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RADIO DIAGRAM MANUALS
[] New 1958 YOLUME L8

Price $2.50

Repair quickly all new 1958 sets as
well as older radios. This big volume
contains clearly printed, large sche-

1958 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 1958 sets. In-
cludes material on portables, clock
radios, record changers, FM, and
auto sets. A worthy companion to
seventeen previous volumes used by
over 143,000 shrewd radio service-
men. Large size: g% x 11 inches.
Manual style binding.

Postpaid. only ......... $25_0

DI \\-R\\‘S

RADIO DIAGRAMS FOR PREVIOUS YEARS

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

[] 1957 [ 1956 [J 1955 [] 1954 [] 1953 [] 1952
Volume 17 Volume 16 Volume 15 Volume 14 Volume 13 Volume 12
$2.50 $2.50 $2.00 $2.50 $2.50 $2.50

O 195 1950 [ 1949 [J 1948 [ 1947 (O 1946

Volume 11 voiume 10 Volume 9 Volume 8 Volume 7 Volume 6
$2.50 $2.50 $2.50 $2.00 $2.00 $2.00
1942 (194 []1940 [ 1939 [0 19261938

Volume 5 Volume 4 Volume 3 Voluma 2 Volume 1
$2.00 $2.00 $2.00 $2.00 $2.50
[] INDEX for all Radio and TV Manuals . ... ... 25¢

[] RADIO SERVICING COURSE

Here is your practical radio course of 22 easy-to-follow
lessons. Review fundamentals, learn new servicing tricks.
Just like 2 $200.00 correspondence course. Everything in
radio servicing. With self-testing questions. 0
New edition. Priceonly .................. $2§_

Simplified
Radio
Servicing

[] Simplified Radio Servicing by
COMPARISON Method l

Revolutionary different COMPARISON technique per- by
mits you to do expert work on all radio sets. Most repairs | Comparison
can be made without test equipment or with only a volt- ¥ Method
ohmmeter. Many simple, point-to-point, cross-reference,
circuit suggestions locate the faults instantly. Plan 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 5S¢ resistor. Developed $150
by M. N. Beitman. New edition. Priceonly................ 1 pucthad

[] 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 |l inches. Your priceonly.........., $l

- quicker; and priced at only $3,

SUPREME TELEVISION MANUALS
[] 1959 TV Manual, 1v.i5

This new giant volume of 1959
televiston factory data will give
you everything you need to repair
and adjust all present-day TV sets.
The television series manual: are
amazing bargains and defy compe-
tition. The 1959 volume contains
circuit explanations, 192 pages of
alignment facts, test patterns, re-
sponse curves, waveforms, voltage
charts, hints, and dozens of mam-
moth double-page work-bench di-

Most - ()ﬁcn . Nowded
1959

e e
i Tclcwsmn

Servicimg Information

s agrams. Large size 8%x!1 inches.

o /’J Sturdy covers. Book binding opens
———'/"::’— flat. Amazing value.

= Price postpaid, only. ... $3

EARLIER TV MANUALS FOR 1958 TO 1948

Supreme IV manuals cover all needed service material on every popular
TV set of every imporiant 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
Radie manuals described at left.

$3.

[ 1958 Television Manual, TV-14,
OO ADDITIONAL 1957 TV, Vol. TV-13, $3.
OO EARLY 1957 TV Manual, TV-12, $3.

[D1956 TV [J 1955 TV [] 1955 TV  [J 1954 TV
Yolume TV-11  Additional, TV-10  Early, Yol. TV-9 Yolume TV-8
$3.00 $3.00 $3.00 $3.00
O 1953 1V g 1952 v (O 1951 v [] 1950 TV
Volume TV-7 Volume TV-4 Volume TV 5 Volume TV-4
$3.00 $3.00 $3.00 $3.00
O 1949 TV [J 1948 TV 01957-58 RCA
Volume TV-3 Volume TV-2 Volume $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 2 $200.00 correspondence course. Lessons
on picture faults, circuits, adjustments, short-cuts, UHF, alignment
hints, antenna problems, trouble-shooting, test equipment, picture 3
analysis. Special, only .. 5

(] 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 ... ... ... ... ... Boo6aoa 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, 95
instructor’s notes, test questions. New edition. Only. ... . ... $3_

[] ANSWER BOOK to the above course. ...... 25¢
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° SW4 CHASSIS
Adm'ra’ Models 581 and 582
REMOVING THE CHASSIS

The front section of the cabinet is removable for 6. Gently lift the cabinet front from the cabinet back

. - ! and chassis.
alignment and for servicing the component side of n S18

the chassis. To remove chassis from cabinet back for servic-

. . . ing the wiring side of the chassis:
To remove the cabinet front from the chassis. pro- N =

d follows - 7. Remove the other two Phillips head screws in the
L e 8 B A HG battery compartment.

1. Remove the battery compartment cover. 8. Make sure tuning gang is closed. Then remove
2. Remove the batteries. the two Phillips head screws that are visible —
one near the tuning capacitor and the other in

3. Remove the two Phillips head screws in the bottom lower left corner as radio is viewed from the front.

of the battery compartment. 0. Lif ker . .
Pull the tuning knob off - Lift speaker from cabinet and away from chassis.

10. Gently lift the printed circuit chassis out of

5. Remove the Phillips head screw at the left of the -
cabinet.

tuning shaft.
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R21 C20 R27 C1 R15 R9 R11
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)
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4
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TOTAL CURRENT DRAIN APPROTINATELY
R24 R26 T3 A RI2 10.5 MA“WITH VOLUNE CONTROL AT WININUN
aN2fT  R2S @ RI3 KD X0 SIGNAL APPLIED.
. o
REMOVING THE CHASSIS 4. On the front of the cabinet, loosen the two ;:T,;;'E,‘:,
' Phillips head screws adjacent the tuning shaft. T
1. Remove Tuning knob and Volume control _ il © i3
knob by working them forward and off the Loosen the hex nut that secures the Volume ‘ 3
shaft. control to front of case. T
2. Open cover on rear of cabinet. 6. Hold the printed circuit board while removing L
the two screws and hex nut, to prevent damage.
3. Remove the battery case. - I

7. Gently lift the circuit board from within cabinet.
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Admiral

REMOVING THE CHASSIS
To remove the cabinet front from the chassis, pro-
ceed as follows:
1. Remove the battery compartment cover.
2. Remove the batteries.
3. Remove the four Phillips head screws that are
visible within the battery compartment.
4. The tuning knob hub is a thumb screw. Remove
it by turning counterclockwise.

5. Remove tuning knob by working it forward and
off the tuning shaft.

2N412 N4l
MIXER

L1
IRON CORE RF AMP

CHASSIS 8M1

MODELS 801 - 802 « 808

6. Remove the Phillips head screw at the left of the
tuning shaft.

7. Gently lift the cabinet front from the cabinet back
and chassis.

To remove chassis from cabinet back for servicing
the wiring side of the chassis:

8. Make sure tuning gang is closed. Then remove
the two Phillips head screws that are visible—one
near the tuning capacitor and the other in lower
left corner as radio is viewed from the front.

9. Lift speaker from cabinet and away from chassis.

10. Gently lift out wiring side of chassis from cabinet.
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Transistor and Alig Locati
VOLTAGE DATA
Voltages shown measured with no signal, using fresh batteries.
Volume control at minimum; dial set at low frequency end.
All readings made with VTVM between transistor terminals
and B plus (ground).
All voltages are negative.
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View of Printed Wiring Board. Gray area represents printed wiring,
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Models 392, 393, 462, and 463.

7N1 and 7N1A AM-FM TUNERS and 4S2 HI-FI AMPLIFIER

Admiral
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@ Chassis 8S1, Models 561, 566, exact material.
Ad,ﬂ'ra' Chassis 8S1A, Models 811, 816, include elock.
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= ALL VOLTAGES TAZER WITR & VIVR
TOTAL CORRENT DRAIN WITH KO SIGNAL
REMOVING CHASSIS

ARD YOLUKE CONTROL SET AT MIRIMCM=0.5MA
1. Remove 2 screws near front edge of cabinet bottom.

2. Remove 2 screws from upper section of cabinet
back.

3. Pull chassis and front panel free of cabinet.

The speaker, volume and tone control, and printed
chassis board are all fastened separately with screws
to the front panel. Remove them individually as re- )\
quired by removing their mounting screws. - REMOVE BATTERY

CASE FROM CABINET

Removing Battery Cose.

CENTER CAPS (POSITIVE TERMINAS )

Battery Case Showing Batteries in Correct Position.

®
Z_I%G 29,,, D zn%sD E
M WD IFINSTE
@ﬂ o
OT ol ° N

1L OO \<:>
°8 anz1o outeut O | sorvow

(WATCHED PAIR)
™ voie con NOTE: BOTTED LINES INDICATE ADJUSTMENT
View of Printed Wiring Board. Gray area represents printed ‘wiring, Transist U'DE‘R,.BOMD R .
black symbols ond lines represent components. ’ ond gnment L
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

Admiral 12B1-12B1A-5T4A CHASSIS

Models 632, 633, 634, 642, 643, 644, 649, 654, 662,
use Chassis 12B1.

663, 664, 671,

Chassis

a different panel; used in later Model 649,

numbers with prefix SS use auxiliary stereo unit 5T4A.
(Additional material on pages 10-11)

DRUM POSITIO
SHOWN WITH GANG
FULLY OPEN

PULLEY LOCATED BEHIND
UPPER DRUM AND GANGED
TO SAME SHAFT ——

1

Stringing Diagram.

(Early Production)

sAus'?sBAs_eAus

G

DRUM GANGED TO
==" TUNING CAPACITOR SHAFT

Top View of 12B1 Chassis, Tube Locations Shown.

Run changes refer to
12B1 schematic diag-
ram on next two pages.

Slnrl of production (281,

@ RS (15K, 1W) changed “to (22K ,iW) to
permit  full mnterchongeabiitly 6BEE tubes,

12B1A has
Same model

DRUM
POSITIONS SHOWN
WITH GANG FULLY OPE!

DRUM GANGED TO TUNING
CAPACITOR SHAFT

S'rmgmg Diagram.

PULLEY LOCATED BEHIND—_ /7
UPPER DRUM AND GANGED
TO SAME SHAFT /

R33 chonged 10 (390K, 1/2W); R34 1o

(100K, 1/2W); ond C39 1o (,002MF) to
tmprove AM operalion, R 70 (470K, 1/2W/
added between MIf ond MI2 to minimize
rumble,

@ R70 (470K, 172W) remaved fo wincreose
channe! seperotion for slereo oaperofion.

A

@ Yo nsure proper operotion of OFF-ON-POWER
reloy ot low bine voltoges, R45 (39K, 2W)
removed ongd R7! (33K 2W) oagded w s ploce.

To reduce possibriity of regenerotion in sirong

signol oreos, C/8(02MF) ona C2! [O2MF)
removed. R72 (75K 5%) ond R73 175K, 5%)
adoed lo IF sectron., RES5(160K) connecied
to 8+ 200v.

For stondordrizotron of porls, CI194 ong 8
(duol QO4MF = v2 screen ong [iomen! byposs)
removed. CI9 (OIMF) V2 screen byposs ond
C72 (005MF) v2 Iliamen! byposs added.
€22A ano B (duo! OO9MF, V3 screen and

2= N - . -

czasony [ ma
SAR4 INPUT\ 6AV6
o
(e]
[e]
o

T e—p|,

trioment bypass) removed,

C22 (OIMF) V3 screen bypass ono C73
STEREQ ~OO5MF) V3 Iliamen! byposs odoed.
8 DC €294 ona 8 tdvol 004MF' V4 screen and
CONTROL /foment bypass) removed. €24 10iMF)
V4 screen bypass ano 24 (OOSMF) v4
fitament byposs odded. v8 chonged to ECCE3.
For smproveg frequency response (55
chonged to .O2MF (64 changed to O2MF,
C66 ong €67 each changeo to 022MF
C75 (OOIMF; oaded from plote fo screen of Vi
C76100iMF} oagea from plote 1o scieen of Vi@
To sncreose AM aguo:io outpul, R33 chonged
to 100K ong R34 chonged o 390K, R74
(100K 1w} odgded.

12AX7

@ 554 E54

W”

Top View of 5T4A Chassis

SPEAKER socxzrj @ R?5 (10 onms, 102 wott) odaed between pin 2
of VI8 ong R2 1o reduce poss:ibily of RF

regeneraion,
* . .
Schematic of 5T4A Amplifier Chassis Stamped Run 10. [ 44/6805
ALDID OUTPUT
MO
STERED As‘vs Y212AX7 vios
WA UDig AWR PHASE INY,
Y viol o4 V1024
2 it CI"I
02 2 ios o by
L) ek = ‘
(1 220 WuF
2 & I |.re uios
IAuIcf ReOT ra riu m 8 ouTRyT
e )
coNTROL " Gl CONTREL By
ci02 LY s
RY32 o3 Atod uhw ,zz“ Lowr =
HY A $a2m | sy oy oo
L1} - |~
f. 0
- + +*
i
RIS m
MI03 1
e siehco e o 220% - estl B
STERES AND B5 Mi02 AT " - 1 o
CONTROL CABLE, 15" - - o = {6 L4 Rt AUDQ/OEIBPUQIS Buat
007 uSED o 40K ‘g N\ 1508
.008
AL WODELS) lmln ruv' | _I, !,’— ','ﬁ
L ] R12
I
:mm | vd V212AK7 BT
AUXILIARY TAPE us 0010 AP
: 1 INPET ASSENBLY 028
H - 35 uuE
| M04 _ Mio3
Reg oot o
....... ¥
W06 wse \wor oeor (LT
i e
TELLON Q23
b : 130 | wize | wizs
o or 8 [on | ok
e ' gt [as | coue
4 o1
(LD sLssov 2L asoy <L 3sov i, Fhses
[ = B
: 300¥
b b F aessron sauues OMAS ARG GAPACITOR ALUES I WCROTAAACS
i RS Sl N
: AL VOLTAGES TAKEN W1Tw oACUUN TUBE YRLTMLTER.
U . N'ﬂl“‘[ IEID‘ICS ALL CONTROLS AT Mt3—RITATION AN® W@
= M SR
- m . 'N.Tl‘l's Yll[l WITH AMPLIFIER COMNICTED TQ WASTER GN'T.
= ; e ALFLICER NAT SE OPERLTED SEPERLIEL 8T RuicikG JuNPER
M107 ' 2 RE ACROSS RECAY TERMALS * AR
e : nnsmn e WS mscmmw
' MEASURED WITH V103 REMOYED FRON SOCRET.
8 CroLes Coa vIo3 vio4 y

$MEASUREQ WITA Y101, V102, ¥103 AND ¥104 RENOVED FROM SOCRETS,




VOLUME R-19, MOST-OFTEN-NEEDED

1959 RADIO SERVICING INFORMATION

ADMIRAL Schematic diagram of 12B1,

12B1A, Run 15, Continued

/26078

6AUS

FMMIXER FMAST IF
viB v2
2007
a
ANTERNA
|
A
637 )
R
1501
s [P
1500 [L000 3 I !
' ;
cd —¢
J_—N—‘ A 2o
. .o
o = S B
15 L5 3iMEC
Ly
200¢ |
—
-\, 2y
—~/’ =
MEASURED WiTH 20K 3 [,y o, BOTTON VIEW
W SERIES WiTh T2, 73, 74,75,76 8 T7
OC PROBE OF vIvn %" | IOI |
i 4
Y2424T7 varoaT1 L old:
Fu0SC." FM 0SC. CONTROL I
vea L 4 vEB — 1
____________—________J ™~coLoR pOT
105¢
=¥
M9 Mi0
3 ?
] RECORD - mv, i T
ARTENNA S'LTCN v
R24 |
221 | RecoRs
2%
=z o 1] |
02 26 !
= 22k I
W yd B o M7 = MB
Loz WASTER TAPE
I.m INPUT ASSEMBLY
Lk
POSTRTIE Ay - XAy TERRAL BARD T T ! Y
| CHANNEL
) ON BOTION OF CHANGER LORED—
: Ry R S
i " A M . PIHETES = ZIXZ:
! STERED i *
: R 78 e = s s (€ LR
i M2 M5
. s WASTER
' L CHANNEL
; |
i [
i
! )
; )
1 l
| D
220y |20s¥ 120 MNE woe T o
Resh | resd 07 S
. L83 :
e R b s i Troomr St
- : 4 it
' }: YELLOY cm 5 goug A ca.c %%\:%555
o> 4 L
cor L , =lar 1 4¢ ssov 350 350V Res (NASTER
0417 i S ! reuos ’ T o~ L AL CHANNEL )
i ' <+ %0 N $ R4S
\ : 235 48 L cs2 a0k
! I 0041
L] Ll
1S OLACK ¥ a
LOFF-0n | LE|E 6134/5AR4
PART OF R57 4 e ! RECTIFIER
: > Vo
BLACK . . = ": s
2" FUSE . 2° %27 BARE
s s : ! muuu COPPER WIRE.
107 VOLTS AC i -
60 CriLES 0 : _\ﬁ :
1 ) 1ERN. Mi4 o
| 1 APPROX.
g \6.3¥ 4c w7 RO O VIO @ @)
A.M. LLF. 455 KC. ;| (O v viz | (3] vs
LW
F.M. L.F. 10.7 MC. | ST QO RS
. P P . .y 0 15 O
oo cmm PILOT LIGHT 47

= WOT USED IN ALL MODELS.=

10



VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

ADMIRAL Schematic Diagram of 12B1-12B1A Radio Chassis Stamped Runs 10 through 15.

6ALS

FN LIMITER FN
AN DETECTOR DISCRIMINATOR
vée T8 vs
s 0.7 0C ris
£ 1001 TIRE X7
- : 5% 28 (31 200nF
t [ [ =
[ YT ] i ~ o1 9
bS] 1 |l°!:l e 12
5w ) E I 508
4
1 ‘
S {
{
-~ Y
] . .
' " H
nee
il b g w KO
T Rl 21
Tl "
SEll - =g Je 008
1 = 4
) 1 €2
100 I.N
saa S4B
sececton  H25L s duss seLecton |
<
(REAR SECTION} off £ $hi (FRONT SECTION) 1 . @ @
FM-AFC IL __C‘O 4’.\ *
1t 4)T e i
.002 e ‘ (11 12
hre o \ e Avp AURILIARY
908 o X D (XTI [CLRL
Jo !
.l. J mg
______________________________________ J UL i1
' nASTER
oTe v L Tyt
k10 100) usEd
whon 1 ongr, %E
2 CONPENSATON
H T sEcTion)
® 53
12y
¢ Py . 842 [13] cse
1908 20mf oar o~ it
'Y c4s { .02
02 1 sTereo
1 cas Py o /z |2 Ax‘{ (LAY
Troomr $eit 3 CHARSEL
Rie am — OR o/ e sirer
e
Y2 12X ;7 § s *Lov V2 ECCB3
s gh ] G STEREQ CHANNEL 3 pao 1
R e 10K K caTRoL ERE 900
Lo 4050 = 8- (wuxiLiany She) AUDIO PREANP
/2 ECC83 001 001 T.0041 CHANREL) $4T0K 12 VA |
WASTER CHAMKEL ¢y e e 3o 1 e My San
AUDID PREANP T oo & jous] IME Fasn e
vas - e W w 1w
45,—" o @
f” 1
| S0+ CONNECTION OF VIO STAGE FOR RUNS
.- 0. 11,12 AND 13 SHO®WN BY COTTED LINE
o V21201 ghe EL84/8BQ5 (77
- PHASE NV, te AUDIO ourrur
1] 2000 - SE NV, -
s VIOA V===,
+1 VIVM BITH {1 XECO WPUT (NPEDANCE MEASURES —
Sy | 2ovoc e COmecTo TAN pINT OF V10K 501 le o N -
sz EFEL I c,no. 0. JOU FROPER 0C VOUTAGE AT, 45, m 4 A¥DID QUTAUT
s cor |t weadn ( SOLTACE HETREON S (/4 it WLE VIEW
———f ey 1 ", 30
. .02 53 “r AR CREER/TELLOW 5
o $190K ™ st L) y
[_ it 4708 3300 L _e. 4
or (== 1008 -
\§ L " . LL44 €80, (c590)
[~ il 1 o | MEG 50, 50¥
e fasich - I Jioge  ENL Re7 1
CHANNE L) e L T.o2 aT0x S| "
(11 CIIAII[L) (31 cre
RS0 *, L (63 T ) I
208 S ¥ [.001% i )} e
Y} 1 s e 881 1
sl 7| 2657 uE Ll
: £ V=N
* . 212AXT = ELB4/6BQS
AUDIOANP. $,¢ L AUDIO OUTPYT
VIoB  Zimg vi2
AN - nores:
cos 4 ' 1200 ALL RESISTON VALUES ' OKNS AND CAPACITOR VALUES 1N NICROFARADS UNLESS OTNERWISE SPECIFIED.
004 3 : ALL YOLTAGES TALEW WITM VACUUM TubE VOLTNETER.
= 0 pe FOR ALL YOLTAGE READINGS, ALL CONTAOLS AT WIO-ROTATION AND NO SIGNAL APPLIED,
@ I Y @) YOLTKGE READINGS AT SOCKET WIS 0N VI,¥2, ¥4 ARD VO SNOULD OE TAREN Wik “SELECTOR®
@ SHITCH 10U OR “Fu-AFC" POSITION.
‘ # NEASURED WITH RESPECT To mm N20 QISCONNECTED.
vt [ (Gfve vi TG GElve F 50" THEASUNED BTN ALL TUBES . EXCEPT ¥4, RENOYED FAON SOCKETS.
G) £ REASURED WITH ¥8 REWOVED FROW SOCKET.
©), O £04 1S PART OF L2 ASSENOLY, GO 1S PART OF L3 ASSEMALY,
$34 56 VIEWED FAOK KXOB END, I EXTRERE COUNTER CLOCKWISE POSITION,

FROIF 107 MC; AN IF 4SS KC.
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

PGl
TONE
U It C'3o (‘12 R2 T/'I 1;2 f/?3 (}4/ ’78 57
ARV IN R4 | | G0 ¥ / ﬁ /1
Model 2585 VOLUME Ci—m 'j
Chassis 1.45000 L }j \ 5

12BA6 5005 35W4

TONE

r—=—=—-"""—=

f= == ——

|

= Cc2

v 02

osc.con. . | g < Ay B UCL____ L
B0TTOM VIEW b |

° ¢

|
1
)
L

g« o

77+ METAL cHassis

¥)-- EXTERNAL CONNECTIONS TO PRINTED BOARD.

VOLTAGES MEASURED WITH A VT.V.M.

AEMSTANCE VALUES ARE IN OHMS Ke 1,000, MEG= 1,000,000
CAMCITANCE

M

VALUES LESS THAN (1) ARE IN MICROFARADS (uf),
AND VALUES OF (1) OR GREATER ARE IN MICROMICROFARADS

(axf),

UNLESS OTHERWISE INDICATED.

IEAVE  12BA8

emcUIT PONT oUMMY INPUT FOR.03 WATT OUTPUT | INPUT FOR .3 WATT OUTPUT
TO GENERATOR [(0.4 VOLTS ACROSSV.C.) | (1.26 VOLTS ACROSS «C.)
1 LOS uf AT 488 KC 2000 UV 5000 U VOLTS
2 O54f AT 435 KC 60 150
STANDARD LOOF
3 AT 1000 KC 200UV / M S00UV /M

Qutput meter connection

N£12 PILOT LAMP

WTERLOGK
R

/ : g::(, tv
1

ALIGNMENT PROCEDURE

Connection of generator ground lead

Across speaker voice coil
Floating ground

Position of Volume Control .. ......... o0t itiiiiiiinunn Fullyclockwise
Position Frequency Generator Trimmers Adjusted | Functions
of of Dummy Output in Order Shown for of

Variable Generator Antenna Connection Maximum Output Trimmer
Open 455 .05 uf Pin 7 12BE6| Al, A2, A3, A4 I.F.
Open 1670 * Test Loop | A5 Oscillator
1400 1400 * Test Loop | A6 Antenna
600 600 * Test Loop | Check Point

* Standard Hazeltine Test LLoop Model 1150 or 3 turns of wire about 6" in dia-
meter placed about one foot from the set loop. .
The alignment procedure should be repeated in the original order for greatest

accuracy.

sible value to make the AVC action of the receiver ineffective.

Always keep the output from the signal generator at its lowest pos-

12




9 2 MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

;ﬂ [ I
L 2 R6 LN ARVIN
e LV

Model 2581
Chassis 1.43800

/

I2BAG | l

1
L
1
]
i i
1 i
i i
i '
a1 I
et i
31, |e0 i
R6 R2 na 11
100K 2.2 MEG s :
N\ N\ | |
Lece |
.02 T e3 1 i RS
3 .02 1200 - 1w
R3 i i
2 4 é sook voL conT | | 66 mEG i —— " A\—o
1 i
\ | -\ | cs
Y- \ 005
| 5 \ (B s R R — 3
@ - ExTERNAL CON- \ 7 Fl [somF
NECTIONS TO PRINTED e \
BOARD. _coiL \ v
VOLTAGES MEASURED BOTTOM )
WITH A VI V.M. VIEW \ + 90V
A
L 3 TO VOL.CONTROL SHAFT iy 35wa
RESISTANCE VALUES ARE IN OHMS K+,000, MEG*1,000000. :
CAPACITANGE VALUES LESS THAN (DARE IN MICROFARADS (a4 £), e ol A P

AND VALUES OF (i) OR GREATER ARE IN MICROMICROFARADS
{Ad4ef ), UNLESS OTHERWISE INDICATED.

APPROXIMATE SENSITIVITIES

MY INPUT FOR O5 WAT T QUTPUT|INPUT_FOR.
CIRCUIT PONT | 7 BN, 7oR ™18 0L T8 ACROSE Ve 126 VOL I :
. Rl 2000uLv 5000 UV INTER LOCK
05 ur AT Iy’
2 60 150 i
455 KC )
STANDARD. LOOP i PLuG
3 Ao Lo 200UV/M 500 UV/M |
[

ALIGNMENT PROCEDURE Output meter connection Across speaker voice coil
Output meter reading to indicate 500 milliwatts (standard output)... 1.26 volts

Connection of generator ground lead .. ........ ... ... nn. Floating ground

Generator modulation .. .. ... ..ttt e 30% 400 cycles
Position Frequency Generator Trimmers Adjusted |Function

of of Dummy Output in Order Shown for of
Variable | Generator Antenna Connection Maximum Output Trimmer
Open 455 Kc .05 pfd Pin 7 12BE6 | Al, A2, A3, A4 I.F.
Open 1670 Kc * Test Loop | A5 Oscillator
1400 1400 Kc * Test Loop | A6 Antenna
1000 1000 Kc * Test Loop Fan ClA Pilates
600 600 Kc * Test Loop Fan ClA Plates JI

* Standard Hazeltine Test Loop Model 1150 or 3 turns of wire about 6" in dia-
meter placed about one foot from the set loop,

13




VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION
on 232l )

. 22R23 6
ARVIN Inqustrles JUH T A Z:: t‘ Uﬁzo Ci]ﬁ[’]9

Model 3588 Oit]es) fere ER5 Rz
Chassis 1.45200 L w3 2N35 BT
IO =] S hite

— - ) RI6
| | R24{S 1 = 2N94 4 [
RICD  pmee @ @%\ R? ':Vc\ @. T \\C‘8 Qns e

IN295 \IN295
A5 a4 - TOP (a2 ] [a1]

[[a3-sot | 2N321

2N270 OR

TONE
R24
L5 MEG
2N 35

cI3
l“f

>
]

1
1
I
I Ria
: 1000
1
|
I
! Rig é
i leso0
I
I
I = 2 w
' ° - L2 § =
! =, 2 s
i L7 3 4EE) RIO Ri2 2200
I , = ] 68K = 100
! d B R4
1 pid a0 5600 =
! 4 02
! e l
[ = RS J
1 47K =
v’ = 84 v f\zxr s0v *E |
+ +
RESISTANCE VALUES- ARE IN OHMS ; X« 1000, Lo [~ 6-"0" SIZE
CAPACITANCE VALUES LESS THAN (0 ARE IN MICROFARADE lae/) AND VALUES GREATER THAN 1.0 ARE ~ | clea | clan ’Eﬁ??&?&’
IN  MICRO- MICROFARADS Gucasf ) EXCEPT WHERE NOTED. 0 ms BOmf
VOLTAGE READINGS TO COMMON GROUND ARE MEASURED WITH VACUUM TUBE VOLTMETER UNDER NO SIGNAL _%_ =
CONDITIONS WITH TUNING CAPACITOR CLOSED AND VOLUME CONTROL AT MaXiMUM CLOCKWISE ROTATION. * COMMON GROUND SYMBOL
" SheNAL TEST SERIES CAPACITOR [INPUT FOR 05 WATT T T
TEST POINT FREQUENCY | TO GENERATOR |OUTPUT(D4V ACROSS 3.2n) O -ECCR (B) BASE = 'O:OL?RP':;;IEO CiRcuIT.
455 xC 05t 2000 m V Ly Q! i
455 xC 05 uf 65wV COLLECTOR(C) (E)EMITTER & o2
A
453 KC 05ur SR Base TRANISTOR CONNECTIONS 4® 2 6100013
1000 STANDARD LOOP 150 w VM 2N212, 2N 94, 2N 35 = a0 Of 3 (ROTTOM
EMIIER OSCILLATOR COIL 5 views))
ALIGNMENT PROCEDURE 2N 383, 2N 270, 2N32) TRANSFORMER
Output meter reading to indicate 50 milliwatts .. ....... v, 0.4V
Qutput meter connection............. teeeeeireines... Across speaker voice coil
Connection of generator ground lead....... ciieerieesenassses.. Common Ground

Generator Modulation, .. ....vvieeeevinnneeennneuaenernnnnssnno.. 30% 400 cycles
Position of volume control. . ... v.veieiesrsensnnnnsseseesssens.. Fully clockwise

Position Trimmers Adj. Function
of Generator Dummy Generator in order shown of
Variable Frequency | Antenna | Connections for Max. Output Trimmer
Open 455 Kc .05 uf ClA Al (Top of T3) I.F,

A2 (Top of T2) I,F.

A3(Bottom of T1){ I.F.
A4 ( Top of T1) ILF.

Open 1670 Kc *Test Loop Ab Oscillator
1400 Kc 1400 Kc *Test Loop AT Antenna
600 Kc 600 Kc *Test Loop Check Point

*Standard Hazeltine Test Loop Model 1150 or 3 turns of wire about 6" in diameter
placed about one foot from the set loop.

14




VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

ARVIN Industries
Model 5583, Chassis 1.44200

Model 2584, Chassis 1.44100
differs from this material by
not using a clock timer and in
employing two speakers.

c4
RS 77N c6
Lo n swa N\
50¢c5 R4 _
N M T2 N
N o~ 12BE6
12ave | T3 T4 12BA6 N/
PG—I<_Q3‘=’ i e [ |
—— 3= -
R2 ‘ ciB | R
—
]J c2 TI

ClA

(

i

]

]

]

}

]

[}

[}

o ED

i

I

] 4

T 3

] A \g

i c¢is

4 ce

g.oa 3 .01

2 4

G-
B, 1EXTERNAL CON- | ' <
NECTIONS TO PRINTED | ]
VOLTAGES MEASURED BOTTOM
WITH A VTV.M. VIEW

RESISTANCE VALUES ARE IN OHMS K10
CAPACITANCE VALUES LESS THAN(JA

R3
2.5 MEG. VOL CONT

~————=TO VOL.CONTROL SHAFT

00, MEG=1,000,000.
RE IN MICROFARADS (4 §),

AND VALUES OF (1) OR GREATER ARE IN MICROMICROFARADS
(4d4¢f ) UNLESS OTHERWISE INDICATED.

APPROXIMATE SENSITIVITIES

12AVE

4

12BE6 12BA6

3 3 4 4 3 4

BUMMY INPUT FOR 05 WATT QUTPUT|INPUT FOR.5 WATT OUTPUT INTERLOCK
CIRCUIT PONT | 16 G¥NERaToR | ™ TOL T8 ACRISE N 126 VOLTS ACROSS VC === _
O5uf AT 1 i
o
! A 2000 UV 5000 UV j)IE ‘ 3 APPLIANGE
05 ar AT T - T Ol L
z — L 8@ 150 i e
) AT 1000 K 200UV/M 500 UV/M Il_

35wW4

50C5

35W4
\ 5
7 415V
33 4 e
® 6.0|

[}
3 TIMER

ALIGNMENT PROCEDURE Output meter connection Across speaker voice coil

Output meter reading to indicate 500 milliwatts {standard output). ..

Connection of generator ground lead
Generator modulation

.....................................

............

1.26 volts
Floating ground
30% 400 cycles

Position Frequency Generator Trimmers Adjusted |Function
of of Dummy Output in Order Shown for of

Variable Generator Antenna Connection Maximum Output Trimmer

Open 455 Kc .05 pfd Pin 7 12BE6| Al, A2, A3, A4 I.F.

Open 1670 Kc * Test I,oop A5 Oscillator

1400 1400 Kc #* Test Loop Ab Antenna

1000 1000 Kc % Test Loop Fan ClA Plates

600 600 Kc * Test Loop Fan ClA Plates

* Standard Hazeitine Test Loop Model 1150 or 3 turns of wire about 6" in dia-
meter placed about one foot from the set loop.
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reb rot | entaror | o Engaren o e
ARVIN Industries o) o o ooy
Model 8584, Chassis 1.44600 ® 455KC 05y 200 wv
® 455 KC 08 s 8 wV
ALIGNMENT PROCEDURE @ 1000ks | loms R0 250 av/M

Output meter reading to indicate 50 milliwatts .. ... .vvuuvesrveeseseennss. 0.4V

Output meter connection .....oveeveeeeseesnsseeesss. Across speaker voice coil

Connection of generator ground 1ead Cetre et setses s ee e ... Common Ground
Generator Modulation ..... 50006000600 5000 60050000000 5000060500 30% 400 Cycles
Position of volume control ,........ oG 000 ne00a00 crer e . Fully Clockwise
Position Trimmers Adj, Function
of Generator Dummy | Generator in order shown of
Variable Frequency | Antenna | Connections for Max, Output Trimmer
Open 455 Kc .05 pf ClA Al (Top of T3) ILF,
A2 (Top of T2) I.LF,
A3 (Top of T1) I.F,
Open 1670 Kc %Test Loop A4 Oscillator
1400 Kc 1400 Kc *Test Loop A6 Antenna
600 Kc 600 Kc *Test Loop Check Point

*Standard Hazeltine Test Loop Model 1150 or 3 turns of wire about 6" in diameter
placed about one foot from the set loop.
2N308 2N310

8200 3300 | LHO5
!

SPKe
A2 . \C,

* + 6 VOLTS

EXCEPT WHERE NOTI <

VOLTAGE READINGS TO COMMON GROUND ARE COLLECTOR @—( ™ T .L* c9 HH HE) ]
' v & EEMIPER ‘——_t——'myao“f 4 -0’ sIZE =

[5 - EXTERNAL GONNECGTIONS TO PRINTED
CIRGUIT

GAPICITANCE VALUES LESS THAN 10 ARE IN

MICROFARADS (<), AND VALUES GREATER

THAN 10 ARE if MICRO MICROFARADS (/)

(B) BASE 100

MEASURED WITH VACYUUM TUBE VOLTMETER e
UNDER NO SIGNAL CONDITIONS WITH TUNING TRANSISTOR
CAPACITOR CLOSED AND VOLUME CONTROL LAYOUT = BATTERIES
SR RGN NIRRT, (BOTT RESISTANCE VALUES ARE IN OHMS ;K #(000
BOTTOM VIEW)
S . 4 « COMMON GROUND S5YMBOL
7 Q
cR6 —_—
J 2 R9 C9 R4 lca
c7 —

3
oscu‘frron \ =’(: O
(socTOTloM VIEW) Re = @ cP2 Ti
6 g TR
GOLOR R3 T3,5

DoT
|2 R8 R7 T 4 D“ Q ' O ‘ ’
ito _ o3 l c5 | le
IF TRANSFORMER I * 2N310 2N308
(BOTTOM VIEW) 2NI85 IN295 |N295 2N252
16
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

ARVIN Industries, Models 8581,

8583, Chassis 1.43700,

1.43900

ALIGNMENT PROCEDURE
Output meter reading to indicate .05 watt across voice coil
Generator ground lead connected
Generator modulation

0.4V

floating ground

30% 400 cycles

n‘Q/Ul‘. »

Position of Volume Control ........ ... ..t fully on
Position Adjust Function
of Generator Dummy Generator Trimmers of
Variable Frequency Antenna | Connections {In order shown) | Trimmer

Open 455 Kc .05 pf Mixer Grid Al, A2, A3, I.LF.
Open 1670 Kc Test Loop | A4 Oscillator
1400 Kc 1400 Kc Test Loop A5 Antenna
600 Kc 600 Kc Test Loop Check Point
R2 C4 G5 C3
[/ ' | _
R9
IBC] i il

RS

+46V.

V8-

CAMCITANCE

—CHASSIS OR CABINET
S I—SHOWN IN A C POSITION.
—EXTERNAL CONNECTIONS TO BOARD.
AT SOCKET PRONGS ARE TO 8— AND ARE

TAGE READNGS SHOWN
TRREN WITH NG SORAL LINE VOLTAGE AT IITV. AC
MEASURED WITH VACUUM

R3 09 Rl

WS +i5v

+86v.

'7

&
N~ v

TUBE VOLTMETER

RESISTANCE VALUES ARE IN OHMS K» IOOO MEGe AOOQOOO
UES LESS_FHAN (1) ARE IN MIC

NCE VAL UI
AND VALUES OF (1) OR GREATER ARE iN MICROMICROFARADS (44 A< ),
UNLESS OTHERWISE INDICATED.

OFARADS (4AF' ),

CIRCUIT POINT

DUMMY
TO GENERATOR

INPUT FOR .05 WATT OUTPUT
(04 VOLTS ACROSS V. C.)

! 0547/ AT455 KC

2000 UV

2 .05+FAT 455 KC 60

3 {STANDARD LOOP
AT 1000 KC

200 UV/M

] e

R4
5.2 150

65Ma

+ _+97V
FUSING
CTA
RED [BOMF
§¢ 5

vELLow] MF

RE
820

OZ'I‘
f—

2

!

0SC.coIL
80T TOM VIEW

c78
ase 40

OFF SW.

(PART OF R5)

CHANGEOVER SWITCH

/SI

——7

b= 1"2}

P{DA 214

5 +70V

| +42V

BLUE [c7¢

?“4'7 <L

IR5 s
2? VAVG- RIS

T3 sPk

17



VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

BUICK MODEL 981968
(Additional material on the next page adjacent at right)

12076 12AD6 I2EKE
RF AMP. 0SC+MOD. |.F.EA'§|P rggr.quo.

17 d .
X ‘4 |
GERN,
tx ooooes i = I >
5 ) | | g
84 ly 13 . L 2
=1 gn = | =
s B3 YT : L
& *| 1 B § 4
Gl ;.HME G. Ll — - |
2 I
[ 18
{ 25] 53
F g a7 3IOK
LS I 2 €]
27 -
27 54
22 A- I Y\t
6 =4 3.3 MEG o000 mes. 281
e 7iA 60 220
;5033 \/l\/M;%e
4 AR/ 3, 5 MEG. 3300
820K 4
(12)=
VOLTAGES MEASURED TERMINAL TO CHASSIS T 3ic _‘L NS
WITH A VTVM — NO SIGNAL AND 12.0 VOLTS W DSS0I
T 33 350
A LLUS 76 190 OUTPUT
OSCILLATOR GRID VOLTAGE TAKEN RED [:] 4
WITH SET TUNED TO 1000 KG

TOTAL "A" DRAIN AT 12 VOLTS ~2.3 AMPS
TOLERANGCE ON VOLTAGES %+ 10%. 72

# — INDICATES LEAD FROM TUNER COIL ASS'Y.

# & — BEFORE MEASURING TRANSISTOR VOLTAGES,
THE SHORTING TYPE SPEAKER SOCKET MUST
BE OPENED AND A 4 OHM SPEAKER CONNECT
ED. IF TRANSISTOR S REPLACED, ADJUST
BI1AS POTENTIOMETER (I1LLUS. 73) TO OBTAIN
PROPER COLLECTOR VOLTAGE WITH 12 VOLTS
INPUT TO RADIO

+ —WLUS 59 IS A FUSE RESISTOR FOR THE

»

TRANSISTOR +12v HEATERS ~OUTPUT TRANSFORMER WILL APPEAR
2:?$J£D‘SIZO§H85QNNEGD TYPE SPEAKER
BASIC TROUBLESHOOTING PROCEDURE 10
98
1. Put ear next to speaker and turn radio 2. If no “thump” at all is heard, measure
on. If slight “thump” is heard as this voltage from transistor case to radio
is done, trouble is in tube stages—try chassis. If 1-2 volts is present, transis-
new tubes. tor is operating normally and trouble is
either in speaker, speaker interlock O
LOCATING LUG socket, or one of the tube circuits. i
YELLOW LEAD OR \ ZZEEENTLEERAM?&T 3. If no.voltag.e is.present in s.tep 2, check #\ I
éé;E\TTTEERRMWAL OOO -BASE transistor circuit and particularly the
transistor fuse resistor, Illustration No. [
c’gﬁgg%% 59. This rezistor is mounted between
. . . points 32 and 26 on cireuit board gan
D 500 —Thanghition ™ Tmlealy should measure less than 1 ohm. ; 3

18 ESCUTCHEON CROSS SECTION



VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

DELCO
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

DELCO

BUICK 981970
OLDSMOBILE 989172
PONTIAC 988978

Continued on the next page,
adjacent at right,

SCHEMATIC DATA

Voltages measured terminal to chassis with a VIVM—no signal. The
portable unit voltages are taken with a battery voltage of 5.2 volts. Rack
unit voltages taken with 12 volts at Illus, 37.

Total “A” Drain in Car 1.3 amps.
Total “A” Drain of Portable 6 ma.
Tolerance on Voltage +10%.

Resistances are +20%. Ohmmeter reading in transistor circuits are
affected by meter battery polarity. Check in both directions and use
highest reading.

*_Before measuring transistor voltages, the shorting type speaker socket
must be opened and a 4 ohm speaker connectetf. If transistor is
replaced, adjust bias potentiometer (Illus. 84) to obtain proper col-
lector voltage with 12 volts input to radio.

#%__Illus. 77 is a fuse resistor for the DS 501 transistor. An open fuse
resistor will cause O volts at transistor collector.

A3% 78

T CEECE]
= L_QQQQJ LIRRETY

DS-14
ouTPUT

OUTPUT

DS-14

66

360

CIRRFTY

If it operates in car but not as a portable, check batteries, portable antenna and interconnecting sockct

If it operates as a portable but not in the car, trouble is in car unit or car antenna.

If it fails to operate as a portable, trouble is in portable unit.

DS-2I
CONVERTER

A
B.
C

Isolate trouble to portable section or car unit by pulling portable section out of car.

20




VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

WHITE NUMBERS ON PRINTED CIRCUIT DRAWINGS CORRESPOND TO
ENCIRCLED NUMBERS ON SCHEMATIC DIAGRAM.

NOTE:
DELCO

BUICK 981970
OLDSMOBILE 989172
PONTIAC 988978

(Continued)

PUSHBUTTON

UNIT

ALIGNMENT
Set radio volume control to maximum. Read output at speaker; keep below .5 volt.
Step g:;:};:ggﬁgé Connect Generator Signal Tune Receiver s eﬁgil:cteli}or
Generator To Frequency To Max. Output
1 Thru .1 mfd. Cap. Converter Base (Island 5) 465 KC High freq. stop A B, C D
E Trimmer on
variable (near-
est batteries)
2 Pick up loop By induction to antenna 1680 KC High freq. stop
F Trimmer on
variable (near-
est vol. con-
trol)
3 Do not use Align on noise (Lights, Noise Near 600 KC G
razor, etc.)
4 Pick up loop By induction to antenna 1400 KC Signal Gen. freq. F
If it is necessary to align pushbutton tuner, connect portable to it and follow the steps below.
5 .000068 mifd., Cap. | Antenna connector 1815 KC High freq. stop °M, N, P
(] .000068 mfd., Cap. Antenna connector 600 KC Signal Gen. freq. J, K
7 .000068 mfd., Cap. Antenna connector 1615 KC Signal Gen. freq. N, P
8 000068 mfd., Cap. Antenna connector 1000 KC Signal Gen. freq. ) (A

°Before making this adjustment, check mechanical setting of oscillator core “H,” with radio tuned to high frequency
limit. The rear of the core should be 1%” from the mounting end of the coil form. (This measurement is readily
made by inserting a ruled plug in the rear of the coil form.)

eo], is the pointer adjustment screw which is on the connccting link, between the pointer assembly and the parallel
guide bar. It should be adjusted so that the dial pointer corresponds with the 1100 KC mark on the dial.

21




‘0¥ 0091-0YS—HDNVY ONINNL

"PFIN 001000 - 050000°0
U39M}9g SBUUIUY J0J—NOIL

(Teraajew 1euoijippe 10j aded jxau 29g)

888L86 THUOW ILITOHAHTHD

©o>1731aG

VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

NMOHS H3IBWNN 3FWVS
H1iM 030V Wd34 38 QINOHS HOLSISNVHEL - 0o O

‘SEANIT AAVHH NI NAOHS LINDUID

awvads GIN3J0 LON I HOLMS 0% 5 o
u dS 3dAL ONILMOMS 31 G3LHOHS L RIS
¥Y3ddY 1M HIWHOISNVEL 1NdLNO - © - ol 7 O g e B 3504 w0 Tvnmgas
143 »\;\ﬂ ! A A A A A AZI+0L TOHANOD HIWNIO OL
94 2y S % “
—oe €06Sd ogzo00,, .
d0 Wyez . i¥
vy . .
m " o 1ndano |2 gaa00l- 7 |w | s
| - 106SQ = 0s8 o8 vee
[T 22| e o I (0e
[ = ) a8/
I 281 P
“ e AGI /k n NHO REIN 9¢ N
O — et ET)

QINCE

CGILNIYd—888L86 LITOJATHD

“VSNAJIWOO YINWIWIYL VNNALNY

‘Jousep
JueuRuLId] ‘[eddi[d ,6X.,9—dANVHIS

PUO—YOLSISNVIL
o —SHIdNL
"S18)) 19[0149YD 6961 [V —ONLLNNON

SLTOA 0 ADVIIOA YOLDHTIOO
HJOLSISNVIL ANV TTIM JOLSISAY ASNA NHJO
NV "HOLSISEY dASNd V SI 9% NOILVILSNTII

LNIWNOITV HY0D NOYI

%089 p 6
w . = ooH
ﬁ\/owi & wnooo. ELI] &l = g/
pves 1500 Sz L'y
\N

A%
9f

@

A0LYR 7,

1
|
|
|
!
I

@

i

] [

It
g1
<
éu
—
|

‘QI2VI43Y St YOLSISNYHL 51
Q3A0W3Y 38 GTNOHS 1l STICvy MY
NI HY3ddV LON TiM ¥OLIOVdVO SiHL - O

HOLSISNVHL 4L

803 HOLSISIY ISNd ¥V SI 9p SH1Nl~+4

01Iavy Oi LNdNI S1T0A 21 HilM

‘anv-13Q
48021

QOW-0S0
oavel

J9V1I0A 01931709 ¥3d0dd NIVIB0O Oi

(16 SN0 ¥3LIWTIINGL0d svig 1sSNrav
‘030vd3y S1 HOLSISNWHL 41 Q3193NNOO
¥INV34S WHO v Vv ANV O3N3J0 38 ISNW

. 13%00S W3AV3IdS 3dAl ONIL¥OHS 3HL

S3IOVII0A HOLSISNVHL ONIHNSVIW JH03II8 —w »

ASSY 0D ¥INNL WOMd Qv3T SILVOIIONI -
%601 F SIOVIIOA NO 3IONVHITOL
SANY 91 — A2l LV NIvYQ v, TVi0L

OM 0001 01 Q3NNL L3S HIIM

N3XVL 3OVLII0A Q189 HOLVIIOSO
22 SNl v
S1I0A 021 ONV TYNOIS ON — WALA ¥V HLIM
SISSYHD OL TUNIWY3L Q3YNSVY3IWN S39VLT0A

22



VOLUME R-19, MOST-OFTEN-NEEDED 19859 RADIO SERVICING INFORMATION
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VOLUME R-19, MOST-OFTEN-NEEDED

1959 RADIO SERVICING INFORMATION

GENERAL

VOLTAGES MEASURED TERMINAL TO CHASSIS
WITH A VTVM - NO SIGNAL AND 120 VOLTS
AT ILLUS. 29

OSCILLATOR GRID VOLTAGE TAKEN
WiTH SET TUNED TO 1000 KC.
TOTAL "A" DRAIN AT 12V —2.2 AMPS
TOLERANCE ON VOLTAGES % 10%
# —INDICATES LEAD FROM TUNER COIL ASS'Y.

« & —BEFORE MEASURING TRANSISTOR VOLTAGES,
THE SHORTING TYPE SPEAKER SOCKET
MUST BE OPENED AND A 4 OMM SPEAKER
CONNECTED IF_ TRANSISTOR IS REPLAGCED,
ADJUST BIAS POTENTIOMETER (ILLUS. 73)
TO OBTAIN PROPER COLLECTOR VOLTAGE
WITH 12 VOLTS INPUT TO RADIO

—ILLUS 60 1S A FUSE RESISTOR FOR THE

cal.

DELCO

CHEVROLET MODEL 987891
(For additional material see the next page adjacent at right)

MOUNTING—AI 1959 Chevrolet Cars.
TUNING—Manual and 5 P. B. Mechani-

ANTENNA TRIMMER COMPENSA-
TION—for Antennas Between
0.000050 - .000100 Mfd.

TUNING RANGE—540-1600 KC.
PUSH BUTTON SETUP PROCEDURE

Pull Push Button out. Tune in desired station

[l
BOTTOM SIDE
OF RECEIVE i

o

‘ x%
A

TRANSISTOR manually. Push button all the way in. VONSFT JONE  PUSWBUTTON  wanuaL  oumiy
CONTROL
12D0Z6 12AD6 12EK6 120S7
R.F AMP 0SC-MOD ILF AMP DET -AUD
I O 9.0v EG)
T 1oV ' s
—— 3\ 3v
<35 S= 12
1av @ 5 7
ov
7t 14
13
2 |20v‘ 5 2
: 33
8] e
000!
_ ~r-tJ_ 4
": ! i ] 718
| i « , ! 4 5
| | EQ
I R e = | =R ®
| p |
e i
| 1 ! I
J Le——-4£2 -1 J
390K
Mes
" @
5/ e
1 "\,
O-;:, 39MEe. 820K 271
7iA 000680
1.0 MEG. s
2, A\ 1
5 MEG.
820K 7
4oo<95 7
72 lnc l
CHEVROLET 987891
PRINTED CIRCUIT
SHOWN IN HEAVY :
LINES.
TO DIMMER CONTROL 47
TERMINAL ON FUSE
z 10 @ 33
1O A" TO HEATERS D — OUTPUT TRANSFORMER WILL APPEAR
T SHORTEC |F SHORTING TYPE SPEAKER
e Uschs Yocr SWITCH IS NOT HELD OPEN

24



VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

CHEVROLET MODEL 987891

DELCO

(Continued from preceding page)
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

PONTIAC MODEL 988976
‘ (Additional material on next page at right)

12026 12A06 12EK6 12DS7
R.F. AMP. 0SG-MOD. I.F. AMP. DET.- AUD.

- 75V

. 67 B Sie
(5D 50 il 25“ 3 ¢

NN\ \ =

17 ~ 3.3 MEG _/ 5/ 3.9MEs. 000022 1.5 MEG 30|

7 AAVAY. 664 000[220
7E°33 (MG,
‘ ) / 5 MEG
9

820K ;, w

DiAL

LIGHT o . W :
VOLTAGES MEASURED TERMINAL 4 61
TO CHASSIS WITH A VTVM — NO 344 ;;s‘so
150~
SIGNAL AND 12.0 VOLTS AT iLLUS. 32 RED. 70 aule Z
OSCILLATOR GRID VOLTAGE 4 \ QQQQQ J
TAKEN WITH SET TUNED TO (SJ%?,?JL
1000 KC. 66C L

TOTAL A" DRAIN AT 12V.- 2.{ AMPS.

TOLERANCE ON VOLTAGES 1097, 8

¥ — INDICATES LEAD FROM TUNER
SS'

%

COIL ASS'Y. J’I__‘ 57
% ¥ - BEFORE MEASURING TRANSISTOR 33]

VOLTAGES, THE SHORTING TYPE 77|\ 777

SPEAKER SOCKET MUST BE OPEN- 47

ED AND A 4 OHM SPEAKER CON-

NECTED. IF TRANSISTOR 1S RE-

PLACE, ADJUST BIAS POTENTIO- ”

METER (ILLUS.68) TO OBTAIN

PROPER COLLECTOR VOLTAGE ANT  npc T0

WITH 12 VOLTS INPUT TO RADIO. RELAY | Fap HEATERS

f—- ILLUS. 60 1S A FSLerE RESISTOR
FOR THE TRANSISTOR. LONTIAC 988976—PRINTED CIRCUIT SHOWN IN HEAVY LINES.

ALIGNMENT PROCEDURE:

BARE |
L2
0O- OUTPUT TRANSISTOR
WILL APPEAR SHORTED IF
SHORTING TYPE SPEAKER
1000 SWITCH 1S NOT HELD OPEN.

(]

SERIES CAPACITOR CONNECT SIGNAL ‘;EE)él:JSEL(‘Ig
STEPS TO SIGNAL GENERATOR GENERATOR TUNE RECEIVER TO || FoR max:
DUMMY ANTENNA TO FREQUENCY | ouTPuT
1 0.1 Mfd. 12AD6Grid(Pin #7) 262 KC High Frequency Stop A, B C, D
2 0.000068 Mfd. Antenna Connector 1615 KC High Frequency Stop *E, F, G
3 0.000068 Mfd. Antenna Connector 600 KC Signal Generator Signal J, K
4 0.000068 Mfd. Antenna Connector 1615 KC High Frequency Stop F, G
5 0.000068 Mfd. Antenna Connector 1100 KC Signal Generator Signal L#*

*Before making this adjustment check mechanical setting of oscillator core “H.” The rear of the core should be
1% " from the mounting end of the coil form. (This measurement is readily made by inserting a suitable plug in
the mounting end of the coil form.) Core adjustment should be made with a non-metallic serewdriver.

**1, is the pointer adjustment which is on the connecting link, between the pointer assembly and core guide bar
(See tuner Dwg.). It should be adjusted so that when looking directly at the dial the pointer is on the 1100 KC
mark. This setting is to give the correct relationship between the pointer and the dial when the radio is install-
ed in a car.
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PONTIAC MODEL 988976
(Continued from preceding page at left)
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GENERAL

—All 1959 Oldsmobile Cars.

SPEAKER—67x9” Elliptical, Permanent

Magnet.
TUNING—Manual and 5 P. B. Mechani-

MOUNTING

DELCO

OLDSMOBILE MODEL 989170

cal.

ANTENNA TRIMMER COMPENSA-

0.000050 - 0.000090 Mfd.

TUNING RANGE—540-1600 KC.
PUSHBUTTON SETUP PROCEDURE

TION-—for Antennas Between

(For alignment and additional
service information see next

page adjacent at right)

Pull Pushbhutton to the left and out. Tune in

desired station manually. Push button all the

ay in,
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7
L 78

DELCO — .

L || |

OLDSMOBILE MODEL 989170 T —

I
(Continued from preceding page)
V]
@ Baof ofay

ALIGNMENT PROCEDURE:
Output Meter Connections Across Voice Coil Wf\mﬂl_ﬂ,v_.
Generator Return To Receiver Chassis
Dummy Antenna.........cco.ooreveceeeennnnn, In Series With Generator BOTTOM VIEW
Volume Control Position.............ccocuuun..... Maximum Volume
Tone Control Position ............cccceeeeeeevrevenserrins! Treble Position \\ (
Generator Output Minimum for Readable Indication U LJlJ L] U

G f : D

WHITE NUMBERS ON PRINTED CIRCUIT BOARD DRAWING CORRESPOND

w7 QUL TO NUMBERS ENCIRCLED ON SCHEMATIC.
SHEES SERIES %:PACITOR SIGNACLO?;::E;ATOR GESNIS:AAT'Z)R TUNE RECEIVER TO %%-;EJ%E%?
DUMMY ANTENNA TO FREQUENCY __ OUTPUT

1 0.1 Mfd. 12ADG Grid (Pin #7) 262 KC High Frequency Stop A B CD
2 i 0.000068 Mfd. Antenna Connector 1615 KC High Frequency Stop *E, F, G
3 0.000068 Mfd. Antenna Connector 600 KC Signal Generator Signal J, K
4 0.000068 Mf{d. Antenna Connector 1615 KC High Frequency Stop F, G
5 0.000068 Mfd. Antenna Connector 1100 KC Signal Generator Signal L**

*Before making this adjustment check mechanical setting of oscillator core “H.” The rear of the core should be
156" from the mounting end of the coil form. (This measurement is readily made by inserting a suitable plug
in the mounting end of the coil form.) Core adjustment should be made with a non-metallic screwdriver.

**L is the pointer adjustment which is on the connecting link, between the pointer assembly and core guide bar
(See tuner Dwg.). It should be adjusted so that when looking directly at the dial the pointer is on the 1100
KC mark. This setting is to give the correct relationship between the pointer and the dial when the radio is
installed in a car.
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VOLUME R-19, MOST-
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: WHITE NUMBERS ON PRINTED CIRCUIT

DELCO OLDSMOBILE 989171 (Continued) DRAWING CORRESPOND TO THE

For list of similar models, see preceding page. EN?rllléCLED NUMBERS ON SCHE-
MATIC.

»

= T
L3 203

&
3

RECEIVER PARTS LAYOUT—TOP VIEW

=
el ]

SIGNAL SEEKING TUNER ALIGNMENT PROCEDURE ”
NOTE: When aligning the signal seeker tuner type radio, be sure (e} Q@@,@ L

BOARD
to use a vacuum tube voltmeter as indicated.

g Output Meter Connection................ VTVM from AVC line
(#27 Island-Circuit Board) To Chassis e }}’3
Generator Return............... S————— Receiver Chassis
Dummy Antenna.... ...In Series With Generator E @
Sensitivity Control.......coceceveviveneierececeecieeeeenn, Maximum L
Volume Control........cocooeeeverenvnveneee. Maximum Volume —
Tone Control.......c.coccoevvevniiiniieiececee et e Treble I 1117 |
Generator Output................ Not to exceed 2 volts at VITVM RECEIVER PARTS LAYOUT—BOTTOM VIEW
‘ DUMMY CONNECT SIGNAL SIGNAL ! ADJUST IN

AL ] ANTENNA 'GENERATOR TO ::::3;,2;, WV‘:‘_JNEEECE'VER To ! Q:IEP_QUU;N!SEIZZ';Q_

1 ‘ 0.1 Mfd. 12AD6 Grid (Pin7) 262 KC *High Frequency Stop |A, B, C (Max.), D (Min.)

2 l 000068 Mfd. ‘Antenna Connector 1615 KC | High Frequency Stop ’ **E, F, G (Max.)

3 ] .000068 Mfd. ‘ Antenna Connector 600 KC Signal Generator Signal J, K (Max.)

4 .000068 Mfd. l‘ Antenna Connector 1615 KC !Signal Generator Signal F, G (Max.)

5 .000068 Mfd. i Antenna Connector 1100 KC Signal Generator Signal. L 1

*To tune to high frequency, put a .070” feeler gauge in slot against the high frequency stop. (See Page 30. De-
press station selector bar and allow the treadle bar arm to run against the feeler gauge. Turn the radio off and
then back on. This positions the tuner near the point where the treadle switch closes.

**Before making this adjustment, check the setting of oscillator core “H.” The rear of the core should be 15"
frcm the mounting end of the coil form. This measurement is readily made by inserting a suitable plug in the

mounting end of the coil form. The core adjustment is made from the mounting end of the coil form with a non-
metallic screwdriver.

*sx«L,” is the pointer adjustment slot on the pointer assembly—adjust so pointer reads 1100 KC.
With the radio installed and the antenna plugged in, adjust the antenna trimmer “G” for maximum volume with
the radio tuned to a weak station between 600 and 1000 KC (see sticker on case.)
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RESISTORS ARE IN ONMS{K~1000
AND /2 WATT UNLESS OTHERWISE
SPECIFIED.

CAPACITORS ARE IN MICROFARADS
UNLESS OTHERWISE NOTED.

Fmerson

TWISTED LEADS

PHONO
MOTOR

p-1 SW~1on-orr

®-

Models 834X, 890, 892A, Chassis 120394B

PICX-UP

-
{ON VOLUME CONTROL)

v-1 |
25L6GT T-1 I
120v
L. Je—
oev of === 4 104V A N
m—— TONE
=A B |
g T 8.4V | Zs32n
3ok
| 2] SP-1
Bl |
' R=3
R=4
aez e 'O% |, a7 I
28 VAC kLI Ry R l
T Tm . sP-2
b= seE-1 |
e ) RECTIFIER

] Speakers used

ol in Model 890.

Fmerson

MODELS:
893B, 894B

CHASSIS:
1204308, 4328

HS vOLTS
S0 cRY)

SP~1

$P-1 8 $P-2 JSEOOR
CHASSIS $308 DMLY,

Sp=2

No1E
v CORRECT Muasivg OF SPLANIRS
MUST B OBSEAVED

sP-3
a2 aotn
" 30C~ ])gi §P-3 3P4 5F-8 § C-H
i YWV USED omnvn 4328
ey .
V.3 P-4
|vv|l<55w.
g ay E; ot
- 0o c-v T
LB * r
" VIV s LITS e sp-8
«] £

-3 . v
(233 ;s:. zave
107 wowme 2 /\ s 3vmc e o f\g o ALSISTORS 1w OHMD K = 1000 OveR)
ugwt AND 1/ EWAYY, CAPACITORS (h
X-2 V-4 WICROFARADS, WLESS OTHERWIM
ON-OFF 473 r sett0.

HEBBTONS e DHARC B © 000 e} v-1
ANO VZWATY.CAPASITORS W \ZATE

VLIS CTmeAwISE azy

g

4
% b3
2 M Toox
Frae |, F
voLume 23 sw-3
e Browe | JL
comtRoL

<4 amsiirien
T Toanmis W

< Fmerson

CORRECT PrasinG O

=ttt Model 891B, Chassis 120399B

T
v-SLOT | x -~
CARTRIDGE |! 2]
ACTIVATOR

=— TONE ARM

f STYLUS AND
SELECTOR BAR
EMERSON PT. NO.

o

960827 .
. SONOTONE PT.
SELECTOR —~
BAR ﬁ NO. 9987-3
SPRING
cLIP

P2 Xx-2
on-ore
A
SW- N

Voltages indicated are positive d.c., resistances in ohms,

unless otherwise indicated.

Measurements made with voltochmyst or equivalent.
All measurements token from pin 1o B neutral unless other

wise indicated.
Voltage measurements token with:

a) Line voltage maintained at 117 volts a.c. only.
b) Volume control set far maximum volume,

¢) Phono plugs disconnected.
Resistance meosurements token with:

a) Power line cord disconnected from outlet.
b; Volume control set for maximum volume.

c) Phono plugs disconnected.

Naminal tolerance on component values make possible o variotion
of + 15% in voltage and resistance readings.

TO REPLACE STYLUS AND SELECTOR BAR

For best operation and record tracking, it is recommended
thot the stylus {(needle) and selector bar {flip-over arm) be
replaced os a single unit. To change this unit, proceed as

follows:

1. Lift up tone orm.

2. With one hand, hold spring clip in a direction away from

tone arm.

3. With other hond, slide out selector bar and stylus as

shown in diagrom.

4. To replace new stylus and selector bar, reverse obove

procedure.
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Fmerson Radio

MODEL 888
"“TRANSTIMER"'

CHASSIS 120416

e — . — — — — — — — — — — — —— — — — — — — —— — — — —— —— —
wOTE:
COMRECT TRANSISTOR COMBINATIONS FOR 0-2 80-3
MUST BE OBSERVED.
(APPEARS ON = = =
SOME S£T3 S * 2 ¥ % o
*0-1 m2yg CeAmtoaTeme 0T ecamparemee ol Q-4 UEATess o-s
340
. o SP-1
c 828
Y
o
R-g2 €
by ¥ LTI I T T
UMEG 0N SOME 2T I
SETSMy Y
% [
| c-f J 1A lerg] L ‘? g
A L Sl L I %
JE-TSe-qa = =
SW-1I
L B! - L= s 3 : 3 g - : toRvoLwE ConT1 J-1
A = - >R— -4 30 R-7 rR—8 R 11 < n - YOLUMI ' -
= | o b L2 Wig W K 2N 508 2T S " e " T sonas LesamG
AAA Yy ATTACHENT m:i
W ’—‘
Ro2 |
b T 8200 3¢ £-13 L¥
L=t <sex - . S0MFO
&4 RESISTONS ARL I OMME [K < 1000 OWME) AND V2 WATT T -
NOTE: UNLESS OTMIRWISE SPLCIFI(RO. = SIONIFIES CERAMIC OR MICA CAPACITORS.
IF ONE OF THESE TRANSISTORS (0-7 OR O-#) CAPACITORS LESS THAN UNITY ANE iR WFO, CAPACITORS £
BECOMES oEFECTle.IE':'..M:: BOTH DF u;[‘_Alvu THAN UNITY ARE in WMFDS UNLESS OTHENWISE VISNIFIES TUBULAR CAPACITORS
THEM WITH & MEW MATCHED PAIR nOTED.
{PT. N0, 815080}, = l
___R-24,560

N
BATTERY - 6 YOLT
Four " size ceLLs [Leasrnoor)

CLOCK BATTERY
WERCURY TYPE(EVEREAOY € -5 OR
CoUVALENT} y

- e
i
¥,
ALTERNATE ETCMED CIRCUITRY E'R' VALUES ON
SOME BOARDS (R-231S MOUNTED OM UNDERSIDE

OF BOARD), REFER. SCHEMATIC, PAGE 2.

| 'F!EIRF"JM;‘JM—] ® TRMNER

# 4§t will be seen from the schematic drawing of the 888 that certain transistors are used in pairs and are associated with speci-
fied resistors. Some individual transistors must likewise be used with specific resistors.

Because of the small physical size of the transistors, the 1st three digits, **815°°, have been replaced by the letter, **E**

TRANSISTOR PAIRS ASSOCIATED TRANSISTOR P AIRS ASSOCIATED TRANZISSTOR ASS%?‘ATED TRANQS;STOR ASSORCll‘ATED
Q2 Q3 R12 Q2 Q3 R12
815026C | 815026A 680 815026C | 815026E 680 815031 3300 815033 6800
8150268 | 8150268 680 8150260 8150260 680 815028 8200 815034 8200
8150268 8150260 680 815026C 815026F 330 815032 4700 815035 10,000
TRANSISTOR SUBSTITUTES | TRANSISTOR TRANSISTOR SUBSTITUTES | TRANSISTOR TRANSISTOR SUBSTITUTES |TRANSISTOR
NOS.

FOR USE FOR USE NOS. FOR USE RERE
8150268 815026D Q2/Q3 815026F No. Subst. Q2/Q3 815033 815032 Qs
815026 A 815026E Q2/Q3 815028 815032 Qs 815034 815032 Qs
815026C No Subst. Q2/Q3 815031 815032 Q5 815035 815032 Qs

sUTTON €LOCK BATTERY -
Pf:rmﬁ:‘iﬁrfx"v% vou SowroL 4aasc] PHP 380 |LF AW
X1 (1]
N s
g r\ uer;?‘wmo
e 7 e N g
SPEEDNUT FROW - v Q7 o ne
STUD. SPRING PNP Y
BAITERIES |  CLPS ) TRANSIETORS Tt b.q‘?‘ O /
ASCANORIIENS | 1 rscocn s SR J -
AGAINST ITS SPRING AND PULL OUT OF HOLDER. ", A -
REPLACE RADID BATTERIES WITH LEAKPROOF *c® SIZE mariERy i—— “§’< ICESTS K
At ALY NG 555 0 RAY-OcvAG NOALP. TERMINAL = X158 1400%E
RADIO BATTERIES MUST BE (NSERTED WITH BUTTON END BOARD I 3 .
AS ILLUSTRATED. CONVERTER
CLOCK BATTERY MUST BF INSERTED WITH PLUS AND
MINUS ENDS AS ILLUSTRATED HOTE:
REPLACE CLOCK BATTERY WITH MERCURY TYPE EVEREADY T aaTel
NO.E-9 OR MALLORY NG ZM- 9. Tananes
TO START cﬁﬁ_l%ngg%&:gczw:n FROM Tor accessiece. (Al LT fo [T fafifi ™
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

EMERSON RADIO Model 999, Chassis 120433B, and Model 999R, Chassis 120433R

Ge e-u
i 3
T-1 " T-2 = T-3
o roallEm | retaus PEAKED AT SbIAC, ZNOLGAME 3;_;[.25 AUOIOOUTPUY
ot A Q-2 4 Q-3 o4 1nn(cvou
| [}
oyl T X-!
C 2 ) == ] Y d
v ! Hi
:.av Ly iy 11
T g cys
P
] l B0 R-123
K c-12 2 33063
< S
B34 il T Ey
> Te-13 ~ VOLUME |
20,000 CONTROL |
:
b, SW-1 5 B
ON_/~ of¢ i
i i .4.——||lllllllll x et i @ nuonn‘{:.;uum
= Diagram above and printed 5 < L ATTACHMINT JACR

circuits below are exact for
Chassis 120433B, Model 999,

PERSONAL

LISTENING
AT TACH.

NOTE
# INDICATEO POINTS
8,C,E REFER TO :
BOARD CONNECTION
POINTS FOR THE
CORRESPONDING
TRANSISTOR TER-
INALS.

FEFR L!OIOIPl A|NT.

@© —== INDICATE INSULATING SLEEVES.

PRINTED CIRCUIT CHASSIS DIAGRAM
(TOP VIEW)

BATTERY -9 VOLTS

NOTES:

S=SIGNIFIES CERAMIC OR MICA CAPACITORS, CAPACITY IN

MICRO- MICROFARADS.

= SIGNIFIES TUBULAR CAPACITORS ,CAPACITY [N NICROFARADS.
RESISTORS ARE IN ONMS (K= 1000 OHMS) ANO V2 WATT.

% SOME SETS WILL USE THE FOLLOWING VALUES:
R-2,6600.0
R=3,27000
C-4,20,000 (CERAMIC)

PRINTED CIRCUIT CHASSIS DIAGRAM
(BOTTOM VIEW)

T-1
PEANED ATASSKC.

T-2

PEAREQ AT 455KC

[S1]
.3
41
o T-3
PEAKED AT
2ZNOLEAME 438 KC AU OUTPUT

DETECTOR Q-4
X-1 -

-4
20,000

Chassis 120433R

Diagram Model 999R,

L

1
HEAT SINK
- ==2C-15
c-14 s
pdo
W g
<
- -2 S R-13
2500 55853 %IZ K
A >
A
vOoLUME =
CONTROL g
v "VAVL‘
H - 14
AA L 20
*
R-8 o= c’—w
&roe * PERSONAL LISTENING
OFF w; - = ATTACHSENT JACK
o § = :
Afih—— ™ —
BATTERY-9 vOLTS -1
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

Fmerson Radio

MODEL 903, chassis 120462B, is electrically simlar to model 898B, chassis 120456B.

MODEL 898B
CHASSIS 120456B

MODELS 970, 971, 971A

Therefore, all

control panel informaetion is directly eppliceble, with the addition that the speaker selector switoh is
mounted on the control panel in model 903.

DISASSEMBLY INSTRUC TIONS

NOTE: To replace tubes,
need be removed.

Record Changer:
Remove three Phillips

only masonite back within cabinet

head screws holding masonite

bock to cabinet ond remove back.

T
EXTERNAL ‘\ numﬂsw
|

-2
;

s
/

t

{REAR MOUNTED)

'__INTERNAL

T0
ON-OFF
switch

EXTERNAL SPEAKER
CONNECT IONS

R-2{,100.0
(REAR MOUNTED)

Remove four Phillips head screws holding changer
mounting board to cabinet.

Tilt mounting board up and back to a stable vertical
position.

Remove five-prong plug and AC plug and line cord from
amplifier chassis. (Unstaple fishpoper wire holders.)

Remove record changer.

To reassemble, reverse procedure.

AUDIO OUTPUT TRANSFORMERS AC_TO PHONO MOTOR
» by i! i
T-1 T-2
30ENS
50EHS >
FILTER
AN e
(LEFT st
CHANNEL) | 78
AUDIO

OUTPUT AUDIO AMP

{RIGHT

CHANNEL) S-2

19 FHono
SECTION
r o}
i
LEFT CHANNEL R-6 SW-1{ R-2
“—u| fLOUDNESS ON - OFF TONE
RIGHT CHANNEL CONTROL SWITCH CONTROL

T

# LOUDMESS CONTROL CONMECTION LUSS
#% TONE CONTROL CONMECTION LUGS

CORRECT PHASING OF

p-2

PN 21DE
oF PLUS

switCH

AUDIO AMP.

V-1

fi% 12AX7
i

(A)

SPEAKERS MUST BE
OBSERVED,
AUDIO OUTPUT

S50EHS

S-2
BOTTOW ViEw
OF SOCKET

+50V.

FOTIONS
® INTERNAL
® mory

@ EXTERNAL

CON
$ AUDIO AMP AUDIO OUTPUT
uds CHANNEL c=s Yo 18l N
a0 12AXT S0EHS T-2
[, +Hov l e
STERLEO
p Pick - up CO}‘Z’L } 2> EXTERNAL SPEAKER
|4 e =T384 100 g ONNECTORS
- ;&)!K +33v 1 / | @
TONE 3y
CONTROL
; L
i CERAMIC CAPACITORS,
RECORD CHANGER o o8 | e T CAPACITY N MICRO=
WA WA ";"‘7‘1 n .
Losw 1y TUBULAR CAPACITORS,
Feg0 cole C,"O’T C;‘O‘I T CAPACITY IN MICROFARADS.
12AX7 SOEHS SOEHS :
2 iy s n-18 3 £o0 = s RESISTORS IN OMMS
" P (K# 1000 OHMS) AND 3
g% T % Nl Y =S WATT UNLESS OTHERWISE
! HEATERS L] £
i oMoty R Si-1
T SW-1 =c=21' 7 W #+
L rusiaL &
1S VOLTS ECTIFIER
€5 rs) S-1 MONAURAL AND STEREO AMPLIFIER BOARD
SAFETY INTERLOCK
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION
GENERAL ELECTRIC COMPANY
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

MODELS
TI20A

GENERAL ELECTRIC COMPANY
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

£312A9000 |
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GENERAL ELECTRIC COMPANY

Models T125A, T126A, T127A
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GENERAL ELECTRIC COMPANY
F Models C-400A, C-401A

ADJUST FOR MAX
455KC SEE NOTE

el 3%
TEST !
I ot 12AU6 . 128v6 s
1 k) 7
: i 1 1sia
!E;' A d
1
: |Ll : P L@ -L
L ouTSIOE ¢ 10 4
+ TuRN OF) N
Leooe | 0% L
ADJUST FOR MAX ce
@ 1500 KC WHILE K —s Ls
Al E'—
ROCKING GANG ‘ 8+50v ar
20, 5600
[ADJUST FOR MAX] | T8
@ 1620 KC GANG t3n o 2
FULLY OPEN 3 s B
- ve COMF
UNLESS QTHERWISE NOTED RECT.
K+1000 M- 1,000,000 35w4
CAT. NO. I SYMBOLl DESCRIPTION A Ton SIHORENHAN o NME
CAPACITORS sl
:l;ucwcm NOTE
RCE-217 C7A,B,C| 5mf,,@25V.,20mf. ,& 1051207 P4 ADWST Ct
60nf.,@L50V. ,Electro. ... . S G - RS ABNRY &R
RCN-048 | €3 1,.5mmnf.,20%,500V.,Ceramic D—_—_—[ﬂ Lol v w . |, STEP-3 READWST Ci0
cé .047nf, ,+40-10%, 600V, , A8 i2Aus o WPUT SIGNAL TO TEST POINT
Molded...evivenseorensnns 3 @ 4 VWS @ SIEE LTCK
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c,D
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

GENERAL ELECTRIC COMPANY
Models C405A,B, C406A,B

SPECIFICATIONS

CABINET: Model C405A,B--Gray and White

Model C406A,B--Pink

105-120 volts AC
30 watts @117 volts AC

ELECTRICAL RATING:

Undistorted .9 Watts
Maximum 1.5 Watts

OUTPUT:

GENERAL INFORMATION

The main difference in the "A'" and 'B" versions
of the C405 series of clock-radios is the oscillator-

converter stage (V1). The "A" version uses a 12AU6
tube as V1 and the "B'" version uses a 12BE6 as V1.
The V1 stage for the "B" version 1is shown as a

separate stage on the schematic.
The tuning knob is held to the cabinet and can-
not be removed without first removing the chassis.

SERVICE NOTE
Always use an isolation transformer when servicing
or aligning this receiver to protect personnel and
test equipment.
when aligning, keep the signal
AVC will not affect the output.

TO REMOVE CABINET FRONT

input low so the

Remove the two screws located on each side of
the cabinet back; unscrew the clock set knob;separate
the cabinet front from the back. When separating the

cabinet, the speaker leads must be unsoldered before
complete separation of the cabinet <can be ac-
complished. The speaker is mounted on the cabinet

back with the radio chassis and clock mounted on the
cabinet front.

TO REMOVE CHASSIS

Remove the volume control knob. Take out the
four hexhead screws, one on each corner of the chassis
board and one hexhead screw below the tuning con-
denser. Unsolder the one wire to switch on the clock
and one to the clock motor.

Close the tuning condenser Cl, and with the thumb

and forefinger grasp the condenser and pull. The
chassis will separate from the tuning knob which is
left attached to the cabinet front.
TO REMOVE THE CLOCK
Separate the cabinet as described above. Unsolder

the two leads, one from the switch to the circuit
board and one from the clock motor to the circuit
board. Remove the two screws holding the AC interlock

to the cabinet. Remove the two clock knobs. Snap out
the clock crystal starting from the left side. Then,
remove the two nuts holding the clock to the cabinet

and remove the clock.

TROUBLESHOOT ING
Excessive loudness when adjusting the volume
level to minimum is caused by excessive capacity be-
tween terminals 2 and 3 of RCW-3207. The excessive
capacity can be eliminated without replacing the
couplate or by removing the circuit board in the

following manner:

1. Clip off couplate lead #3.

2. Solder a 220 mmf. capacitor (Cat. No.RS-1203)
across the two outside terminals of the volume control
located on the component side of the chassis board.

v3 i)
12AV6 s0cs
DET- AUDIO AMP ouThuT
108V BLUE T3 GRECN
| I - A
o2 =
6 B5Y .0l
] '@ €0 |, f ~-- [2000
o REO  BLACK
T pops el TR BNG
L Gglce RaA rec3 | !
\ I e 4TORg |
N I L con | /s
R4’
ster o N — : ?::o 98 |1 e s
apwusT ForMax] N Ol ® | s
@1500 KC WHILE < Lseo | __J re o
ROCKING GANG. cis N [0 lszo'o
3 -
swee 8 < & 05 on 047 sour T |
ADJUST FOR MAX. voLume e
@ 1620 KC GANG CONTROL an
FULLY OPEN. e
vS 75MF -
r-— " " — =-=~-"=-"7> - — == /1 YNLESS QTHERWISE NOTED e TI Ir f
! iGe U CAPACITORS MORE :«Am MMF RECT ! ’ 1
! VERRO . Hooy
| 128E6 g3y CAPACITONS LESS THAN | * MF Ity il
RESISTORS ARE 1/2 WATT
| ks1000  W+1,000,000 ODO OOOD
! RS A S
b
| : ! MODELS
\ N L ]:n- v e | o
®
l u 10-293 e 7 | I o520y :Dj] ______ C 40 5 A, B
A ACOMLY,
/ | v Vi
| " | | 12Av6 12846 C406A, B
| STEP 4 " 1 - I
ADUST FOR Max \ ar ALIGHMENT
R iaor [ SN—— wa T M
| \ .‘:‘:\ G r woTToN views COMMECT OUTPUT METER OR 5COPE
oM ACROSS VOICE COW
it W ® L3 L‘ LERAVER SN A POUCTIVELY COUPLE SIGNAL GENERATOR
| erer 3 =% RY W 111 o REcEvER
oAz [P 02 g STEP 18 2. SET 316 GEN AT 433x(, |
1] A28 wer ana \ o To pmi s or v2 o | — _ wiTh RECEIVER TUMING GANG OPEN
FuLLy opEN H S e 0N CLOCK MOTOR STEP 3 SET MG GEN AT 1620KC.
| [* H 8 SWITCH WITH RECEIVER TUNING GANG OPEN.
] \ NIy | STEP 4-3EY SiG GEN AT 1300%C.
| I - H Tune RECEIVER TO 1300 xC
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GENERAL ELECTRIC COMPANY

Models C440A and C441A

TO ANTENNA L)

TO CLOCK SWITCH
TO PHONO JACK

TO RADIO PILOT LIGHT TO INTERLOCK

ot oon | TO VOLUME
wan AT o288 N\ CONTROL

v3 va
2 a6 s0cs Ut 7y sReEn
h! L wov o |
° L4 0%

vl
12BE6 gay

l A 12 kN
I N - |00
7 - ¢ r s gov | N apue
o ¥ -2 aar
- D~ "0 mack =
cis cn Wb et . . ~
u hg ER SHEPZ A 0
nams 71— oxz - | i
T T v
4 w
1 - | ™
— U, -
ADWST FOR mAX ~
:‘vaioc «C wi
= N =3 ®alo & __
1 v 2, 4 -
s 1t - |
= T E o
4 e
i ' $82 L Saron Sercd
b 4~1-== Tieo SN el
N | Toge 200 us as !
A
F o |
(A VRN R
JR— T ) 0}
T voLuME CONTROL AT maxiH, N e
ComECT DUTRUT MCTER OB $C0E imuess ormeawmse oenared COC0Es i o 2
across_voict coiL. Fnu =4 o
CAVACITORS WORY Tram 11t
o ULy coume maua LLLnE) CaPACITORS LESS Tam 1w __@__ el Y
STER 18 & - T MG SEN AT SRR, WESIFTORS - %13,000 o
WTH RECEIVER TUMING DaNS OPER - w1000 000 . — -
. 0 8.
Tree o scr S0 GEN 7 1980 XC, oc voutaaes o e vt 0 8
- ECEIVER TUNING GANC OPEN. -
SEP G- BET O GEN AT IBOOKG, B
TUNE RECEZIVER TQ 1500 &C —_
v5
waroa
(OACDRCLE rave wuae et soce mwe " 35wa
MEA 31 A K N\ N A A\ YN
e 12 AC 25vat AL et B NPuAL 3,
Q Q ° osc co $0 A ac _r_w a ©F * car
| emEEM WYMPE b hald
L 3 % OENOTES nEY [ -
i .

* Py Tube Pin Resistance Chart
cacn
riece Tube 1 2 3 4 3 6 7
nazos
R 12Av6 6.8M 0 13 o 300K 0 *4 70K
12BA6 .M™ 0 25 15 *1300chm | *1300chm | 0O
12BE6 22K 0 35 15 *13000hm *15000hm 2.
'/ POINTER 50C3 15Cotm | 470K 35 89 470K *1500chm | *3000hm
2 TURN
ﬁ il ] - 35u6 ™ ™ 80 110 165 105 20 (win.)

TP-Tie Point
_— - = * Measurea from Pin 7 of V3

VOLUME CONTROL TUNING  CONTROL Rasistances measured vith pilot ligat(Mazda # 12) Ln socket

All measurements taken with respect to 3- yniess otherwise designatea.
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

MODELS
P7258
P7268

GENERAL @3 ELECTRIC
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STEP 1-2
AOJUST FOR MAX
435 KC RAOIATEQ

VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

GENERAL @B ELECTRIC

Models P755A, P805, and P806

— _ . ‘ TRANSISTOR CHART
5 J fjs TR1* | TR2 | TR3 TR4 | TRS5
.= . §58 2N194A | 2N135 | 2N169 | 2N192 [ 2N241A
T S T 2N212 2N233A| 2N324 | 2N270
. T || (1297) 2N293 | 2N406 | 2N321
$de - ) L8 2N314 2N408
S il *When TR1 is 2N169, resistor R1 is 82K.
e or 3 33 When 2N212(1297) is used, R1 is 33K.
\ 3 TO REMOVE CIRCUIT BOARD
\ EE 3

| i 1. Remove screw from the cabinet back.

‘ MASEES " I_ h 2. Insert a ocoin in either slot on the cabinet

= F bottom and twist to remove the cabinet back.

3. Remove screw holding tuning dial.
- —AAA b 4, Remove 3 screws under tuning dial to release
H tuning gang from cabinet front.
- 5. Remove 3 hexhead screws and one 11/32" nut(bottom
center of circuit board) holding circuit board to
bosses on cabinet front.
6. Fold tuning gang and circuit board out of cabinet
front toward the volume control end. It 1is not
necessary to remove volume control to repair the
circuit board.

RY SWFO

TO REMOVE VOLUME CONTROL

S(GNAL

1. Remove cabinet back.
2. Remove hex head screw from center of volume
control knob.
3. Remove chassis.
° 4. Remove pal nut holding volume control to cabinet
e i front boss.
AM———— 9
TO REMOVE SPEAKER
.[- :E 1. Remove cabinet back.
AN~ --——o 2. Remove chassis.
3. Unsolder speaker wires,
4, Remove clips holding speaker to cabinet front.
[N — Y
TROUBLE SHOOTING
A check of battery current drain will indicate
o5 if a receiver is operating properly. To measure the
J\‘,\;-’\r current drain, remove cabinet back, unsnap ground
section of battery terminal and swing away from
I, battery. Connect milliammeter between battery terminal
G - and battery contact.
Mzt The total current drain should be between 19.0
EEHE and 24.0 ma. The current drain is measured with no-

signal-conditions (tuning gang closed) and volume
control at maximum,

If an excessive current drain is recordad, the
individual collector current readings should be
checked on each transistor. Current drain is an
important indication of the transistor operating

conditions. .
<
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

GENERAL ELECTRIC COMPANY
Models P671A,B, P672A,B, P673A,B, P674B

SPECIFICATIONS IMPORTANT: Use care when replacing defective parts.
Models P671A,B - Black and White Apply as little heat to terminals and connections as
CABINETS: Models P672A,B - White and Terra Cotta possible to remove parts, as excessive heat will
(Plastic) Models P673A,B - Turquoise and White damage the plated wiring on the chassis boards.
Model P674B - Green h L Knobs. d
en replacin nobs o not force them on, as
LECTRICAL 105-120 Volts A-C (50 to 60 cycles) too much prezsure r%lay cause circuit board to bend and
TING: LoxbC_ Ll ._. crack,
1 "A" battery — 7 1/Z volt Eveready
No. 717 or equivalent VOLUME CONTROL REPLACEMENT:
1 “B" Battery— 90 Volt Eveready
No. 479 or equivalent The chassis must first be removed from the
cabinet as described under CHA
QPERATING | Tuning range .............. 540-1600 KC|  yorunet o e o T CTASSIS REMOVAL, thenreplace
FREQUENCIES: | I-F . 455 KC
1. Cut off the three control 1lugs and the four on-
CHASSIS REMOVAL: off lugs.
2. Heat the remaining part of the lugs on the circuit
The chassis is easily removed by means of the board and pull out with long-nose pliers.
following procedure: 3. Clean all mounting holes of all excess solder.
1. Swing down cabinet front by grasping front 4., The volume control on-off switch (catalog no.
at top edge under handle. RRC-367) is wused as the replacement. This control
has a combined mounting bracket which can be mounted
2. Remove tuning and volume control knobs by with the control on the circuit board. There are
pulling straight off their shafts. four holes on the board in which the mounting bracket
can be inserted and soldered on the dip-soldered side
3. Remove the two small Phillips-head screws of the circuit board.
from the top rear edge of the metal chassis mounting
bracket. TO REPLACE A TUBE SOCKET:
4. Slide chassis and bracket out of cabinet. Cut the socket free by cutting all of the socket
terminals at the chassis, One socket (V2) has a
5. Remove bracket from chassis by unscrewing the center terminal which must be unsoldered. Now, heat
1/4" mounting screw from the bracket. the pieces of terminals remaining in the board only
enough so they may be pushed out. The new socket can
The power supply chassis is removed from the now be inserted into the holes left by the old one
cabinet by removing the four small hex-head mounting and soldered into place.
screws.

BATTERY INSTALLATION:
The speaker is mounted on the cabinet front and

may be removed by takinj off the four speaker mounting Insert batteries in place as shown in the Tube
clips which secure the speaker to the four bosses on and Battery location illustration. Make sure the
the inside of the cabinet front. battery connections are well seated.

{ADJUST_FOR WAX _455KC RADIATED “SIGNAL]
ST_FOR _wax

S vl sree 2 v2 rep | v3
[ T CONV-0SC. ——— DETECTOR
| EAK AT ISOQKC RS l____ -=" —_— s .
| WHILE ROCKING GANG| , e
— 0V i |
STEP 4 =Cil G2 AT | | A e ————
Ll —_———— I
|
|
Ca ;! I
’ K,
Ud t Frooz
s -+
4 i
’ |
e 4
s PEAK L2), T
< l - 3 as L 1&‘1°____
« X
20 6.8M + 90V B ONLY
N D 4
<isp
AN // CRCLED NOS ON ABOVI e i 2k
N , FEEs Re ARE RS1526 LEAD NOS. . b
N
s 33m &S -T" + ] Cisa -
AN . - F ! u 1 e S courlon a0
L0 L S €10 T g 2200 =
\/ o S30NA o1 L_%V
047 8- 22 ON 8" == 8- [
ALioRuENT | $) ON RT | - -
SET VOLUME CONTROL AT wAxmM [ e L - W 90MFD TF,
COMECT QUTPUT METER OR SCOPE ACROSS o 10omD | * sy
VOICE ColL
WOUCTIVELY COWLE SIGWAL GEWERATOR TO 52
RECEIVER h PLUG ACTUATED tow
STEP (2 —SET HG GEN AT A5 KC WITH | SWITCH 45-55Ma SR
RECEWER TUWNG GANG OPEW I S-2 2 POSITION soTTOM viEw
STEP 3 -SET 3G GEW AT 1620 KO, WITH | SEL, RECT.  Ri4 RIS AC-DC @b BAT,
RECEIVER TUMING GANG OPEN | < - ek y—
STEP 4 - SEY SIG GEN AT 1300 XC i 68 2200
“aw i
I 4. C6 1
T .0a7
coon sTaeE Pt o T T UNLESS_OTHERWISE NOTED
'le 200 M & FUSE 1.000 M +1,000,000
a 5 SLOW BLOW CAPACIYOQS MORE THAN I*MMF
-3 M4 Be 123V CAPA .Lgs";z 1*MF
BOTTOM VIEW WATT




VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

GENERAL ELECTRIC COMPANY

Model RP1110A

SPECIFICATIONS TROUBLESHOOTING
ELECTRICAL 105-120 Volts The tube filaments and changer motor are con-
RATING: 60 Cycle AC 45 Watts nected in series. An open filament in an amplifier
’ tube will prevent the operation of the changer motor.
POWER Undistorted: 1.5 Watts Be sure the tubes are operating properly before
T : imum: 2 Watt troubleshooting changer.
i PUT, e : The input AC voftage rating of the changer is 90
RECORD Model CH10 four speed automatic with velts. When testing a changer disconnected from ampli-
CHANGER: 90 Volt AC motor fier, a 100 ohm 10 watt resistor may be used as a sub-
stitute in place of tube filaments, or a variac set at
PHONOGRAPH Dual Sapphire Stylus 90 volts must be inserted between changer and power
PICK-UP: Astatic 81T or equivalent l1ine. Do not plug changer into a 105-120 volt outlet.
Vi v2
6ATE 25¢C5
" 7 140V,
- = =3 AAAAN— cs*
220x 2-5 <_ & T 5000
= 00V,
I‘:z‘oo \ L n LOUDSPEAKER
3 . > =
o St @
s S [cERAMIC ge
CARTRIDGE
§ 150 8800
LT
—AAA—
‘I cea
047 WMF —I o
cl 5- E—
- — =
22 uF cen
cs 100 MF
Ri3
68 K
———AAMA——
HYR | ovawaen recTeen ":‘:‘
10%-120 V * THESE COMPONENTS ARE CONTAINED
60 v AC IN RC NETWORK,
UNLESS OTHEAWIS DENOTED
CAPACITORS MORE THAN |*MMF
CAPACITONS LEBS THAN IvMf
RESISTORS ~ X+ | 00O
P o¢ vm.'ucz_s-;;.?fv%ozzz T0o 8-~
m W/ 20,000 N/YOLT METER
Jori Ton_ &8
RECT. C:
FUSE
€l -L .
.3 -‘ R7 Lr
: _CAP-RES. NETWORK : o sw a
, ) / MoTOR
yancy o e “ 42 L
. B ™ AR LT TO MOTOR
TO CHANGER T N e _
-FRAME j o A e - : T -
TO CARTRIDGE
COMPONENT LOCATIONS - BOTTOM VIEW - RP-1II0A
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

GENERAL ELECTRIC COMPANY Models RP1120A, RP1120B

TO REPLACE TUBES 4. Remove the three hexhead nuts from screws on
1. Open cabinet 1lid. cabinet brace above speakers and the three hex-
2. Remove screws holding vent panel board and inter- head nuts from screws on cabinet brace under
lock. speakers.
3. Remove vent panel board (interlock is automatical- 5. Lift out grille (with all electronic components)
ly disconnected.) and place down in front of cabipet carefull
TO REMOVE AMPLIFIER CHASSIS 6. Jnscrew two clamps holding wires from chass{s to
1. Follow steps 1 through 3 as above. changer.
2., Remove loudness and tone knobs. 7. Remove amplifier chassis by unscrewing the three
3. Loosen screws on interlock bracket; slide inter- screws holding chassis to grille.
lock out of mounting slot. (Mark location of Before re lacing knobs, turn control shafts fully

counterclockwise; press on knobs with the  knob

bracket on cabinet before removin, 80 that
E indicator dot to the left of center at the bottom.

bracket can be 'keyed" to correct location when

replacing.) Vi Va2

6AT6 25C5

I T V.V, v— [y D1 MF
c7 c3*"
| 220k L 2-
|

cs "
5000

als L +—F T

T i+ -5

sTERCO <
NOTE

| cantrivae 4

o AN e o m e AFTER REPLACING &
SPEAKER OR OUTAYT
TRANSFORMER, THE SFEAKER
= PHASING MUBT BE CMECKED
c2 nr s FOR CORRECT wiRiNg AB
QimrF VAAA > FOLLOWS:

APPLY A 1172 VOLT
Cea

LOUOSPEAKERS

rio*
g 410 3300

ry
-z
s
@
o
o
o
AA
VWV
»
e
-
° %
o
b4

BATTERY ACROSS SPLAKER
TERMINALS, BATTERY §—
TO SOTTOM BPEAXKER TEA.

) 0K
={ll 2 ¥ MINAL AND DATTERY B+
L4 L
‘:‘“m %‘IV . TO TOP SPEAKEN TERMINAL.
= - BOTH SPEAKEN CONED MUST
|
outaut| b — +—s 15 MOVE OuT WHEN VOLTAQE
JACK cee 18 APPLIED

22 wF 100 wr

ce * THESE COMPONENTS ARE CONTAINED
FUSE IN RC NETWORK.

138 V. AAAA
[ h RI2
i:l‘NMGEEI IZ:‘I::E: lEC“"E 3 UNLESS OTHERWISE OENOTED
- CAPACITORS MORE TYHAN 1sMMF
[R—— _{\___j ! CAPACITOAS LESS THAN }asMF
N i e s reSISTORSE ¥ooat8ss
e 0 (o) o R werint T
kY kY ¥ . 4
Model AS2 stereo matching unit ‘
uses a very similar circuit. ‘

T AC. LINE®

| 5{ o i T ' TO/MOTOR
Bl \/ W el IR Topu e
FRAME ~ CAP-RES. NETWORK -

TO CARTRIDGE

COMPONENT LOCATIONS ~ BOTTOM VIEW
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

GENERAL @ ELECTRIC

Models AS15A and AS16A

SPECIFICATIONS
TO REMOVE CHASSIS FROM CABINET
ICABINET: AS15A - Mahogany
AS16A - Blond Oak 1. Remove cabinet back.
2. Remove two screws holding chassis to cabinet.
CTRICAL [105-120 volts 60 cycles AC 3. Unscrew clamps holding connecting wires and re-
TING: 75 watts move screws holding electrolytic condenser and
output transformer.
IPOWER Max imum 10 watts 4, Pull pilot light holder off bracket.
JOUTPUT : 10% Distortion 8 watts 5. Remove Chassis.

Via
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Cor- ==
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4 L AR ]
] nz Il
27 MwF e c3 i
— A -4 1 LOUDSPEAKERS
[ i
" r il ox
140 2RO MMF 5 NOTE
|——< LABEL SPEAXER LEADS BEFORE
UNSOLDERING THEM FROM THE
SPEAKERS, INCORRECTLY CON-
el!;! MECTING THE LEADS wiLL
¢ CAUSE DISTORTED AUDIO.
STEREQ RID
INPUT 33k
oL esy
-T touro
UMLESS OTHERWISE DENOTED =
CAPACITORS WORE THAN 1 mvnf 2 vn
CAPCITORS LESS THAN |=mf nx
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION
GRANCO PRODUCTS INC, MODEL 601 FM RADIO

LiLE 2°1F. RO e
12 BA6 12BA6

1

iz20K

7

|
Rl
[
|
J
!
AN

i
"z 1_

3
e —

F———=—=""

zave
ru

,_
|
|
i

]

e v
22 | won
AAA—Ph2 AAAA 1]
-~
P DETECTOR cUMT 8 1.7 PASSBAND 108-m0v RN
10.TMC v AT
107MC «cr
On-OFF SwITON 4
200KC BANOWIDTH L] ConTROL wOTES
AT'S D8 ~
ALL RENSTORS 172 WETY 20%
240KC BANDWIDTH UNLESS OTHERWISE SPECIED
AT & 0B ALL COMDENSOR VRLUES B MbaF
UNLE SS UTHERWISE SPECIFIED
VOLTAGE REAONGS TANEN WITH
240KC AVIVE MO SHMAL AND LMK
FlG. 2 VOLTAGE SET 1O U7V AC

FiG. 1

NOTE #1 = To remove chassis from cobinet, place receiver foce down on flat surface. Remove battam screw ond proceed to remove rear por-
tion of coblnet by slopping sides of cobinet with palm of hands and at some time lifting set. The chassis, which is mounted on the front por-
tion of cobinet, should fall out. Proceed to service chassis.

NOTE #2 — This chassis Is connected to one side of the power line. On AC operation an isolation transformer should be used to prevent
shock hozord. To protect the signa! generator, if no isolation transformer is available or if the radio is operoted on DC, connect a 0.1 MFD
capacitor between the high side of the signal generator and the redio.

The output of the signal generator should be no higher than necessary to obtain a vsoble output reading. Use a non-metallic type align-
ment screw-driver for adjustments. Connect signal generator ground to chassis.

FM IF ALIGNMENT USING FM SIGNAL GENERATOR AND OSCILLOSCOPE

FREQUENCY MODULATE THE IF SIGNAL WITH A 60 CYCLE SINE WAVE TO A TOTAL DEVIATION OF 450 KC. ADJUST THE OSCILLOSCOPE
INTERNAL HORIZONTAL DEFLECTION VOLTAGE TO 120 CYCLES, AND SYNCHRONIZE iT WITH THE 60 CYCLE SINE WAVE,

SIGNAL SIGNAL BAND RADIO CONNECT
GENERATOR GEN. SWITCH DIAL SCOPE ADJUST REMARKS
COUPLING FREQ. POS. SETTING
6. TO PIN 8 [CATHODE) 10.7MC Ft POINT OF NON- | VERT. AMP S4. 53, S2, DISCONNECT STABILIZER CA-
OF 12078 THROUGH {450KC INTERFERENCE], TO POINT | s18. 514, :G:b}osrﬁ:ﬁ"ww'ml
A 50 MMF (REWMOTE TOTAL @ TUDE AMD SYMMETRY SIMIL AR
ANT. HANK) DEV.) T0 FIS. 1.
LOW SIDE TO
CHASSIS.
- - m - RECONNECT STABILIZING CA-
I VERT. AMP ss PACITOR ZuFD. ADUST 30
THAT MC OCCURS AT
OJEOIN CENTER OF CROSSOVER LINES,
@ SIMILAR TO Fi6. 2.
SRS
MAXIMUM AMPLITUDE AN
EONSIDENO STRAIGHTNESS OF CROSSOVER
CHASSIS. LINES, PROCEED WITH STE® 8.
FM RF ALIGNMENT
SIGNAL SIGNAL BAND RADIO CONNECT
GENERATOR GEN. SWITCH DIAL VTVM ADJUST REMARKS
COUPLING FREQ. POS. SETTING
8. | TO PIN 8 (CATHODE) | 108MC FM 108MC (SLUGS DC PROBE TO| T1, T2 ADJUST FOR MAXIMUM
OF 120T8 THROUGH ouT) POINT DEFLECTION.
A 50 MMF (REMOTE @
ANT. HANK)
COMMON TO
CHASSIS.
. . - WOVE FADDER FLAPS CLOSER
° 8aMC BBMC (SLUGS PADDER of FuRTHER :”:toricic?l
ILS FOR MAX, ON.
&Ll AL REPEAT STEPS 8 &
HIGHEST READING.
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MODEL 701 FM-AM RADIO

GRANCO PRODUCTS INC.
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19,

Model 11204, -B

MONTGOMERY WARD & CO.
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VOLUME R-19, MOST-OFTEN-NEEDED

1959 RADIO SERVICING INFORMATION

MOT OROLA

08C TRIM ]
1608 KC G
) %Eos
187 1¢ TOP(3)
{455 kC BOT(4)

 |2x 1¢ TOP(D)
455 KC por(2)

=

Eéj 12BL6
TRIN

DET-AVC—AF@C

.
oft

@

MODEL
AMERICAN MOTORS 8990582
MOTOROLA 93MR

'I’RANS ISTOR
ANT TRINM [|=—ANT RECEPT 2N176 {Bot VIEW)
TRANS ISTOR v.
1400 KC \xm‘ TRIM AF POWER AMP(
¥ | _AF POWER AMP 7 o
ANT COIL TRANSISTOR BIAS CO NTROL
900 K L AGA 5 AMP FUSE | TO RECEIVER
. |
w TosGNAL  ----_-l booomoo .. s
o MOTOROLA 65R122345 GENERATOH T SOIMIMF pe :: 3 RECEPTACLE
S ALIGNMENT ADJUSTMENTS LOCATION ' e I i CEER
i DU Y
DUMMY ANTENNA € 3
3 4 B
12AD6 "| futz ncxo-':“ 128L8 __c;"m___‘ 1ZAEGA N5T3 N176 176 CONN
a CONV IF AMP OLT AVC-AF AMP MNST3 CONN DRIVER PWR (oix vizny
@ “wewd vices
vou ;r““—h Nt s il
R ] P b
Y ~I ] s ;3 T
[ ) a
1 ) 1 - i
. 7] ] M
2 E k L i 1 g%
i - s § 3 =] | 1= % L ol ¥
L. TN PO Sury s = ]: %
= RIS_10
Lo
I A
f c3 -
“I . f 2 -
. . 1
83 ¥ ADJUST POR 230 WA H
L k4 COLLACTOR CURBERT
seF
E—-/ T =
il
1 2 0,8 R13 680 13.8Y
“A" LEAD MUST BE CONNECTED TO POS ITIVE ) S IE OF o ¥18 e +O
POWER SUPPLY. RADIO WILL NOT OPERATE AND DAMAGE M T wmw T
TO COMPONENTS WILL RESULT JF CONNECTED OTHERWISE. x
NOTES N 1 =+ ES
c:::sslgl':s’;‘n::xll'\:;m 1n ME. Al others In MME e igan ® .{2' = e
VOLTAGES - Messured trom paint indicated to chassis. v e 3 AMP -0 ON OFF SWITCH
13;3: vt:uv:?xn .llltnvmgc =t * ,,GR £
. - SPARK
::"f'ﬂs"; xw - 540 XC 10 1605 KC L PLATE
ALIGNMENT i
Connect an output meter across the speaker voice coil. Set tone control to high and volume to maximum. Attenuate signal
generator output to maintain 1.3 volts on output meter to prevent overloading the receiver,
GENERATOR
GENERATOR FREQUENCY
STEP | CONNECTION (400 cycle mod) GANG SETTING ADJUST REMARKS
IF ALIGNMENT
1. Ant recept through 455 Kc Fully open 1, 2, 3 &4 Peak for maximum,
.1 mf & chassis
RF ALIGNMENT
2. Ant recept through 1605 Kc Fully open 5 Peak for maximum,
dummy antenna
- w 1400 Kc Tune for max 6 Peak for maximum,
4. " 600 Kc Tune for max 7 Peak for maximum while rocking
gang.
8. Repeat steps 3 & 4 until no further increase. The last adjustment should be the trimmer (6).
ANTENNA TRIMMER
. - - Tune to a weak 6 With radio installed in car and an-
station around tenna fully extended, peak antenna
1400 Kc trimmer for max.

Pt
gt

~DIAL
POINTER

DAL
SCALE

-TUNING

~—ANT
RECEPT

~—~ ANT
TRIM
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

MOTOROLA

0%

MODELS

MOTOROLA 94MF, 94MFM
FORD B9FA-18806-C, B9FA-18805-E

&x | 125V @ 400 C YCLES AT GRID OF 12AE8A l

1000 KC TO 262.5 XC

—_—

262.5 KC TO 400 CYCLES

| FOR ONE WATT QUTPUT I
-2
PWR AMP
{REPLACE WITH 2N1761
3¢

L4 Ri2 15
[} i |
18 ate ! ADJUST
| —~T] = | : FOR &20 MA
! ! & ' £
i 1 | = TN M o) M
| | ol : : .
— | AT e S+
1 1
- '3 I Lsm :
| 1 SPKR
. , NTI 15M : '"P}U'G“‘)
L S——— S
1 CONN = PLATED PANEL WIRING LEGEND - L
{BOT ViEW) -
R 22m - st I rravc o Fiiament PP - IF, CONVAVC .- e " 4 q-D
2 uurrs»c acors - Decimal values in MF. All others in MW CAUTION anaf+ cug +10 ols 2o
T e ere! “A" LEAD MUST BE CONNECTED TO POS ITIVE ) $ IDE E S =
1 1 BL V:I’I‘:t: M;:::::m’:‘;m‘ indicated to chassis ERumar) ‘; POMR’?‘UPPLY,C RADIO WILL NOT (I)PIERA?K AND DAMAGE bl L (o v
1] m 5 = with a VTVM, +10%. No signal input. mnluulurnl TO COMPONENTS WILL RESULT IF CONNECTED OTHERWISE. e o .
U 4 Ingut Voltage - T44v OC. o s
1 - 540 to 1610 KC g E——3
& com, WK AR R A o
€ ¢ . 2] H
_ SPARK  ON-0FF SwiTCH | 111
q@ :@c 1 PLATE ON VOL CONT | 332
= 2 1 €5
o stz veem a8 VIEvED s PRcKTED 3101 OIALLIGH (14D . Jro_@j JLEN,
TRANSISTOR CONN sg}\’" % -
PLATE
ION DETAIL PLATED CIRCUIT COMPONENT REPLACEMENT
ALIGNMENT POINT LOCAT Most of the components can be removed from the panel
with theaid of a soldering iron. When using a soldering pot,
it may be difficult to dip some of the components close to
1‘;‘2{)&%“ Alr?l:gTrlE:G 5(1:0287& i ?(?ZEEKC the edge of the panel because of interference from the radio
CAM housing. To use a soldering pot on these components, it
\ will benecessary to partially drop the panel from the hous-
ﬂ \ \ﬂ / H / H ﬂ ing, to do this proceed as follows:
a., Remove twoscrews which hold radiohousing to front
\\ m { plate (on volume control side of housing).
'&&:; ‘E’C:§’ %T:H%%R: b. Unsolder connecting lead from antenna spark choke
FROM TUNER at trimmer side.
CORE SIDE .
] T SRR c. Unsolder plated panel support bracket from housing
! o and panel, bend ears straight, and carefully remove from
A plated panel,
) : w'\ A
i : ‘ L 1 d. Carefully remove plated panel from housing and
e / drop below edge of housing.
‘x\“‘p—g" —_
e I e ‘ e. Replace screws removed from housing in step "a,"
— ] so panel and housing will be more solid during soldering op-
1F'S & TRIMMERS eration.
SHOWN FROM | 1
TUBE S1DE ANT}J{:}';"C PLATED CHASSIS REMOVAL - If necessary to re-

<
o]

O

Helenene
somoud)@ @S

2nd IF (poTTOM SIDE)

BOT OF COIL
Ist IF (BOTTOM SIDE)

262.5 KC 262.5 KC
LA ge FO

(TUBE SIDE

1610KC }D ca

0SC TRIM

d_) 1610 KC
RF TRIM

move the plated panel completely from radio housing, pro-
ceed as follows:

a. Remove twoscrews whichhold radiohousing to front
plate (on volume control side of housing).

b. Unsolder connecting leads to free panel. Where pos-
sible, avoid unsoldering leads at plated panel.

c. Unsolder plated panel support bracket from housing
and panel, bend ears straight, and carefully remove bracket
from panel and housing.

d, Plated panel will now be free for careful removal
from housing.

NOTE: Do not perform steps 3, 4, 5 & 6 unless tuner has been tampered with or components have been replaced, Before
proceeding with step 3, back tuning cores 1-3/8" out of tuning coils to eliminate their effect on trimmer adjustment,
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Models 300X and 301X
These are 12-volt sets designed for universal underdash

MOTOROLA

VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

X10€ ® x00¢
S13a0ow

Model
is for cars

Other material

Model 300X, circuit on this page, is for use

in cars with a negative ground electrical system
301X, diagram on next page adjacent at right

with positive ground electrical system

installation.
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VOLUME R-19,

-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

MOTOROLA Models 300X and 301X, Continued

This page has the circuit of Model 301X, and other service
material that is applicable to both 300X and 301X. See also
the material on previous page, at left.

MODEL 301X SCEEMATIC DIAGRAM
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COLLECTOR

EMITIER

MNT3 OR 2N176
POWER AMP

6BF6
DRIVER

4RO

DET-AVC-AF AMP

6BAS
IF AMP

6BEG
CONV
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8

teor vire;

TRANS ISTOR CONN

BASE

UV AAY

¥ED
o

4

ne

TERMINAL STRIP

10N VOL CONT}
S
£4l

ON-OFF SWITCH

sx

CAUTION
OBSERVE CORRECT TERMINAL STRIP WIRING FOR PROPER

1ON VOL CONT}

ON-OFF SWITCH

1

SUPPLY SOURCE. RADIO WiLL NOT OPERATE AND DAMAGE
TO COMPONENTS WILL RESULT IF CONNECTED OTHERW I SE.

“A'" LEAD POLARITY BEFORE CONNECTING RECE IVER TO

MOTOROLA

MODEL
406

.

14

350

sy

T2 MA

(SEE_SERY ICE.

wbrs:

ADJUST FOR

R4
125

ey

RIZ 1.5M
7 4y o B
a

RI0 1M

W 05,012

RED a6l JG2 p——
TERMINAL STRIP o

RADIO WIRING FOR CARS WITH A NEGATIVE
GROUND ELECTRICAL SYSTEM - RED LEAD
MUST BE SOLDERED TO TERMINAL NO. 1:
BLACK LEAD TO TERMINAL NO. 2.

RADIO POLARITY -BEFORE CONNECTING RADIO TO
A 6 VOLT POWER SOURCE, REMOVE BOTTOM COVER
AND CHECK POLARITY WIRING AGAINST DETAIL, THEN
CONNECT RADIO TO POWER SOURCE PER DETAIL, IF
THIS RECEIVER IS NOT PROPERLY CONNECTED, IT
WILL NOT OPERATE AND DAMAGE TO COMPONENTS
MAY RESULT,

( BLACK
m e & - :n%

QUTPUT TRANSISTOR CURRENT ADJUSTMENT - After

MNT3 OR 2N176
POWER 0SC

*l\

ANT CORE
1200 KC

RF CORE
1200 KC

0SC CORE
1200 KC

Cay e 27
A}

VOLTAGES - Measured Irom point indicated lo B- with a VTVM,
No signal input. Tolerance +10%,

CAPACITORS - Decimas values in MF, ail others in MMF uniess
INPUT VOLTAGE - 7V DC.

alherwise speciied,
TUNING RANGE - 540 KC to 1610 KC.

IF FREQ. - 262.5 KC.

NOTES:

an output transistor has been replaced, the collector cur-
rent should be checked and adjusted for proper operation.

a, Connect a 3amp DC ammeter in series with the "A"
lead,

b, Remove output transistor from its socket.

c. Turn radio on and read ammeter with 6.3 volts in~
put to "A" lead (approximately 2.0 amp). NOTE
READING,

d., Turn radio off and replace transistor

e. Turnradio on andadjust R~14 for a 600 ma increase
over reading noted in step ¢ with 6.3 volts input to

“AM lead,
NOTE: Two values of radio input voltage are given as a
convenience to service personnel in order to accommodate
different power sources, The current value of 720 ma stated
on the schematic is for 7 volts DC input to receiver "A"
lead,
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VOLUME R-19, MOST-OFTEN-NEEDED

1959 RADIO SERVICING INFORMATION

MOTOROLA

TRANSISTOR CURRENT ADJUSTMENT - Afier replac-
ing a transistor, the collector current must be adjusted to
insure proper operation of the output stage, Adjustment of
the collector current must be made within one minute after
the receiver has beenturned on -before it has time to warm
up, If the receiver is warm from operation, it will have to
be cooled before adjusting the collector current.

A. Set R-21 to maximum resistance position (fully coun=-
ter-clockwise when viewed from the wiring side) so that the
new transistor does not draw excessive collector current
and "run away",

B, Unsolder output transformer (T-4) black lead and
grounded speaker lead from chassis; connect the two leads
together, Be sure speaker is conhnected while making ad-
justment; volume control must be set to minimum. Connect
the positive side of 2 0 ~ 1,0 amp DC ammeter to the two
leads just removed and the negative side to chassis, The

PLUG TO FIT RECEIVER
ANTENNA RECEPTACLE

S—
160 MMF.
TO SIGNAL g TDA:E_EELV‘ER
GENERATOR === —‘I RECEPTACLE
A |
G
L e T

0 PLUG

. oy

ITs SRS o

On

" MODEL
GV-701

meter used must have an internalresistance of . 05 ohms or
less; if higher, meter will act as a current limiter and
cause an incorrect adjustment,
C. Adjust R-21, within one minute, after turning on a cold
receiver for a totalcollector current reading of 160 ma with
12,6 volts input toreceiver's "A" lead, Resolder two leads
to chassis after adjustment, .
NOTE: Two values of receiver input voltage are given as a
convenience to service personnel to accommodate
different power sources., The schematic total col
lector current value of 200 ma is stated with 14
volts DC input to receiver's "A' lead,

POWER TRANSISTOR INSULATOR - When replacing a
power trangistor or power transistor insulator, be sure to
coat both sides of insulator with DC-4 grease {Motorola
Part No. 11M490487) to insure proper heat dissipation,
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Auto Radio Model GV-800

MOTOROLA (Continued on the next page at right)
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MOTOROLA Model GV-800, Alignment Adjustments & Parts Location. Continued.

RADIO W
A" LEAD ,\/"

> -

-

ANT RECEPT

®
ANT CORE 0SC CORE

2ND IF
1200.XC 1200 KC 262.5 KC 1610 KC
3RD IF RF CORE ANT TRIM RF TRIM
262.5 KC 1200 XC 1200 KC 1200 KC

C19 R RZ E2 RM C20 C8 € ci8 C
RZ C24\ €21 \R26\R19 VYH\CNR? R16

1 R4 RSfC2 R12 RY
C32[ rR6[[ [C4IC13

el S
nm\)g

Yy

A
N\

=4~

R13 V3 ARI0P R Cl4 1

-
b,
{hd

cz vE IRV 15 ri7cist ova LR

t} Y

" 13
l\* vl




19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

MOTOROLA

VOLUME R-
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MOTOROLA
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MOTOROLA MODELS CHASSIS

2F12N HS-667
cy BCAS 2F12W HS-667
POWER AMP
1 _120v PEASING DOT
Rl [
=Y 13 \
1 \ ek
- »
§; A o
&2F B8 st
9 BLX

B

inn

r

[5]

=
B 125y

E4 T
HoToR 5485 120 v | Re 20 | RT 22K
W VA 120¥
T * o "JLE C3c ‘% e +HE
ONLY 50 MF T 50 MF T 50 MF
T p- “s306e1214-0
ON-OFF SW
NOTES: (OM YOL CONT)

CAPAC ITORS - Decimal values in AT, all others in MMF unless ctherwise specified,
VOLTAGES - Measured from point indicated 1o B- with a VTVM, 2= = CHASSIS

DISASSEMBLY INSTRUCTIONS

To Remove Chassis from Cabinet

1. Pull off two knobs from front of cabinet.

2. Remove four (4) motorboard and three (3) baffle retainer
screws.

3. Remove baffle.

4, Lift rear of motorboard slightly and slide out.

5. Remove two screws which hold chassis to motorboard
and remove chasasis,

To Remove Turntable

VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

MODELS CHASSIS
2F118 HS-666
2F11R HS-666
Cly.00 2CAS
l— PWR AMP
T 120V
1] Rl S 2-sf reee \  1z4v
= VL 2¢=—0— _': [
[LE 1 \ 2 E
sv 8 an 6402
» -y~ T
Ed 2 -
o 2% TZWF ~
BLK
> RS g
o _ O—+3 TONE H
) 50K
o~
S
= 2CAS
2 i §
eovo| @8 4] -
MOTOR Ok Coux Brb oo R41Z | Ré 22K
> O -
g Sldesc
ON-OFF SW “TsomF TSOMF
12v (oM You Coxt)
AC ONLY 87
NOTES:

CAPAC ITORS - Decimal valuss in MF, 2!l others in MMF untess otherwise specified,
VOLTAGES - Measured from point indicated to B~ with a VIVM,
cHAsSIS - L

1. Remove "C" washer from, spindle,
2. Remove turntable by pulling up ~ off of spindle.

= N

E| ,Wl': oo csK_m my Tl MOTOROLA
fl 2 TP K 'l

¥ : §I gﬂq MODELS CHASSIS
5l if 3 & | ¥ .2, 3f138 HS-668
E B g = 3F13W HS-668
NOTES;

CAPACITORS - Decimal values in AF, all others in WW
unless otherwise specified,

VOLTAGES - Measured from point indicated to B-
with 3 VIVAL +10%  Line Voltage maintained &t

120V AC,
<& 3B & sChassis

R4 330

TO REMOVE CHASSIS & RECORD CHANGER FROM CABI-
NET
1.

2. From inside cabinet, remove 3 baffle mounting screws,
then remove baffle.

3. Unclip speaker leads.

4. Remove 4 motorboard mounting screws,

5. Grasp record changer at base of tone arm and record
support arm, then lLift straight out of cabinet (to facilitate
servicing, both record changer and chassis are mounted on
the motorboard).

6. To remove chassis, remove 4 chassis mounting nuts;
unsolder leads connected to chassis if necessary.

Remove volume and tone knobs.

817




VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION
MOTOROLA
5R14N HS-670

To Remove Chassis From Cabinet

7. Loosen 2 screws which hold interlock to cabinet; remove

1. Pull off control knobs, interlock from cabinet,
2. Remove 3 antenna panel mounting screws, 8, "Uncrimp" ends of chassis mounting brackets and melt
3. Remove antenna panel (disconnect line cord from inter- solder at these points. CAUTION: Apply only enough heat
lock). toallow chassis to slide out of brackets; too much heat
4, Disconnect antenna and speaker leads. may damage the plated circuit board,
5. Remove 4 record changer board mounting screws, 9. Slide chassis out of the brackets.
6. Lift changer and mounting board up and out of the way. 10. Disconnect record changer leads from chassis.
12AV6 50C5
DET-AVC-AF £ PWR AMP

|
5 |
950 1T TRV
ks 005 olasf I3
5 1 -
o £l = %2 : )
w Ao A < = ~e >
e R c s |5 | e {_0047
X otal R4
\ g | >
4 ; (-2 K
i i e
u 1 | =
LOOP 1€l i
i |
! I
[ ]
|

czlos

4 1 4

_________ CoA L
Dot L I ; 30MF OMF TS AOWF
{}r? _ ! _ B B
4 3 BRARC | = - = =

3 2 ¥ o2 R
L2 Connections 12 CONN i CONN CRPEESG[DR} e EEm
NOTES: LI [/
Capacitors - Decimal values in MF, all others in MMF x L
unless otherwise specified. o) E S0CS 12BA6 12BEG6 12AV6
Voltages - Measured from point indicated to ground with »» P 3
a VIVM. No signal input. 120V AC j ):" Clx=. U
Tuning Range - 535 to 1620 KC. fGat L@“"—_‘L S
IF - 455 XC. W BEVAC JEVAC  Z4VAC  12VAC
INPUT VOLTAGE - 120V AC ONLY - ’ on Vol Cont
PLATED PANEL WIRING LEGEND

LBt I AVC - FILAMENT INTERLOCK L 4 0sC Tl T2
mese - PLUG 1620 KC 1ST IF 2ND IF
- 455 KC 455 KC

TOP

BoT| §
Rﬁ\L 12AV6
[ ET-AYC-AF AP

3

7 ANT () Top
% ‘ [®uokc | (@ sor
' 412 RT 3/ C8 R4 R3 RS

50C5
PWR AMP

TO RECORD
SPKR 12BA6  CHANGER
LEADS R2 IF AMP  GROUND

C2 12BE6 TO RECORD  TO PHONO
ALIGNMENT POINTS & PARTS LOCATIONS CONV CHANGER MOTOR CARTRIDGE
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MOTOROLA

MODELS

RF CORE  ANT CORE 0SC CORE
600 KC
®

600 KC 600 KC
® (D

RFTRIM  OSCTRIM ANTTRIM
1400KC 1620 KC 1400 KC
® ®

CHASSIS

8X26E
8X26S

HS-679
HS-679

3 4
s I]s
2 1

€1 & E2 CONN
2ND IF
455 KC

v

3RD IF s
2809
i =1l Gy
PNP ¢1g,139
il

N
1
t
1
I o
: g
| g
1
'L —
RS B0
g ‘ « {1500 IN
2% 3 SOME SETS)
1 s = 3
3
& (4 CONN R R1l €0
U(”l‘u'l") sFia] AAAA
’ -
C1741.0015
[id v
01
€2, PWR AMP
ad
Lg J PNP
B I RIS
. 3 VOLUME
A ] ™ C13y/6 M
1 1
| ! :—oo—+|(—<
S s 3
! |
: i
IO I N I 7
5 i 3202
cn)l,m
g g
& =
e = « 53
- ~cieoage
= ]
T
HeTS
{NOT ViEW)
-3.5v RZ 100 o
CAPACITORS - Decimal vaiues in MF, &l others in MWF unless €8 E B8 C
otherwise specified, cle8 1.
VOLTAGES - Measured from point indicated to ground with a OMF ;- .
VIV, +10% No signal in, o
TUNING RANGE - 535 KC o 1620 KC. 4 ¥ il —2a@—
IF - 455 KC. we = - = Ground
Resistances measured with transistors removed from assoclated V1 CONN V2 THRU V8 CONN L ON-OFF SWITCH s
circuitry, (80T vizw) (80T YiZW) N (W YOL CONT)
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MOTOROLA

MODELS

T1X23E
1X24S
1X24W

CHASSIS

HS-688
HS-688
HS-688

ESCUTCHEON & CHASSIS REMOVAL

1, From inside cabinet (below gang) remove escutcheon
mounting screw,

2. Remove escutcheon by inserting small screwdriver into
detent on edge of escutcheonand prying up. Work escutcheon
free (use caution to prevent scratching cabinet and es-
cutcheon,)

3. Remove dial and tuning knobs by pulling straight off.
4. Remove chassis mounting screw,

5. Turn handle perpendicular to component side of plated
panel.

6. Grasp handle near one of its two mounting bushings and
pull out from side of cabinet until the round portion of mount-
ing bushing clears hole in side of cabinet, then lift this side
of handle and chassis slightly out of cabinet, Perform the
same procedure on the other mounting bushing, then lift
handle, chassis and speaker plate out of cabinet.

7. Unscrew earphone jack.

2NDIF 3RDIF ISTIF RFCORE  0OSC CORE  OSC TRiM ANT TRIM
455KC 455KC 455KC 1400 KC 600 KC 1620 KC 1400 KC 8. Separate the plated chassis from the speaker mounting
plate as follows: unsolder the wire that connects the gang to
ALIGNMENT POINT LOCATIONS the plated chassis. Unsolder speaker lug, green lead from
} NOTES:
? 4 CAPACITORS ~ Decimat values in MF, others in" MMF unless otherwise specitied.
VOLTAGES - Measured from point indicated to ground with 3 VIVM +10%. No
1 5 signal input, volume ot maximum.
L2 CONN TUNING RANGE - 530 KC to 1620 XC.
tho1 v iew) BC LOOF IF 255KC.
var bl g €244 RESISTANCES - Messured with the transistors out of associated circuits.
1 ) 3
o L E g f sl e 5
7" “Tw r S 5{1 5
/ 1 ﬁ 2it (R
| T ()
: l - TL, T2, T3 & TACONN
1BOT VW) 15 CONN
| = (BOT VIEWS
|
I
[ €8 C vo Z
3
ISTOR CONN anaal
lRA(’:?DE vx:'cJ N PWR AMP 3
T4
bl - o ’ T6 COl
N293 2N265 NN
2N293 ZNDZIF o OR1VER (MOT VIEW)
E4
3 EARPHONE
r- JACK
I
1
N
1
I
1
:[ : N
1
)
'
-
5
= . 3 ’ 3
a3 3
=)
L Cé
T oM ¥ L
=<
- =)
v
5.4V R21 100 sy + I I -
+ v RED BLX
24 ON-OFF SWITCH
oM {ON VOL CONT)

94
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MOTOROLA

MODELS CHASSIS

SF11B HS-703
SF11IN HS-703
VIA RIS 120K
12- 12AXTA e
Lo ——ome .. S VOLTAGE AMP
IIFTCI'MU?‘(PCI. —_— ] R3A
h JORLS o CI0N@
g O cm.ws LU o
1 - 3n LEFT CHANNEL
i = SPEAKER
[} i
1 -
Yo iz i 5
- 3 o
x 1 3 g = & - g
i T 2 L gle
gf i iz 18 T2 Tz
1 (-4
I o
1 RaA 1M E
| csa L x |
g ] SOMF T -2
o b | =3
T | 3 %
< ! i < R16 500K g 8
Cly.05 ! 1 BALANCE &4 HW
4 i
W ! | -3 22
SENNTE A i | T
=] 1 i
3 1 L’
[]
3 H t
]
T TN 8lr SPEAKER
| ReBImM
- ]
< ' »®
R | L& NE! 32 4§ g
& ! = e 1= $3a2 =
¢ ) g | Tz o “
¢ ; =
RIGHT gmm TTEE ' = § i
o ' . o
1 R SPEAKER  RIGHT CHANNEL
Cllyp02 _ an PLUG SPEAKER
68 n et TIP SLEEVE
V18 R4 zx Pwm
172 12AXTA N e - ‘A e
VOLTAGE AMP ohs P o oz
35W4 35C5
RECEPT RECT PWR AMP
(Lug visw) .
2R @
UL RZ?"IS ' 3‘1.‘.‘.* 1aov
120V AC v2 v vl l
ONLY 35C8 sscs 12AX7 o +C85 A:‘l=+ C8C
S0V AC 31V AC 1 SOWF SOMF
3 4 3 4 5 4
SONE SETS) The chassis of this amplifier is isolated from the AC
power line by acapacitor to eliminate the shock hazard when
handling the chassis. However, as an additional precau-~
NOTES-

CAPACITORS - Decimal vatues in MF. all others in MAF
uniess other.ise specified.

VOLTAGES - Measured from point indicated to 8- with &
VIVM. +10% Nosignal in.

<&+ 8- <k . Chassis  plyy - Record changer frame

*On some units, Ihe phono input cable colors were reversed.

" RECORD CRANGER WIRING

tion, when servicing this amplifier, an isolation transformer
should be inserted between the power line and the chassis,

TO REMOVE CHASSIS FROM CABINET

1. Remove 3 control knobs.

2. Remove 3 baffle mounting screws and unscrew speaker
jack mounted on baffle; then remove baffle,

3. Remove record changer mounting board screws.

4. Lift mounting board and record changer high enough to
permit access to bottom of changer,

5. Unplug phono cables connected to record changer "R"
and "L" jacks, also unplug phons power plug.

6. Remove 4 chassis mounting nuts.

7. Unsolder speaker leads.

8. Remove chassis from cabinet,

TO REMOVE RECORD CHANGER FROM CABINET

1. Remove 3 baffle mounting screws and unscrew speaker
jack mounted on baffle; then remove baffle,

2. Remove record changer mounting board screws.

3. Lift mounting board and record changer high enough to
permit access to bottom of changer,

4. Unplug ph cables ¢ ted to record changer "R"
and "L" jacks, also unplug phono power plug.

5. Turn the two record changer mounting screws fully
clockwise (down flush against changer base).

6. Place clips, located at ends of record changer mount-
ing screws, so that they are parallel with the screws.

7. Remove record changer from cabinet,

95
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DC RESISTANCE MEASUREMENTS:

1st I-F Coil:
Primary, 19 ohms
Secondary, 19 ohms

2nd |I-F Coil:
I f 2
Primary, 19 ohms Socket voltages measured as follows V
Secondary, 19 ohms 1. Line voltage, 117 volts AC.
. . 2. Volume control at maximum.
Oscillator Coil: . .
Primary, 1 ohm 3. XTVM between socket terminal and B minus
! us.
Secondary, 10 ohms 4. Only DC voltages measured. Allow 109% tol-
erance.
s)g s/
¢ aonire] \ (52 seweATH) ALIGNMENT PROCEDURE:
N L The alignment of the set is accomplished by fol-
C( lowing the steps in the chart below. Connect output
L3 meter to speaker voice coil. Use isolation transformer,
if available, for shock protection.
Each adjustment should be made using a minimum
cs8 input signal. Connect oscillator through a .01 mfd
{8ove capacitor in step one; loose-couple oscillator lead in
~ steps two and three.
N cia® L4
SEow|| c2a Connect T Test Radio Dial
BELOW nnect Test a a
Ste Osciilato Adjust
° ° @ P Oscillator To Frequenc; Setting ju
1. Pinl,Vv-1 455 Kc. 540 Kc. S-1,S-2,S-3,
(12BES6) & S-4 for MAX.
0 2. Loose-couple 1620 Kc. 1620 Kc. C-2B for MAX.
@ to antenna
3. ditto 1500 Kc. Tuneto C-1B for Max.
Osc. Signal
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POS/TIVE) - HO E/G8/di- VOL. CONTL %

-~/ 65V

AT M AX.

" EMITTER
NS BASE
\ Y colLFCTOR

EMITTER
'—_}:6434—
S OLLECTO.
RED % s

ADOT

Step 1. Preset |-F amplifier neutralizer capacitor C-7
by turning completely clockwise (maximum

Leave speaker in place; adjust
L-2,L-3, & L-4 from rear.

BOONN =
o O:‘M'N-i
ON- OFF
swiresr L
(ON oL CHTL)
rRI7
/700 - C/4
T+
= /oV
7em [ 7R4vS7STORS RALAVT NEON RO A,
X/ |\mixER. 08¢ | 2yd86 2v4/2
X2 |2/ 4MR PNLES R 2~¥ 4/0
x3 |gedro ame 2NMN3€3 2~/ 406
X455 | 40O OUT ™ 24632 2v408
ré BETESTOR /N 295

X MATCHED P4/R OR SAME GAN GROUL Ao

capacity) then back one eighth of a turn (45
degrees). See note after step seven.

Connect Test Test adio Di .

Step Oscillator To g,::'ﬂ::z; R Settingal Adjust

2. Variable, antenna section 455 kc 535 kc L-3 & L-4 for MAX

3. Couple to antenna 600 kc 600 kc L-2 (osc) for MAX

4. Couple to antenna 1620 kc 1€20 ke C-4B for MAX

5. Repeat steps two and three and check calibration at low end of dial (535 kc)

6. Couple to antenna 1500 ke L‘;’;e ;?gt;s't C-1B for MAX

7. Couple to antenna 600 kc 600 kc L-1 (antenna) for MAX
NOTE: Optimum setting of neutralizing capacitor C-7 sensitivity.

depends upon parameters X-2 and L-4. If, after align.
ment, regeneration occurs on stations near the high
end of the dial, capacity of C-7 should be decreased
(ccw). Too low a value, however, will result in loss of

If it has been necessary to change the setting of
C-7 more than 45 degrees after completing the align-
ment, then the |-F adjustment (step two) should be
repeated.
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PHILCO RADIO MODEL T-3 — CODES 132, 134, 136 & 138
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The only differences between the four codes are the audio
transistor type and the value of the audio base resistor. These

value differences are indicated in the chart above.
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PHILCO

MODELS T-4 and T-4J — CODE 124

ALIGNMENT CHART

SIGNAL GENERATOR RADIO
STEP DIAL DIAL ADJUST
CONNECTION TO RADIO SETTING SETTING SPECIAL INSTRUCTIONS
1 Panel must be removed from 455 KC [{Tuning gang| Adjust for maximum output Z3—3¢d IF
cabinet. Connect signal gen- fully open. in order given. Z2—2nd IF
erator through a .1 uf con- Z1—1st IF
enser to antenna section of 1
gang. Use the least generator
signal necessary to give an
oputput indication.
2 Use radiating loop (See note 1620 KC 1620 KC Pre-set C2A (Ant.) 1/2 tum Ci1B—osc.
1 below). (gang fully | from tight. Adjust for maxi- trimmer
open) mum output.
3 Same as step 2. 1400 KC 1400 KC Adjust for maximum output. ClA—ant.
trimmer
4 Same as step 2. 600 KC 600 KC Adjust for maximum output. T1—osc. core
Panel MUST be re-mounted Rock tuning gang while mak-
in cabinet. in this adjustment.
5 Repate steps 2, 3 and 4 until mo further improvement is obtained. Always stop on step 2.

NOTE 1. Use a 6t0-8 tumn, 6inch diameter loop made up of insulated wire. Connect to generstor terminals, and place

about one foot from radio loop.

SCHEMATIC NOTES

Due o0 2nd IF transistor variations the values of resistors
R6 and R7 must be selected, within limits, for optimum per-
formance.

When transistor R186 is defective, kit number 324-8003 must
be ordered. This kit contains a R186 transistor ard two resistors
(R6 and R7) properly matched. All three components must be
replaced.

The stage may be checked as follows:

The value of R6 is selected to allow the 2nd IF transistor
collector to draw 2 milliamps. This is checked by measuring the
voltage across R11, the 560 ohm collector return resistor. This
voltage should be 1.12 volts, with a tolerance of approximately
*.12 volts. The value of R6 falls within the Limits of 27K to

All resistors are 1/2 watt, 10%, carbon.
Coil resistances read with coil in circuit.
Voice coil impedance = 14 ohms.

Voltages measured to ground with a 20,000 ohms/volt meter

under no signal condition.

Emitter to basé voltages were measured with positive lead to
emitter, except for the Ist IF which is an NPN type and
measured with the p_ositive lead to the base.

Run #5351 — to improve low end sensitivity. The value of
R1 was changed to 15,000 ohms, part number 66-3158340. Some
few sets may have a 10,000 ohm resistor for R1.
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K. 0000 Y0 3600 A en
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V1o
6626
FM RF

8AB4
FM CONV.

Electrically all chassis are identical except the RT-202-2
and the RT-202-4. The RT-202-4 chassis contains a 560 ohm
resistor and .01 mfd capacitor from the cathode of the AM-RF
amplifier (V7) to ground. Lug L1 on the priated wire panel
of the RT-202-4 chassis is grounded, thus returning the sec-
ondary of T10 and condenser C43 to ground instead of the
AVC circuit. The RT-202-2 chassis uses an AM antenna coil
while the remaining chassis use a magnecore antenna.

VOLUME R-19, MOST-OFTEN-NEEDED

PHILCO RADIO
AM/FM TUNER—TYPE RT-202
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Top View — Showing Alignment Points, Tube Locations and Tie Lugs
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

PHILCO TRANSISTOR RADIO — MODEL T-6 — CODE 124

MODEL T-600 — CODE 124
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

PHILCO PORTABLE RADIO MODEL G-681, CODE 124

IRS U4 1US 3v4
LF=asskc DET AVC IST. AUDIO,
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‘JF | | < |
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| L= _ 4 Ll
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I
| “"
3
| g NOTE® copuciTons - DECMAL LDES B ¥
RRR I;J!B | 3 1.5¢ ALL OTRERS B WF OALESS
VWh i OTHERWISE EPECIFIED.
L5 . | + inea eeressem -
T [ ) "o
¢—HL—> TO BRACKET a3 I
- 1 ~——AC|DC BATTERY—
(L] |
" g Mus (Men *orr ™ |
= v T
59 . o i . ' ot
=W ae | 0\
oy | ) ;
- | si
Q‘Kg' &
5 L= sovour + TIVOUT
L ) e © 4 —Z==— B BATTERY ——— A BATTERY
3 v =
< TERMINAL LUG IDENTIFICATION = A T l -

L1 Black lead from R9, filament dropping resistor.

L2 B—, black lead from “A” battery and yellow lead from L7 White lead from AC interlock to R10.

“B” battery. L8 Blue lead to L11, ground.
L3 A+, brown lead from “A” battery. L9 Blue lead from 3V4 plate to output trans., T2.
L4 Black lead to selenium rectifier, CR1. L10  Red lead to output transformer, T2.
Ls B+, red lead from CR1. L11  Blue lead to L8, ground.
L6 Brown lead to filament dropping resistor, R9. g/vl::ct; lead from AC interlock to lug 5 of ON-OFF
21 wR ~ ’ :
o pés,.' g:)-,- . }},’,‘,‘; . 3va ZZZIF DE%UEAV Red lead from "B’ battery to lug 7 of ON-OFF switch.
~BOT. > & AUDIO NO . AV
CONV. SEC-TOP SHIELD OUTPUT ~ SEC-TOP or ADO” 72 MOUNTED O SPeAKER. o CETS:
R \ \ l l / LA1 MOUNTED IN "SCAN-TENNA" HANDLE.
AN
C2—
C5—

/ / | \ ON-OFF SWITCH CONTACT #7 1S A LUG ONLY; RED WIRE TO 90V BAT.
c7 R2 R4 Re SHELL OF VOL.CONT.{RS) CONNECTS TO FRAME THRU WIRE
T; FROM L8 TO Lit.

Composite Panel View, Showing Farts Placement
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

PHILCO PORTABLE RADIO MODEL H-691, CODE 124

«r ~ SYMBOL REPRESENTS "B-".

ius
AR3 JULY DET, AVC, Nt - 0%4;”
: LF AMR 15T AUDl0 —— —— — —— —— ——
conv. s 5 nhar L T2 g
IF = 455KC EE] 22 " ~- l 3
. SWIELD n | 1 320
N / \ | Ve
28 fe=e |
| R sav | < |
LAY 4
[ IL & i {
| =
.’ e o 1
| /6
| ‘ 270
! 5o
K
i 825 45 ‘
30
c2 B
| arT |
I b .00z ‘
¢ RS
‘ | MEG. | 0 'l caa IT3x/
‘ {voL. | MEG 20 680
lmNY l] | 0V L
) o | A
i +
! Lcoe
| S
R4 i +
3 MEG Ly
cal 3.3m S| 75v
047 cs |
————T0 BRACKET RO i
- O ow l
wi L7 iy cm fie 38 asv
U B o EACEE (0 ) 7 3 | 4 s
AC-DC 1 S——E
-—AL -0 BATTERY—e
i T O —xs) X
Lcec 50
Frequency Coverage — 540 to 1620 KC. A
Intermediate Frequency — 455 KC. "
' s
YT bog
r
NOTES: A o 1T,
T, — A BATT.
CAPACITORS - DEOIMAL VALUES IN MFD. s -L\T e o aea

CRITICAL LEAD DRESS

I. Brown and black wires, from wiring panel on bracket, must be Li
dressed below and away from R9 and in front of the tuning con- L2
denser, Ci. L3

2. Brown and black “A™ battery leads must be dressed over the output 14
transformer, T2, and through the dress lug. Ls

3. Red and yellow "B battery Jeads must be dressed up through the L6
AC interlock mounting bosses. L7

4. White AC interlock leads must be dressed toward the front panel. L8

5. All wires must be dressed clear of the current lim.i(;ng resistor, R10. Lo

6. C6, the filament condenser, must be dressed toward the bracket, away Lio
from CI, the tuning gang. L11

3va

TERMINAL LUG IDENTIFICATION

Black lead from R9, filament dropping resistor.

B—, black lead from "A" battery and yellow lead from "B battery.
A+, brown lead from "A" battery.

Black lead to selenium rectifier, CRI.

B+, red lead from CR1.

Brown lead to filament dropping resistor, R9.

White lead from AC interlock to R10.

Blue lead to L11, ground.

Blue lead from 3V4 plate to output trans., T2.

Red lead to output transformer, T2.

Blue lead to L8, ground.
White lead from AC interlock to lug 5 of ON-OFF switch.
Red lead from "B’ battery to lug 7 of ON-OFF switch.

21 1U4
1s7 IF IF AMP._ 8
PRI-BOT. SHIELD
SEC.-TOP

22 1U5
2n0 IF DET,ANC., Bottom View, PW Panel
SEC.-TOP 1s7 AUDIO

112




SSL-© PUD £SL-9 '1SL-O SI9PON — inoADY jusuodwo) jeuny pesulid

103M 4N0UNY  HOOTHILNIT¥ - oggz  SIMIINV  (30IS Md-VID) AIND 652-9-ONINIM INIWV LA
Z .;vmm ¢ nvu%n \ - 5 ™ .>z.mU = /n 810 €J
of - r |
al’ a1 i iy —|——
=y ° ) - e %200 18
M .%l QILVNIL0 HUIMS
foe] uu.m.mwu._. b
o] £ 2920 O i 9%
= ® | e I §708
) 1) €| [»
g g’l«”&!ﬂ 1 ovazl f
7 e 2 L -ao
® 2s
DL Sl o AT, @Y NN "ML | ~———————TT—T—T—TTssT T
i
oY o —2Y $62-9 T300M NO AWO 035N l\@!l
. 137100 3ONVITdAY .
HOLON
K NO AI0N
_ X —1 r !
o) g v a / 9 8y IN #2 \ ) N 2 11006 v
= 3 €Y o3s-co1 %3010 A8 )
a wn anval wallay aivuia wolims O_OLYS
<\ R " Mg = .
R )
$T n 0
<2} - X ssy—Aouanbas awipsussaru] oAVZI 93821 9VE 2l frung
n g
o —aSuvy Kiusnbas "
m.v.. m DM 0291 O 0¥¢ | d 1109 350 40 idvd §1 2D
IN'LINN |
D (] Invay A NI Q3NIVINOD 3uv NSt¥ILISY
E 5 IOHLINGD INMOA u MLl OINHYR SININOINOD TV %
7 nEe
a , s
al ¢ NI RE
= ($) . 0,30 ¥ 1v
Zl g = AT ooor PP PR
i n 8y 2y ¥311o3
- N e
2 N
E H G *S:»NOO. o
& a o | i
ﬂm < ou...ul.u” W
! phy fn . o3m c0f
T G * F2Y] wu.»n
% " £y
M [T7] ﬁ o
o nUosi S frrtazg, s
QU! m 'l
—
1
“
~ o5 M T w1
M 3 7
nd
) 51 R T 7 . L 0 \\
%  woiy HEsy | | $R3llEay " s /
> AR [ vo.»lm ovs .N.w I €91 ~8~ _ 7 Ave .>4Mo \
i LS B _weed omws
olanv 1si-130 SSL-O PUD £SL-0 'ISL-D '60L- SI9PON — woiboiq djjoweyds

113



VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

PHILCO PHONOGRAPH
MODEL G-1410

SPECIFICATIONS VOLUME-BALANCE CONTROL
AUDIO OUTPUT--1.0 watt each channel. The volume-balance controls for the two
OPERATING VOLTAGE—105-125 volts, 60 amplifier channels are mounted in tandem with
cycles a.c. concentric shafts., The inner shaft is spring
POWER CONSUMPTION—GO0 watts. loaded and locked to the outer shaft. Turning
RECORD CHANGER-M-40, 4 speed automatic the shaft of one control simultaneously turns

record changer with stereophonic pickup.

the shaft of the other control. Pushing in the
inner shaft unlocks the controls to permit indi-

c3
TR vidual volume control adjustment.
330
2 mey BLUE T
bl .::O.:‘ .go'n E B/L"
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1 w1 ) T ;1 on Ris
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[_ 1y meo | :170 . s 5:' Y
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| aremm ronee L] ] .:E‘L \\ 33¢3 = BLUE T2 Y
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: | " cn NEY .':‘:m 210 E ?\u 2
— " o\g/ son
l =40 RECOND CHANGEN l n.o \ 'l" Ll I:;I‘ '“',:
| | \ i :
[ < i S
I I+ soox fod_3
I rons SRIN
SN
m‘Z&.L
l o
| 122v
[ [ 1 w7

| PR __jioov
I .c".’:', e rec Schematic Diagram—Model G-1410

Ci2 RIO C8 Ri2

R6 Cl4 Cc2 S| Cl R3 Ca4 R2
12AX7

Base View, Components Layout—Model G-1410
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STYLUS

POSITION FOR
T8 RPM RECOADS

podiTion FoR
16, 33 OR 48
RPM RECORDS

ON- OFF
CONTROL ™

RE ON orr/

o
Record Changer Controls
AUDIO INPUT FROM
AC POWER RECORD CHANGER
TO RECORD 7N
CHANGER e A
CI10A w3 ¢ o/ 12AX7T
cios sc N/
AMPL. 8
q%npug OuTPUT PH.INV.
115V, 60, ‘3&44 3§3c
POWER SUPPLY N/ \}
RECY. OUTPUT

TREBLE

TR . g
TONE CONT. TONE CONT. VOL. CONT.

View of Amplifier Chassis Showing Location of
Tubes and Major Components

1]
TREBLE CONT
2 MEG.

< @ rca Vicror

MobeL HF-99

Chassis No. RS-157D

The record changer has a dual contro! on the motorboard
and a stylus selector control on the pickup arm. The metal
lever of the dual control is the OFF-ON-REJECT control. Turn-
ing this lever to the center position energizes the motor and
starts the turntable; when turned to the clockwise position it
starts the mechanism into complete qutomatic operation. The
mechanism will shut oft qutomatically after the last record has
been played but can be shut off manually by turning this
lever counter-clockwise.

The circular knob of the dual control is the speed control.
It has four positions: “16”, “33", 45", “78", to select the
turntable speed desired and a neutrad ("N*) position.

CRITICAL LEAD DRESS

1. Dress all heater leads and power cord close to chassis and
away from 12AX7 tube socket and phono input jack to
maintain low hum level.

Keep shielded lead W1, including shield connections, as
short as possible.

. Dress record changer power cable and pickup cable as far
apart as possible to minimize hum pickup.

NOTE—The "ON-OFF" switch is not part of the volume con-
trol. The record changer must be “"ON" for power to be
applied to the amplifier.

v2
35C5

OuTPUT

v

IST AF B
PHASE INV.

RS
220

35C5

e ouTPUT TIov. e 3'nt
Pu SPRN.
100K 4700 |yigv.
e3v. ! A
YW\~ ) Ly,
co L 4 4
ST L oy e
- 3I5w4
RECT. BLK.
f "3 ¥
s
CHASSIS 1 rzov. ‘W
T
4 ve v3 W2 A
119V, AC 60A, 35we 35CS c3 124
COMMON WIRING
POXER SUPPLY 1soLaTED FROM CHASSIS AA3 Y. aA3 w
0 _CATHODE _CURRENTS _ ’ 1
L Vi.._12AXT.___O.ZMA. xe 1000 =

V2__.35CS_ .. 3%9%MA.
V3___35CS___35.9MA.

VOLTAGES MEASURED TO COMMON WIRING WITH
Va___39Wé_ __TS.0OMA

“VOLTONMYST® AND SNOULD HOLD WITHIN 220%.

ALL RESISTANCE VALUES IN OMMS3. ALL CAPACITANCE
VALUES LESS THAN 1.0 IN MF AND 1.0 & ABOVE (N MMF
EXCEPT AS INDICATED.
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II STEREO RECORD PLAYER
Chassis RS-171A
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

@

RIGHT CHANNEL

LEFY

RIGHT
CHANNEL CHANNEL

VIEW

Jea

' REAR

E z VIEW
Hnav. son, 3 1
PWR. SUPP.

The two speaker systems must be properly connected in
order to have in-phase sound outputs. Incorrect connections
will be evidenced by a "null point” in the sound when playing

RCA VICTOR

MobeL SES-6

Chassis No. RS-175

i 2 139V, BLU
12AX7 S50EHS - 1 FINISH
2 ME! AF AMPL. OUTPUT 1) (QUTSIDE} +
+ 15 4"
c7
4 031 .01
00 S 2.5v
270K
+
naa
MEG, -
TONE oK ¢
RIGHT CHANNEL
INT, SPEAKERS
viB .
12AXT START
'
AF. ANPL. 50EHS 139v. oy T2 NS08
DUTPUT ORN.
ca
o1 1701
I
" 23
4 cs RS RED
0047 270K « 2.5V,
FINISH
{OUTSIDE)
R4B
2 MEG. a7
TONE 470K
v3 v2 vi LEFT CHANNEL
n;: SOEHS  SOENS 12AX7 EXT. SPEAKERS
w
3 . 3 4 3 N 4
Ri4 R13
18 oY) 18 R11
W, . 4700 VOLTAGES WEASURED TO CHASSIS GROUND
t+—vW——————w AAA— WITH “VOLTOMMYST® AND SHOULD HOLD
WITHIN $20%.
cos L & C94A
8OMF T ZOMF K= 1000. ALL RESISTANCE VALUES N
OHMS. ALL CAPACITANCE VALUES LESS
v THAN 1.0 IN MF, VALUES ABOVE 1.0
-+ IN MMF EXCEPT AS INDICATED.

SPEAKER PHASING

a monaural record and listening from a point midway between
the two speaker systems. For the same reason both speckers
in each system should be phased with each other.

REPLACEMENT PARTS )

sﬁol S}l‘o:. L] Description Sml‘ml S'I‘:c:k Description
AMPLIFIER ASSEMBLY RECORD CHANGER WIRING
Lo Pl 101748 |Connector—4-contact male for pickup '
e
CAPACITORS: P2 101747 |Connector—3-contact male for motor
Cl, C2 73553 paper, 0.047 mf., 4-100-0%, 400 v. cable
C3,C4 77953 ceramic, 0.0022 mf.,, £20%, 500 v. 101825 |Connector—Closed end, for motor lead
Cs, C6 103905 ceramic, 0.0047 mf.,, +£20%, 1000 v. 76301 |Switch—"ON-OFF" power awitzh
C7,C8 6?360 ceramic, 0.01 16:/12, +100—0°/ed/500 v.
C9A, C9B | 101752 electrolytic, 80/20 mf., 150/150 v.
CRI 106967 | Rectifier—Silicon S Lt
n 101749 | Connector—4-contact female with 31048 |Connector—Single contact male for re-
retainer for pickup cable mote speaker cable v
]2 101750 | Connector—3-contact female with 79696-A| Speaker—4” PM
retainer for motor-cable '
RESISTORS: e mee o auoto ineuT olitruT 70 53
Fixed, Composition, unless otherwise \ i
specified:
R1A, R1B 106969 Control—Dual volume ;C]
R2, R3 10 megohm, +20%, ¥ w. o eons @
R4A, R4B 106968 Control—Dual tone sl @
RS 270,000 ohm, *10%, Y2 w. -591_EH5 S OEHS
R6, R7 470,000 ohm, *20%, ¥z w. I i LEFT can
RE 270,000 ohm, £10%, ¥z w. oureuT
R9, R10 68 ohm, +10%, Y2 w.
Rl 4700 obm, +20%, ¥z w. &:
RI2 100 ohm, £20%, 1 w. 12AXT
R13, R14 15 ohm, *20%, 1 w. A F AMP
5 33 ohm, +20%, 1 w.
T1, T2 100272 | Transformer—Output .
70392 | Cable—AC power cable with plug Connol i E Aol
74822 | Socket—7-pin miniature for V2 and V3
79799 | Socket—9-pin miniature for V1 View of Chassis Showing Location of Tubes and Major Components
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RC-1187A
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BT-3, Chass
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TO SPEAKER POWER INPUT

R ) RCA VICTOR

{! ” \:j AC-DC Radio Receiver
“ ‘ X-1, X-2 SERIes
Chassis No. RC-1188

% %]

C-1 Series, Chassis
RC-1188A, is almost
identical except for
clock timer with its
switch circuit.
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SYLVANIA ELECTRIC PRODUCTS
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SCHEMATIC NOTES:

1. VOLTAGES SHOWN ARE AVERAGE READINGS MEASURED TO NEGATIVE
VARIATIONS MAY BE NOTED DUE TO NORMAL PRODUCTION TOLERANCES.

w N

AC POWER SOURCE -

4.mH7DESIGNATES CHASSIS GROUND.
5. == DESIGNATES NEGATIVE "B".

t17v 60 "VARIAC REGULATED".
VOLTAGE SOURCE 1S INDICATED BY ENCIRCLED SYMBOL@: CORRESPOND ING SYMBOL WITHOUT CIRCLE @
INDICATES VOLTAGE TI!E POINTS.
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136




VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

‘w8, 3AILVO3IN S3ILVYNDISIAF

C “SLNI1Od 311 395VLT10A SILYIIQGNI
Q@_tho__ .m._mﬂoz @ 3710410 LNOHLIM TOBAAS O9NIONOJSIHHOD '@ T10BWAS G3T1J81IN3 A8 Q3ILVIIGNI S1 3J4N0S 39VLi10A
2= 1-629—1 :SISSVHD ©Q¥Y08 O3ILNI¥d NO SLINIOd 31L HLIM GNOdSINHOD SHIGWAN OITIH1INI

TIMEGY ADN3ND3IHY ILVIQIAHILNI
SLINJHID 3HL NI
G3LD3NNOD ININOJWOD HLIM N3IXVJL 3¥Y ONV S3NTVA 39YH3IAY 3I¥Y S3IINVISISIH YIAHOASNYHL ANV 110D

iS3LON DILYWIHIS

NOISIATTIL ¥ OiOYY

YINVATAS L ge¢

82| ¥»9 ¢ (3 8¢
52 58 2 (Xl v 81
U | swamyal| U | sivnmem
‘s34 | w33m138 | s3y | mN3Imids . o
IDINVISISIY 11 | 3dNWISIS3H 27 R
.
€A L.Y4 1A 2A T
uee \\ N\
N\ /\ s A A\ = | \
.
v € € v ¢ b aomer \ s /
4N ./
o r e ——,—————————— s g Il
1 ® in0d 311 01 8012 1300w, \y /ldﬂ. m
[} 1 [
] '
! soson |
= ]
@..Iﬂo/» ® 3131193y | ® wiod 311 a1 i &
] ] -~ 1 4
! on 3oom - !nwm | ' PR 7
' IOULNOD | g ANI0Od 314 OL 1 / /
! 3INAT0A! O] —e i 1 | [
] 40 1Nvd! " " 3 15
' as0/v0! R ! ¥3070 10 18vd |
A ims! | 01NY/ 430 / NO ]
E—
Lo ee J , 14 i
' 1
v < ICIIL LS S L IE SIS I SICITIE JE St JE S 4 Aons SRSl =L
< >%~¢I~ . = ! "Suti0w 3 01 uu.om.o. N “ v I _ sx_
z _ A0S _ AOGI SRRt DI N “ ek ! “ E o |/
Fomo:  gomos f : b h...\&u.w §21 | D adRes  seroor Mm F
'
’ ' T T i e o
! VA~ L s v o] ¢ 1
21 *2 1 i ez 3] = ]
21 8 IL-MIA 3.:@ 2 ! ¥oub Pl hek S " ¥z'z = = :
ON3 TVHINN3L g s N 2y 9INT wo' T i
! b 223 3 ¥ .
11 “ QNN S = m H 2 i
AS (33 b
ffo ol vosrs Lotaor P 3 ms" F /!
5 e als I3 +T vG19 “ o1 i = P @ R P ANV
100 Aos+ g } adnn ! AQ 3 no y Y
2lo s n89*) 1 NOLv S oot : 2 Sl et & i & &u
#0103 —— o \L/ 1 9u3 ) - N I
L ! g
' i
= ! ! t
es [===TTe s —I- _ — e i
> Y g - A0 " nNn_vM 1 - A
)
A - 1 & “ E
- 1 0 ]
] S 1220 7 ' 80133130 oianY ' ) ' n
T »o b e AR O Bt :
- | f
21 iNdino 4v dAV 4V ISl 130 H3IXIN/2S0
$20¢ s1v2l m snvai
€A 2A IA

137




VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

indino 4dv
€00¢

@(ZZuFZd 4007
[}

2 9 dow 2s0
——— 'n_
| o @ 8, Sar 3 e
"~ = 7]
- / |3
m & »Ah|[
\
=z © . "~
A 2 - -—— 190’ /
V ” o wo
Josu e - o, —2
PO L ! A0 8011 1300W
Nz N a. HOLIRS /MO - ; _\m A
-— 1.3 i
S H uMﬂ _z;lur vt ! ab%nmw !
g} [a) ° =" au //lmm_u 2
* Qian e g
A o HOLAFRA, 2
= , v Jy 181 i YIXIN 7 950
9] M v MY 130 “ 938z “
sLyel TOMSSY AON3NO3YA ILVIAINYILINI 48, 3AILVO3N S3ILVNOISIQ F
- e A - ‘A - 21 8 11°27 40 MIA ON3 TUNIWNIL
00T 219 1L 21
vID T v Sl vec Gl vec L X
do ols i ) gl 291 sl 29l ] 2o
] SIYNINE3L| U SWNWEIL[ U STUNINE3L
"$3y N33M138| S N3IIML38| 'S N33m138
N ¥3131103x D |00
' sMGCE AOOI + 2l o O\\_\ 2 21 [Py 20
o T oIW €€ ﬁ L¥VHD 3DONVLISISIH 21 ® 11 ‘27 _
R : sy
T~ 8o Tacow| "7 = A
| ! T
= 1 | |
! i l
| ~a ' NOLY S 21 i
| 12892 6y # 1
| | AG21+ |
! 0H1NOD | S owzoi ¢ !
' 3nnioA 40 Luvd! 00! o - 1
“ umo\zon "o )
Lommm s
j. AQQ! +
S S - QANN =
I yoiom o0 sore 1aaom 001 $ %06 o A0 = _U
: " _ 012 ¢ 8y 2 n22
“ ol o010y 4 L / 2
40 »mqn_ - -
I AQCO! + | AB—
BTN ooy J— 5 el B VA
[ . L S00" -
e I - L vz 2
' - - —— 2]
1
b ¥0123130 010NV 49 P o
e b et _ -3vd idd I
“ ANy 594 | 0000 TTTTTE=TTTT I
1dS [ 1 W i
flal "
< L _4=d
dWyY 4V 1SI
dAV 1NdLNO 4V ‘OAV ‘130 dAV JI ¥3IXIN / 0SO
€L $D00¢ 9ival 9vazi 91382

138




€A

‘a0Nd WY
Zz| @ o ;Soud waivy swunL 2 SN¥NL € ONIBNIULS V10
8l £o g e LTS AE LTI =l ‘004 WILYT SNNNL €
=l g ‘008d ATNV3 NWNL 2/
5| 8 Vo, ——
< - 5 P ONINNL - LiVHS
= A, © ¥3lNIOd vio L
o o] o O -4370d A Av
m 2 =
ey -
O —
m 1o|.w .k ‘Q0ud M3V ,,v€ NNt Waﬁuﬂnuﬂb
‘QONd AWVY3 ,,92
m = 3 g b s s oNINLS u>_:o|«
WY 3y 481 10 e Gona =
m A -I.; p—nd)m.
—
—| Z - SA A 2A IA €A
> R Ty 219 11 °27  M3IA ONI TYNINB3IL
el = @ EM\/I\/I\/I\/I\/|I._n. €0ET 19POIN ‘1-1€9-1 SISSEUD VINVATIAS
=1 I I v |€ v ¢
* £ ¥ € € ¥ !
Uz Y,hnu ol o ] vee | o vee| 2 Tev p =~
Q 0 ;M_c TR . [ s 291 | sl zwl| s Tei |t
A _ 3200’ INOL z 8900T [ U [swNmnu3l | U [syNmwedl| U |sivNiwy3i|® 4 ®
< H N Au—.l 20 | s3y [ N3IMLIE | s3u | N3Im13d | s3u | wIImi3E ° oli
o o F ~VWWw» (P 11 37
- 2 $ ﬁ,.w* - | THVHO SONVISISY 21 W 11 21 100 4009
ol >
s R F==-— g llllll MIJ 14 9, 3AILVO3IN SILYNOISIC <
[=>] = -] v U9y -
' )+ AN~ wo's
- ———— I molt SINEC so T
A e P vy 2 s A
<
51| Tousnos: 3mrion u3Lo38| | | 323 N ! ol 1
a 40 Lyvd vasE 1o | 2] 223 | Bl um 0
| veiws aoNe gy v o 8 g i 93N | \ i |
= _ |Aaz+ HER | 0N |
= <o =20 1 |22 ] 280" T ? /
; Eo.mw.n_.._” H>on. (= =+ l= 9oL {
Z, Qi oL L] gl 1T AAARA ~ v
a 8910 T, m— V910 : o8| | M4 .
~ A6+ 0 | H 2 sy "
5 @ © et | e )
= t=1 |
1 . o b
= »213 |18 wos I 1ERT 332 !
wn . [} | m =
Ol wdr T !
24 1Ag§+ | | |
= (] I I w2z
~ 1D () " { 28T
= 3} [ ™M6-
— o33 - s 19 00 AAA
: SN T o A I %
oo a | 4= K]
OA = 1 ¥0193430 Ol0nv
3| Y 4 Pl | 31vid 1dd
= X3k Al zzor ASOI + e P, 4
o] 1ds ds §19 Y3IXIN/ISO
| dNV 1Nd1iN0 4V 9382!
e o $906 A
V €1 _ L2 dAVY
u>ﬂ<._.w._.am_ [21] auﬂmu..“_ [11] *ON GGy AININOIYS ILVIGINEILN]
91vel CA

139




¥OS!_1300W 0€) 1360N

VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

‘GILNNON MOl

}eanigvoouvos wwi 3 vos!
M) YOO RIIINI dnvy Lojd € i ™m . Ve
1 ny 4l PRtV kel

| H.q

SYLVANIA

N
3
: ; , 9089 N
ﬁ-‘ 2 -+ \ g ] — ] - 18 T3 l//ﬂ( &/”w”_u
! 8 ﬂhll Ovn.zummwnwwm ”moo>m 9 H\ _.I.-n B'Ucl._._ /v N n‘
Lo RV E [b\u >——— o 'L,)\(\O 69
O O 9
"N 9 b HVn Z | i
_——— s ﬁ - ov.u A i :
. 130
v u m flkm\n 91vz2) v« £2 o_
2@ : Qg = Y- = 7
A w 1 ; muwwumMJOU nvo.
o M xmhmc 2A v
(&
._I.|.|§_ = G0EZ ‘VOET SIPPOIN ‘1-2€9-1 SISSBUD VINVATAS
904901 = Xum

IONYI WY

"OM 66F I°'1

- _ _ €L ONV 24 1 “21 30 M3A ON3 TNy
o 13%J20S NI 4J1¥1LsS 2 _ 182 11 21
NO0THIIN b ¢
ONILYINSNI A8 GILYI0ST S1 .V, | [soormn i Tl ook
20270 3dk1 °
ﬁl.«dnlﬂlul LIN1Od “Q3IL¥ISNI S| 9n7d NIumw | | O: i Lo _ do_em ilo ol
o0 *3Isn NI —| S0£Z 1I00N - 4N¥O0M onV1 WA § 0] - jog woio
1ol
_ 0 1t _ LON S| YDVl ONOHJ N3IHM 03S01D T R 1 S R R T
! 2 FXH r 21 ez 3
L ATTVNEON 8, ONYV vy, SLDVINOD ST B LT e IR,
. S| NIMIA| S3u] NIIML3E)sdu| NI
€1 ERY td
LoV IONUISIS3Y §

Te

- 99

” ” |
Yol dNY INdLNO dv . dNY 4V IS! =1 dAV 4 ﬁ|+
_l’ . vi ™ de —l 40193438 0N w:_uu M = _rﬂll ) m_ wmmm E El_ mu.www\wﬂ_oo ' L Wy 3

SA 9ivel

bA B E l

140




VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

SYLVANIA ELECTRIC PRODUCTS Chassis 1-640-1, Model 4416

STEREO
CARTRIDGE

sSwWI
ON/OFF/ REJECT
PART OF CHANGER

v3
3s5wa
REGTIFIER

CHANGER
MOTOR

SYLVANIA Chassis 1-642-1, Model 4419

o

R &
TREBLE
2 MEG

"t 1 :
2 MEG "@“’_‘
LOUDNESS ==

c3
J"u )
oe :
STEREO $
=1, |
= 120K -[—*
[ RA
4
00 s rosy
1 RS AF AMP
(13
Re 4
PioK 00K VIiB
A . 12AX7 P
= INVERTER
s tH
[ ol 1 3
i l “Aoavl I
! h
= v3
l—"—'—'J 0CS
IOV AF OUTPUT AMP
e SW I +i30v +iov
ON/OFF/REJECT
Vi ve v3 PART OF @
t2AXTY 50CB 50CS sCI rie RIT I“" R19
A Rig 8O Ba 5w s20n 100K
4 8 3 4 3 4 330 “
: || olew doe. der
GMANGER 3
uoron et Jaee e l
* - =

SCHEMAT IC NOTES:

-4

1. VOLTAGES SHOWN ARE AVERAGE READINGS MEASURED TO NEGATIVE "B" WITH NoO SIGNAL INPUT,
VARIATIONS MAY BE NOTED DUE TO NORMAL PRODUCTION TOLERANCES.

2. AC POWER SOURCE -

117V 60n "VARIAC REGULATED",

3. VOLTAGE SOURCES ARE INDICATED BY ENCIRCLED SYMBOLS@@: CORRESPONDING SYMBOLS WITHOUT

CIRCLES @0 &

INDICATE VOLTAGE TIE POI

4.rln DESIGNATES CHASSIS GROUND.
5. 2= DESIGNATES NEGATIVE "B".

NTS.
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RAYVIER MODEL 48-314
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WEBCOR Models 1953, 1991, using AM Tuner 73X014-1, Amplifiers 14X278-1, -2
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WEBCOR Model 1954-1,

NEEDLE AND CARTRIDGE REPLACEMENT
If distortion or harshness of treble tones is encountered,
it is probable that the cartridge and needle assembly
(Webcor Part No. 21P586) requires replacement. To re-
place the cartridge and needle assembly, grasp the car-
tridge with thumb and forefinger gnd gently pull cartridge
free.

using Amplifier 14X280-1

CONNECTION JACKS

Stereo Output Jack: The Stereo Output Jack on the rear
of the Holiday Coronet Cabinet makes it possible to
connect a second sound system (amplifier and speakers)
for Stereofonic reproduction. Webcor Model 4905 Com-
panion Stereofonic Sound System is designed for use
with the Holiday Coronet. When using the 4905 Sound
System, connection to the Holiday Coronet is made with
Stereo Connecting Cord No. 2933.

x
8 @ LEGEND
- -

CHASSIS
L érouno

e ————————— ey

C®DENOTES CODED LUG
SPEARERS MUST BL IN
PHASE .

ve v3 v2 Vi
30we 35Cs 3CH  TO23NBAXT

af 83 ) 4 3

|

27
A
vV

4

NOTES.
1 ALL RESISTORS l/l WAT TS 240% UNLESS OTHERWISE SPECIFIZO
ZALL CAPACITORS WITH DECBMAL

VALUES ARE iN MFD. AND ARE PAPEZR CONDEMSERS, 400 WYDC

3 ALL CAPACITORS wWITH WHOLE m MSNNMWAIQ ARE CLRAMIC CONOENSERS,
OTHERWSE SPL(
4ALL DC VOUTACEZS TO B mo VHN VINM OF I MECOHM INFUT AES:STANCE OR BETTER

AND WITH A LINE YOLTACE OF N7 VOUTS AC 80 CYCLES.

35wW4
" I | | v4)
™
—_— I s
To TI
ey I KBluck R6
; SAAAA—S

R

T 4—!—‘&' ;1)
TT !Iuo-*ﬂon

@ ,
RS
® ® ® /s Py 1 i SR\
®@ ® ® St *cs R6 ® -
@ 3fie OPRNC)
R4, @ ) 0] 4+ B R OA) RY 2
RI3 o-‘\%\{v-o -
@ V3 @ R3 /\
1) il;i'le Yel [} s o —Ri2 FA G
I ’ M3@ @ $rio C6Bc". m “‘
To - Blach i : \/
Interiock : : C8A
&w l
e b
‘l’.ig'l':' Wiring Side of 14X280-1 Amplifier Printed Wiring Assembly Showing Locations of All Component Connection Points.

146




VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION
WEBCOR Model 1956, using Amplifier 14X307

Model 1956 is a Stereo-Fidelity Fonograf that con- Speaker Output Jack is incorporated. This jack per-
tains a 5'', 3.2 ohm speaker for the right channel mits connecting a 3.2 ohm External Speaker System
(Ch. 1) and a 5**, 3.2 ohm speaker for the left channel to the fonograf if additional separation of the 2 chan-
(Ch. 2). Each speaker is mounted in the case side by nels is desired. Vthen an External Speaker System is
side at a 7 degree angle for better separation of the plugged into the External Speaker Output Jack, the
right and left channels. In addition an External left channel speaker in the fonograf is cut out.
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WEBCOR Model 1963, using Amplifier 14X280-2

Stereo Output Jack: The Stereo Output Jack on the rear  When replacing cortridge housing ond bracket assembly
of the Holiday Imperial Caobinet maokes it possible to (Webcor Part No. 21P587), connect leads from pick-up
connect o second sound system (amplifier and speakers) cord os follows:

for Stereofonic reproduction. Webcor Model 4905 Com- 1. Connect red lead to silver terminal.

panion Stereofonic Sound System is designed for use 2. Connect shield to terminol odjocent to silver
with the Holidoy Imperial. When using the 4905 Sound terminal.

System, connection to the Holiday Imperial is made with 3. Connect white lead to gold terminaf.

Stereo Connecting Cord No. 2933. 4. Connect black lead to terminol

adjacent to gold terminal.
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WESTERN AUTO SUPPLY CO.
MODELS D2832A & D2834A D2832B & D2834B
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TUBE SOCKET VOLTAGES

Socket voltages are shown on the schematic diagram at the rube
socket terminals, All voltages are between the socket terminal
and **X’’ point. Voltages were taken with a vacuum tube voltmeter,
Conditions of measurement are:

Line voltage . 117 Volts AC

Signal [nput None

A Variation of + 10% is usually permissible.

SPECIFICATIONS

6 Tube Superheterodyne, including Rectifier Tube.
Tuning Frequency Range. . v c c v e s .o ... 540 to 1600 KC
Power Consumption. . . . .. .. .35 watts (At 117 volts AC)

Power Output 1.3 watt maximum, 0.8 watt (10% distortion)
Intermediate Frequency. « « ¢ e e s ceeseeassess 455 KC

Sensitivity. oo v s oo 0. .80 Microvolts Per Meter Average
Selectivity. . .« v v e oo s 50 KC Wide at 1000 Times Signol
Speoker . . .isictsscctstcacvananas 4" PM Dynomic

ALIGNMENT PROCEDURE

The following equipment is required for aligning; Sigral Geserator Dummy Antennas—.l mf., 50 mmf,
which will provide an accurately calibrated signal at the test fre- Volume Control-Maximum All Adjustments,
quencies as listed. Allow Chassis and Signal Generator to **Heat Up'’ for several
QOurput Indicating Meter: Non-Metallic Screwdriver, Minutes.,
SIGNAL GENERATOR DUMMY GANG ADJUST TUNING SLUGS
FREQUENCY ANTENNA GROUND ANTENNA CONDENSER (I.F.) AND TRIMMERS
SETTING CONNECTION CONNECTION SETTING TO MAXIMUM
455 KC Control Grid X" Point .1 mf. Ture Rotor to 20d I.F, Pri, (1) & Sec. (2)
12BAG6-L.F. full open
Prong No. 1
455 KC Control Grid X" Point .1 mf. Turn Rotor to Isr LLF. Pri. (3) & Sec. (4)
12BA6 Mixer full open
Prong No. 1 2nd [.F. Pri. (1) & Sec. (2)
1620 XC Coatrol Grid X’ Point .1 mf. Ture Totor to Oscillator (C-13)
12BA6 Mixzer full open
Prong No. 1
1400 KC Std. Loop Tune Receiver Antenna (C-2)
Connected to to 1400 KC. Trimmer

Signal Generator
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Westinghouse

MODELS H-629T4A, H-630T4A, H-631T4A,
CHASSIS V-2239-7
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H-678T4, H-679T4
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v WESTINGHOUSE Chassis V-2239-6,
Z
& > Models H-677T4,
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¢ ] 3. CHASSIS GROUND wm
=5 iy 4. SW2 IS SHOWN IN RADIO POSITION.
o LI’ #5 LATER PRODUCTION.
= Sig |
& ~ ALIGNMENT

While making the following adjustments, keep the volume control set for maximum output
and the signal generator output attenuated to weakest usable signal level,

3e ;
=2 @ e >
z3 oL w o T
= " X0 od
w F O FOo
% wpnz WY Z
35 ’:XU) B X0
3 g °Je 9B
)
g_ 2 ox ov
= o
on
Z|
6.8M 470K
220 | 150
005  MMF | MMF| 005 470K
S MV
! 100
MMF
I
1t
w‘ 2‘ )

. Signal Gen. . Connect VTVM Across Voice Coil
Step Connect Signal Generator to — Frequency Radio Dial and Adjust for Maximum Output ~
1 Stator of ant. tuning capacitor (A) 455KC Minimum capacity Top and bottom slugs of T1. *
through a 200 mmf capacitor. 400 Cps.
30% Mod.
2 Radiated signal 1625 KC Minimum capacity Oscillator teimmer (D)
3 Radiated signal 1400 KC 1400 KC Antenna trimmer (B)

* It is recommended thaot o fiber aligning too! that snugly fits the slot in the powdered iron core be used
to prevent chipping of the slot.
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Westinghouse Chassis V-2394-1, Models H-659P4, H-660P4

CHASSIS REMOVAL (See figure 1)

1. Press in the two cabinet release buttons on either side

of the receiver case. Open the case to expose the chassis OFF.ON
and batteries. VOLUME KNOB = _
2. Unsnap the battery cable assemblies from the *A’" and
“B’’ batteries.

3. Remove the two self-tapping screws securing the AC

~ TUNING KNOB

> +-CABINET RELEASE
CABINET RELEASE BUTTON
BUTTON

receptacle. v g
4. Remove the two self-tapping screws securing the chassis L AoRD T BATTERY
bracket to the top of the case.
S. Carefully slide the chassis out from the receiver case. gﬂ:"re:v
The on-off-volume control knob is captivated and thus re-
mains in the case as the control shaft is pulled off the knob.
When servicing with the receiver connected to the AC
power line use an isolation transformer between the receiver
and the AC line. To replace the chassis reverse the above 8" BATT Figurc 1
procedure. Be careful to correctly seat the chassis in the ro("c =
cabinet mounting grooves. SW1 gFNF SWI é— o
= "A"BATT.
(3 +
é
&
|
.
o
|6 @
6
RS
117V AC

LINE BATTERY SWITCH

BLU
RED _TO AUDIO OUTPUT TRANS. T3

1US TUBE SOCKET

MOUNTED ON R6 RS
MODULE (21}
Bottom view of chassis with components shown symbolically

CONVERTER (a1 LF. TRANS . AMP 206 LF. TRANS,

4
CTB A+ ce
230 I Di-1axv
- MFp $—1—
PPt Wy =
VOL. CONTROL FRAME
STFFENER BRACKET
SW2 FRAME
NOTE
1. VOLTAGES TAKEN WATH V.T.VM. FROM PONTS INDICATED, TO B— % 20%, B 2 K
LINE VOLTAGE 17 V.AC.
2.NO SIGNAL INPUT TUNING CAPACITOR AT MAXIMUM, VOLUME CONTROL AT MINIMUM,
3.ALL CAPACITANCE VALUES (N MFD - ALL RESISTANCE VALUES IN OHMS & [© 2
1/2 WATT RATING, UNLESS OTHERWISE SPECFIED. 9. 3
4. ALL UNDERUMED VOLTAGES TAKEM IN BATTERY POSITION.
4

S VOLTAGES INDICATED SYS® ARE TAKEN AT TUBE PINS.

([} "3
; 870 I 3& k53 ac 2 76 5
W2 13 ACTIVATED FOR BATTERY OPERATION i . nect 3w 0% BOTTOM
3 ®®9 S NOT CONNECTED THAOUGH F.C.B0MD. VIEW

WHEN ALC.ALUS 1S MNSERTED NTO IT.)
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VVestinghouse'

Models H-681T5, H-682T5, H-683T5,

Chassis V-2395-1
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

VVestinghousé

Y2 12Ax7
AF AMP

PHASE INVERTER

Models HF-110AN, HF-111AN,
Chassis V-2503-2

‘2 12AX7

I ALL CAPACITANCE VALUES tN MFD AND ALL RESISTANCE VALUES IN OHMS UNLESS OTHERWISE SPECIFIED.
2. ALL VOLTAGES MEASURED TO B-USING A VTVM.,LINE VOLTAGE SET AT lI7VAC, VOLTAGES SHOULD BE
AS SHOWN 120%, NO SIGNAL INPUT, LOUDNESS AT MINIMUM.

35¢5
AUDIO OUTPUT

Bottom view of print

with components shown as symbols

97V AUDIO OUTPUT
TRANS.
Ri TI
470K YELL (]
]
)
" &5, ’
cl M—@
470 MMF o
bw
TRE|
& CONT.
I vaky ?3204
il : DC RESISTANCE
o {SPEAKERS REMOVED)
e Pt
133v 35¢S * =
i — ==
c4 c3
oar =
CONTROL
BRACKET < L1k ’ ' ’ ’ ’ ’ ,
4
o CPECLIER =
PHONO - Zi
o . A P—— N
RO g R o RI2 470K 22 470K
c7 22 + 270 + 27K + WA~ AN v
uv. ar 3w cea c8p =~ <8¢ = 100
soov‘[ 80 T 60 I‘ 20 O MMF
o—o o * f
swi = 100K 100K .01
AC OFF-ON 35C5 35C5 12Aa%7 .
PART OF VOL .CONT. l
3 la o 3 6 o
13 1 2 3 4 5 6 7
B
T0 PH gs-—\ urv.
BASePLATe  TO PHONO SPKR. AC
ASS'Y. B } TERMINAL
BOARD
R2
% 3 3
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INPUT
FROM
PHONO
STERED
INPUT

STEREQ
OQUTPUT

VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

BASEPLATE
ASSY.

CHASSIS V-2503-3

f\ T0 SPEAKE

35¢5

MODELS

H46AC

H46AC2
— RI0
H46AC3

Top view of PC board .

CONTROL
BRACKET

00
3

Y2 7025 AUDIO OUTPUT
V2 128x7
PHASE INVERTER
1234567
88v 2
)
)
2
1
3 6
8V SRg W—«
L 100K
DC RESISTANCE
1 (SPEAKERS REMOVED)
1 0.5 0HM TERM 3T04
STEREQ
Sw2 BL ACK o) | outeur A TERMINAL OPPOSITE COLOR DOT
ON SPEAKER FRAME
133v
BL ACK rdl
ﬂrﬁ = PHONO
+ AC SWITCH
INEUT ON PHONG 470K 22k 470K
GRAY 100
ﬁ o MMF
REAR VIEW y — o] BLACK PHONO MOTOR 14V ¢
OF SWITCH - ~ 100K _ 100K .0t
IN STEREQ o 143V o
POSITION N
= '%:7 anp?;o > ° b 2
3 RIO R ]
. eveLLow ! CTI 33 -L Fo A, ¥ R y £y ¢ 5 e 7
1 (.—5%;9 nry o937 3w cs c88 cac
G2+ O sl ¢ VI OI &0 20
4Ky ASSY. o 4+
| ascs  sscs = oz Bottom view of
R10 WAS 22 OHM, 3W IN EARLY PRODUCTION UNITS. | (Y Pc b“fd ShOWing
_3fla 4 i3 sl ila
iy s top components as
230
TREBLE BASS 8w LOUDNESS
- AS o schematic symbols.
o swz
A -
M
MON. STEREQ
= SHOWN [N STEREO)
_____ e
YELLOW
T
LATE t AAAA
A Y L4 -
RIS

jun
LIN




1959 RADIO SERVICING INFORMATION

VOLUME R-19, MOST-OFTEN-NEEDED

e % 5

Models H-45AC1A, H-45AC2A,
Chassis V-2506-3

TUBE REPLACEMENT

To teplace the vacuum tubes it is first necessary to remove
the cover at the rear of the speaker baffle. This cover has
ventilating holes and is secured by two phillips-head screws.

CHASSIS REMOVAL

1. Remove the cover at the rear of the speaker baffle. This
cover has ventilating holes and is secured by two phillips-
head screws.

2. Remove the record changer mounting board. This is se-
cured by four phillips-head screws, one in each corner of the
board. Lift the board up and out of the cabinet. To completely
detach the changer from the phonograph remove the two cable
plugs from the sockets on the amplifier chassis.

3. Remove the three 3/8" speed nuts from the bolts extend-
ing in from the cabinet front.

4. Tilt the cabinet front (with grille cloth) forward and
remove from the cabinet. The amplifier chassis is mounted on
the cabinet front.

AUDI) QUTPUT

—

TRANS. 2,6° SPEAKERS
T
£
N

®n

ORANGE|
* DC RESISTANCE
{SPEAKERS REMOVED)

— 5
= §

i
!
:

N7 VAC

G0 me i2ev
v 82
cs 047 99y
R19 /20
PR ean | 3
xi "w J
cita Lt cusdt cicd 4
60 - 4 T. 20 T

NOTES
1. ALL CAPACITOR VALUES IN MFD, AND ALL RESISTORS /2 waATT
RATING UNLESS OTMERWISE SPECIFIED.
2 +EARLY PRODUGTION,
3 VOLTAGES TAKEN WITH \TVM FROM POINTS INDICATED
TO 8- £20% LWE VOLTAGE AT 7 v.AC

gﬁ

124v6 AUDIO OUTPUT
BOTTOM .
VIEW v n 32n
LA}
.01
s ‘:220n
S 220K g_‘
<
BROWN
BLUE
>
21200
>
GREEN
ov
NOTE: I

. ALL CAPACITOR VALUES IN MFD, AND ALL RESISTORS IN OHMS
172 WATT.RATING UNLESS OTHERWISE SPECIFIED.

2. VOLTAGES TAKEN WITH V.T.NM FROM POINTS
INDICATED TO B- £ 20 % LINE VOLTAGE AT I7V.AC
CHASSIS REMOVAL

1. Remove the cover at the rear of the speaker baffle. This
cover has ventilating holes and is secured by two phillips-
head screws.

2. Remove the record changer mounting board. This is se-
cured by four phillips-head screws, one in each corner of the
board, Lift the board up and out of the cabinet. To completely
"detach the changer from the phonograph remove the two cable
plugs from the sockets on the amplifier chassis.

3. Remove the three 3/8" speed nuts from the bolts extend-
ing in from the cabinet front.

4. Tilt the cabinet front (with grille cloth) forward and
remove from the cabinet. The amplifier chassis 1s mounted on
the cabinet front.

HovV

1}
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ZENITH RADIO MODELS HF110G &J CHASSIS 3204

c?
il AN
022 0K 10%
o
Roa L v N
20K BASS i
TONE CONTROL o
1 TN o I a
C6 H oozz| T
PHONO 0; sl wr
NPT B o ©o V2 12ax7 GRAY 8LK
. | =X
\\ RE CRN W/RED
P2
(TWEETER)
2200
10%
BRN sP1 Ll
Cl Al
1L POLARIZED WWRED
o 2200 5 —t -
047 o (TWEETER)
4T
)
0%
wn I
TO GROUND TERMINAL 100% DENOTES Y¥ENOTES COMMON
ON RECORD CHANGER CHASSIS RETun
30¢s 5

NOTES
ARROWS ON CONTROLS INOICATE CLOCKWISE ROTATION

a ALL RESISTORS ARE ?20% TOLERANCE, 1/2 WATT, CARBON
==cirs UNLESS OTHERWISE SPECIFIED. u
e ALL VOLTAGES ARE DC UNLESS OTHERWISE SPECIFIED
ALL CAPACITORS ARE 1N MICROFARADS UNLESS OTHERWISE
SPECIFIED -
____________________ ALL VOLTAGES ARE MEASURED FROM POINTS INCICATED o g
1 TO COMMON RETURN WITH AN AC-0C VACUUM TUBE 8 -
nIvaC : VOLTMETER. £ =
60 CYCLES i e 8
S8 MATTS PHONO =3 S w
INCLUDING WOTOR | =3 =
PHONO MOTOR UG ) S w o
{BACK VIEW) , - E Lt
_______________________ d =]
a 2
MODELS HF110, G & J CABINET PARTS =3 =
PART DIA. Using Chassis 3204
NO. NO. DESCRIPTION
14 -2405G Table Cabinet - Model HF110G =
14-2405) Table Cabinet - Model HF110J
19-298 Mounting Clip (mts. $-41437) xo
24-923 Chassis Cover - Model HF110J e
24-924 Chassis Cover - Model HF110G ﬁg:
36-210 Cabinet Handle (port of 14-2405G) =8
36211 Cabinet Handle (part of 14-2405J ) ~Ng
40-157 Lid Support Hinge (part of 14-2405, G & J) U g
40-189 Hinge (2 part of 14-2405 G & J) X3
46-1318 Knob - Volume & Tone HF110J ox
46-2001 Knob - Volume & Tone HF110G A LN
49-795 SP1 7%.'. P.M. Speoxer er S
83-765 Armite strip (2 used) g‘;“ ®
83-1475 Armite strip g u
83-2535 Phono Shipping Strip (2 used) ea < f—g:
83-2761 Phono Shipping Strip gd gsa‘ e
86254 Terminal (4 used) a< :” z “’s
9-1173 6 Finishing Washer (1 used on ea. 70-239) vo= Vg
931260 Fibre Washer (2 part of $S-14083) '_55 V =
14287 Dua! Cartridge (Sapphire-Sopphire) > - &
15645 Cover Latch (2 part of 14-2405J) e 658 =
159-94 Plug Button (4 used on 14-2405G & J) - 4
159-95 Plug Button Screen (2 used on 14-2405G & J) z&“ -
166-114 Plastic Bumper (4 part of 14-2405G & J) »
188-102 Knob Retaining Ring () part of eo. $-43478, 43479, 44126 & "r‘—’\ %"
44127) w X3
188-195 Retaining Ring (2 part of S-14083) £3 g |
202-1362 {nstruction Book ;; < |
$-14083 Record Changer o |
S-23R9 SP2,3 Tweeter Speaker (2 used) EE
S$-41437 45 RPM Record Adapter -] %
S$-42308 Cortridge Holder (port of 5-14083) 35 §
$-43478 Knob & Ring Assem. 33
5-43479 Knob & Ring Assem. ov = 1
544126 Knob Ring Assem. Tone HF110G L =] |
5-44127 Knob & Ring Assem. Dummy HF110G a |

169




anvey 2/l
089

Lnvel ¢/l

anve 1

Q@

v

LXVel 2N

xn

»

! ' o130 %04 W15 U 41-15 40 03U9INNOY ATT¥IH 40313
< “ 10d1n0 Y VR T ) £3015 11150440 %0 $30¥10 ¥0108
Z —T1 < 034315 S04 K1§ L
P YN S04 Miv
O = ;.uks t | 47 S04 Cut
—t o~ uomaw] | | 404 S04 ONZ
[al 1 I 807504 1S)
R — “ i
A wu: |
vl
S| o O
=
R o = %017 €0 ‘930
Ol w &: " A |
o
= g = = 2y 2 %0 om
7 o N = I0lH1N0Y SSINGNOY e I WOEE R o1y
m Yo . we NO HILIINS o.xomo.. %053 10 i WIS 0022 v
7 H o 620 Hd - 5 . ! R .
o i o Ky £ SLivk 06 oo |, ool s ] el Te Rk LR [ %014 2200 0dwh1s
1 ) : = =] e VAL * amze [ A% T T {— AIA
@) 3 : =i 55 © b T LU %07 Ry £ n0L108)
Z| M £ 1O g2 222 2 . - . =
= 5 w = e 3 08103 E
s b M FERS £SINON0™ (DI 2
@) o) i Ei3z 3z = Won
= v E2 - &
0 w m vm m e
> O | #1258 .
o EEee :
~ H h 0K, * 3108 338
m R I NM 5 21 s
|+ 5|
0 i V. z
4 b O S (M3IA WOLLOR) o
i 13%)05 ¥IN0d s
O 7 o Ry m 12vin0D 6 ose ©
°
— i 3
A -l o | 2 1) ®
AOOY
M b B 03w 0z H. . 100 %0103
s 3 SSTINND NOBEYD "Liva U1 "TORVEZIOL WL TAY SMOLITEN TTV Cke) AM- NX<N— N\—
STSEVH. 1M0NL ROXA
o - e s ol
g
0 " ™ A4S 2AEIMLO BTN 30 T SHOVIIOATIV o] ™ ©) ®
@ ‘EALTRIIOA WAL RANIVA ¥ R i L NOLLISOd OOV
—t L 2 QILYDIANT SLM00d OL NNNLFd NOWNOD RO GZANSYAX SADVLIIOA TV = %3100 NI NMOHS MILIMS 12 U [}
g1 ogp e . i+
E oM 201 024 “4'L 00R “ABN4 1 e T L
D o0 5S¢ D3NS ‘41 qom “dwY o %013 0095 2 A
%01
waonwie ~\a
€3 D 4 WY QLS OX COIOS TIONYN el e L 102 250
o ratow %015 )
- %015 10 mnzz
ca} N i i
KO3 N0 7 gwow] %0l 93
63| M ‘ a2y |ImzT e s
J0UINODY i 90"
- 2 = 438 Jud 11n08 ) 1
! * | N A ol 04IN0D iy
B i %013 o t SsInonon| 93Im 2 2N Z2
Z P . 8900k %015 vy
) i 02T wos| ! xm
& o= ! b 3 i .
@ N W e s
o s _ ] H %015 029 652 c‘no.w 0HLN0Y
ELLEIYY = INCL 2001
x4 = ||||N|||r|._Prun| = = ] L woe
O c s 1 01T %051 ) o i o
] . WO I hA'Ad
! %015 "2z 9001 X2 i
23 %0k
[ o %051 EH siog
&
TOuINOD AS2
% - A wea Sﬁn.__»».h ~] 0m O}
iy n k]
(M31A OND | SN iy D e — —
M H 804 Nid L w' 3l L]
< O : L
- %017 U lsw
ol & i A D
— ST arle D
) —»
A - 4 :
g %015 it
~ T n %0z ' %0 i
it 4
Q W T azs!

INGS IX5Sy 01 I%009 008
Ty T HT|:||'®‘I.|'[:\|0|L
ice s w

170




VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION
ZENITH RADIO CORP. MODELS SF174R & SF177E &R
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

330

ZENITH RADIO CORPORATION MODEL SF112,
CHASSIS 4B24-4B25 & REMOTE SPEAKER SRS2

00K 210%

Cl6
022

P
3 1z
T / 6AQ5A . ur TWEETER
I 1.8 MEG. l 2 I2AX7 PWR.AMP
1i0% 5 4 l2.2uF0
I Some a 1 AMP. [ 7 P2
G o 712"
330
; cme‘nsmsL % Ty ™ % L4 Lt L (1 é E<]'oor5n
| (FRONT] 3 HEGJ T 1)‘4‘1 32y z‘ —
LOUONES! S
| 2200 CONTROL | 390K e g NOTE: JUMPER —__ | |
i 2 ront) ) R34 Jio% ato 355, 10 BE OPENED ey | Sp3 |
250k uFD riom WHEN SRS-2 i1 3372 |
| I TREBLE av [ SPEAKERS ARE t TWEETER
| 2 o 1 | $.cowtRon [ ycio () v USED. il |
L0022 'r ’IZOL:‘ ) {FRONT) | M.0047 ! Llos
| Ti0% & 1 ) + 12 1 2.2 uF0 |
| + ! ato i} spa ]
l " 1 SWITCH ON BACK OF ~ | ] T2 '
| ! BASS TONE CONTROL " 1 a wooreR
I 1 I oV srown onout OR X v } !
| | ) MOMALRAL POSITION. o 1 SRS-2 N
| wee | —— — e
| | x| S5,
T10% 22x
: STEREO : | 0 c2e 110%
330
I socker ! ! o %
HREAR viEw I : ] ST 257y Lors o
| \ I 390K B~ 6AQ5A ) 0%
I V2 128X ey PWRANP
.
| | : AMP. B 1% : :
_.— 1 DENOTES CHASS|
1 s
[ I
i ; s * |y |z
N
3300 Y = i 0a7 J ¥
220k 5 CONTRCL POWER SUPPLY SAMET AS BRLOW
0% (REAR}
WOTES:
e C6 ARROW OM CONTROLS INDICATES CLOCKWISE ROTATiON,
;0835 e ALL RESISTORS MAE 201 TOLERANCE, 1/2 WATT, CARBON UNLESS
4824 _ 0% OTMERWISE SPECIFIED.
ALL YOLTAGES ARE D.C. UNLESS OTWERWISE SPECIFIES,
- ALL YOLTAGES ARE MEASURED WITH POINTS INDICATEOD TO CASSIS
A WITH AL A.C.-D.C. YACUW TUDE VOLTWETER.
172 124x7 6AQ5A
58% 27x 220k *io%
e ke
27x s10% cie
( 5P
312"
TwEETER
l c2 l/2 |2AX7 4 Cie
7n = 22 MMF AMP T 2.2 wrp
suEG SLh sP2 .
oSS o 712
R2A B WOOFER
(FmonT) 3 MEG. T .o‘:v I YEL
22005 CONTROL | 1 [ hl
0% T FmONT} ) L) 390« ' ! sP3
" %ng:u no% 1 } 3 12"
- | CONT C!IO | | TWEETER
o2 T (XIS I | Crnowr b I b Low
K . L
0% 0% i h s " ) I =22 uFp
1 ; 660 110% : ro i i oo
I
A X 1 b ] | 72
1 - Uonrp ) " i A WOOFER
1 25Y i ! [JOST
'
! ' SRS-2
| 180k } i J
3 | 210%
| SHTCH Ow BACK OF .
| AS5 TONE CONTROL NOTE:
] | s woww om'ouT OR JUMPER TO BE OPENEOD
| | & " AURAL POSITION 5y 220K Lar WHEN SRS-2 IS USED.
| | ¢ siond Tas
o
| | 6AQ5A
| v2ieAxT | b—] e
: AMP. 0% | - . 0%
1
|
| =~ _roor Cl_l 390K 210% % Y z »
1 _— a7 i
3 8 f
g R et ‘
REAR
| CHASSIS
4]
L C6
T o022 27x
4B25
4
NOTE: CHANGER MOTOR SWITCH o pery  lossy -
TURNS AMPLIFIER ON & OFF * onav/om
- = Bl 01
|
| UTYAL oy
' TS5 waTTS } fl
m RECORD CHANGER i i 1.5 amp
! . PHONO MOTOR
_JI o A.C.SOCKET
_________________ 3
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

ZENITH RADIO CORPORATION MODEL. B5t 3Y, L, F, V, CHASSIS 5B01
| 18x 3% 3% a8x ax
" R © T : s .‘Z"%" 400 Ccoomos NI IOUTP U © by c
.08 waTT QUTPUT

12AV6 50C5
PWRAMP.

cs
IL
L]
o
u
am .q
SPI
VOLUME 150 S
o® NTR g & com $
L2 cic ¢s = 21 £
H 3 ¥ .0033 J L
coiL cio > 47
® ® ! 2 Mes
AT Zioox
-—— 'Av 4 1
c2 W
F 047 3:4701
am o 4 7
:: o4 . :i’;,on R2
35W4 o |
o2 L 25y '
.01 T RE c‘r.
. cna .J cne
40 NFO iy 80 MFD
sov L= (—l' 150 v
o4 1 po surcn
oN

CONTROL 12846 12BE6 12AvE

@ @_ nOTES:

AL YOLTAGES WEASURED FROM CoMMOW RETURN TO POINTS {ROICATED
“370‘/; ¢ LEpEL L wilh AN A.C., D.C. OR vACUUN TUBE YOLTKETER,

{OLOR COOE DENQTES
;; I CHASSIS USE ONLY ZERITH NOM-INDUCTIVE ELECTROLYTIC CONDENSERS FOK
S = REPLACENENT.
= IF ANy
! OTMER TYPE OF ELECTROLYTIC 1S USED 11 witl BE WECESSARY
T 2 ﬁ; 10 ADD €7 SHOWK % DOTTED LINES.
7 3 ? ? 3“ ﬂ |.F, TRANSFORMER MUMBERING STARTS WiTN o) TERMINAL AS FIRST
7 TERMINAL CLOCKW)SE FROM MARKER CODE TERMINAL AS VIEWED FROM

LM 4 & /,-.
)

pal / Ac CORD . BOTTOM OF CHASSIS,
STy L2 OSCILLATOR COIL  lfpugmerss s

ALL RESISTORS * 204 TOLERARCE, 1/2 WATT, CARBON llLlSS.
W~
)0
16

9 \ OTNERWISE SPECIF 4D,
F/ ~ [ Jﬁj L3 PRI. BOTTOM
O ‘i 2

e
TE
~ Ja—"t ——TI IST |.F TRANSFORMER
?) of
AV6/) —
1 L4 SEC-TOP

CIB ANTENNA TRIMMER
—CID 0SCIL LATOR TRIMMER

The I.F. transtormers incorporoted in this receiver are

TUNING of the new permeability tuned type. The advantage of
this type is its extreme stability under various humid-

*L—SPEAKER LEADS ity and temperature conditions. The upper coil is the
Tz 2ND I.F TRANSFORMER secondary and the lower the primary. When adjusting

——ON-OFF SWITCH & L5 PRI. BOTTOM 'hefe I.F. fr.cnsfovmers, the tuning wrench 68-19 can
VOLUME CONTROL L6 SEC. TOP be inserted into the top slug, rotated until maximum

output is obtained and then dropped down to the lower i
ALIGNMENT PROCEDURE slug and the same operation repeated.

CONNECT DUMMY INPUT SIG. SET
OPERATION OSCILLATOR TO ANTENNA FREQUENCY | DIAL AT TRIMMERS PURPOSE
1 Converter Grid .5 Mid. 455 Kc. 600 Kc. L3,L4,LS5,L6 | Align I.F. for max. output.
2 One Turn Loop - 1600 Kc. 1600 Ke. ciD Set Osc. ta Diol Scale.
Coupled Loosely
3 to Wave Magnet, - 1400 Ke. 1400 Kc. cis Align Antenna Stoge,

173




VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

ZENITH RADIO CORP MODELS B514F,W,C,V-B515B,P,G,Y CHASSIS 5B04-5B06

I 4.9% : 38X : Hx 35x : ™
e 8“5'“ qp':g'“m m«;'v.:aoo'\» -© 08 'GTT TRUT ¢ e é&'nm
12BES 12846 12AV6 505

©, ®
12848 128€6

124v6

Ty e S S R 2 e S |
L% 1.F. FREQUENCY 456 KC o
R Coe ALL RESISTORS £208 TOLERMCE, 1/2 WATT, CARBON WLESS ™ K e
._ '47 SPEAKER LEADS s
\ / / L2 0SC. COIL L3
[ 2Xe e, 2 S (@ e
y, RES TI IST IF TRANSFORMER
. ~ O (o L3 PRI. BOTTOM
@ o 14 SEC. TOP
= B = )~—CIB ANTENNA TRIMMER
i _ [l B Egh~—CID OSCILLATOR TRIMMER
ZTZ 2ND L.FE. TRANSFORMER
L5 PRI. BOTTOM
L6 SEC. TOP Alignment Procedure
CONNECT DUMMY INPUT $I6G. SET
OPERATION OSCILLATOR TO | ANTENNA FREQUENCY | DIAL AT TRIMMERS | PURPOSE
1 Converter Grid .5 Mfid. 455 Ke. 600 Kc. L3,4,5,6 F:.I';'F. Align-
2 One Tum —_— 1600 Ke. 1600 Ke. cip Set Oscillator
t::;:.('::thd to Dial Scale
3 Wave Magnet —_ 1400 Kc. 1400 K. cis Align Antenna
Stage
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ZENITH RADIO CORPORATION MODELS B509C, P, V, F, CHASSIS 5B11,
MODELS B511 B, P, L, V,CHASSIS 5B10, are electrically the same.

4.5% 30X HX X
B Ll () Cu—. . ¥ N Ons Fhow —®-—¥r——@-— E—-@
600 K¢ 0 T0 488K .05 WATT QuTPUT 400

455KC TO 4007y

.08 WATT QUTPUT

12AV6 50C5
DETAMP. _uix__ PWRAMP

7 sry JGL mn ) I [
gty | asevT  Joos| ) === v
N | 243 2
s

| o T kg
1

-G
I
|
|
|

e M
*J |

N
Y
|
<
T
4
T
|
i

L

® ] e

7 ® % omcHassis smio snwy|sd

v

w
o
m
[g]
piiv]

I it J e
ON UL SECTION L7, v —1 )11
ACCORDING T THE '
namn PART NOAS SHOWN
- 105-43 :::,r:: O—©@ 00 O
| e ’ Jouue 12846 12866 12Av6
— 1234567 s !l ———— ]
s e i T OSSNSOV 5068
HIVAC ’; = a2 - T .01
Sow N A A =
A.C.CORD SPEAKER LEADS C el .
%, ! -
% ————-

ci0
1

.0t

K
o

Tl IST LE
L3 PRI. BOTTOM

L4 SEC. TOP e Wikt

/ (@] / : —-i NOTES:
3_ — : lﬂ:?; use onue lﬁmu MON-INDUCT IVE ELECTROLYTIC CONDENSERS FOR
TDJ‘*ON-OFF SWITCH & :
VOLUME CON TROL ALL RESISTORS +20% TOLERANCE, 1/2 WATT, CARDON WLESS
T2 2ND L.F. TRANSFORMER ' SR
L5 PRI. BOTTOM ALIGNMENT PROCEDURE

1.F, TRANSFORMER NUMBERING STARTS WITH #) TERMINAL AS FIRST
TEMINAL CLOCKWISE FROM MARKER CODE TERMINAL AS VIEWED FROM

TUNING 00TTOM OF CNASSIS.

Connect Dummy Input Sig. Set
LG SEC TOP Operation Oscillater To Antenna Frequency Dial At Teimmers Pupose
1 Converter .5 Mid, 455 Ke. 600 Ke. | L3, L4, LS, | For I.F. Align-
Grid Lé ment,
2 One Turn _— 1600 Kec. 1600 Ke. | C1D Set Oscillator

Loop Coupled to Dial Scale

3 Loosely to — 1400 Ke. 1400 Ke.| C1B Align Antenna
Wave Magnet Stage
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ZENITH RADIO CORP. MODELS HF117 & HF118
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ZENITH RADIO CORPORATION MODELS B615L, F, G CHASSIS 6B05
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

ZENITH RADIO CORPORATION
MODEL B728C, F & W, CHASSIS 7A03

(For alignment and additional data see page 183, adjacent at right)
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

‘SNVHL 31 QNS 2l
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION

MODEL “'ROYAL 760"’
RADIO CHASSIS 8AT4212

ZENITH RADIO CORP.

(Alignment information on page 189)
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CHASSIS 7AT441Z1

ZENITH RADIO CORP.
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING

INFORMATION

Index

Admiral Corp. | Arvin, Cont. Emerson, Cont. | G B Continued
4382 6| 8584 16 | 971 ,A 37 | p715,B,D 50
"5T4A 9|.1.43700 17 also 38 | p716,B,D 50
5W4 3| 1.43800 13 | 999 36 | P725B 51"
672 4| 1.43900 17 | 999R 36 | P726B 51
7N1 6| 1.44100 15 | 120392B 32 | P7135A 52
TN1A 6 | 1.44200 15 | 120394B 33 | P736A 52
sMl 5| 1.44600 16 |.120399B8 33.| P7554 53
8s1 8 | 1.45000 12 | 120416 34| p8OS 53
8S1A 8| 1.45200 14 | 120430B 33 | pP806 53
.12B1, -A 9 .120431B 35 | RP1110A 55
392 6 | Buick 1204328 33 | RP1120A,B 56
393 6| 981968 18-19 | 120433B,R 36 | RP1160A 57
462 6-7 | 981969 30-31 | 120455B 37 | RT1230A 58
463 6-7 | 981970 20-21 | 120456B 38 | RT1231A 58
521 4 1204598 37
528 4 | chevrolet 1204628 38 | granco
561 8 | 987888 22-23 | Ford 601 60
566 8| 987891 24-25 | BOFA-18805E 701 61
581 3| 987893 30-31 | BOFA-18806B
582 3 BYFA -18806C Montgomery
632 9 | pelco pages 70 & 71 Ward
633 9 | 981968 18-19 H-667P6 160
634 9 | 981969 30-31 | General-Elect. | GEN-11154 62
- 642 9 | 981970 20-21 | AS2 56 | GEN-1116A 62
843 9 | 987888 22.23 | AS15A 59 | GTM-1117A 160
644 9 | 987891 24.-25 | AS16A 59 | 1120A,B 63
649 9 1987893 30-31 | T105A 39 | GEN-1628A 64
654 9 | 988976 26-27 | T106A,B 39
662 9 [ 988977 30-31 ( T107B 39 | Motorolsa
663 9 | 988978 20-21 | T115A 40 | 2F11B,R 87
664 9 1989170 28-29 | T116A 40 | 2F12N,W 87
871 9 (989171 30-31 | T120a,B 4] | 3F13B,W 87
801 5989172 20-21 | T125A 42 | 5C11E 84
802 b T128A 42 | 5Cl2M,P,W 84
808 5 | r127A 42 | 5C13+ 85
1| 811 8 | Emerson Radio T1304,B 43 | 5C1l4+ 85
816 8 | B34X 33 T1314A,B 43 | 5C16NW,W 85
877 32 | p132a,B 43 | 5C15+ 86
American 883 34 | m3sa 44 | 5K11+ 89
Motors 89 33 7
8990576 69 | 891B 33 2333: 22 252%3’“’“ e?
8990582 68 | 892A 33 | ca01a 46 | 5P23+ 81
- 893B 33 | c40854,B 47 | 5R14N 88
Arvin 894B 33 | c406A,B 47 | 5T11G,M 8e
2581 13 | 895B 35 | cazsa 48 | 5T11R,W 82
2584 15 | 896B 37 | c440A 49 | 5712+ 83
2585 12 | 828B 38 | c441A 49 | 5713+ 83
3588 14 | 902 37 | p671A,B 54 | 6K13+ 90
5683 15 | 903 38 | p672a,B 54 | 6P25E,N,8 79
8581 17 | 970 37 | P673A,B 54 | 6T15N,S 93
8583 17 also 38 | ps74B 54 | 6X28B,N 80

Motorolasa, Cort.

6X28P,W 80
TX23E 94
T7X24S ,W 94
7X25P ,W 91
8X26E, S 92
9AX 65
BEASX 66
CTAS9X 66
CTM9X 87
OEA 9X 68
PCASX 66
SF11B,N 9b
SH12E,N,S 96
S21B, + o7
SK21B, + o7
SK23B, + o7
93MR 68
94MA 69
94MF 70
94MFM 70
95MF 71
300X 72
301X 73
4086 74
HS-633 78
HS-637 79
HS-638 80
HS-647 81
HS-652 82
HS-653 83
HS-654 83
HS-658 84
HS-660 85
HS-661 85
HS-662 86
HS-663 85
HS-6868 87
HS-667 87
HS-668 87
HS-670 88
HS-673 89
HS-675 90
H3-678 21
HS-679 092
HS-680 93
HS-688 94
-GV-701 75
HS-703 298
HS-704 86
HS-735 97
Gv-800 76
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VOLUME R-19, MOST-OFTEN-NEEDED 1959 RADIO SERVICING INFORMATION
Motorola, Cont, | Pontiac Sylvania, Cont. , Westinghouse+ | Weatinghouse+
8990576 69 | 988976 26-27| 1107 137 | p-46AC3 166 | V-2506-2 167
8990582 68 | 988977 30-31| 1108 138 | g-48SE1 168 | V-2506-3 167
: 988978 20-21| 1303 139 | H-48SE2 168 :
Sumte e ]
ggg};g ig_@i RCA Victor_ 2109 138 | g-483RS 168 | 3B30 170-171
loso172 20-21 | 1BT2 131 | 2305 140 | HER1028 164 | 3204 169
ety 152 | 4312 136 | FR103S 164 | 4B22 170
- 4413 142 | gp.. B
Olymplc RAdZ0 | c-1 133 | 4416 141 | LN 1ao| 4B24 172
X-1 133 | 4419 141 | g-e29T4aA 151 | 4B26 172
Packard-Bell |Sh;2 124 [ 4422 142 | g-630T4A 151 | 5BO1 173
'BRS 99| X2 133 H-631T4A 151 | 5BO4 174
6RT2 100| BC-3 131 | rpav-ler H-632T5A 154 | SBO6 174
SA-3 124 | 48-314 143 | F-633T5A 154 | SB1O 175
11co Corp. | oo-4 1311 90-105 144 | H-636T6A 155 | SBl11 175
-3 barly 101| oo ® 128 | TR_280A 143 | H-637T6A 155 | 5B20 176
P-3 (late) 102 | onke 130 | TR-281A 143 | H-349T7A 156 | 5B22 177
poa - Jos|SHP-11 126 mp_ogeA 143 | H-650T7A 156 | 5B24 178
T4 los| SHS-11 126 | 7p_og3A 143 | H-656P5 157 | 6BOS 179
75 jog| SBP-12 127 H-656P5 157 | 6BO6 180
T-6 110| SBE-13 127 | ppuetone, see | H-657P5 157 | BP6B,L,V 181
T-TX jos| SHP-14 129 | “yestern Auto | H-659P4 158 | 7AO3 182
7-60 jo6 | x99 Lo H-660P4 158 | 7AT4421 190
T-65 107| RS-151B 124 | pnjyed Motors | H-662P4 159 | 7TAT45Z1 185
T-75 1og| RS-157D 125 | “54e Deloo- | H-663P4 159 | TAT47Z 187
RT-150  122|RS-171A 126 H-664P4 150 | 7TAT4722 187
RT-202 109 | S-172 127 | wards, see H-666P5 160 | 7TAT4724 187
T-600 110| RS-175 128 | “yontgomery | H-667P6 160 | 7AT48Z 184
G-681 111 | RS-1754 129 H-677T4 152 | 7TAT4822 184
H-691 112| RC-1156C 130 | webcor H-67674 152 | 7TAT48Z4 184
G-749 11z | RC-1187 131 | 14x278-1 145 | H-679T4 152 | BP7F 161
G-751 113 | RC-1187A 132 | 14X278-2 145 | g_ge17s 161 | CAT4122 186
G-753 11s| RC-1188  133.( 14X280-1 146 | y_ggors 161 | SAT4222 188
G-755 11| RC-1188A 133 | 14x280-2 148 y_egsps 161 | SRS1O 178
G-820 114 14X307 147 | g_gasps 162 | SRS1S 178
G-822 114 | Roland 73X014-1 145 | g.egeps 162 | HF110G,J 169
-f - 19563 145 | g-690PS 163 | SF112 172
o 2SN s 1954-1 146 | g_693P8 153 | HF116E,R 176
- - - ’
g-ggg ﬁ: 1856 147 | g.e94P8 153 | HF117 177
G-974 115| Spartan 1963 148 | g-695p8 153 | EF118 177
G-978 116 51-01 135 | 1991 1456 | y-2239-6 152 | SF174R 170
SA-1000 120 51-04 135 v-2239-7 151 | SF177E,R 170
6-1407  119| 51-07 135 | western Auto | V-2278-5 153 | 200 184
G-1409 118 g:ll‘g" 135 | poas2a 149 | V-2390-4 154 | 450 185
6-1410 117|51-11 135 | pogseB 149 | V-2391-6 155 | B609C,+ 175
SA-1500 122 D2834A 149 | v-2392-4 156 | B611B,+ 175
G-1606,S 120| Sylvania Elec. | D2834B 140 | v-2893-1 167 | BS1&F,L 173
G-1706,S 122]1-609-7 136 | DC2988A 150 | V-2394-1 158 | BS13V,Y 173
6-1707,S 122|1-629-1,2 137 | DC2989A 150 | v-2394-2 159 | BS14F,+ 174
G-1708s 121|1-630-1,2 138 v-2394-35 160 | BS15B,+ 174
G-1806S 121|1-631-1 139 | Westinghouse | V-2395-1 161 | B615,F,+ 179
G-18078 121 | 1-632-1,2 140 | H-44AC1A 167 | V-2396-1 162 | HFS6O 180
cimm i e Didm leaen s SR 8
G-1811S 121| 1-642-1 141 | H-45AC2A 167 | V-2503-2 165| 760 188-189
G-18138 121 | 1-645-1 142 | H-46AC1 166 | V-2603-3 166 | 850 187
SA-2000 121 | ScO3 136 | H-46AC2 166 | V-2503-5 168 | 900 190
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