotate horizontal hold control (R-57) fully clockwise (1 ooking from front of set.)

4. Starting with horizontal frequency slug (17-6) all the way "‘out’’ (towards you looking ot back of chassis), rotate **in'’ until picture
just locks into sync. Then, turn slug in about 1/2 turn more.

S. Remove short from phase coil and starting with slug all the way **out’’, adjust **in"’ until picture almost focks into sync (3-4 diagonal bars),

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

7. Check for horizontal hold while switching channels. If this is not obtained ot extreme clockwise position of horizontal hold control,
turn frequency slug T-6 *‘in’' slightly until desired results are obtained. If excessive squedging (Christmas Tree effect) is experi-
enced while switcﬁing channels, readjust phose coil slightly. Check to maoke sure no horizontal bending is introduced attop of picture.

*NOTE: T-6 ond L-9 must be adjusted with o hex head adjustment tool and not o screwdriver.

Adjustment of Picture Stabilizer (R-31)

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

If sync improvement is required in electrically noisy areas, the picture stabilizer control (R-31) is turned in a counterclockwise direction
until the best sync stability i s obtained. Be sure to check all channel's for syncinstability, since ccompromise setting of R-31 might be necessary.

w

.

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

To Eliminate Barkhousen and/or Snivets
We have found that under certain conditions some 25CD6-GA, GB tubes cause *‘snivets’’ in the picture. To eliminate this possibility so
that servicemen will not have to hand pick 25CD6-GA, GB tubes, we are using on ion type of trap around the top portion of the 25CD6-GA,
tube. These are factory adjusted and should not usually require any further adjustment. This trap con be adjusted in the field if need be,
simply by turning around tube until snivets and/or Barkhausen is eliminated. If necessary, turn the trap over ond rotate once again.

Make sure you check all channels received in that area.
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GENERAL &3 ELECTRIC

"Q" Line Receivers, Models 14T016, 14T017, 14T018, 14T020 (and UHF)

Material on the next eight pages is exact for the above listed General Electric
sets as well as the Hotpoint sets listed below.

"Q" Line Receivers, Models 14S201, 145202, 14S203, 14S204 (and UHF)

PICTURE TUBE ADJUSTMENTS

YOKE POSITION—Loosen the yoke clamp wing nut. Seat the yoke
firmly against the bell of the picture tube and rotate the as-
sembly to correct for any tilt of the picture, squaring the picture
within the mask. Tighten the wing nut after adjustment is made.

PICTURE CENTERING—The levers and ring assembly for picture
centering are located on the neck of the tube mounted directly
on the rear of the yoke. Rotate the levers towards and away
from each other to center the picture on the face.

FOCUS—On the back of the picture tube is a focus jumper con-
nector. This is so designed as to connect pins 2 and 6 or 10 and
6 together. Best focus is usually found with pins 2 and 6 con-
nected together (focus potential near ground). A check of focus
quality may be made by changing this jumper.

10N TRAP—Power should not be applied to the receiver for extended
periods of time without proper adjustment of the ion trap. Rotate
and slide the ion trap on the neck of the picture tube to obtain
maximum picture brightness without neck shadow and consistent
with good focus. Brightness should be kept moderate during the
ion trap adjustment.

TO REMOVE THE CHASSIS FROM THE CABINET

Remove any antenna connected to the antenna terminal board.
Remove the screws securing the back to the cabinet and the
screw holding the back to the chassis. Remove the back assembly.

Since there are no plugs on the speaker, if desired remove the
nuts securing the speaker and remove the speaker or unsolder the
lead connections to the speaker terminals.

Remove the knobs from the shafts on the side of the cabinet.
Remove the picture tube socket, the ion trap, the centering lever
assembly and the yoke clamp, the latter secured by a yoke clamp
screw wing nut, from the picture tube. Remove the top screw
and two bottom chassis screws. Tilt the chassis out from the
right side, as viewed from the rear, at the same time pull the
yoke back over the neck of the tube. Slide the chassis out over
the neck of the tube. The anode should be discharged with a
jumper, connected first to the chassis, and then disconnect the
anode lead by squeezing the anode clip.

To install the chassis reverse the above procedure remembering:
the speaker leads go under the tuner shaft and the picture tube
socket is dressed through the center hole so that all leads should
be at the rear of the chassis, Tilt the left edge in and slide the
chassis into the cabinet to where the control shafts line up with
the respective holes. Connect the H.V. anode lead. Slide the yoke
over the neck of the tube and then move both the yoke and the
chassis forward to position.

Fig. 2. Chassis Removal

In order to remove the picture tube from the cabinet, it is
necessary to first remove the chassis from the cabinet as out-
lined.

The picture tube is secured by the clamping action of the
cabinet projectors against the rim of the pictyre tube. Remove
the two clamping screws from the top cabinet projection clamps
while supporting the rear of the picture tube with one hand—
slide the tube out through the front of the cabinet.

HORIZONTAL AFC CONTROLS:

1. Tune receiver to a weak signal and adjust controls for normal
operation.

Short test point IX to X.

Shunt L251 (horizontal stabilizer coil) with 1000 ohms.

4. Adjust horizontal hold potentiometer R267 so that the picture

“floats” back and forth across the screen. Leave R267 set
like this.

5. Remove 1000-ohm shunt across L251, and adjust L251 so
that picture again ‘‘floats” back and forth across the screen.
Leave L251 set like this.

6. Remove connection from test point IX and X.

oD

A WORD OF CAUTION—

THE CAPTIVATION OF THE TUBE SHIELDS IS NECESSARY FOR THE CUSTOMER'S PROTECTION AGAINST SHOCK HAZARD. WHEN SERVICING
THIS CHASSIS, BE SURE THAT THE TUBE SHIELDS ARE CAPTIVATED AND THAT THE CHASSIS IS NOT SHORTED TO THE METAL CABINET.
BE SURE THAT THE BLACK SPEAKER LEAD IS CONNECTED TO THE PROPER SPEAKER TERMINAL. DISTORTED AUDIO MAY RESULT WHEN

THE LEADS ARE REVERSED.

THE BLACK LEAD BELONGS ON THE BOTTOM OR GROUNDED SPEAKER TERMINAL,
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GENERAL ELECTRIC "Q'" Line, Models 14T016, 14T017, 14T018, 14T020

CONVERTER  SOLDER HOT OUTPUT

VIDEO I-F SYSTEM LEAD TO TUBE SHIELD

GENERAL NOTES:

1. Allow receiver and alignment equipment at least 20 INSULATE FROM

minutes of warm-up time before proceeding. ?ATS'L(?N?;:PE
2. Turn the volume contro! to minimum sound output and OR EQUIV.

contrast fully clockwise to maximum. Set channel! selector to
channel 11 or some other high band channe! where oscillator
influence is not noted as the fine tuning control is turned.

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

OUTPUT OF
SWEEP GEN.

as specified by the generator manufacturer. Users of General Vz'{v?j} 1.3551570&
Electric test equipment need not terminate as the attenuator is ATT CARBON
terminated—see Fig. 10. (%OET 2%540“5)0 WITH

4. Connect a 3-volt bias battery to Test Point II with positive
battery lead to chassis. SOLDER OR

5. Connect —45V bias on pin 5 of V110 with positive lead CLIP TO CHASSIS
going to ground. GROUND

6. Connect the scope through a 10,000-ohm resistor to Test
Point III. Calibrate the vertical gain of the scope f.or 3 volts peak
to peak to give 2 inches of deflection. When aligning, keep 2 T 3
inches as the 1009, base line. Proceed as follows: g. 10. [I-F Sweep Jig

VIDEO I|-F ALIGNMENT CHART
STEP ADJUST DESIRED RESPONSE REMARKS

1 L151 to set 42.5 mc marker at 35-407,. Adjust L135 simultaneously with L150.

41.25 mc marker is very critical and
should be kept between limits of 7 to
9%. Peak of curve may fall between
limits of 105%, and 125%, using 45 mc
as the 1009, reference.

2 T151 to set 45.75 mc marker at 50%.

3 L135 and L150 for peak region sym-
metry.

T
VIDEO I-F ALIGNMENT CURVES '4' v TI N\
IJEESBERENI
The two curves shown are obtained from stage-by-stage align- aEr—--==Lk= SEESSS
ment. H TN LT
Connect scope and bias batteries as in steps 4, 5, and 6 above. ] #hasme 4575MC 177
The first, Fig. A, is obtained by removing the shielded i-f s 1‘5'0'” T
link from the r-f tuner solder terminal and inserting a signal X1 “2'5“‘: H 1]
from the sweep generator into the interconnecting cable. The A : »
second, Fig. B, is obtained by shorting pins 5 and 6 of V103 Na H 111
and inserting a sweep signal into pin 1 of V104. Maximum gain kt" ba a BB ES B e
of the scope may be necessary to obtain the response of the N I m Y
ST »
second curve. N
Fig. B
vii3A
ARSRT Tesy
IAY'I?;(Y ' A303 %‘
p— ) 33K 0 _—>®_j
AUDIO I-F ALIGNMENT by, B !
NOTES: A N BRI . {
1. Tune in a 'television signal. This will provide a 4.5 mc R = m:j:] 1 lasoe | 100K 4
signal source for audio IF alignment. Keep the volume control | T 1 £ @ S
turned down unless the speaker is connected. X 11 1 % oox
2. Connect two 100,000-ohm resistors (in series) between pin 1 “"l'j'
No. 2 of V113 (5T8) and chassis. oo 4 7 mi
Fig. 11. Ratio Detector
AUDIO ALIGNMENT CHART
CONNECT VTVM OR 20,000 E
STEP OHMS/VOLTMETER ADJUST METER INDICATION REMARKS
1 Between Pin No. 2 of V113 L301 Adjust for maximum deflection. Repeat steps 1, 2, and
and 3 to assure proper ad-
2 chassis. T301 primary (rear) Adjust for maximum deflection. justments.
3 Between Test Point V and T301 secondary Adjust for zero volts d-c output.
the center of the two 100,- (front)
000-ohm resistors.
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GENERAL ELECTRIC "Q'" Line, Trouble Shooting Chart, Continued

SYMPTOM

CHECK FOR

‘DEFECTS OF THE SYNC SECTION

Weak or no horizontal sync; vertical sync, picture and | 1. Defective phase detector, Y251-2
sound satisfactory 2. Open capacitors, C251, C258
3. Open resistor, R266
4. Defective sweep components, R255, C253, C254, C256
5. Defective coil, L251
Weak or no composite sync, otherwise picture and 1. Defective V105A
sound normal 2. Open R170
3. Defective grid components, C159, C163, R165, R169

DEFECTS OF THE HORIZONTAL DEFLECTION CIRCUITS

Inadequate picture width 1. Defective or weak, V109, V110, V112
2. Correct waveshape of driving pulse on grid of V110
3. Low B+ from power supply
4. Defective output transformer, T251
5. Leaky capacitor, C259
Single vertical line in center, sound normal 1. Open horizontal deflection coils, L252
Poor horizontal linearity, bright vertical bars, inade- 1. Defective yoke coils, L252
quate width R 2. Defective damper, V112
3. Defective output transformer, T251
Black “beady’ vertical line or lines, receiver normal | 1. Defective output tube, V110,
otherwise 2. Defective yoke coils, L.252
3. Defective output transformer, T251

DEFECTS OF THE VERTICAL DEFLECTION CIRCUIT

Poor vertical linearity, inadequate height, foldover at | 1. Low emission of vertical output tube, V107
bottom 2. Defective vertical output transformer, T201
3. Low B+ from power supply
Inadequate picture height 1. Defective vertical tube, V107
2. Low plate voltage on output tube, B4 boost low
3. Change of value of R212
No vertical deflection 1. Defective vertical tube, V107
2. Open vertical deflection coils, L201
3. Open vertical output transformer, T201
Vertical keystoning 1. Short in vertical deflection coils, L201

MISCELLANEOUS DEFECTS

No raster, sound satisfactory

B

Defective picture tube, V106

. No voltage on first anode of picture tube (B+ boost) pin 10
. No high voltage—V111. Check horizontal section

High bias on cathode of picture tube

Brightness control partially or completely inoperative

PP

Defective brightness control, R167 or associated components
Leaky capacitor, C162
Cathode to grid leak in picture tube, V106

Intermittent streaks

(SN

. High voltage arcing or corona discharge

Interference in video signal

Herringbone or diagonal lines across picture

. FM disturbance or other i-f interference-—may be eliminated with

wave trap RLW-016

Poor focus

Focus potential on pin 6—jumper may be changed from pin 2 to 6
(ground potential) or pin 6 to 10 (B4 boost potential)
Ion trap adjustment

Low brilliance, sound satisfactory

—

wpwh

Low voltage at H.V. anode of picture tube, caused by defective recti-
fier, V111

Improper adjustment of ion trap

Defective brightness control circuit

Low voltage at 1st anode of picture tube (pin 10)

Defective picture tube

Picture blooms

PP

Defective H.V. rectifier, V111
Defective picture tube, V106
Open or high value, R171
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GENERAL ELECTRIC '"Q' Line, Models 14T016, 14T017, 14T018, 14T020, Continued

\7 |

|6||51|4||3||2
COMPONENT BOARD “A"

| il I 10 |

UNLESS OTHERWISE NOTED
K =1000 M =1,000,000
CAPACITORS MORE THAN 1 =MMF
CAPACITORS LESS THAN 1 =MF
RESISTORS ARE 1/2 WATT
INDUCTANCES IN uh

ASTERISKED (*) NUMBERS
REPRESENT WIRE WRAP TERMI-
NALS MOUNTED ON COMPONENT
BOARD FOR CONNECTING WIRES
FROM OTHER BOARD OR MAIN
CHASSIS

Li50 Fig. 29. Component Boards
_ Viewed from Conductor Side
COMPONENT BOARD “‘A™
TEST POINTS CIRCLED @ LETTERS ASTERISKED (*) NUMBERS
11 ElS5 A TO R203 * 1 FROM C265 * 8 FROM PIN 9—VI113
I B14 B TO R302 * 2 FROM R266 * 9 FROM PIN 9—V107
v Di1o C TO PIN 1 OF V108 * 3 FROM 167 BRIGHTNESS *10 FROM VHF TUNER AGC
v B5 D TO C265, R254 * 4 FROM PIN 11 OF V106 *11 FROM PIN 7 OF V112
vl D13 E TO R167 BRIGHTNESS * S FROM PIN 1 OF V106 *12 FROM PIN S OF V113
VIII C2 F TO +135V * 6 FROM C262, R263, R264 *13 FROM T302
X c9 G TO +120V * 7 FROM R163 CONTRAST *14 GND FOR I-F INPUT
X D8 H TO VHF TUNER—I-F OUT- CABLE SHIELD
X1 D4 PUT
COMPONENT LOCATION BY CO-ORDINATES
A3—C207 Al6—Y151 B14—L154 C12—-C301 D12—L156 E17—R153
A3—-R205 B14—L402 C13--V105 D13—L155
A3—R212 B1—C206 B15-—-C406 C14—C160 D14—R162 F3—R261
A4—C203 B2—C205 B15—C407 C14—C405 F5-—-R272
A4—C204 B2—R214 B16—L151 C15—R15S E1—C210 F12—C312
AS—R204 B3—R306 B17—C154 C16—V104 E1—R213 F13—R307
AS5—C307 B4-—-C311 B17—C155 E1—R215 F13—R308
A5—C309 B5—C309 B17—R158 D2—C211 E2—C208 F15—RI151
A6—R303 B6—T301 D2—R263 E3—C262 F15—R152
A6—C306 B7—C304 c2—V117 D3—C259 E3—R264 F16—V103
A7—R203 B8—V108 C3—R216 D3—-C260 E4—R168 F17—C153
A7—R302 B9—R254 C3—R217 D3—R262 E4—R260
AB—R301 B10—C251 C5—V113 D4—L251 E4—V109 G13—R310
AB8—R303 B11—L301 C5—R304 D5—C256 ES—R269 G14—V114
Al1—RI170 B11—C302 C5—C315 D7—R271 E6—C254 G14—R309
A13—CI158 Bi2—RI156 C5—C404 D8—R251 E6—C267 G14—C313
Al14—R160 B12—R157 C7—C308 D8—C253 E6—R270 G15—C151
Al15—L153 B13—C159 C8—C265 D8—R255 E7—C266 G16—L150
A16—C156 B13—C163 C10—R252 D9—Y251 E13~—-C152
A16—C157 B13—R159 C10—R253 D9—C252 E13—R165
Al16—L152 B13—R161 C10—C258 D11—C161 E14—R164
A16—L157 B13—R169 Cl1—R166 D11—C162 E16—T151
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GENERAL ELECTRIC "Q" Line, Models 14T016, 14T017, 14T018, 14T020, Continued

9'8‘7'6|5|4,3.2’|
COMPONENT BOARD "B"

\ Re 4
R‘%o R203 xi " C20 R205 \
d,.rl"" 7R . 4 ——AAAA—S
] .

C30
CHAN %2 28302 8500

CIRCLED (A) LETTERS

REPRESENT INTERCONNECTING
WIRES TO OTHER CIRCUIT BOARDS
OR MAIN CHASSIS

ROMAN NUMERALS IN
SQUARES DENOTE TEST
POINTS g

COMPONENT BOARD ‘‘B"’

CIRCLED (A) LETTERS ASTERISKED (*) NUMBERS TEST POINTS
A—TOR211—VERT.LIN.CONT. * 1—FROM C251, R170and PIN3 * 9—FROM T201—BLUE u
B—GND.—AUDIO CABLE of V10§ *10—FROM R162 m Ble

* 2_FROM R25 11—FROM R209 HEIGHT CON- Iv
C—FROM R305_VOL_CONT. X 3_rRoM C2i3. R307 TROL v Bs°
D—TQ R305—VOL. CONT. * $_FROM C302. L301 *12—FROM R267 HORIZ. HOLD VII D13
E—TO Cis1, R2S * 5_FROM BIN 12 OF V106 *14—FROM B + BOOST VIII C2
F—TO PIN'3 Vil4 * 7_FROM R252, R253 *15-FROM R.-F TUNER—FIL. IX C9

* 3—FROM PIN 3 OF V103 TERM. X D8
H—TO +135V X1 Ds
I-TO_ R207 VERT. HOLD

CONTROL

COMPONENT LOCATION

BY SYMBOL

C251—B10 R170—A11 R272—F$
CAPACITORS C252—D9 C404—CS R203—A7 R301—A8 L156—D12

C253—D8 C405—C14 R204—AS R302—A7 L157—A16
C151—G15 C254—E6 C406—B15 R205—A3 R303—A6 L251—D4
C152—E13 C256—D5 C407—B15 R212—A3 R304—C5 L301—B11
C153—F17 C258—C10 R213—E1 R306—B3 L402—Bl14
C154—B17 8259_33 gng—gf 2307—1713
C155—B17 260—D3 125— 308—F13
C156—A16 C262—E3 RESISTORS R216—C3 R309—G14 TUBES
C157—A16 C265—C8 R151—F15 R217—C3 R310—G13
C158—A13 C266—E7 R152—F15 R251—D8 V103—F16
C159—B13 8267—%6 glgg—gig §2§§—Slg V104—816
C160—C14 301—C12 155-— 253—C1 V105—C13
C161—D11 C302—B11 R156—B12 R254—B9 TRANSFORMERS V108—B8 gy
C162—D11 C303—AS8 R157—B12 R255—D8 AND COILS V109—E4
C163—B13 C304—B7 R158—B17 R260—E4 V113—CS
C203—A4 C306—A6 R159—B13 R261—F3 T151—E16 V114—G14
C204—A4 C307—AS R160—A14 R262—D3 T301-—B6 V117—C2
C205—B2 C308—C7 R161—B13 R263—D2 L150—G16
C206—B1 csog—gs §163—El4 gzog—gi tm—gw
C207—A3 C311—B4 164—E14 268—] 152—A16
C208—E2 C312—F12 R165—E13 R269—ES L153—AlS MISCELLANEOUS
C210—E1 C313—G14 R166—C11 R270—E6 L154—B14 Y151--A16
C211—D2 C315—CS5 R169—B13 R271—D7 L155—D13 Y251—D9

37




VOLUME TV-14, MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION

VII3A
GENERAL ELECTRIC B
1301 172 578 St wi3s
(TPl : oee
Q" Line AM!—LMITER RO CEY W AUDIO AMP +135V vila
34U6 c306 L 33k KCH 172578 AUDIO OUTPUT
r—— T~ ~Tjee0 T 1265
|
|I 3 105V
L2 -6V
rt
1 3$Rr304
= | 322k L
ﬁ?o' I c308{*
1 W
? »—v r
€302 J- —_ 7
o T

%* SCOPE SYNCED AT 1/2 VERT. FREQUENCY.
¥*% SCOPE SYNCED AT 172 HORIZ. FREQUENCY.

WAVE SHAPES TAKEN WITH NORMAL CONTROL
SETTINGS 8 NORMAL SIGNAL APPLIED.

VOLTAGE MEASUREMENTS ARE IN RESPECT
TO CHASSIS WITH A 20,0000 VOLT METER,
WITH CONTROLS SET FOR NORMAL
OPERATION,NO SIGNAL APPLIED, USING
§AXP4 CR TUBE FOR CONTINUITY.

AMEASURED WITH VTVM.
ENCIRCLED LETTERS REFER TO TERMINAL
BOAROS OF TEST POINT DIAGRAM.

® VARIES WITH CONTROL SETTINGS.
UNLESS OTHERWISE NOTED

K+ 1000 M*1,000,000
CAPACITORS MORE THAN I* MMF
CAPACITORS LESS THAN t=MF
RESISTORS ARE 172 WATT

Flg. 30.

Component Wiring

FIL TO UNF
GND.INYyHF B4 TO UHF ?ﬁ',o,i
ONLY +90V 3c86
10N 13 Posf
| TUNERS
—_ _VHME TUNER __ __ I ONLY 320
;_ — ; -1 ' £33 2 w50
aro | L135 ° [ m =
| o | 1 ! oL -—- 3
RI | 3
o~ W t | ov
g S I
ANTENNA : 130V
e — TEST
/vaoz:o' s b | R POINT @
NG . b -
K - o A + |y | CLE S
Kk agli i | | L~=‘«$ﬁ?‘$’~m 1 (EARLY RlS3
ot L 25! | G2 | TTTTTTT T AND AL 220
OF VI08 470
HORIZ. STAB. et Jd RX- 077 R
| i FIL. +135V  owLy)
c3
| 1
L 478 ! RI5E
o-CORE R AGC
UHE L= — Mo _J 10 UWF TEST 2.2m
e ML CTTRYT T TUNER INRUT POINT TR
1t I T
1 |
1 4 i 20
P J° R | 60 ~ 60
o e CIRGUIT FOR GERMANIUM RECTIFIER I 1
i R405 Y 8
. P Lo 7.5V 0.3v
bR, L 7.5
ceaps” N sec 10w
o R o g 5 o 7600 oL vl
. ~“R403 —
"°F TERMINAL Sm wioNG WISEE S 8 GIRCUIT FOR SELENIUM RECTIFIER —e o —p = B+ 120V
LIS0 TS5 Y40! 40! 1 — = 30MFD
|-F GRID COIL 1T I-F TRANS A R402 al B === Tisov L et13sv
3 350 c40! -8H +] ca02a 403 e
* e
Sw. MR soomro s i fnfg&woﬂgoo ._**r
TEST
L 301 Fomr L 15
AUDIO TAKE-OFF >  wo vioe
Lisi 12006 vz via VIO7  PICTURE  VI05 vioa
DET. ASSEM. OR 12DQ6a  '2AX4GIA 12CAS 12BHTA  TUBE 6AUS 3cB6
R404g3yAC/ \TOVAC / \58
51 2 7
S40t 30!
CB6
L3803 e4n) UHF ONLY V102 viol
ca0s 228 § 24 00 5X8 3805 V109 viog Vi3 vio3
1ol sh 2AF4 —-— - 6CG7 3AU6 578 3ce6
A
A7y cao]l o TGRS A sva\ v _ievac/\20ovac A\ 23 vac]
S PL oK ° 'L/\ ) H _i 4 5 3 4 l 4 5 3 4
* 40l 40l -t TTT/eT T 404 €406
T PIN Lo SCONE
t OF vios L =
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vIOT?
9E|1'\IERAL ELECTRIC — VERT 0SC. — VERTOUTPUT 5005t l —
Q" Line . HI35V < - zenra
. VERT [3M
Schematic ‘ LN K214 R216
70 K 47K
A
-5V
Céo“ R205
2000 00K c210
015 ==
SR203  ==C203
247K 800
R207 $ N i ¢ |
1.75M ST VERT SR21e
HOLL Ve 3300
45v
Raok R213) ca2I2a
HEIGHT ™M l —it
—_— 10K
-i.C208 =C2128
“T.047 10&
LT* >
3oV
{ Wil |
AN
-
AN
VIO5B
““““““ e
/
/ Y106
14Q P4 OR
£sT o0 ] // 13QP4a
POINT 035 e N
g
p- - cis7--—J N h —ZAGV ~INS5 o
s \2 A 4 156 ciez I
d (A @ it
=t LI55 1200h i ]
| 330uh 5n '
SRi6 ——
R159) S :L:::mk RI62 y 5% BEST FOCUS e R
K 220 : W
$+i35v =3 9 * I35V $hies 2200
3 RITO R:68
fis? ::( CONTRAST 200k ,47¥
$22 M ¥
3%V +135v 'smnmzs;
4 [ cise ' ) /' N
- e RIS ,,C159
2.2M ok
3eV
N o
e ‘GZV\QT'OO STAB.  6CGT 4135V
I Las! soosT _ + 285V
; €265 3 TES \ *_:_
= $ R251
82 T -+ ® Seox Pomr‘—j il
Yot v2s2 * VIO
azay 42677 e (|| ez
o / —@ TEST
/ / POINT| 45V R
! 259"
/ / . 8
T~ / poss A26V /=
EST IX : -
POINT M [ 265
* c254 £00
—T_ 5000 T° $ R270 =¢260 Y
1.6V | 47% 48V 2o vIiz
J T opee pRz6z [ DAMPER +|‘g5v
1 c2s3 6 10K 12AX4GTA
“T" 1200
\ L252
b 600! son
L * % c4ozal’ lagf LORE
sour
2 R2
:f‘og’; 350V }
., Res3 R266 /||0V 1600V
+135V € AA 47ox J
l Fig. 39. Main Choassis Schematic with Voltages and Wave Shapes
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GENERAL ELECTRIC '"Q" Line, Models 14T016, 14T017, 14T018, 14T020, Continued

PRODUCTION CHANGES

The following changes were made in the “Q" Chassis during
production.

1. C155 was 680 mmfd. and was changed to 750 mmfd.

2. R264 was 82K and was changed to 75K.

3. C259 was .0047 paper and was changed to .005 ceramic.

4. C263 was 260 mmfd. and was changed to 500 mmfd.

5. C264 240 mmfd. which was connected in parallel with C263
was deleted.

6. C152 was .2 mfd. and was changed to .1 mfd.

7. R170 was 150K and was changed to 47K ohms.

The following Resistors and Capacitors may be found as either
single components or Resistor-Capacitor combinations:

R169 and C163, R301 and C303, R311 and C314, R1 and C1,
R2 and C2, R6 and C3, R7 and C4.

The local-distant range switch and network was eliminated on
late production sets. However, in extremely strong signal areas
where an attenuator is needed, the switch and network is avail-
able, Part Number REM-010.

On some receivers a 2 mmfd. capacitor catalog number RCW-
003 was placed across the antenna input terminals to increase
gain on the high VHF channels.

An alternate germanium power rectifier was used during
production and is shown on the main schematic, pages 32 and 33.

The dual selenium horizontal phase detector diode was re-
placed by two separate germanium diodes which are direct
replacements.

Those chassis which used Tuners RJX-095 or RJX-096, a
capacitor C116 was included in these tuners which eliminated
the need for capacitor C151 on the main chassis board. Capacitor
C151 was, therefore, clipped in half but the leads were left in the
board.

Late production receivers using late production tuner RJX-078
had a capacitor C121 included in the tuner which eliminated the
need for capacitor C151 on the main chassis board, therefore,
C151 was clipped in half, but the leads were left in the board.

A line radiation filter network was added to late production
receivers to conform with F.C.C. requirements and consists of
L403, C409, and C410. This filter network is shown on the main
chassis schematic, pages 32 and 33.

During production, one lead of the 2-amp line fuse was removed
from the dip soldered terminal board and connected to the “ON-
OFF” switch. The tube location chart found on the inside of the

RI63
53 CONTRAST L 201

cabinet back shows only the fuse connection on early production
sets. To check the fuse in late production sets with the back
removed, a continuity check can be made from the top terminal
of the 51-ohm resistor through the “ON-OFF” switch in the
“ON”’ position to the high side of the interlock socket.

Those chassis stamped “21Q"" on the upper right-hand corner
have the later production vertical circuit. The early production
vertical circuit is shown below and the following changes were
made as may be seen by comparing the circuit with the latest
circuit shown on the main schematic.

R203 was 15K and was changed to 47K.

R213 was 470K and was changed to 1 megohm.

C202 was .15 mfd. and has been deleted.

R210 was 180K and has been deleted.

R208 was 470K and has been deleted.

R206 was 220K. It was changed to 100K and later deleted.

R209 was a 2-megohm separate control. It was changed to a
650K-ohm control with a stop at 150K and is combined with the
vertical linearity control.

R170, the plate resistor of the clipper, V105A, was changed
from 150K to 47K because of this vertical change.

128H7a

*
RSV
R21
2T Rz R216
By s S
N R212 c207 T _Re
CLIPPE \ c206
i p
YIOT = 1
VERT 05C.- OUT <
28 =

c210

R215

c2i2a
cz08 I
wizsisos
[ BLANKING

= TO PiN 2, VIO6

Early Production Vertical Circuit

TO PIN 3

TO PING ,_E L252 TO PLATE OF VII2
vIO6 TO c402e  CAPOF VIO
TO PIN 3 ‘Bt BOOST TO R207
OF VII2 aND ‘_l‘b HEIGHT
TO PIN7 TAP 4 ON T25! /70 . &3 CONTROL R209
vio? XN TO PIN () TERM 16 -
M R207 80F VIO A CHassis TO TERM |
TO R209 | VERT {‘ ] * R219 ﬁ’; BOARD 'B
LoLe R220 | X ‘.\. g z R266
v ] T0 Z1Z TO GRND.
T0 R218 ‘L‘\ VI’ 4028 212 TO TER.7
TO TERM |
TO@) +135 AND T20! \\ / 2’ BOARD & N HORZ.
| RI67 RED LEAD \‘\/ <7/ TO PIN #\z TRANS
TO TERM, | | 8 BRIGHTNESS 1T 167 22 TO TERM.5
BOARD "A L/ ZlZ M. -
TO PIN BOARD "B R2il
TO GRND 8OF VIII N
TO GRND | c30 HORIZONTAL & VERTICAL TO B4+135
NTROL
TO DEFLECTION COILS HORZ. OUTPUT TRANS. 8e
BOARD'
TO FA0! 3 SSS.SON-OFF Fig. 32. Component Wiring
TO R402,
R404 /
Vioa VIO5 VERT LIN vios HEIGHT vil3 vI07
T 3CB6 6AU8 R21) 3AU6 R209 578 128H7 LISI ~\vioeo T30 (~\TEST \
DL 2NDI-F CLIPPER \ AUDIO I-F RATIO DET  VERT 0SC @DU- T Teand @’O'NT
BOARD "B VIDEG AMP A \ ISTAUDIDAMP  VERT AMP B L3o1 vios ©
- \ 7 VIO ® @AUDIO 3806 TEST
CENTERING ™. % _— = L 3cB6 TAKE-OFF 5 upic) PRI-BOT. POINT
RINGS \ \ 7 Poi ¥ / Vio9 VIOS UMITER SEC-TOP
- 6AU8 RATIO OET 128M74,
vilq P ik = - HOR, ,fﬁ&’, £ (AL TEST ® IST AUDIO AMR
CA% i AN NG % s N e 1915 OL25 VR S
AUDIO OU o O - HOR HOLO : -
L v 4 TEST
X}:OBSG < m > ® ¢ =7 R267 ISWQF BONT] ST
p=
Ti- |
ISTI-F ———u @ . i b svmtz:ﬁ ST VIO! HORZ MULTI.
K%:‘AP\ ,\“// sl AN
i viI0 @UIS0 aubis outeut
VIo§ )L/ _—— 12006 _
14GP4 OR —— ESRiOUs PICTURE TUBE I
14QP4A 24F4 ix2a !
PICTURE Rl viio e
\5“)382 2 HV RECT 2 00s0n RV RECTIFIER
0SC-CONV o, L3O L!Ql
gg)cls e — ~ POINT 11 I HORZ.QUTPUT
RF AMP H

= {8 vz
T~.I2AX4GTA 0SC-MIXER 101
DAMPER UHF |
iNPUT]

Fig. 34. Tube and Trimmer Location

DAMPER

TUBE & TRIMMER LOCATIONS WITH I3 POS. VHF TUNER & UKF TUNER
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GENERAL @3 ELECTRIC

"U2" Line Receivers, used in Models 21C1548, 21C1549, 21C1550, 21C1551,
21C1552, 21C1553, 21C1554, 21C1555, 21C1556, 21T1540, 21T1541, 21T 1542,
21T1543, 21T1544, 21C1562, 24C1660, 24C1661, 24C1670, 24C1671, and UHF.

This material includes the latest revised schematic used in U2 line, information

on power tuning unit, and other service material. For additional service mate-

rial and earlier schematic, see pages 85 through 92, in Volume TV-13, ADDITIONAL
1957 Television Servicing Information manual.

SERVICING THE PUSH BUTTON POWER SELECTOR AND TUNING UNIT

Should there arise a necesslity to disassemble The retailner cup, 5, secures the spring contacts
the push button selector assembly, this step by to the collector ring assembly, 7, and the center
step process should be followed. Thls procedure shaft, 16. This cup is forced over the spring con-
1s set forth here with added notes pertalning to tacts and has small splines which grip the center
particular points to observe. shaft. Pry the cup from the shaft to free the 13

selector spring contacts, 6. The collector ring

It 1s first necessary to remove the chassls and assembly, 7, will also be free to be removad from
tube assembly from the cabinet as 1s required for the center shaft, 16. Behind this collector ring
normal service. The front escutcheon, Item Number assembly lies the fine tuning screw support disk, 8.
22 on the cutaway view, would be removed from the Each of the 12 VHF channels has a fine tuning sc-
assembly 1in order to slide the chassis out of the rew, 9. The UHF position 1s marked by the absence
cabinet eilther by pulling the ring from the front of a screw and has & fixed locator pin. T> main-
much the same as removing & large knob or by the tain tension on the fine tuning screws, a wire

pressure of the front knob escutcheon agalnst the
ring when pulling the chassis from the cabinet.

spring 1s woven around the outslde of the screws
and 1s held in place by legs on the support disk.

The power selector 1s then fully exposed for ser-
vice. The whole assembly.1ls secured to the main
chassis by three self-tapping screws located on

the frame, Item 19. To remove the assembly, als-
engage the fine tuning plate, Item 13, from the
tuner fine tuning cem. Remove the three screws

from the frame, Item 19, and pull the assembly for-
ward from the tuner. The selector unit 1s coupled
to the tuner much the same as a knob, with a keyed
slot and compression ring, Item 27. The tuner 1s
not secured at the front to the maln chassis when
the power selector is used but is allowed to'"float
in order to provide flexibility in the coupling.

Where service to components of the power selectcr
assembly only 1s required, 1t 1s advised not to
remove the assembly from the maln chassis. One,
the wiring need not be disconnected; two, power 1s
available in case operation of the unit 1s desired;
three, the chassls Dbecomes a solid mounting for
the assembly making 1t easler to work on. o

The nylon shoe, 18, at the top center to which
the contact spring 1is riveted, 1s secured with two
1/4% inch hex head screws, 26. This shoe acts as
the contact release on the push button contact
springs, 6. The position of this shoe determines
the time at which: the contact 1is released and the
pressure exerted on the selector spring to release
1t. Correct alignment may be made by loosening the
holding screws, 26, and moving the shoe assembly
to the desired positlon. The frame is knurled to
securely hold the shoe when locked 1n place by the
2 screws.

At the front of the center drive shaft, Item 16, @ @ 0
is the retaining screw, Item 1, which 1s removed @ CIRCLED NUMBERS REFER
with a 1/4 inch open end hex wrench. The removal TO ASSEMBLY CAT. NO'S
of this screw allows the number disk, 3, to be re- ' i
moved as well as the support ring, Item 2. The POWER SELECTOR ASSEMBLY CUTAWAY E BOXED LETTERS REFER
support ring is keyed to the center shaft. TO GREASING LOCATIONS
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(Cl112 to
re-

is

to the

C110), R194 the 9500 ohm 7 watt dropping
No 22 ohm resistor is used

With late version VHF tuners R194
with late version tuners.

connected between C1l12 andCl10 and a lead con-

ohm resistor i1s connected from the +275V feed
nects directly from Clll (B+ output)

In using the RUX-022 with early UHF tuners a?22
sistor is then connected between the UHF B+
output C111 to the B+ input point on theUHF

thru to the UHF B+ input feed thru

tuner,

othercolors

Late tuners may have

Early RJX-110 can be identified by a brown,
identification and are revised as follows

To lmprove the stabllity of the noise cancel-
ler and prevent AGC flutter, R204 was changed from
red, or orangz dot on the top deck at the right

1.5 megohms to 1.2 megohms and Cl169 changed from

10,000uuf., to 20,000 uuf.

rear corner,

UHF B+ input point.

R106 1s changed invalue from 1000 chms to 470

R105 is recomnected to the +275V input

ohms .

at the junction of L137, R104 and Cll2.
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«+— To remove the safety glass for cleaning without
removing the chassis, move the four bottom glass
channel screws from under the front cabinet rail
or under the front of the cabinet on table models.
811de the bottom glass channel out. Pull the

safety window out at the bottom and drop away from
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is not removable from the front. Replace the glass

For sa

fety reasons,

in reverse order of disassembly.
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I VOLUME TV-14, MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION
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Revised schematic of "U2'" Line Receivers. Numbers in squares refer to
waveshapes shown on pages 87 and 88 in Volume TV-13, ADDITIONAL 1957
Television Servicing Information manual.
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VOLUME TV-14, MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC '"U2" Line Receivers, Continued

b

REAR % 5 REAR# 4 REAR# 3 9
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VOLUME TV-14, MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION

MODELS
4 ‘ With or without UHF
GENERAL: ELECTRIC 21C137
' 21C138
21C143
“U" LINE 216160
TELEVISION RECEIVERS 21C161
UHF MODEL NUMBERS BEAR SUFFIX “UHF" 21C162
R T R, : . . . 21C172
General Electric '""U" Line receivers are used in models listed at right. 217050
This service material is presented on pages 45 through 52. The Hotpoint 217054
Co. "U" Line receivers, used in models listed below, are identical to 217055

sets covered by this material. 217056
217057

o 217060
‘::k:, 217061

° 24C182

24C183

"U'" Line Receivers, Models 215401, 215402, 21S403, 21S451, 215452,
218501, 21S502, 21S552, 215553, 215554, 245801, 24S802.
VHF TuNEf PROGRAM WHEEL
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y G
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GEN.
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£ SHIELD WITH
MASKING TAPE
' OR EQUIV.
et OUTPUT OF
SCoPE SWEEP GEN.
] o ::
K-117J413 750 RESISTOR,
i 1/2 WAT T CARBCN

SWEEP OUTPUT FILTER

(NOT NEEDED W(TH
4a)

TO MARKER
HOR. SWEEP VOLTAGE VHF GE ST-
TO SCOPE TUNER SOLDER OR
Response  UNOTWELDECD PAIR CLIP TO CHASSIS
FROM RECEIVER GROUND
AT TENUATOR
Fig. 13. I-F Sweep Equipment Connection Diagram Fig. 15. IF Sweep Jig
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VOLUME TV-14, MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION

GE "U" Line UHF IND
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2. Connect sweep generator to capacity type jig as shown in
the alignment chart. If General Electric sweep equipment is
used, the indicated resistor should be omitted.

3. Connect a 3-volt bias battery between Test Point II and
chassis ground (positive battery lead to chassis).

4. Place —45v bias voltage on pin 5 of V110 (positive side to
ground).

5. Connect scope through 10,000 ohms to Test Point III.
Calibrate vertical gain of scope for 5 volts peak to peak for 2-inch
deflection. When aligning, base-line to 45 mc marker should be
kept at 2 inches. Refer to pre-peaking chart if alignment difficulty
is experienced. Immediately below the alignment chart are
shown stage by stage I-F response curves starting at the last

I-F SYSTEM ALIGNMENT

The alignment of the I-F system involves the adjustmg:nt of
3 traps and 5 pass-band tank circuits. Allow at least 15 minutes
warm-up for the receiver and test equipment before proc_ecdlpg.
Follow the usual precautions regarding equipment termination
and cable dress. Some tuning cores will apparently go through
two peaks. In all cases, the cores should bc.tuned to the ﬁrst
peak starting from the “out’” position. Adjustment locations
are indicated in Fig. 16.

NOTES:

1. Set channel selector and volume control to channel 11 or
some other unused high channel. Turn fine tuning control fully
counterclockwise. Set contrast control fully clockwise.

I-F stage and working progressively toward the tuner. These
curves may be used to an advantage when checking I-F system
difficulties.

VIDEO I-F ALIGNMENT CHART

DESIRED RESPONSE

REMARKS

CONNECT SWEEP
STEP GENERATOR ADJUST
1 L150 & L157 for minimum
at 47.25 me.
2 T151 to set 42.5 mc mark-
Using sweep input jig as | & at 40-55%.
3 shown in Fig. 15. T152 to set 45.75 mc
. Center sweep frequency to marker at 40%.
approximately 44 mc. Sweep q
4 X 4 L135 to set width of peak
width approximately 10 mc. R 6 GG
5 L151 & T153 for peak
region symmetry.

“Blow-up” scope pattern
to see trap. After setting
traps, set scope gain per
note #5 above.

Adjust L135 simultaneously
with L.151. 41.25 mc marker
is very critical and should
be kept between limits of
*50%,. Peak of curve may
fall between limits of 1109,
and 1309, using 45 mc as
the 1009, reference.
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VOLUME TV-14, MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC "U" Line Receivers, Alignment Continued

PRE.-PEAKING: Should difficulty be experienced in obtaining the
proper video I-F response curve, the tuning and gain of the
individual stages may be checked.

If each coil is peaked at the indicated frequency in the chart
at the right using an AM signal, an over-all i-f response curve
which tlosely approximates the proper curve will be achieved.
After this is done, the over-all sweep method should be used to
permit proper final shaping of the curve. This peaking may be

stage by stage starting from the last i-f grid are indicated. When
observing these responses, use the same equipment and bias
battery connections as for the sweep alignment procedure above,
except for the sweep generator output cable. Remember to
reduce the sweep signal amplitude while progressing toward the
1st i-f stage.

A-M PRE-PEAKING FREQUENCIES

done by using an AM signal or the sweep method may be used
by adjusting the coils for maximum amplitude at the desired LA . ioonnonmcosonnusesesnssonsmsinda et wT 445 mc
marker points. LISOTRAP....................... sr e 47.25 mc
Since it may be possible to obtain two peaks through the coil L1S1............ To set 42.5 at maximum from base line
adjustment range, make certain the coil is aligned for the first 3 R EE REE R LRSS REEE R 425 mc
peak (slug starting from ‘“out’’ position), except for L150. }igg ---------------------------------------- 2232 mc
As a further aid to response trouble shooting, the i-fsystem | © 77 - rrorrrrrrrorrrr ey 2 2imce
curves obtained by progressively inserting the sweep signal
~ 1
y. A
y.4 [ A f
/ N\ !
K-i170329 T ®-179330 7 %-179331 7]
I RREEE
N A A 11 I‘*JH'
N 4 =
45.750MC1
N 11 41.25MC
TN 4575M a . Zaame L
42.5MC y 25M Frry ;
\ | | B
\ s2.0omc +H \ 45.0MC —H
T
\ v, Y N
N N
N -~

T153 Response
(Sweep ot grid of V105 through
.001 MF)

T153 & T152 Response
(Sweep ot grid of V104 through
.001 MF)

T153, T152, T151 Response
(Sweep at grid of V103 through
.001 MF)

Fig. 17. Progressive Alignment Curves

AUDIO I-F ALIGNMENT

2. Connect two 100,000-ohm resistors (in series) between pin #2
of V114 (6T8) and chassis. These resistors should be chosen
as accurately as possible for equal resistance.

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

AUDIO ALIGNMENT CHART

CONNECT VIVM OR 20,000
STEP OHMS/VOLTMETER ADJUST METER INDICATION REMARKS

1 T171 secondary (bottom) Adjust for maximum de-
Between Pin  #2 of V114A flection.
and chassis.

2 T300 primary (bottom) Adjust for maximum de- | Repeat steps 1, 2, and 3 to

flection. assure proper alignment.

3 Between Test Point V and | T300 secondary (top) Adjust for zero volts d-c
the center of the two 100,- output.
000-ohm resistors.

500 MMF IN64
4.5 MC TRAP ALIGNMENT T rSTe—
1. Turn contrast control fully clockwise.
2. Connect detector network (Fig. 18) to Test Point IV and set
contrast to maximum. Connect oscilloscope to network.
3. Apply a 4.5 mc AM signal through .001 MF to Test Point III. TO CHASSIS
4. Tune the bottom core of T171 for minimum signal observed EOE ER‘ *
on oscilloscope. RECELY

TO VERTICAL

68K 100K
INPUT OF SCOPE

Fig. 18. Detector Netwark
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VOLUME TV-14, MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC '"U" LINE Late Production Main Chassis Schematic
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Main Chassis Schematic (Late Production) with Wave Shapes and Voltages
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uluummum,.

GENERAL ELECTRIC "U" Line Schematic Diagram and Production Changes
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PRODUCTION CHANGES

1. R-F Tuners

a. During production, two types of VHF tuners were employed.
These types bear the same catalog number except for the use of
a suffix “A.” The two tuners differ only in the mechanical selec-
tor shaft. Therefore, either may be used, R]JX-039 or RJX-089A
for VHF-UHF combination tuners and the RJX-090 or RJX-
090A for VHF only models.

b. The supply voltage to the R-F tuners was changed slightly
during production. Early chassis employed a dropping resistor
between the +275 volt supply and the high B 4 input to the
tuner. This resistor dropped the voltage to approximately +265
volts. In later chassis this resistor (R401) was removed and the
4275 volts was supplied directly to the tuner.

2. Avudio Output—Low Voltage Section

The bleeder resistor R402 was removed very early in produc-
tion as the voltage divider formed by the audio eutput tube was
found to be of sufficient regulation.

3. Width Control

The Width Switch S250 was removed in early production and
a nominal size horizontal raster was established making adjust-
ment unnecessary.

4. R-F Attenvator

The Antenna Attenuator Circuit and Switch was removed
during late production. If, in your area, the set has a tendency
to overload or attenuation is necessary to prevert cross modula-
tion, an attenuator accessory kit is available. This kit bears the
Catalog No. REM-010.

5. Phase Detector

A great improvement in phase detector stability was found in
the use of germanium dicdes in place of the dual selenium phase
detector. These diodes should be used whenever phase detector
diode replacement is necessary. The diodes arz furnished in-
dividually and bear the Catalog No. RED-006. Receivers con-
taining this change will be stamped #74 or higher on the chassis.

6. Fusing

An AC line Fuse (F401, 3 amp Slo-Blo, Catalog No. REF-028)
has been added to later production models in series with the AC
switch and the power transformer.

7. Vertical Oscillator

In order to prevent changes in the vertical size during warm-up
or variations in line voltage, a temperature comp-=nsating resistor
(R222) was added between the B+ Boost supply and the height
control. This change also necessitates a change in value of C211
from .036 mfd to .033 mfd. The bottom end of R210 (Height
Control) is no longer connected to low B4 135 volts. For differ-
ences see the main chassis schematics.

8. Picture Tubes

a. Three 21-inch versions of picture tubes have been used in
production. These are in order from early to late 21ALP4A,
21ATP4A and the 21BTP4. These tubes differ only in their
aquadag coating and the latest version will always replace an
earlier type. If it were necessary to replace a 21BTP4 with
either of the other types, the filter capacitor and resistor C264
and R268 must be installed in the chassis. Th2se components
are incorporated with chassis having the early tyoe tubes.

b. Two versions of 24-inch tubes were used. Ther are the 24YP4
and the 24DP4/24YP4. Here the latest version should be used
for replacement. In any case, the replacement of a picture tube
may always be made with the same type as found in the re-
ceiver.

9. Cabinet Backs

On console models only, two types of cabiret backs were
used during production. Early models employed a back with
metal louvers at the top and only the lower fibre board section is
available, Catalog No. HAB-005 for 21 in. and HAB-004 for
24 ir.. Late production models used a full fibre board back and
is available as Catalog No. HAB-007 for 21-in. mcdels and HAB-
008 for 24-in. sets.
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GENERAL ELECTRIC "U" Line Component Boards Service Data (Continued)
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Component Location from Component Side of Solder Boards
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BOARD “A"

From C174

From R305—volume control
From chassis & lug of T301
From *25 C.B. A

From C400C, +135V

From VHF tuner 6.3 VAC
From pin 11—V116, Crt. socket
From center arm R305

From bottom tab R305

*10 From +4C311 & T301 red

*11 From R178 center (brightness)

*12 From *25 C.B. A

*13 From T301 blue

*14 Ffom R173 tap

*15 From *19 C.B. A, VHF tuner +275V
*16 From VHF tuner +135V

*17 From pin 7 V110, C.B. B (D)

*18 From *27 C.B. A

*19 From 4275V C.B. B

*20 From VHF tuner 1-F ¢able shield

*21 From VHF tuner I-F cable center
*22 From *16 C.B. A

*23 From VHF tuner—AGC

*24 From T400 orange—24VAC for power

tuning
*25 From *12C.B. A
*26 From *4 C.B. A
*27 From *18C.B. A

A to R178—brightness
B to pin 8—V108, C.B. B *21
C to C173—contrast top

D to T301 green
E to C251 & R205, C.B. B *13
F to R210, +135V

ASTERISKED (*) NUMBERS

Represents wirewrap terminals
mounted on component board for
connecting wires from other board
or main chassis.

CIRCLED (A) LETTERS

Circled letters represent intercon-
necting wires to other circuit board
or main chassis.

VOLUME TV-14, MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC "U'" Line Component Boards Service Data (Continued)

M Represents element of the tube that

is attached to cap at top.

@Circlcd roman numerals indicate

test points.

Unless Otherwise Noted

K =1000, M =1,000,000
Capacitors more than 1=MMF
Capacitors less than 1 =MF
Resistors are 14 watt
Inductances in uh

View shows components and wiring as
mounted on component side of board.

BOARD “B”

From R210—Hecight cont.

R179—Crt. socket
From yoke pin 4, *14
From pin 6 of T250

F250
From fuse F250
From L400—Choke, +275V
From T400—Green wire

1
3
4.
6. From negative term, of C209 and fuse
7
8
9

*10. From T400—Y /R wire

*11. From T400—G/Y wire
*12. From S250—width switch

*13. From R203 & R204, C.B. A (E)
*14. From

’;15. From pin 2

in 4 of D200—Def.
& yellow 1d of T201
—Crt socket

yoke

*16. From R260—8 on T250
*17. From pin 3 of D200—Def. yoke & red

1d. of T201

*18. From R208—vert. hold cont.
*19. From C400D—pos, terminal
*20. From T201—blue 1d.

*21. From pin 3—V113, C.B. A(B)

*22. From R210—hcight cont.

C.T.

To R214—vert. lin. cont.

To C209—pos. terminal

To R271—horiz. hold cont.

To pin 3 of V107, C.B. A17

To 5250—width switch

To +275V, C.B. A*19

To C400B—pos. terminal, 4275V

H. To R271—gd. side

SERVICE HINTS

There is little reason for removing the boards from the metal
chassis. Occasionally, shorts occur between the component lead
endings and the metal chassis. When checking a receiver sus-
pected of intermittent shorts, it will save the technician time if
first he inserts a screw driver through the holes and bends over
those long leads that remain to where they do not come in cantact
with the metal chassis. Care should be taken not to bend the
leads to where they contact other component leads or connections.

In cases where soldering to the component board appears
difficult, it will be found that access can be improved by using a
bent tip lightweight soldering iron. The l4-in. tip available for
the General Electric low-wattage iron may be bent to 45" and
will easily reach all points on the soldered boards through the
holes. A number of solder irons appear on the market which
may be equipped with a 45° tip (UNGAR is a good example).
The edges of the holes can be used as a rest for the side of the
iron which allows the technician to steady the tip while soldering.
The smaller size tip and lower wattage of the iron allows heat to
be applied to a connection for longer periods without damage
to the plated board. Care should be observed not to scrape solder
from the iron onto the side of the chassis holes for this will later
come loose and fall between the chassis and plated boards and
develop shorts. Parts which require removal for checking should
have the lead connections heated alternately while applying
pressure to the component until the leads become loasened
from the solder boards. In most cases, loosening only one lead
will be sufficient to make a component or circuit test. The use of a
soldering aid tool is recommended, mostly to clean the com.-
ponent mounting holes after component removal.

The case where some difficulty has been found in component
removal is the Audio Ratio Detector Transformer and with
tube sockets. Here removal is hindered by the number of cannec-
tions that must be loosened. With careful heating, the part can
be removed for checking. In some cases, it is advisable to break-
away the transformer base or plastic socket and remove each
connection separately. =
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VOLUME TV-14, MOST-OFTEN-NEEDED 1958 TELEVISION SERVICING INFORMATION

MOTOROLA

CHASSIS TS-423, TTS-423, WTS-423

This material is exact for TS-423, and this chassis schematic is on pages 58-59,

with the Sound Section printed on page 57.

Chassis WTS-423 differs only in the

use of VTT -84Y Tuner with this schematic printed on page 57. Chassis TTS-423
is the same as TS-423 except for the use of a three stage I. F. and a tuner with a
different shaft length. The circuit of this different Video I.F. Section is onpage 56.
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TO REMOVE THE CHASSIS

1. Remove the back cover.

2. Remove the carrying handle by removing two screws in
the handle. Remove the handle completely to eliminate
scratching of the cabinet.

3. Remove all operating control knobs.,

4. Using a protective pad, turn the receiver so the bottom
screws are accessible, Remove the two screws holding the
chassis to the cabinet (these screws are located midway be-
tween the front and rear of the cabinet),

5, Disconnect the yoke plug,

6, Disconnect the speaker leads.

7. Disconnect the picture tube socket,

RECEIVER MODEL BREAKDOWN CHART

TV
Model Description Chassis
14P3-1 Table, charcoal: steel WTS-423
YI4P3-1 Table, charcoal: steel WTS-423Y
14P3-2 Table, charcoal: steel TS-423
Y14P3-2 Table, charcoal: steel TS-423Y
14P4-1 | Table, mocha & white: steel TS-423
Y14P4-1 Table, mocha & white: steel TS-423Y
14P5-1 Table, flame & white: aluminum TS-423
Y14P5-1 Table, flame & white: aluminum TS-423Y
14P5-2 | Table, yellow & white: aluminum TS-423
Y14P5-2 | Table, yellow & white aluminum TS-423Y

14P5-3 Table, light blue & white: aluminum |TS-423
Y14P5-3 | Table, light blue & white: aluminum jTS-423Y

14P6-1 Portable, mocha: steel TTS-423
Y14P6-1 | Portable, mocha: steel TTS-423Y

14P7~1 Portable, antique white: steel TTS-423
Y14P7-1 Portable, antique white: steel TTS~-423Y

14P7-2 Portable, flame & white: steel TTS-423
Y14P7-2 Portable, flame & white: steel TTS-423Y

14P8-1 Portable, saffron & white:aluminum | TTS-423
Y14P8-1 Portable, saffron & whiteraluminum | TTS-423Y
14P8-2 Portable, cerulean blue & white:

aluminum TTS-423
Y14P8-2 Portable, cerulean blue & white:
aluminum TTS-423Y

8, Carefully slide the chassis toward the rear of the cabi-
net. When the chassis is near the end of the cabinet, it will
be necessary to swing the right-hand side of the chassis (as
viewed from the rear) outward and the left-hand s:de of the
chassis inward to give sufficient roombetween the chassis
and the cabinet for disconmnection of the high voltage anode
lead, After the high voltage lead is removed, the chassis
may then be removed.

NOTE: It should not be necessary to remove the ion
trap,centering device or deflection yoke to remove the chas-
sis. However, care must be exercised when the chassis is
being removed from the neck of the tube so as not to dam-
age the yoke by cutting into the windings with a sharp edge
of the chassis,..alsokeep frombending the othe mnzck com-
ponents,

TO REMOVE THE SAFETY GLASS FCR CLEANING

1, Remove two Phillips head screws (1 & 2) fram handle
(H) and remove the handle,

2, Position cabinet so the screws 3 and 4, underneath the
cabinet front (CF) may be removed,

NOTE: Special holt head screws were used on some chas-
sis. A special tool, Motorola Part No. 66T7425C1 will be
required to remove these screws in order to remove the
safety glass,

3. Pull lower portion of cabinet front (CF) outward, away
from cabinet,

4. Lift cabinet front (CF) upward until it is released from
the upper edge of the cabinet.

5, Clean the safety glass with water, mild soap, and a clean
soft cloth, Dry the surface with a clean, damp chamois,
Never try to clean the safety glass by hard rubbing with a
dry cloth. This will only tend to scratch the surface and
produces an electrostatic charge on the plastic which will
attract more dust from the air,

53




VOLUME TV-14, MOST-OFTEN-NEEDED

1958 TELEVISION SERVICING INFORMATION
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),
SAFETY GLASS REMOVAL

After the dust and grease film have been removed from
the plastic, the safety screen may be waxed with a good
grade of commercial wax (make certain the wax is not harm~
ful to plastic surfaces). The wax will fill in minor scratches
and help prevent further scratching. Apply the wax ina
thin, even coat and bring to a high polish by rubbing lightly
with a dry, soft cloth such as cotton or flannel,

TO REPLACE SAFETY GLASS

1. Carefully insert top edge of cabinet front (CF) into slots
provided at top of cabinet,

2. Allow cabinet front to swing into place. Replace lower
screws 3 and 4: Place handle into position and replace
screws 1 and 2,

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.

HORIZONTAL OSCILLATOR ADJUSTMENT

The HORIZONTAL HOLD control should have a sync
range of approximately 30 degrees. If the control is too
critical, adjust by the following procedure. It should be
possible to adjust the horizontal oscillator coil with the re-
ceiver in the cabinet,

1. Set all controls for a normal picture.

2, Using a piece of wire, short the pin labeled "HORIZ
AFC" to ground. Use the appropriate test receptacle and
correct pin number as required by the particular chassis
(for test receptacles and pin connections see Figure 5).

3, Connect a .1 mid 400 volt capacitor in parallel with the
HORIZONTAL OSCILLATOR COIL (L-501), These conneo-
tions may be made externally to the chassis by using the
pins labeled "HORIZ OSC COIL" and ""GND". Use the ap-
propriate test receptacle and correct pin numbers as re-
quired,

4, Adjust HORIZONTAL HOLD control, at rear of receiv-
er, to the point where the picture almost remains station-
ary...as far as horizontal sync is concerned. Also, make
sure that the picture is synced vertically.

5. Remove the .l mid capacitor shunting the HORIZ COIL
and without turning the HORIZONTAL HOLD control, adjust
the HORIZ COIL slug to the center of the range in which the
picture almost remains in sync horizontally, Screw of the
slug is located just behind the local-distance switch,

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

ALIGNMENT

IF AND MIXER ALIGNMENT

3
1. REMOVE...the deflection yoke plug to eliminate RF in-
terference and use a variac tomaintain 117 volt line voltage.

2, APPLY...minus 3 volts to [F AGC, by connecting a 3
volt battery between the IF AGC test point and chassis
ground., Positive side of the battery goes to ground (see IF
alignment detail and use the appropriate test receptacle).

3. DISABLE TUNER OSCILLATOR..,by grounding pin #9
of V-2 (5U8), and turn the channel selector to channel #13.

4, TUNE.,.the sweep generator center frequency to 44 Mc
with a sweep width of 10 Mc, and do not change these set-
tings, Adjust generator.output below point of receiver lim-
iting.

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

6, CONNECT...a .001 to .,005 mf capacitor in series with
the generator lead, and connect generator as given in the
procedure, Terminate generator at end of cable with proper
matching resistor.

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 JACK. This location will not change for the en-
tire IF and mixer alignment.

PROCEDURE
With the sweep generator connected to the 2nd IF TEST

JACK and the oscilloscope at the VIDEO DETECTOR TEST
JACK:

1. ADJUST...the video detector transformer primary and
secondary (T-102) to position the 45.75 and 42.25 Mc mark-
ers as shown in curve A, Markers must be between 5 and
15% down from the peak., Set the markers with the marker
generator, The slugs should be tunedas far from each other
as possible,,.s80 the slugs are just entering the coils, By
bringing them slightly closer to each other, the curve illus-
trated will be obtained.

2, MOVE...the sweep generator from the 2nd IF TEST
JACK and connect it to the lst IF TEST JACK (see IF &
sound alignment detail -Figure 6),

3. ADJUST...the lst IF transformer primary and second~
ary (T~101) so the 45,75 and 42.25 Mc markers are 25 to
40% down from peak of response curve and there is a 15%
valley between peaks (see curve B). The slugs should be
tuned as far from each other as possible...so the slugs are
just entering the coils,

4., MOVE.,.the sweep generator from the lst IF TEST

JACK and connect it to the MIXER TEST RECEPTACLE
(point F) located on the tuner.

5. ADJUST...the mixer plate coil on the tuner (L-11) and
the 1st IF grid coil (L-102) to position the markers down
50% to 65% from the peak of the response curve (see curve
C). The slugs should be tuned as far from each other as
possible,..so the slugs are just entering the coils.

6. EXAMINE THE RESPONSE CURVE...and note position
of the 42,25 Mc marker, If it is less than 50% down from
the peak of the curve, spread the turns of the mixer band-
pass coil (L-101 located on the main chassis) so it is down
50% to 65%.

7. TOUCH-UP,..the mixer plate coil (L-11) and the lst IF
grid coil (1L-102) until the proper bandpass curve is obtained
as shown in curve C., Observe slug position as given in
step #5.
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SOUND ALIGNMENT (Station-signal method)

The sound systemn used in the TS-423 receiver consists
of an audio 1F amplifier stage, a quadrature grid detector
and an output stage, Since this type of sound system is ex-
tremely sensitive, relatively small input 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 impossible. For this reason, it is necessary to
use a very weak signal when aligning the driver and the de-
tector input coils, Actually, the signal should be well down
into the noise level for proper tuning action,

PROCEDURE (For strong signal areas)

1. CONNECT...the negative prod of the VTVM to pin #2 of
the quadrature coil (L.-302); this test point is the junction of
R-306 (560K) and pin #2 of the quadrature coil, Connect the
positive meter lead to chassis ground.

2. CONNECT..

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

.the antenna and tune in a station.

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

5. ADJUST...the quadrature coil (L.-302) for maximum
negative reading on the VT VM (tune slug as close to chassis
as possible).

NOTE: There are two points of tuning for the quadra-
ture coil,..one of which is incorrect,

The correct tuning point will produce approximately
2-1/2 volts, The incorrect tuning point will produce ap-
proximately 1-1/2 volts. Severe misalignment of the driver
and detector grid coils will reduce the value of this tuned

voltage. If this occurs, tune for maximum negative reading
on the VTVM,.,later adjustment of the input coils wil. pro-
duce the 2-1/2 volts.

After the correct tuning point has beenestablished, make
the final adjustment of the quadrature coil based on mini-
mum sound distortion. MAKE NO FURTHER ADJUSTMENTS
OF THE QUADRATURE COIL DURING THE REMAINDER
OF THE ALIGNMENT.

Proper adjustment of the quadrature coil is important
to proper sound opera‘ion on all signal strength levels,

6. REDUCE.,.the signal input at the antenna (disconnect
one or both leads and separate from the receptacle...or in-
sert resistors) until the picture has been considerably
weakened,

7. ADJUST...the primary and secondary of the audio in-
terstage transformer (T-301) for best signal-to-noise ratio
as determined by listening to the sound. If signal is too
strong, exact tuning will be difficult, (Cores of trans-
former must be tuned as far from each other as possible...
so that cores are just entering the coils,)

8. ADJUST...the audio take-off coil (L.-301) for best sig-
nal-to-noise ratio as determined by listening to the sound
output. If signal is too strong, exact tuning will be difficult.
(Tune core as close to chassis metal as possible.)

9. READJUST...the interstage transformer (T-3)!) for
best possible signal-to-noise condition,

10, If considerable alignment was required to complete the
foregoing procedure, it wculd be advisable to recheck the
tuning of the quadrature coil using a strong signal as :n step
#5. However, if the quadrature coil is realigned, 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 sig-
nal.
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PROCEDURE (For weak signal areas)

1. CONNECT...the negative prod of the VTVM to pin #2 of
the quadrature coil (L-302), Connect the positive meter
lead to chassis ground. This test point is the junction of
R-306 (560K) and pin #2 of the quadrature coil.

2, Usingmaximum available signal input, roughly align the
primaryand secondary of the interstage transformer (T-301), i

ilﬂﬁl

the take-off coil (L-301) and the quadrature coil (L.-302) for YOl 918 S22 198

maximum quadrature grid bias (meter reading) of 1-1/2 | ve

volts. (See note under Part 5 of the procedure for strong 1A ALY STy

signal areas.) =
S

3. Using maximum available signal, align the quadrature
coil (L-302) for minimum sound distortion, (Tune slug as

dez vty

10K

close to chassis metal as possible.)

4. Using the weakest signal possible, adjust the primary
and secondary of the interstage transformer (T-301) for
best signal-to-noise conditions, (Tune cores of transformer
as far from each other as possible,..30 cores are just en-

tering the coils.)

5. Using a weak signal, adjust the take-off coil (L-301) for
best signal-to-noise ratio. (Tune core as close to chassis
metal as possible.)

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.
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4.5 MC TRAP ADJUSTMENT

1. Carefully tune receiver to local station and advance con-
trast control, Turn "LOCAL-DISTANT" switch to distant
position,

2. Adjust local oscillator (fine tuning) to bring 4.5 Mc in-
terference dots into picture by tuning video carrier down
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side of response (toward sound break-up).
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3. Adjust sound trap (L-106) to find the two points of ad-
justment at which sound beat is just noticeable on the pic-
ture tube screen. Rotate the core toward center of the two
points, Use minimum amount of inductance (core out of
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coil) that will result in no apparent beat interference.
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