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To the Service Technician

PRODUCT SAFETY SERVICING GUIDELINES FOR ALL AUDIO AMPLIFIERS AND RADIO RECEIVERS

CAUTION: No modification of any circuit should be attempted. Do not use a line isolation transformer during this test. Use
Service work should be performed only after you are thoroughly an AC voltmeter having 5000 ohms per volt or more sen-
familiar with all of the following safety checks and servicing sitivity in the following manner: Connect a 1500 ohm 10
guidelines. To do otherwise increases the risk of potential watt resistor, (63-10401-76) paralleled by a .15 mfd, AC
hazards and injury to the user. type capacitor (22-4384) between a known good earth
SAFETY CHECKS ground (water pipe, conduit, etc.) and the exposed metallic

parts, one at a time. Measure the AC voltage across the

SUBJECT: Fire & Shock Hazard combination 1500 ohm resistor and .15 mfd. capacitor.
1. Be sure that all components are positioned in such a way Reverse the AC plug on the set and repeat AC voltage

to avoid possibility of adjacent components shorts. This measurements for each exposed metallic part. Voltage

is especially important on those chassis which are trans- measured must not exceed .3 volts RMS. This corresponds
ported to and from the repair shop. to 0.2 milliamp AC. Any value exceeding this {imit consti-

tutes a potential shock hazard and msut be corrected

2. Always replace all protective devices such as insulators

. . - immediately.
and barriers after working on a receiver. Y

3. Check for frayed insulation on wires including the AC
cord. Also check across-the-line components for damage

and replace if necessary. AC VOLTMETER

4. All fuses and certain resistors and capacitors which are
of the flameproof type (shaded on the schematic dia- /7\
grams and parts lists) must be replaced with exact
Zenith types to prevent potential fire hazard.

good earth ground o) 0 place this probe
such as the water on each exposed

5. After re-assembly of the set always perform an AC leak- pipe, conduit, etc. metallic part

age test on the exposed metallic parts of the cabinet a Y | Y R

such as the knobs, antenna terminals, etc. to be sure the
set is safe to operate without danger of electrical shock.

TECHNICAL DATA INDEX

Various “HF" series service manuals contain information relating to solid state device theory, operation and circuit applications as
introduced into our products. In addition, service procedures are also explained, if required, in the appropriate service manuals.
Such information has been included in the following service manuals:

HF 18: Theory — Diodes (Including Zener and SCR), Transistors, (PNP, NPN, Darlington, and JFET). Applications — Chassis 20AT24 (JFET FM-RF,
Multiplex, Electronic Touch Switching), Complementary Symmetry, Chassis 112727 (Electronic Filter).

HF 22: Theory — JFET, IGFET, MOSFET. Applications — Dual Gate MOSFET FM-RF, JFET Biplex Detector, Quasi-Complementary Symmetry.

HF 23: Applications —Model C9029/Chassis 15WCA10 Four Channel Decoder.

HF 26: Applications — Chassis 15WDR51 (JFET Meter Circuit, Multiplex 1C, Four Channel Decoding).

HF 27: Applications — Model SD2568 Speaker Switching Circuitry.

HF 28: Applications — Model D9013W Allegro Speaker System.

HF 29: Theory — Light Emitting Diodes (LED). Applications — Three Light Tuning (Target Tuning), Multiplex IC.

HF 29S1: Applications — Snap-off Escutcheon and Qut Front Chassis Removal, “E” Line Models.

HF 30: Applications — Snap-off Escutcheon and Out Front Chassis Removal, “F* Line Models.

HF 31: Theory and Applications — Chassis 12WGR59 (Ceramic Filters, IF IC, Quadrature Detector, Interstation Muting, PLL Multiplex 1C). General
" Product Information — Audio Circuitry (including Two on Two Speaker Matric, Allegro Speaker Systems), Disassembly Procedures.
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INDEX

CHASSIS INFORMATION PRIOR DATA CHASSIS INFORMATION PRIOR DATA

OR MODEL ON PAGE CONTAINED IN OR MODEL ON PAGE CONTAINED IN
1WDA10 - HF 26 25WDR50 - HF 26, 27
1WDA10Z1 - HF 28 25WDR50Z1 - HF 27
TWEA10 (21) - HF 2881, 29, 30 27BT30 - HF 19,21,22
1WEA11 (21) - HF 28S1, 29, 30 29CT20 - HF 22,24
1WGR50 24,25, 26 - 29CT21 - HF 22,24
2AT30 - HF 18,19 29CT2121 - HF 24
3WEA10(21) - HF 29,2982, 30 29CT2122 - HF 26, 27
3AT20 — HF 1881,1882,19,21,26 29AT24 — HF 18, 19,22
3AT20Z1 - HF 28,29 29AT2421 - HF 22
3AT2022 - HF 29 29AT2422 - HF 26, 29, 30
3WGR50 15 HF 31 29CT30 - HF 22,23, 24
3WGRb2 16 HF 31 35WDR50 - HF 26, 28, 29
3WGR54 17 HF 31 35WDR50Z1 - HF 29,2981, 30
4WDR50X - HF 25, 26 35WFR50 - HF 30, 3081
4WDR50X (X1) - HF 26 E543W (1) - HF 29, 2981
SWDR50X (X1) - HF 26, 30 B545W - HF 21,23, 24
5WERS0 - HF 2881, 29, 2951, 30, 30S1 D546W (1) - HF 26, 28
SWFR50 - HF 30, 3081, 31 B553W - HF 21,22, 24
SWERS1 - HF 29, 2981, 30, 30S1 D554w (1) - HF 26,28
5WFR51 — HF 30, 3081 D556W (1) - HF 26,28
BWERS52 - HF 2952, 30, 3051 D583W (1) = HF 26
SWER52Z1 - HF 30, 3081 D742wW (1) - HF 26,28
SWER5222 - HF 30, 3081 E743W (1) - HF 2981
SWER5223 — HF 30, 3081 G 1000W 23 HF 31
5WERb53 - HF 29,2981, 30 G2000W 23 HF 31
5WFR53 - HF 30, 30St G2000W11 23 -
6AT24 - HF 18,19,22,26,27,29,30,3081 G3000W 23 HF 31
6WGRb55 18 HF 31 G3000W1 23 -
BWGR56 19 HEF 3t DI0TIW - HF 26, 29, 2951
6WGRb57 20 HF 31 E9012W (1) - HF 2981, 30
8BT20 - HF 19,21 G9012W1 23 HF 31
8ZT20 — HF 18,19 D9013W - HF 26, 28
9AT27 - HF 18,19 E9014W (1) - HF 2981, 30
10AT26 - HF 1882, 20, 22 E9014X (1) - HF 29S1, 30
10YT26 - HF 18, 1852, 20 G9014W 23 -
102730 — HF 18,19,20 C9015W - HF 24,25
10AT27 - HF 18,19, 20 c9016w - HF 24,25
12727 - HF 18,19, 20, 21 D9016W - HF 29, 2981
11AT30 - HF 18,19 S9017W (1) - HF 18,22, 27
12WGR58 ~ HF 31 $9017W2 - HF 27
12WGRb59 21,22, 27 thru 32 HF 31 E9018W (1) - HF 2981, 30
15WCA10 - HF 23,24,27 G9019W 23 HF 31
15WEA10 - HF 2981, 30 E9026W - HF 3081
15WDR5021 - HF 25, 26, 29 E9029W - HF 29§1
15WDR51 - HF 26, 27,29, 30 $-82931 - HF 1881, 19, 23
15WFR51 - HF 30, 3081 $-83179 - HF 18,1851,19,22,26,29,30
15WERbS5 - HF 29,2981, 2982, 30, 3081
15WFR55 — HF 30, 3081
15WERb6 - HF 29,2981, 2982, 30 SPEAKER 23 -
15WFR57 — HF 30, 3081 WIRING -
16CT21 - HF 22,25, 26 SCHEMATICS -
20AT21(2) - HF 18,21
20AT30 (2) - HF 18,1882, 19 REPRESENTATIVE 14 -
20AT31Z - HF 18,19,20 MODEL -
21BT30 - HF 1882, 19 ILLUSTRATIONS
21BT34 - HF 19, 20,21, 22,23
21BT34Z1 — HF 22, 23
25AT20 — HF 18,1881, 19
25BT22 - HF 19,23
25WDA10 - HF 27,28, 30

HF 18 is Part No. 923-558
HF 19 is Part No. 923-606
HF 22 is Part No. 923-642
HF 25 is Part No. 923-669
HF 28 is Part No. 923-718
HF 29S1 is Part No. 923-762
HF 3081 is Part No. 923-841

HF 1881 is Part No. 923-576
HF 20 is Part No. 923-610
HF 23 is Part No. 923-646
HF 26 is Part No. 923-702
HF 2881 is Part No. 923-734
HF 2952 is Part No. 923-784
HF 31 is Part No. 923-848

1

HF 18S2 is Part No. 923-592
HF 21 is Part No. 923-626 *
HF 24 is Part No. 923-653

HF 27 is Part No. 923-707

HF 29 is Part No. 923-740

HF 30 is Part No. 923-809

HF 3181 is Part No. 923-857




PRODUCT FEATURES
SEE NOTES ON PAGE 4

CABINET CHASSIS SPEAKERS CF:-lEI::I\CI)gEDR OTHER FEATURES 1
QTy. PART TAPE | SPEAKER | (oo
MODEL | COLOR |NOTEA| MODEL TYPE NUNBER l':‘"gfg;,ﬁ':?ﬂiﬁf) numBer |PROVISION|PROVISION! noTE D
G584W1 | Walnut | M,LL | 3WGRS62 | FM/AM/Phono |NoteC - - 169511 |TM™ 20n2, DGL, H,
| 4 69?5' 1A A1,A2,A3 |PL
G587W2 | Walnut | M,LL | 3WGR52 | FM/AM/Phono/ |Note C - - 169-511 |8TKP 20n2, DGL, H,
Tape 169492 A1,A2,A3 [PL
GR587W1| Walnut | M,LL | 3WGRS2 | FM/AM/Phono/|Note C - - 169611  [8TK-R/P [20n2 DGL, H,
Tape 169?5'11A 169472 A1,A2,A3 (PL
G590W Walnut | M,LL | 6WGRS7 | FM/AM/Phono/ |Note C - - 169612 |8TK-P 20n2, AUX,DGL,
Tape 169510 0r | A1,A2,A3 |F,H,PL,T
169-510A
or
169-5108
GRS9OW | Walnut | M,LL | 6WGR57 | FM/AM/Phono/ [Note C - - 169612 |8TK-R/P |20n2, AUX,DGL,
Tape or 169-507 or | A1, A2, A3 |F,H,PL,T
169-512A | 169-507A
GRB91W | Walnut M,LL 6WGR57 FM/AM/Phono/ | Note C - - 169512 - |Cass.-R/P 20n2, AUX,DGL,
or
Tape 169-512A |169519 A1,A2,A3 |FHPLT
G596W Walnut | M,LL | 12WGRS59 | FM/AM/Phono/ |Note C - - 169513 |8TKP 20n2, AUX,DL,
Tape or 169-505 or | A1,A2,A3 |[F,HPLT

169-613A | 169-505A

GRS96W | Walnut | MLL | 12WGRS59 | FM/AM/Phono/ [Note C - - 1695613 [8TK-R/P |20n2,  |AUXDL,
or

Tape 169-513A 169506 | A1,A2,A3 |FHPLT

G68OW2 | Walnut | M 3WGR54 | FM/AM/Tape |Note C - - - 8TK-P 20n2, |AUXDGL,

169492 A1,A2,A3 |H,PL

GR684W | Walnut | M 6WGRS6 | FM/AM/Tape [Note C - - - 8TK-R/P |20n2 AUX,DGL,
169-507 or | A1,A2,A3 |F,HPL
169-507A

GY01P1 | Pecan | C,LL | 1WGRBO | FM/AM/Phono/[49-115301| 16 | 26x9 169535 |8TK-P - DL,H,RS

Tape 49-1094 4 | 23% 169-536
GR901P1 | Pecan | CLL | 1WGRS0O | FM/AM/Phono/|49-1163-01 | 16 | 26x9 169-535 |{8TK-R/P - DL,H,RS
Tape 491004 a5 | 23% 169-637
G904P Pecan | CLL | SWFR50 | FM/AM/Phono/ [49-1224.01 8 | 26x0 169502 |8TKP 20n2 DL,H,RS
Tape 49-1094 45 | 23% 169490 or | A1,A2,A3
169-490A

G914P Pecan | CLL | 3WGRSO | FM/AM/Phono/ |49-1261-01 8 | 28 169515 |8TKP 20n2 ADLH

Go14P11 |- Tape 49-1237 8 | 23 169-521 or | A1,A2,A3 |RS
169-521A




PRODUCT FEATURES
SEE NOTES ON PAGE 4

RECORD
CABINET CHASSIS SPEAKERS OTHER FEATURES
CHANGER
ary. TAPE | SPEAKER
MODEL | COLOR |NOTEA| MODEL TYPE NOMBER |anoma|aNDsiZel (FRRT - |pROVISION (PROVISION| MISC.
(in Inches) NOTE B NOTE C
GOI5AE | Antique | C.LL | 3WGR50 |FM/AM/Phono/ |49- 251.01 28 | 169515 |8TK-P 20n2 | ADLH,
G91SAE11 | Oak Tape 49-1237 23 169521 or | A1,A2,A3 | RS
’ 169-521A
G916M | Maple | CLL |3WGRS0 |FM/AM/Phond/ |49-1261.01 28 | 169515 .| 8TK-P 20n2 | ADLH,
G916M11 Tape 491237 8 23 169521 or | A1,A2,A3 | RS
169-521A
GO20AE | Antique | C,LL |6WGRS5 |FM/AM/Phono/ [49-1217 210 | 169516 |8TK-P 20n2 | AAUXOL,
Oak Tape 49-1166 2.3% 169521 or | A1,A2,A3 | HRST
169-521A
G921P Pecan CLL |6WGRS5 |FM/AM/Phono/ |49-1217 210 | 169516 |8TK-P 20n2 | AAUXDL,
Tape 49-1166 8 2:3% 169621 or | A1,A2,A3 | HRST,
169621A
G922M | Maple | C.LL |6WGRS5 |FM/AM/Phono/ |49-1217 210 | 169516 |8TK-P 20n2 AAUXDL,
Tape 49-1166 2:3% 169521 or | A1,A2,A3 | HRST
169-521A
GR93BAE | Antique | CLL |12WGRS8 |FM/AM/Phono/ |49-1217 210 | 169513 |8TKR/P |20n2 | ADLFM,
Oak Tape 49-1166 2-3% 169523 or | A1,A2,A3 | PLRS,T
169487
GR937P | Pecan C.LL [12WGRS8 |FM/AM/Phono/ [49-1217 210 | 169513 [8TK-R/P |20n2 | ADLEH,
Tape 49-1166 8 2.3% 169623 or | A1,A2,A3 | PLRS,T
169487
G1000W | Walnut | MSP - - 49-1249 16% - - - A1
49-1168 13%
G2000W | Walnut | MSP - - 49-1254-01 18 - - - A2
491168 13%
G2000W11 | Walnut | M,SP - - 49126102 18 - - - A2
49-1166 1-3%
G3000W | Wanut | M,SP - - 49-1265 8 1-10 - - - A3
49-1168 8 1-3%
G3000W11 | Walnut | M,SP - - 491270 1-10 - - - A3
49-1166 13%
G2012W1 | Walnut | M,SP - - 49-1249 16% - - - A1
49-1168 13%
GYO14W | Walnut | MmsSP - - 49-1254.01 18 - - - A2
49-1168 13%
GYO1OW | Walnut | M,SP - - 49-1241 1-10 - - - A
49-1168 8 1-3%
GOO26W | Walnut | M - - - - - 169512 - - -




PRODUCT FEATURES
NOTES

NOTE A — CABINET STYLE: S
C = Console, M = Modular, LL = Lift Lid, SP = Speaker
System.

NOTE B — TAPE INPUT AND OUTPUT PROVISION:
Factory Installed: 8 TK = Eight Track Cartridge,

Cass = Cassette, P = Play, R = Record,

TM = Top of Set Model for installation with the designated
conscle or modular models:

Model F635 - Cartridge Tape Player.

Model EG37 - Cassette Tape Player/Recorder.

Model F638 - Cartridge Tape Player/Recorder.

NOTE C — SPEAKER PROVISIONS:

2 on 2 = Speaker Matrix or Conventional Stereo Extension
Speaker System Provisions.

A1 = Model G1000W Allegro 1000 Speaker System may be
used.

A2 = Model G2000W Allegro 2000 Speaker System may be
used.

A3 = Model G3000W Allegro 3000 Speaker System may be
used.

NOTE: Models G1000W, G2000wW, W11, G3000W, W11,
G9012W1, G9014W and G9019W (and the prior E9012 series)
are 8 ohm Alegro Speaker Systems. Allegro Models in the
E9014 and E9018 series were 16 ohm systems.

NOTE D — MISCELLANEOUS FEATURES:
= Speaker System is Allegro.

A

Al
A2
A3
AUX

DGL
DL
F

H
HH
PL
RS
T

Speaker System is Allegro 1000.

Speaker System is Allegro 2000.

Speaker System is Allegro 3000.

Auxiliary input accepts Record Changer Model
G9026W or Tape Units listed under Note B.

Digilite Dial Scale Light.

Dial Scale Light.

Flywheel Tuning.

Headphone Jack {Stereo).

Headphone Jack (Four Channel).

Power Indicator Light (other than Dial Scale Light).
Record Storage.

Tuning Meter.




RECORD CHANGER FEATURES
SEE NOTES BELOW

Mfg. Stylus Cartridge | 45 RPM Turntable Record Record Base- |1, ntablel Prxssure Misc.
Part No. Pressure Styl Adapt Size/ Stack Plate  |o.4 Color rm Features
Code | ‘Grams-| & Stylus apter Speeds Diameter Selector Capacity| Color Color
RPM Inches
169-502 VM 229 142-167 $-82064 | 16, 33,45 1" 7,10,12,M See Black Black Black | Cue Lever
1272 D-8 78 Manual Note 2
$-82621
169-511 BSR 2.5-4.0 142-182 $-72910 | 33,46,78 | 10-1/8" | 7,10,12 See Black Black Black | Cue Lever
D Manual Note 2
56-632
169-511A| BSR 2.5-4.0 142-185 $-72910 | 33,45,78 | 10-1/8” | 7,10,12 See Black Black Black | Cue Lever
D Manual Note 2
56-638
169-512 BSR 2.54.0 142-182 S-72910 | 33,45,78 11" 7,10,12 See Black Black Black | Cue Lever
D Manual Note 2
56-632
169-612A| BSR 2.54.0 142-185 S-72910 | 33,45,78 11" 7,10,12 See Black Black Black | Cue Lever -
D Manual Note 2
56-638
169-513 BSR 2.0-35 142-182 §$-72910 | 33,45,78 11" 7,10,12 See Black Black Black | Cue Lever
D Manual Note 2
656-632
169-513A| BSR 2.0-3.5 142-185 S-72910 | 33,45,78 11" 7,10,12 See Black Black Black | Cue Lever
D Manual Note 2
56638
169515 VM 229 142182 | $-82964 | 16,33,45 11" 7,10,12 See Black Black Black | Cue Lever
D 78 Manual Note 2 and
56632 Chrome
169516 VM 229 142-182 S-82964 | 16,33,45 1" 7,10,12 See Black Black Black | Cue Lever
D 78 Manual Note 2 and
56-632 Chrome
169-635 BSR 3545 142-186 S$-72910 | 33,45,78 11" 7,10,12 See Black Black Black |Cue Lever
D Manual Note 2
56-639
169-635A| BSR 3545 142-186 S$-72910 | 33,45,78 10-1/8{ 7,10,12 See Black Black Black |Cue Lever
D Manual Note 2
56-639

NOTE: 1. All record changers have 120VAC motores. See *‘Misc Features’ for those with overwinds.
2. All record changers will play as many as five (flat and unwarped) records in 12-inch, 10-inch or 7-inch size. Sizes cannot be intermixed.

3. D = Diamond, S = Manufactured Sapphire.




TAPE UNIT FEATURES
SEE NOTES ON PAGE 7

Channels
Part No mfg. 8-Track/ Aplggis:‘e" Motor ét‘::: Use Misc. Features
Code Cassette Play Record Note A Note B Note C Note D Note E

169-458 AMI/MC 8-Track 2 - - AC — M A1, C1

169463 Maruco Cassette 2 2 ALC DC/E Tape M A1B,C1,EFF,
1,P2

169-464 AMI/MC 8-Track 2 - - AC - C A1,C1

169-469 AMI/MC 8-Track 2 2 Full DC/M Full M A1,C1,FF, I,
M,P1,R

169-471 AMI/MC 8-Track 2/4 - - AC - M A1,C1.Q

169-472 AMI/MC 8-Track 2 2 Full DC/M Full Y] A1,C1FF,,
M,P1,R

169-473 AMI/MC 8-Track 2 - - AC - M A1,C1

169-485 AMI/MF 8-Track 2/4 - - AC - c A1,C1,Q

169486 AMI/MF 8-Track 2 - - AC - (of A1,Ct

169487 AMI/MC 8-Track 2 2 Full DC/M Full c A1,C1,FF L,
M,P1 R

169-489 AMI/MF 8-Track 2 - - AC - M A1,C1

169-490 AMI/MF 8-Track 2 - - AC — c A1,C1

169-490A AMI/Z/MF 8-Track 2 - - AC - c A1,C1

1694908 AMI/Z/MF 8-Track 2 - - AC - (o} A1,C1

169-491 AMI/MF 8-Track 2/4 - - AC - M A1,C1,Q

169-492 AMI/MF 8-Track 2 — - AC - M A1,C1

169-494 Jve Cassette 2 2 ALC DC/M Tape M A1B,C1,EFF,
t,P2

169-494-01 Jve Cassette 2 2 ALC DC/M Tape M A1,8,C1,EFF,
1,P2

169-505 AMI/MF 8-Track 2 - — AC - w A2,C1

169-505A AMY/ZIME 8-Track 2 - ] - AC ~ w A2,C1

169-506 AMI/MC 8-Track 2 2 Full DC/M Full w A2,C1,FF,l
M,P1,R

169-506D AMI/Z/MC 8-Track 2 2 Full DC/M Full w A2,C1,FF,l
M,P1,R

169-507 AMI/MC 8-Track 2 2 Full DC/M Full M A2,C1,FF,l
M,P1,R

169-5607A AMI/Z/MC 8-Track 2 2 Full DC/M Fuli M A1,C1FF,l
M,P1,R

169-5610 AMI/MF 8-Track 2 - - AC - M A2,C1 .




TAPE UNIT FEATURES
SEE NOTES BELOW

Channels
Part No Mfg. 8-Track Al_.:l;gt/:;" Motor é::,t : Use Misc. Features
* Code Cassette Note B Note D Note E

Play Record Note A Note C
169-510A AMI/Z/MC 8-Track 2 - - AC - M A2,C1
169-5108 AMI/Z/MF 8-Track 2 — — AC - M A2,C1
169-518 AMI/MF 8-Track 2/4 - - AC - M A2,C1Q
169-5619 JVC Cassette 2 2 ALC DC/M Tape M A28,C1,EFF,

t,P2
169-520 AMI/MF 8-Track 2 - - AC - M A2,C1
169-521 AMI/MF 8-Track 2 - - AC - C A2,C1
169-521A AMI/Z/MF 8-Track 2 - - AC - Cc A2,Ct
169-522 AMI/MF 8-Track 2/4 - - AC - C A2C1Q
169-523 AMI/MC 8-Track 2 2 Full DC/M Full Cc A2,C1,FF,,
M,P1,R
169-536 AMI/ML 8-Track 2 - | - DC/M - Cc A2,C2
169-537 AMI/ML 8-Track 2 2 ALC DC/M Four C A2,C2:I
NOTES
NOTE A — RECORD NOTE E — MISC. FEATURES
ALC = Automatic Level Control A1 = Parallel Blade AC Connector.
Full = Full Feature with Record Level Controls and Meters. A2 = Molex Type AC Connector.
B = Bias Frequency Switch.
NOTE B — MOTOR C1 = RCA Type Audio Connector.
E = Electronic Governor C2 = Spade Lug Audio Connector.
M = Mechanical Governor E = Eject
AC Motors require conversion kit if used on 50Hz. FF = Fast Forward Button.
| = Interlocked Record Button.

NOTE C — AUTO STOP M = Record Level Meter.
Full = Stops after each program, fourth program or runs P1 = Pause Button {Push In, Slide Left to Lock).
continously {in both Play and Record modes). P2 = Pause Button (Push-Push).
Four = Stops after fourth program in Record only. Q = Automatic 2/4 Channel Switching.
Tape = Tape tension sensor at end of stop. R = Ready Light.

NOTE D — USED IN

C = Console
M = Modular
W = Wedge Modular




SECTION TWO
GENERAL INFORMATION

THEORY

From time to time Zenith includes the use of new components
and circuit applications in product design. Theory and ex-
planation of such components and circuits is included in
various manuals. Refer to the index on page 1 for further
information,

CIRCUIT BOARD COMPONENT IDENTIFICATION

In order to assist the Service Technician, most circuit boards
are marked to identify the location of components, test points,
etc., using the schematic reference symbols and numbers, We
have also prepared a drawing of the foil side of the circuit
board showing the relationship between the components and
the foil. This will aid the Technician in quickly tracing circuits,
as not only are the components shown, but also the voltages at
various check points. Components are identified by a letter/
number combination. A letter prefix to indicate the type of
component: C=Capacitor, L=Coil, R=Resistor, CR=Diode, etc.
The numbers are assigned, in blocks, to identify the circuitin
which it is used:

Block Stage Example

1- 99 FM Tuner R1,C1, L1.
101- 199 AM Tuner R101, C101, L101.
201 - 299 IF R201, C201, L201.
301 - 399 Multiplex R301, C301, L301.
401 - 448 Audio, Right Channel R401, C401, L401.
451 - 499 Audio, Left Channel R451, C451, L451.
501 - 599 Power Supply R501, C501, L501.
601 - 699 Switching Circuits R601, C601, L601.
701 - 799 Special Applications R701, C701, L701.
801-849 Audio, Right Back Channel R801, C801, L801.
851 - 899 Audio, Left Back Channel R851, C851, L851.

POWER AMPLIFIERS

When servicing these products, the Service Technician must
consider the following:

1. Each channel of the following amplifiers use a pair of
matched power transistors in the final output stage. There-
fore, should one transistor fail, both transistors must be
replaced simyltaneously, since they will not perform
properly unless matched. (In chassis using complementary
symmetry circuits a matched pair consists of one NPN and
one PNP transistor,): 1WGR50, 3WGR50, 3WGR52,
3WGRb4, B5WFR50, BWGRBE5, G6WGRG56, 6WGR57,
12WGR58, 12WGR59,

2. When a power transistor is replaced the insulator {when
used) between the transistor and the heat sink should also
be replaced. On the following be certain to apply Dow
Corning No. 340 heat conductive grease between the

transistor and the insulator. Also between the insulator and
the chassis. The Dow Corning grease can be obtained in 1
c.c. quantities by ordering Part No. 205-51: 3WGR50,
3WGR52, 3WGRb54, BbWFR50, 6WGR55, 6WGRS56,
6WGR57, 12WGR58, 12WGR59.

3. Do not operate these amplifiers without their proper
speaker load.

4. Do not short out the audio output of either channel when
the amplifier is operating.

5. Should a power transistor fail (short) be certain to replace
the emitter resistors for the specific channel. Also be
certain to check the condition of the silicon diode rectifiers,
and driver transistors.

6. Remove plug-in transistors from their sockets before doing
any soldering to the socket lugs.

SIGNAL STRENGTH CHART

There are certain minimum voltages necessary for proper stereo
FM reception. To help determine if there is sufficient signal
available, the following developed AGC voltage versus micro-
volt inputvoltage charts have been compiled. Since the desired
FM Station may not always be operating in the stereo mode
when an installation is made, these AGC voltage measurements
have been taken with a monaural FM signal. The point *‘** of
minimum AGC voltage necessary for good stereo FM reception
has been indicated on these charts.

AGC voltages are to be measured with a V.T.V.M. connected
to the following Test Points.

Chassis TWGR50, 3WGR50, 3WGR52, 3WGR54, BWFR50 —
Test Point "’C"” at base of Q1; located between Transistors
Q101 (A.M. Converter) and Q201 (1st L.F.)

Chassis 6WGR55, 6WGR56, BWGR57 — Test Point at junction
of R2 and R229; either end of orange wire at pulley end of

gang.

Chassis T2WGRB8 — Test Point at junction of R2 and R229;
either end of violet wire at pulley end of gang.

Chassis 172WGR59 — AGC voltages do not provide significant
information.




Chassis TWGR50, 3WGR650,
3WGR52, 3WGR54, SWFR50
Micro Voltage
Volts AGC Voltage
input at Test Point “C”’
0 1.23
25 1.10
100 0.88
200 0.79
500 0.71
1K *0.67
5K 0.60
50K 0.12
100K 0.06

Chassis 6WGRb55,
6WGR56, 6WGR57
Micro Reverse
Volts AGC Voltageq
Input At Gate 2 of FM RF
0 5.4
25 4.5
100 3.3
200 2.85
500 25
1K *2.1
5K 1.22
50K 0.15
100K —0.08

Chassis 12WGR58

Micro
Volts
Input

25
100
200
500

1K
5K
50K
100K

Reverse
AGC Voltage
At Gate 2 of FM RF

5.7
45
2.8
2.2
1.5
*—0.96
-0.22
-1.10
-1.20

MINIMUM RATED POWER OUTPUT PER CHANNEL INTO 8 OHMS
(SINE WAVE CONTINUOUS AVERAGE POWER - OFTEN CALLED RMS POWER)

Total Harmonic

Chasss “channets | ' Channel Bengwiatn | Distortin (THD)
3WGR50 2 2.5 100Hz - 10kHz 1.0%
3WGRb2 2 2.5 100Hz - 10kHz 1.0%
3WGR54 2 2.5 100Hz - 10kHz 1.0%
6WGRb5 2 6.0 80Hz - 12kHz 1.0%
6WGRb56 2 6.0 80Hz - 12kHz 1.0%
6WGRb57 2 6.0 80Hz - 12kHz 1.0%
12WGR58 2 12.0 40Hz - 15kHz 1.0%
12WGR59 2 12.0 40Hz - 15kHz 0.5%




SECTION THREE

FM/AM/MULTIPLEX ALIGNMENT

10.9 MHZ

10.7 MHZ

10.5 MHZ

Scope Pattern A — Ratio Detector

Adjust for maximum amplitude while main-
taining linearity and symmetry. 10.7 MHZ
marker must be on the curve at base line.

10.6 MHZ 10.8MHZ

10.7MHZ

Scope Pattern-B — IF

106 and 10.8 MHZ markers must be sym-
metrically positioned with 10.7 MHZ at
center of curve. This point must be ad-
justed for maximum.

SHIELDED
IN34 \LE

10 CIRCUIT T;k
UNDER TEST

Detector Probe - C

If your oscilloscope is not equipped with a
detector probe, one can easily be con-
structed. For best results the probe should
be shielded.

J;OOlS OSCILLOSCOPE

GENERAL

These receivers have been properly aligned at the factory and
normally will not require further adjustment. As a result, it is
not recommended that any attempt be made to alter the stages.
If any components are replaced or if anyone tampers with the
adjustments, realignment may be necessary,

FM ALIGNMENT

Because of the wide band pass required in a FM Multiplex
tuner, it is desirable to use an FM signal generator having a
deviation of 400 kHz as well as an oscilloscope, when aligning
both the FM IF and RF portions of this receiver. It is not only
necessary to obtain maximum amplitude in the IF amplifier
stages, but also necessary to maintain symmetry. It is desirable
to use 10,6, 10.7 and 10.8 Megahertz markers in obtaining IF
curve symmetry.

Capacitors mentioned in the alignment procedure should be as
small in size as possible and the ground lead of the generator
must be connected to ground as close as possible to the point
of injection.

AM ALIGNMENT

A V.TV.M. on low AC scale connected across the speaker
voice coil output terminals (either left or right channels), will
be satisfactory for AM, IF and RF adjustments.

MULTIPLEX ALIGNMENT

Before any attempt is made to align, or service, FM Multiplex
circuitry, the technician must be certain that the RF, IF, and
Detector alignment is correct, and that the receiver functions
normally on monaural signals.

Most Multiplex generators are excellent troubleshooting de-
vices because they provide a composite Multiplex signal as well
as an RF signal (which is FM modulated by the composite
multiplex signal). The composite signal is very useful since it
can be used in signal tracing the Multiplex portion of the re-
ceiver. We do not recommend that Multiplex alignment be
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made using the composite signal injected at the output ter-
minal of the Detector since there is always some phase shift
occurring in the RF, IF or Detector circuits. As a result,
Multiplex alignmerit made by a signal injected at the Ratio
Detector input would not be correct. For proper Multiplex
alignment the composite signal must FM modulate the RF
carrier and then be fed into the FM antenna terminals. With
the signal injected in this manner, the Multiplex alignment
would then be the best that could possibly be obtained.

RF signals should be injected at a point in the FM band where
no signal is present. If at all possible this should be at a fre-
quency near the middle of the FM band. Tune the FM receiver
to this point and adjust the RF frequency adjustment on the
generator to this same frequency. The AGC voltage developed
in the receiver should be maximum. AGC voltage substantially
less than this may indicate the RF frequency adjustment is
tuned to an image.

GENERAL TROUBLE-SHOOTING PROCEDURE

Should a problem arise in aligning the FM Multiplex portion of
the receiver, the technician must determine whether the
difficulty lies in the RF, IF, and Detector portions of the
receiver, or whether the difficulty lies in the Multiplex portion.
The composite output of the multiplex generator can be
injected at the output of the Detector to help determine the
area of difficulty. To reduce possible extraneous signals com-
ing through a Ratio Detector, short the Ratio Detector pri-
mary with a jumper lead. The wave forms and their magnitude
may vary slightly from chassis to chassis, however, they are
quite-indicative of what will be seen when signal tracing the
Multiplex circuitry.

If all the waveforms are similar in form and magnitude to
those indicated, it can be assumed that the Multiplex portion
of the receiver is functioning properly and the problem fies
ahead of this in the FM receiver. If any of the waveforms are
missing at a latter point but are apparent at a previous point,
circuitry between the two test points should be checked.




RF AND IF ALIGNMENT PROCEDURE
CHASSIS 1TWGR50, 3WGR50, 3WGR52, 3WG154, 5WFR50, 6WGR55, 6WGR56, 6WGR57

CONNECT DUMMY | CONNECT INPUT SET
STEP GENERATOR | snrennal o VTVMW/ SIGNAL DIAL ADJUST PURPOSE
TO SCOPE TO | FREQUENCY T0
NOTE: For AM Alignment Use A 3ignal With 400 Hertz Modulation, Bandswitch In AM.
One turn loosely None VTVM 455 KHz 600 KHz 203, L204 Align IF channel for maximum
coupled to Speaker (T202) output.
1 wavemagnet. Voice L207 (T204)
Coit L.210 (T206)
2 1600 KHz 1600 KHz clG Set Oscillator to dial scate.
3 600 KHz 600 KHz T101
4 Repeat Steps No. 2 & 3 for minimum change.
5 1400 KHz 1400 KHz Cc1lD Align Antenna stage.
NOTE: For FM Alignment Use A Signal With 400 KHz Deviation, Bandswitch In FM. AFC “Off".
6 Term. No.§ of T205 | 47 ohm in Scope 10.7 MHz Gang L.212 (T207) | Adjust Primary and Secondary of
3rd IF Trans. shunt with Ratio Closed Ratio Detector for maximum ampli-
Test Point “G" gen. output.| Detector tude and symmetry as shown in Scope
Then from Test Point L.214 (T207) Pattern “A”,
7 hot lead B = A
a 27 ohm
8 Term. No. 3 of T203 | In series Scope. L208 & L209 | Align 1.F. transformer for maximum
2nd IF Trans. with a .001| "5 F@m (T205) output and symmetry. This pattern is
Test Point “F" MF IF Test not necessarily identical to the over-
capacitor. Point all Scope Pattern ““B"".
[ ”"
9 Term. No. 3 of T201 G L205 & L206
1st IF Trans. (T203)
Test Point “E"
L201 & L202
10 Test Point “D" (T201)
Readjust | ;00 1.F transformer for maximum
L201, L.202, | 5,15yt and symmetry as indicated in
L205, L208, Scope Pattern B
11 L208, L209
NOTE: In Steps 10 and 11 Generator Ground MUST be Connected On Braid As Close To Gang As Possible.
12 FM Antenna Post 300 ohm Scope 106 MHz 106 MHz c13 Set Oscillator to dial scale,
13 (Disconnect Last EM 90 MHz 90 MHZz L4
Antenna) iF
14 Test Point “A" Test Repeat Steps 12 and 13 for minimum change.
15 'f?Gi"} 106 MHz 106 MHz C1A Align FM Detector stage for maximum.
16 90 MHz 90 MHz 1.2 if necessary
17 106 MHz 106 MHz C1H Align FM Antenna stage for maximum.
18 90 MHz 90 MHz L1 if necessary
19 Repeat Steps 15 thru 18 for minimum change.

NOTE: The Following Applies Only To Chassis 6WGRS55, 6WGR56, 6WGRS7, No Signal Input.

20 None None l None | None | None | R233 | Zero center tuning meter.
MULTIPLEX ALIGNMENT PROCEDURE
CHASSIS 1WGR50. 3WGR50, 3WGR52, 3WGR54, SWFR50, BWGR55, 6WGR56, 6WGR57
Before Aligning or Servicing Multiplex Circuits Be Certain That RF, IF And Ratio Detector Are Correctly Aligned And That Operation Is
Normal On Monaural FM Signals.
CONNECT
CONNECT DUMMY SCOPE INPUT SET
STEP GENERATOR ANTENNA| AND/OR SIGNAL DIAL ADJUST PURPOSE
TO ACVTVM FREQUENCY TO
NOTE: Place Bandswitch In FM STEREO Position.
1 FM Antenna Post 300 ohm | Test Point 98 MHz 98 MHz T301 Adjust 19 kHz Amp for maximum.
(Disconnect v 10% Pilot
Antenna)
fp NOTE: — Stereo Indicator Lamp may be on or off
Test Point “A during the above steps.
2 98 MHz R302 Ad]ust mute control to point wh'ere
5% Pilot stereo lamp tights up.
NOTE: — Stereo Indicator Lamp must remain on
during the following steps.
* “L." Tape 98 MHz T302 Adjust for maximum L Channel
3 Output 10% Pitot Reading
L+R, L—R,
«R™ Tape | (Mod. L. Only) T]3f02 Adjust for minimum R Chanpel
4 Output necessary Reading
5 Repeat Steps 4 and 5 for minimum change. To provide maximum separation.
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RF, IF AND MPX ALIGNMENT PROCEDURE FOR CHASSIS 12WGR59

CONNECT CONNECT INPUT
STEP | GENERATOR | DUMMY | “vrvm/ SIGNAL SET DIAL ADJUST PURPOSE
TO SCOPE TO FREQ.
NOTE: For AM Alignment Use A Signal With 400 Hertz Modulation, Bandswitch In AM.
1 One Turn Loosely None | __VTVM__| 455 KHz Gang 1203, L204 | Align IF for maximum output.
coupled to AM Speaker Closed (T202)
2 Wavemagnet Antenna Voice L207, L208
Coil (T203)
3 L209 (T204)
4 1600 KHz 1600 KHz C109 Set Oscillator to dial scale.
5 600 KHz 600 KHz L105 (T102)
6 Repeat Steps No. 4 & 5 for minimum change.
7 1400 KHz 1400 KHz ClH Align RF stage.
8 600 KH2z 600 KHz L103 (T101)
9 Repeat Steps No. 7 & 8 for minimum change.
10 1400 KHz 1400 KHz ClF Align Antenna stage.
11 600 KHz 600 KHz L101if necessary
12 ) Repeat Steps 10 & 11 for minimum change.
NOTE: For FM IF Alignment Use A Signal Of 250 KHz Deviation, 50 Hertz Modutation For Full Bandpass Display. FM In MONO, AFC OFF,
Preset R213, R308 and R317 To Mid Rotation Before Connecting Generator. Connect Generator Cable Ground To Gang Frame.
13 |_ _Test Point “D" | 47 Ohmin |__ Scope _ 10.7 MHz Gang L.201, L202 |Align I.F. transformer for maximum
FM IF Input shunt with Test Point Closed (T201) output and symmetry as indicated
gen. output. ugr in Scope Pattern “B".
Then from Thru
hot lead a Diode
27 Ohm in Detector
series with Probe,
a .0l MF See Fig. 2.
capacitor.
See Fig. 1.

NOTE: For FM Detector Alignment Use A Signal Of 756 KHz Deviation, 1 KHz Modulation. Also Connect Generator Modulation Frequency To Scope
Horizontal. Adjust Generator |F Frequency To Center Total Bandpass Waveform. Do Not Change Generator IF Frequency For Remainder
Of IF Alignment. (If Your Generator Does Not Provide Output For Audio Modulation Frequency Use Horizontal Output From Generator,
Or Scope Horizontal Sweep, And Follow Step 14C.) Minimum Distortion Can Only Be Achieved By Use Of Step 14A Below.

14 | TestPoint“D” | 47 Ohmin |A. Distortion Center Gang L205 A. Preferred Method: Distortion
FM IF Input shunt with Analyzer Frequency Closed Analyzer at Test Point **H” should

gen. output.| (thrua 100 of Ceramic read minimum distortion, approx.
Then from usec de- Filters 50 to 55 dB below 0 dB set level.
hot lead a emphasis Y201 and
27 Ohm in network) Y202.
series with and/or See Fig. 4.
a .0l MF Scope.
capacitor. See Fig. 3.

B. Scope B. Alternate Method: Adjust L.205 for
linear scope trace - no curve at ends of
trace. Disregard meter reading.

C. Scope C. Alternate Method: Adjust L205
for maximum length and symmetry,

tetrd vl Similar to Scope Pattern “A",
Test Point
“H ”
Adjust for cénter reading on
18 R213 Tuning Meter.
16 _ Test Point “A” | 300 Ohm 106 MHz 106 MHz Cl5 Set Oscillator to dial scale.
17 FM Antenna Post 90 MHz 90 MHz L4
18 [(Disconnect Antenna) Repeat Steps 16 & 17 for minimum change.
19 106 MHz 106 MHz Clc Align FM Detector stage for maximum,
20 90 MHz 90 MHz 1.2 if necessary
21 106 MHz 106 MHz ClA Align FM Antenna stage for maximum,
22° 90 MHz 90 MH2 L1 if necessary
23 Repeat Steps 19 thru 22 for minimum change.
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RF, IF, AND MPX ALIGNMENT PROCEDURE FOR CHASSIS 12WGR59 — CONT'D.

CONNECT CONNECT INPUT
Ul
STEP | GENERATOR | ,mYMWY. | “vivmy siGNAL | SETIAL | apyusT PURPOSE
TO SCOPE TO FREQ.
NOTE: Apply Sufficient Signal Level — Approx. 100 Microvolts — To Obtain Full Limiting At Point Near 98 MHz.
24 Test Point “A" 300 ohm }___Scope _ 98 MHz 98 MHz — Turn Modulation *ON". Adjust
FM Antenna Post Test Point generator RF frequency to obtain
(Disconnect Antenna) apyn center indication on Tuning Meter.
Adjust VTVM for O dB reading.

25 Turn modulation “OFF". Reduce
RF level to get -45 dB quieting
(approx. 3 to 4 microvolits).

26 R308 Turn Mute “ON". Rotate R308
{(Mute) full clockwise. Audio will
mute. Slowly adjust R308 counter-
clockwise until audio just turns “ON".
Do not over adjust. This will be approx-
imately 45 dB S/N. To check, tune
generator off frequency and then back
on frequency from both sides.

27 Frequency No Signal R317 A. Frequency Counter should read
Counter and/ Input. 19 KHz, +100Hz.  _ __ __ _ _ _ _
| _orsScore | Mute “ON™. B. Alternate Method: Connect Test

Test Point Point “M* Signal to scope vertical and
“mn an accurate 19 KHz signal to scope
horizontal input. Adjust R317 for one
square synchronized waveform.

28 Scope and/or 98 MHz - Check for separation. Maximum
_AC VTVM_ 10% Pilot left output.

Left Tape (L+R) (L-R)
Qutput (L Only)
29 Right Tape Check for separation. Minimum
Output. right output.
NOTE: Do Not Readjust Control R317 After Step 27.
N I00K i TO
)
+— - TO €W~ — —»DISTORTION
TO - TEST omi ——— ANALYZER
GENERATOR POINT i
"y n
H

FIGURE 1 — RF INPUT PROBE

15 PF

IN34

TO
VERT

FIGURE 2 — DIODE DETECTOR PROBE

SCOPE
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FIGURE 3 — DE-EMPHASIS PROBE

CERAMIC FILTERS — CHASSIS 12WGR59
PART NO.| CoLOR copE | NOMINAL CENTER | FREOVETEY
2201 Black 1064MHz [ 10.61to 10.67 MHz
24191 |  Blue 10.67MHz | 10.64 to 10.70 MHz
224102 | Red 1070MHz | 1067 to 10.73 MHz
224103 Orange 10.73 MHz 10.70 to 10.76 MHz
20108 | White 1076 MHz | 10.73 to 10.79 MHz

FIGURE 4 — CERAMIC FILTER TABLE




G916M11

’

G901P
GR901P1
G915AE11

REPRESENTATIVE MODEL ILLUSTRATIONS
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REVISIONS

Change information will follow the format illustrated below. Each chart heading will list Chassis and/or Model
identification and reference to the appropriate Service Manual, such as “‘Refer to HF31". Change information
will normally consist of: schematic reference number (i.e. C304), action taken (omit, add, or alternate useage),
part number and description of components, and a partial schematic of the circuit or other appropriate drawing.

DRAWING CHANGES

COMPONENT CHANGES REFER TO HF31
(4931G1, G2)
€222  OMIT  22-3362 560PF 10% Disc 500V
ADD 22-5989 .02MF 20% Disc 25V o e [ ’
150 c223
225 OMIT  22-3033 .02MF +100 —30% Disc 25V R [T ET &
ADD 227512 O1MF 20% Disc 25V P - e
R220  OMIT 63992194  8.2K 5% 1/4W " F{%‘ 2.7 L%
63-7824 Alt. 10% 1/2W e 7
ADD 63-9921-84  3.3K 5% 1/4W uod TOLS | s
63-7806 Alt. 10% 1/2W T % la
R221  OMIT  63-9921-96 10K 5% 1/4W o
63.7827 Alt. 10% 1/2W 71
ADD 63992186  3.9K 5% 1/4W 4
63-7810 Alt. 10% 1/2W
SW2 * % 85143701 SPDT Slide AFC (Pref)
OR 85-1372-01  SPDT Slide AFC (Alt)
(4931H1, H2, 4932C)
€305  OMIT  22-3608 68PF 10% Disc 500V
ADD 22-3128 15PF 10% Disc 500V
€306  OMIT 2213 .0033MF 10% Disc 500V e
(used with 221-79-01) $
OR 22-7191 .0027MF 10% Disc 500V e
(used with 221-65) = 1 w03 i I
ADD 22-13 .0033MF 10% Disc 500V FET™T
(used with 221-79-01) LN
OR 22-5581 .0039MF 20% Disc 1000V @]
{used with 221-79) mm{é‘zﬁﬁ’-‘o. R
C308  OMIT  22:3034 05MF +100 —50% Disc 25V B | B
ADD 22-3527 .22MF +80 — 20% Disc 12V ok ) @
5k 7302 m
R302  OMIT 638328 300 Ohm Mute Control e o R
ADD 63-9697-26 500 Ohm Mute Control ST Lo Lows
63-9261 Alt. Mute Control c304 d 'i:; ;'2,?62:}%: LEGEND
R303  OMIT 63992448 1.5 Meg 10% 1/4W S O ko it
63'7918 Alt. 10% I/ZW |23v54“ .
ADD 63-9922-34 390K 5% 1/4W
63-7894 Alt. 10% 1/2W
1C301 omIT 221-79-01 Multiplex Demodulator
OR 221-65 Multiplex Demodulator
ADD 221-79-01 Multiplex Demodulator
OR 221-19 Multiplex Demodulator
T301 OMIT  95-3021 Input Coil 19kHz
ADD 95-3248 Input Coil 19kHz
c411/  OMIT  22-3513 .01MF 10% Disc 500V
C461 ADD 227512 .O1MF 20% Disc 25V
OMIT 204-501 Circuit Board
ADD 204-564 Circuit Board
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REVISIONS

COMPONENT CHANGES

REFER TO HF31

DRAWING CHANGES

(5089C1, C2)

€222 omiT
ADD
€225 omIT
ADD
R220 omIT
ADD
R221 oMIT
ADD
OR
SW3 omIT
ADD
(5089D1, D2, 50878)
C305 omIT
ADD
€306 omIT
OR
ADD
OR
€308 omIT
ADD
1 R302 omIT
ADD
R303 omIT
ADD
1C301 oMIT
OR
ADD
OR
T301 omIT
ADD
c411/ omIT
C461 ADD
omIT
ADD

22-3362
22-5989

22-3033
22-7512

63-3921-94
63-7824
63-9921-84
63-7806

63-9921-96
63-7827
63-9921-86
63-7810

85-1437-01
85-1372-01

85-1410
85-1466

22-3608
22-31728

22-13
22-1191
22-13
22-5581

22-3034
22-3527

63-8328
63-9697-26
63-9621

63-9924-48
63-7918
63-9922-34
63-7894

221-79-01
221-65
221-79-01
221-719

95-3031
95-3248

22-3513
22-7512

204-501
204-564

560PF 10% Disc 500V
.02MF 20% Disc 25V

.02MF +100 —30% Disc 25V
01MF 20% Disc 25V

8.2K 5% 1/4W
Alt. 10% 1/2W
3.3K 5% 1/4W
Alt. 10% 1/2wW

10K 5% 1/4W
Alt. 10% 1/2W
3.9K 5% 1/4W
Alt. 10% 1/2W

SPDT Slide AFC (Pref)
SPDT Slide AFC (Alt)

SPDT Slide Speaker
SPDT Slide Speaker

68PF 10% Disc 500V
15PF 10% Disc 500V

.0033MF 10% Disc 500V
(used with 221-79-01)
.0027MF 10% Disc 500V
(used with 221-65)
.0033MF 10% Disc 500V
(used with 221-79-01)
.0033MF 20% Disc 1000V
(used with 221-79)

.05MF +100 -50% Disc 25V
22MF +80 —20% Disc 12V

300 Ohm Mute Control
500 Ohm Mute Control
Ait. Mute Control

1.5 Meg 10% 1/4W
Alt. 10% 1/2W
390K 5% 1/4W
Alt. 10% 1/2W

Multiplex Demodulator
Multiplex Demodulator
Multiplex Demodulator
Multiplex Demodulator

Input Coil 19kHz
Input Coil 19kHz

01MF 10% Disc 500V
01MF 20% Disc 25V

Circuit Board
Circuit Board

R225
< Y20i_5_§_ll<ﬂx g%
I1so ;25'0 ‘CRZOI (;02523
PFL% : R220
L34 + 33K
Bl b l o
& " Lt R219 czz5'
PF _.t 25K I.Ol
= = ceal =
-t
Laz %
R2093 T oY SR218
470p = T > 100K c222
.02 .
-t
s0%¢c
R221 .
3.9K

1.c.- 301
SEE LEGEND] 22127901
cor (221779

! ] ¢303
00 [47MFD 25v

R30I
12K c3ie
SPF

500 3 4

T l%%%%
T rsee Lecenn
301 =.0039
19KHz
INPUT COIL
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COMPONENT CHANGES

REVISIONS

REFER TO HF31

DRAWING CHANGES

(50921, C2)
222  OMIT  22-3382
ADD  22.5989
225  OMIT  22-3033
ADD  22.7512
R220  OMIT  63-9921-94
637824
ADD 63992184
63-7806
R221  OMIT  £3-992196
63-7827
ADD  63-9921-86
63-7810
SW2 *x% 85.1437.01
OR 85-1372:01
(509201, D2, 50908)
305  OMIT  22-3608

ADD 22-3728
C306 oMIT 2213

OR 22-1191
ADD 2213
OR 22-5581
€308 oMIT 22-3034
ADD 22-3527
R302 oMIT 63-8328
ADD 63-9697-26
63-9621
R303 oMIT 63-9924-48
63-7918
ADD 63-9922-34
’ 63-7894
1C301 oMIT 221-79-01
OR 221-65
ADD 221-79-01
OR 221-79
T301 omiT 95-3021
ADD 95-3248
ca11/ oMIT 22-3513
C461 ADD 22-7512

560PF 10% Disc 500V
.02MF 20% Disc 25V

.02MF +100 —30% Disc 25V
.0TMF 20% Disc 25V

8.2K 5% 1/4W
Alt. 10% 1/2W
3.3K 5% 1/4W
Alt. 10% 1/2W

10K 5% 1/4W
Alt. 10% 1/2W
3.9K 5% 1/4W
Alt. 10% 1/2W

SPDT Slide AFC (Pref)
SPDT Slide AFC (Alt)

68PF 10% Disc 500V
15PF 10% Disc 500V

.0033MF 10% Disc 500V
(used with 221-79-01)
.0027MF 10% Disc 500V
(used with 221-65)
.0033MF 10% Disc 500V
(used with 221-79-01)
.0039MF 20% Disc 1000V
(used with 221-79)

.05MF +100 —50% Disc 25V
.22MF +80 —20% Disc 12V

300 Ohm Mute Control
500 0hm Mute Control
Alt. Mute Control

1.5 Meg 10% 1/4W
Alt. 10% 1/2W
390K 5% 1/4W
Alt. 10% 1/2wW

Multiplex Demodulator
Multiplex Demodulator
Multiplex Demodulator
Muitiplex Demodulator

Input Coil 19kHz
Input Coil 19kHz

.01MF 10% Disc 500V
.01MF 20% Disc 25V

560 121 8

- 219
e BRIy
= = ca =

-nt

Lz [T
R209 ! R218
a70p :=r' = lev 100K 222

.02

% Il°
I

1302

38KH:z

DET.COIL
=

I

1
SEE LEGEND

c301

R301

12k c3ie
9pF 900 3 ¢

MUTES CONTROL .
3
lesos
18PF

c306
‘0033 bseE Lesend
o o

9KHz
IRPUT CEDIL

*/4VP-,

P g 509201
128v s‘

17




REVISIONS

COMPON ENT CHANGES

REFER TO HF31

DRAWING CHANGES

(4967F1, F2)

€222 omMIT
ADD
€225 oMIT
ADD
R220 omiT
ADD
R221 omIT
OR

(4967G1, G2,4968D)

C6 oMIT
ADD

€305 oMiT
ADD

€306 omIT
OR
ADD
OR

€308 oMIT
ADD

R302 oMIT
ADD

R303 oMIT
ADD

1C301 OMIT
OR
ADD

T301 oOMIT
ADD

R402 omiT
ADD

omMIT
ADD

_ NOTE

22-3362
22-5989

22-3033
22-7512

63-9921-94
63-7824
63-9921-84
63-7806

63-1827
63-1810

85-1437-01
85-1372-01

22-3393
22-5761

22-3608
22-3728

22-13
22-1191
22-13
22-5581

22-3034
22-3527

63-8328
63-9697-26
63-9261

63-9924-48
63-7918
63-9922-34
63-7894

221-79-01
221-65
221-79-01
221-79

95-3021
95-3248

63-1841
63-1855

204-533
204-563

560PF 10% Disc 500V
.02MF 20% Disc 25V

.02MF +100 —30% Disc 25V
.01MF 20% Disc 25V

8.2K 5% 1/4W
Alt. 10% 1/2W
3.3K 5% 1/4W
Alt. 10% 1/2W

10K 10% 1/2W
3.9K 10% 1/2W

SPDT Slide AFC (Pref)
SPDT Slide AFC (Alt)

.01MF +80 —30% Disc 25V
470PF 10% Disc 1600V

68PF 10% Disc 500V
15PF 10% Disc 500V

.0033MF 10% Disc 500V
(used with 221-79-01)
.0027MF 10% Disc 500V
(used with 221-65)
.0033MF 10% Disc 500V
(used with 221-79-01)
.0039MF 20% Disc 1000V
(used with 221-79)

.05MF +100 —50% Disc 25V
.22MF +80 —20% Disc 12V

300 Ohm Mute Control
500 Ohm Mute Control
Alt. Mute Control

1.5 Meg 10% 1/4W
Alt. 10% 1/2W
390K 5% 1/4W
Alt. 10% 1/2wW

Multiplex Demodulator
Multiplex Demodulator
Multiplex Demodulator
Multiplex Demodulator

Input Coil 19kHz
Input Coil 19kHz

22K 10% 1/2W
47K 10% 1/2W

Circuit Board
Circuit Board

Reference in “NOTES" to
121-926 and 121-927 should read 121-926-01 and 121-927-01.

1206 455KHz R22%
r-( L210 mi }2.“
3
.[czzs

D__
f +
.05 10 R2I8
2;3; I L o
R221

3.9K
=

c22
.02

#5vpP

- 1m0
. €308 390K
22

SEE
LEGEND

cao'l_
270PF
%

R301¢ L30|

' 1.C.-301
(i

gon T —WUTE CONTROL
oK ¢ eree L p
39PF 1

i Lezos ] es0s

T I5PF 00330

304 )

g ok et

iz Ll N!

210% INPUT COIL

(196761 .
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REVISIONS

COMPONENT CHANGES REFER TO HF31 DRAWING CHANGES
(4970E1, E2)
€222 oMIT 22-3362 560PF 10% Disc 500V
ADD  22:5989 .02MF 20% Disc 25V rque e [HR
£225 OMIT  22-3033 .02MF +100 —30% Disc 25V LS , I
ADD 22-7512 .01MF 20% Disc 25V 1403] |5 —w
210 | 2, cR20~4 fczzs.
R220 oMmIT 63-9921-94 8.2K 5% 1/4W P '[__tQ“ P s o
63-7824 Alt. 10% 1/2w - C o =
ADD 63-9921-84  3.3K 5% 1/4W woss 200 | Lo
63-7806 Alt. 10% 1/2wW aops = T | ook caze
R221 oOMIT 63-1827 10K 10% 1/2W i 4
ADD  63-1810 3.9K 10% 1/2W AP
SW2 * % 85-1437-01 SPDT Slide AFC (Pref) .
OR 85-1372-01 SPOT Slide AFC (Alt)
SW3 * ek 85-1437-01 SPDT Slide Matrix (Pref)
OR 85-1372-01 SPDT Slide Matrix (Alt)
(4970F1, F2,4971E)
Cé OMIT 22-3393 .01MF +80 —30% Disc 25V
ADD 22-5761 470PF 10% Disc 1000V
€305 oMmIT 22-3608 68PF 10% Disc 500V
ADD 22-3728 15PF 10% Disc 500V
€306 oMIT 22-13 .0033MF 10% Disc 500V
(used with 221-79-01)
OR 22-7191 .0027MF 10% Disc 500V
(used with 221-65)
ADD 22-13 .0033MF 10% Disc 500V
(used with 221-79-01)
OR 22-5581 .0039MF 20% Disc 1000V
(used with 221-79)
€308 omMIT 22-3034 .05MF +100 —50% Disc 25V
ADD 223527 22MF +80 —20% Disc 12V $ i,
R302 oOMIT 63-8328 300 Ohm Mute Control v
ADD 63-9697-26 500 Ohm Mute Control
63-9261 Alt. Mute Control
R303 oOMIT £53-9924.48 1.5 Meg 10% 1/4W
63-7918 Alt. 10% 1/2wW
ADD 63-9922-34 390K 5% 1/4W
63-7894 Alt. 10% 1/2wW B .
1301 oMIT 221-79-01 Multiplex Demodulator S _-{ @®
OR 221-65 Multiplex Demodulator 508 B Tom' TRES wree covro, 4
ADD 221-79-01 Multiplex Demodulator = cus |
OR 221-79 Multiplex Demodulator Lesos Ilfo’&%}smmo
T301 OMIT  95-3021 Input Coil 19kHz o
ADD 95-3248 Input Coil 19kHz e
R402 oMIT 63-1841 22K 10% 1/2W
ADD 63-1855 47K 10% 1/2W
oMIT 204-533 Circuit Board
ADD 204-563 Circuit Board
NOTE - Reference in “NOTES" to
121-926 and 121-927 should read 121-926-01 and 121-927-01_
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REVISIONS

REFER TO HF31 DRAWING CHANGES

560PF 10% Disc 500V
.02MF 20% Disc 25V

1206 455KK:
rOG0 1

R225
22K
c223

-

.02MF +100 —30% Disc 25V
.01MF 20% Disc 25V

8.2K 5% 1/4W FL '{___t.@_iz” s {cglzs‘
Alt. 10% 1/2W =
3.3K 5% 1/4W R2093 _‘[L‘_cg'5 $R218

Alt. 10% 1/2W

10K 10% 1/2W
3.9K 10% 1/2W

SPDT Slide AFC (Pref)
SPDT Slide AFC (Alt)

SPDT Slide Matrix (Pref)
SPDT Slide Matrix (Alt)

L05 g2
= 3.3K

T100X

c222
.02

R221
3.9

*®

At RX305 B+ should read +36V, not +47V.

COMPONiENT CHANGES
(4973E1, E2)
€222 omIT 22-3362
ADD 22-5989
C225 oMIT 22-3033
ADD 22-7512
R220 oMmIT $3-992194
63.7824
ADD 63-9921-84
63-7806
R221 omIT 63-1827
ADD 63-1810
SW2 * ok 85-1437-01
OR 85-1372-01
SW3 * xR 85-1437-01
OR 856-1372-01
NOTE: -
(4973F1, F2,4974E) -
C6 oMIT 22-3393
ADD 225761
C305 omIT 22-3608
ADD 22-3728
€306 oMIT 22-13
OR 22-7191
ADD 22-13
OR 22-5581
€308 OMIT 22-3034
ADD 22-3527
R302 oMIT 63-8328
ADD 63-9697-26
63-9261
R303 oMmIT 63-9924-48
63-7918
ADD 63-9922-34
63-7894
1C301 oOMIT 221-79-01
OR 221-65
ADD 221-79-01
OR 221-719
T301 OMIT 95-3021
ADD 95-3248
R402 omIT 63-1841
ADD 63-1855
oMIT 204-533
ADD 204-563
NOTE

01MF +80 —30% Disc 26V
470PF 10% Disc 1000V

68PF 10% Disc 500V
15PF 10% Disc 500V

.0033MF 10% Disc 500V
(used with 221-79-01)
.0027MF 10% Disc 500V
(used with 221-65)
.0033MF 10% Disc 500V
(used with 221-79-01)
.0039MF 20% Disc 1000V
(used with 221-79)

.05MF +100 —50% Disc 26V
22MF +80 —20% Disc 12V

300 Ohm Mute Control
500 Ohm Mute Control
Alt. Mute Control

1.5 Meg 10% 1/4W
Alt. 10% 1/2W
390K 5% 1/4W
Alt. 10% 1/2W

Multiplex Demodulator
Multiplex Demodulator o
Multiplex Demodulator
Multiplex Demodulator

Input Coil 19kHz
Input Coil 19kHz

22K 10% 1/2W
47K 10% 1/2W

Circuit Board
Circuit Board

Reference in “NOTES" to

ORN

agcie2l  CI§

R2
100K

.OOIJ_'_

*5vP-p

L

€308 390K
€309
o o

¢

SEE LEGEND
€301

270PF
5%

R303

Ml "

1.c-301 | °
221-79-01
or

221-79
€303

v
V8 0ypF

R301S L301 =ea00 )V a5
7KH:
HG J;-zzoﬂ= 5% 500

¥V

5

»

128V B+ .

WUTE CONTROL

c30s Lcsos
FISPF T 0033 hsee Lecenn

13KH2
INPUT COIL

#I.‘VP‘P‘?J 361 .

121-926 and 121-927 should read 121-926-01 and 121-927-01.
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REVISIONS

COMPONENT CHANGES REFER TO HF31, 3181 DRAWING CHANGES
(4991C1, C2) ,
R10 OMIT 63992216 68K 5% 1/4W w

OR 63-10484-16  AIt. 10% 1/4W Fit CONY e
€213  OMIT 223770 5.5PF +.25PF Disc 500V o o ver-

ADD 22-5805 8.0PF 5% Disc 500V [t
R232  ADD 63-4290 330K 10% 1/4W oo
CR304  ADD 103-142 Silicon Diode i
C403/  OMIT 225487 ATMF +100 —0% Disc 3V e L
453  ADD 22-3527 22MF +80 —20% Disc 12V ol se e
€407/  OMIT  22-7496 A4TMF 10% Mylar 100V |
€457  ADD 22-6048 22MF 10% Mylar 50V D
C408/  OMIT 223034 .05MF +100 —50% Disc 25V o worisa
458  ADD 22-6905 .IMF 10% Mylar 50V Y B
C412/  OMIT  22-14 .0047MF 10% Disc 500V L
C462  ADD 22-13 .0033MF 10% Disc 500V S
C413/  OMIT 225883 .033MF 10% Mylar 500V '
C463  ADD 22-5632 .022MF 10% Mylar 200V

22-7179 Alt. 10% Mylar 50V

C414/  OMIT 225884 .082MF 10% Mylar 100V
C464  ADD 22-5815 .056MF 10% Mylar 100V

\ 4

R490 S60PF

390K

f@_
TUNING METER

WHT/ ¥io

ul _,mc'i
:I

Swi-F

TS0PF

. +0dy . +0d0 . 130 - @ -

—|

]

Q401
PRE-AMPLIFIER
121-433

Q402
AUDIO AMPLIFIER
121-433

»

=liée
ALL VOLTAGE GAINS AT MAX.COKTRO M. SETTINGS

Ré4n
390K

her

TAPE
wPuT

r‘l::

1
on Hionn [lorn

R
AUX,

412
fu2 it
.V RN SATK Reté
. INEG + = 18K o ‘ 2«0 %f,”
1) - 4
A ca08 S rsr IC‘" ORN — VEL VREOIE H1-CUT SW.
Hor 1 Sov 3| hars i s | snown orF
270K 334 Vo " [ 1008 , REC/RED/ Spanim
10 CLs YT "\l 4 2 S g L
e il pemsom ‘ Tov Tass T weae  wewr || | &
17 Loubness £ SoowmoL || 198 & -
01 . CONTROL [ 1) - | |ora ~ orwrens
2 8Lk GB0PF A | dcus Y
= = RaI3 ‘ s 0% [ [ 015 20
= B y
408 | Rez0
fa04. = = =
w_ - \ol R
= = L Q452 R462 1|
Q45) AUDIO 47K
‘ PRE]Q}!E‘ |3F|ER waT AMPLIFIER ot |
e a4 121-433 cont | | 1ox c463 | L5
Rast ! . 022 | Trewrwar
et sov | | omm I A
Ll iy L ] | Srarv
) ReIs(L) GRN/| R
b $3igok, veu) | 223
3 TROL
sty S CONTEDL Nig 2 oM .
453 { st LT — Grarmnr 3k
52 1 Cds4
w 233% R v ,o‘u wna A
) ] v oy
st B tmss l
330K 27K = = .
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REVISIONS

COMPOMNENT CHANGES REFER TO HF31, 3181 DRAWING CHANGES

(4991C1, C2 Cont.)

C415/ omIT 22-5814 .022MF 20% Mylar 100V
C465 ADD 22-6130 .015MF 10% Mylar 50V
9 apD 2232 560PF 10% Disc 500V
R402 oMIT 63-9922-04 22K 5% 1/4W
63-7841 Alt. 10% 1/2W
ADD 63-9922-16 68K 5% 1/4W
63-7862 Alt. 10% 1/2W
R413/ oMIT 63-9921-70 820 5% 1/4W
R463/ 63-7782 Alt. 10% 1/2W
ADD 63-9921-68 680 5% 1/4W
63-7778 Alt. 10% 1/2W
R414/ OMIT 63-9921-96 10K 5% 1/4W
R464 63-7827 Alt. 10% 1/2W
ADD 63-9922-02 18K 5% 1/4W
63-7838 Alt. 10% 1/2W
Ra16/ oMIT 63-9921-92 6.8K 5% 1/4W
R466 63-7820 Alt. 10% 1/2W
ADD 63-9921-90 5.6K 5% 1/4W
63-7817 Alt. 10% 1/2W
R448/
R498 ADD 63-4294 390K 10% 1/4W
Q401/ NOTE - Gain changed from
Q451 —1db to —3db
Q402/  NOTE - Gain changed from
1452 +11db to +13db.
SW6 ADD - Two connections
added at C416/C466
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v

MODELS. G9OIPI,

GR9OOIPI

WHT

@ 31/2" TWEETER

/7.
) (49-1094)
BRN I/ 45
AN\
/. @ " "
® < 6" X 9" SPEAKER
(49-1153-01)
16 Q)
C o T BB |
RED | i |
Y [
] 1 I’ l
Aaupio || | < -BRN
OUTPUT 1 1o |
LEADS — » o |
FROM |1 | | BRN
IWGRSO |} | <I
I | WHT
o ’I |
: ': WHT
L___...J (\___‘l
— 6" X 9" SPEAKER
(49-1153-01)
¢ < @ 16 L
5133-3%
L——< 3 1/2" TWEETER
B
RN (49-1094)
Z.
WHT ) 454y

@ INDICATES WHITE OR YELLOW VOICE COIL
POLARITY IDENTIFICATION DOT ON SPEAKER.

23

MODELS G1000W, G9012wW1

"

| 22-5053
| awmFp

NN\,

S-816
6l/2 WOOFER' 400ph

° 49-1168

41
3 1/2"HORN TWEETER

T

7”7

|
l
|
$-95456
L

5096~ —J
MODELS G2000wW, G9014wW
7
l 22-5053 I
| amrFD |
| 30V N.P. |
{1
|t |
| |
| I @
49-1254-01 | s-gieal Jdo-lies
8"WOOFER | 400uh I 3 1/2"HORN TWEETER
| I
T o 1 l T
5031 |_S-95456 ]
MODEL G2000W11
[~ —"~—~—~~—~77""" 777777~ B
| 63-10287 22-2945 63-596|
I 150, 5W 3uf 270, IW
| - [——w | J,
I .
l 95-3237 Yo
2mh 49-1166
| 49-1261-02 3 172" HORN
I | 8"WOOFER o N TWEETER
| { T 5165-X T
L A-3198 CROSSOVER ASSEMBLY _}

SPEAKER WIRING SCHEMATICS

MODEL G3000wW

7
I 22-5053 |
| amFD |
| 30VNR |
s {i
I [ d
e | '
49-1265 | s-sieal3 | 2 49-1168
I0" WOOFER | 400uh | 3 1/2" HORN TWEETER
[ I
LT & 7
“ | s-95456 |
5030- |_______|
MODEL G3000wW11
T === 7|
| 63 22-2945 63-596|
~83l 3uf 274 IW
I 2.0, 7W Bir v :
| | \L
| S : Yo @ a9-1166
- 3 172" NORN
I : T TWEETER
l I I 5164~ T
lL A-3208 CROSSOVER ASSEMBLY J
5-95456
MODEL G9019W I_—— — 7
| )
| 22-5053 :
4 MFD |
| 30v
BRN/ WHT e " T |
7 :
I a2 | *— I % 3, HORN
49-1168
~ I 400 uh I
49-1241 ' I
Y ' 46054 ]

© INDICATES WHITE OR YELLOW VOICE COIL

POLARITY IDENTIFICATION DOT ON SPE_AKER.



Ql Q2 Q20! Q202
FM.RF FM CONV AM-FM ISTIF AM=-FM 2NDIF
@121-612) (121-613) (121-614) (121-950)
G
R206 §3m

T201  10.7MHz

Q203
FM 3RDIF
(121-950)

T207 10 7TMHz

R210

c213
1.8PF 9.06V 1K

c208
1204 qy333kHz ZopF

r L207 | 5%
I flee )f
| n

L i
€204/
150PF
3‘;’:0 Q o9n | |

I
|
-__+.-_ _Oc_gg? - —RIZOA

c216 C2i7|
TP

coslsg

-1.8db
I—:z'ﬂ.s Ee ~4db »(8 -12»@1————+4m—-—>@‘f 1db -
2 ® db e ®-2

| 05 33K
L= S R2I12
l ﬂios C106 > 470 P
390PF| .05 == R20! R203 R205
AcaC 47K \ 12K = E +5% 680 470 P 10K
. \ 15
A c202 7
oPF L :,;'FI anjg 1 \ | L v .
£ 5t5%] &5 et ——t—— J 0015 n
—_———— — — — +12.8V = +l12.8v
Tas | e € /. ® R217 39K
FePE T ITPF L — A 2 2K =
Sp4i5% = %I;J_ 470p /
= = L /’ Qlol
cRiol & Y, A.M.CONV. /
clos / (|2|'735) RIOT /' R224
YEL
B ~ W | WHT/GRN  TAPE WHT/YEL aTokp
2 RIGHT  INPUT (FET
w
/CD / / BLK_AL
Wit / WHT/RED > =
y 3 G6RA
e ‘h l @« LEFT CHANNEL
l /
b ‘ /
| / —
|
| /J 3
Lov / = =4
x
/ S =
e LJPHONO INPUT
T T0 RECORD
CHANGER
)
13 RIGHT CHANNEL
'ﬁ_ ci07 DET COIL B+I2.8V 315
10l oF Fos T 2PF *6vp-p =» 5y T .
AM ANTENNA 7{ ;Nnooz.zspr A o |00 Py
(FRONB T VIEW) ( | c313
4 COLOR CODE T 05
| a
— AR ™ e :
3 ® 16 Os0 cg‘ I’E)%OKB
O 04 30 <
® z ] Lcar
ol LF TERMINATION 3 Lerore
{BOTTOM VIEW) SEE LEGEND =
€301
BANDSWITCH POSITIONS ool 18.6V B+
SWITCH SWi-A| ’
POSITION | = PHONO/OFFISHOWN)  1-2  #/.20P-F
POSITION2- A.M. -3 MUTE CONTROL
R POSITION3- F M. 2-3
POSITION4—F.M.~STEREO-AFC  2-3
(BOTTON ~VIEW) POSITION 5 — TAPE 2-3 lcsos  1c3os
r1oPF T-0033 hoke Lecend
1301 =.0039
19KHz
INPUT COIL
5133A1 l2.8vB+

1C 301 WAVE FORMS

COMPO=SITE Lok, Lk (1KHZ PN 2 PN 1 PIN 10 3B KHZ TANKE sy
d 19 KHZ (WITH L 19 KHZ 3BKHZ PULSES 38 KHZ
LEFT ON LY)II‘9, ﬁpzrn.or 10% ONLY) ZOSNMV P/P 1.2V P/P SOMV P/P 13V P/P 1.4V /P

PIN 12 (UPPER) RIGHT OUTPUT
PIN 11 (LOWER) LEFT OUTPUT
(L INPUT ONLY) 1V P/ P

000PF ALL VOLTAGE GAINS AT MAXIMUM CONTROL
SETTINGS EXCEPT BALANCE IN CENTER POSITION 16 0HM OUTPUT
Q401 Q402 Q403 LOAD
= PRE-AMPLIFIER PRE-DRIVER DRIVER =
=975 - - R4I9
(121 ) (121-433) (121-975) -t 3330 12w 0404
A Ch20 3RA20 ¢ OUTPUT
R4I3 o
L5MEG O S (121-976)
213 406 412
CR202 650 ? caol c I.oozz R ca08 ! i €l raze
» 6.5V I 4 22k -0033 o 8 f . R4z
a8 LS A g i} {i y 72w #9.0V
IOPFTRESS ¢ §§'3=E Je.ov ‘."“‘3?‘"‘ kam [ 'Nmmf
£ “Tcezo PF £ LR T S f - ®350K cats E[ Rat8 R421
- a7 caos | SIK | LOU R4IOR) | ' 47K 27 12w £ Q405
219 R263 R40! +a- 172w | CONTROL 4 | §3TREBLE t -
390 Taroos |2 —1 = 00 | | |conTRoL - esobr % g OUTPUT
CR203 PF 1.8 MEG | ca07 s RoL | ras +8.4v (121-977)
L 50V 27 | can
Rai4 | o1 82 ¢ caz2 +
680 S R404 R405 |1 L 93321,
4.TMEG 27K = | | | = 220 &
.
= = . RED | V- =
= = = e SRIGHT | R425 Q453
= a4s! BLK TAPE | ggex"“ ?452 ER SRaes DRIVER 7469 18.6V
PRE-AMPLIFIER > ateur }SoonTmat PR|E DZIV i (121-975) , 3% Q454
(121-975) = | s (121-433) [it—3 72 OUTPUT RED
. | | = caro SR470 (121-976) BLK
——————>> LEFT i 47 330 12w
+12.8v WHT { | e 1oV £9.5V = T
¢ ca56 | car2
Pl =.0022 R4 €458 ' 220
i #6.5 4 B 0033 ! Lo _soy Y 4 16V s INSULATORS
m 5 - i . [,.ﬁ 12w t9.0v_* - Ragos | L8
ca63 éov S R408IL) | I 0 i 220 ° _o_zﬂ'v "
680PF 3 Ras7 S 100K I 1_}"4'2“’ R468 Ra71 E ©
cas4 27K LLOUDNESS - 2 30K L 47K 2r 2w Q455 a30- A STEREO
R45 +9- 12W = 5Rglo(u 43 controL 5% OUTPUT 220 $ g nsﬂsggous
0K - :8’JJ
1-8MEG i BASS 64V (121-977) /2w
s0v CONTROL 46l 4
L L cast 01 T <
SR454 R4S5 27 = =
S 4TMEG  S27K = £l g
= = @ = =L____< RIGHT SPEAKER
- - = = L 16 OHMS
o
b —<
L < LEFT SPEAKER
OTEST POINTS s Shus
A FMANTENNA INPUT
D ISTFMIFINPUT
G 3RD FM.OQUTPUT
H FM DETECTOR OUTPUT
H+RATIO DETECTOR PRIMARY TUNING
L AMRF 8 LFINPUT
M I9KHz A.C GAIN
TRANSISTOR LEAD LAYOUTS il mH: D.C GAIN
LEAD END VIEWS :
OR—?\
¢ 8
8
3 3 e 8 E & ¢
1.c-301 1" ’.{ FLAT
TOP VIEW OPTIONAL NOTES:
LOLORDOT f ALL VOLTAGES ARE D C UNLESS OTHERWISE SPECIFIED,
Be 2o 223 cee al, 42,0101, @201, 3202, @203 e e A W e
Q401,Q402,Q403, Q451 ,Q452 VOLTAGE 120\.AC USING A HIGH IMPEDANCE V.T.V M.
D s13A 53 IR UL e OIS SRR cmoon
1235 % 5 51 e e T AR
COLOR DOT TRANSISTOR BASING PR FRESUENCY s w assme
F M 10 THHz
1 C.-30! VOLTAGES (o] TUNING RANGE 'A:::?;;i‘o:';m
PIN [MONAURAL[STEREO [STEREO P-P 1 wotcates emasss snauno
21 12. 1.0 -
26 2.6 0.2 P INDICATES £20% TOLERANCE
0 ‘7’_2 3_ 1_2 £ —Pp morcates vourase
2' ] I8—6 ;, — 8 € o INDICATES TEST POINTS.
7 0 0 — ¢ ARROWS ON CONTROLS INDICATE CLOCKWISE ROTATION.
8 — — —
Igo t;: '9285 'a Q404,Q405,0454,Q455 QUTPUT TRANSISTORSIN EACH CHANNEL GHALL BE A PAIR
}; :,, ;‘ : ? #VOLTAGES MEASURED IN THE F.M, STEREO POSITION,
3 2 9 65 X% RIPPLE VOLTAGE MEASURED WITH NO SIGNAL INPUT.
“] 05 1.7 0.3

CHASSIS TWGR50 — SCHEMATIC
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CHASSIS LEGEND 1TWGR50

PART

ITEM
NO. | NUMBER DESCRIPTION
A FM DETECTOR TRIMMER
c18 EM DETECTOR TUNING
cic FM OSCILLATOR TURING
€D AM ANTENNA TRIMMER R1 63-8921-62
CIE AM ANTENNA TUNING R2 63-4213
CIF 22-71344 | AM OSCILLATOR TUNING R3 63-992164
c16 AM OSCILLATOR TRIMMER R4 63-9921-78
CtH FM ANTENNA TRIMMER RE 63-9921.78
cu FM ANTENNA TUNING
c2 22-2481 ° | 8 PF DISC+0.5% 600V R6 63-0921-98
c3 222729 .00 MFD DISC 26V R7 63-9922-36
c4 22.2481 8 PF DISC £0.6% 500V R8 634122
c5 223676 10 PF DISC 2 5% 500V R9 63-9922-36
cs 223393 | .01 MFD DISC 25V
c7 22:3541 3.3 PF GIMMICK + 5% 500V R101  (63-9022
cs 22:3751 20 PF DISC £ 5% 500V R102  |63-1866
co 22-5879 | 3.3 PF DISC +.25 PF 26V R103  (63-9921-98
c10 222729 001 MFD DISC 26V R104  163-9921-72
cn 225878 6.5 PF DISC 1 0.5 PF 25V R105  {63-1799
c12 223034 | .05 MFD DISC 25V R106 |63-8921-64
c13 224856 | 1.7 TO 10 PF CERAMIC TRIMMER R107 631771
c14 223080 | .005 MFD DISC 26V
c15 22-2481 | 8PF DISC +0.5% 500V R201  |63-9921-68
c16 223792 | 17 PF DISC 1 6% 500V R202  |63-8921-58
c17 223034 | .05 MFD DISC 25V R203  |63-9921-64
cis 223177 | 390 PF DISC 500V R204  |63-9921-84
R205 |63-9921-96
€103  [223034 | .05MFD DISC 25V R206  |63.9921-64
€104 | 223393 | .01 MFD DISC 26V R207  |63-8921-72
C105 | 226972 | 390 PF 5% POLYSTYRENE 126V R208  |63-9921-80
C106 | 223034 | .05 MFD DISC 25V R209 163-9921-64
C107 | 224819 | 2PF N4700 +.25 PF 500V R210 63992172
€108 |223034 | .05MFD DISC 25V R211  |63-9921-66
R212  |63-9921-64
€201 (223310 | 2.7 PF GIMMICK + 10% 500V R213  |63-9921-68
€202 (225483 | .0015MFD DISC 500V R214  |63-9921-68
C203 | 225487 | .47 MFD DISC3V R215 |63.0921.88
Cc204 | 22:6481 860 PF DISC 500V R216  (63-9921-88
€205 |22:3034 | .05 MFD DISC 25V R217  |63.9921-80
c206 223791 42 PF DISC + 5% 600V R218  |63.9922:20
€207 | 223310 | 27 PF GIMMICK + 10% 500V R219 (63.9922.04
Cc208 | 223034 .05 MFD DISC 25V R220  |63-9921-84
C209 | 225482 680 PF DISC 500V R221  163-9921-86
C210 | 22-548% 560 PF DISC 500V A224  163-9922.36
c211 | 2237170 6.5 PF DISC + .25 PF 500V R226  163-9921-80
c212 | 223034 .05 MFD DISC 25V
C213 | 222428 1.8 PF GIMMICK + 10% 500V R301  163-9921-98
c214 | 225482 680 PF DISC 500V R302  (63-9261
€215 | 223034 .05 MFD DISC 25V R303  |63-9922-34
c218 | 22-3080 005 MFD DISC 25V R305  |63-9946-54
c217 |225482 680 PF DISC 500V
c218  |23177 390 PF DISC 500V R308  163-9921-90
c219  [223177 390 PF DISC 500V R307 |63-9921.90
€220 | 22:7142.03( 4.7 MFD ELECTROLYTIC 25V A308  (63-9922-20
C221 |22.7151-04 10 MFD ELECTROLYTIC 16V A309  [63-9922.20
c222 | 225989 .02 MFD DISC 26V
c223 | 223034 .05 MFD DISC 25V R401  |63-9924-50
c225 227612 .01 MFD 25V
c227 |22:3034 .05 MFD DISC 25V R404  (63-9924-60
c301  |22:2729 .001 MFD DISC 25V R405  163.9922-06
€303 | 22714203 4.7 MFD ELECTROLYTIC 26V R407  |63-1803
c304 |225782 2200 PF POLYSTYRENE £ 5% 500V RAOBR o3 00ce
C305 |223728 15 PF DISC 500V R408L
€308 {2213 .0033 MFD DISC {USED WITH 221-79-01) {| R409  |63-0922.04
800V RA10R 1630267
OR R410L
22-5581 0039 MFD DISC (USED WITH 221-79) R4I2R | oo ooee
500V R412L
€308 | 22:3527 .22 MFD DISC 12V R413 | 63-9924-48
C300 | 225782 2200 PF POLYSTYRENE + 5% 500V R414 | 63-9921.88
€310 2213 0033 MFD DISC 500V R415 | 63-9921-46
€311 | 2243 0033 MFD DISC 500V R416  |63.9922-24
€312 | 228 470 PF DISC 600V R418  163-9921-88
C313  {22:3034 .06 MFD DISC 25V R419  163-9946-60
€314 | 2218 470 PF DISC 500V
€316 223034 .05 MFD DISC 25V R420  163-9946-60
c316 | 223381 39 PF 1 6% DISC 500V
R421  |63.9946-34
€401 | 22-3034 05 MFD DISC 25V R422 | 634515
ca04 | 227153 1 MFD ELECTROLYTIC 50V R425 639254
C406 | 225687 0022 MFD DISC 500V
€407 | 226964 .27 MFD MYLAR 50V R430  |63-1757
ca08 [2213 0033 MFD DISC 500V
carr | 227512 01 MFDDISC 25V . R451  |63.9924-50
o2 | 227153 1 MFD ELECTROLYTIC 50V
ca13 | 222939 680 PF DISC 500V R454  (63-9924-60
ca1s | 227143 1 MFD ELECTROLYTIC 50V
ca18 | 22-2939 680 PF DISC 500V R455  |63.9922-06
ca17 | 223177 390 PF DISC 500V
€420 | 22-7150-07| 47 MFD ELECTROLYTIC 10V
c422 | 22715109 220 MFD ELECTROLYTIC 16V R457 (631803
R459  |63-9922.04
ca51 | 22:3034 .05 MFD DISC 25V R463  |63-992448
cas4 | 227153 1 MFD ELECTROLYTIC 50V
€456 | 226687 0022 MFD DISC 500V R464 {63-9921-88
c457 | 22-5964 .27 MFD MYLAR 50V R465 {63-9921-46
58 | 2243 0033 MFD DISC 500V R466 | 63992224
ca61 | 227512 .01 MFD DISC 25V Re68  |63-8921-88
c462 | 227163 1 MFD ELECTROLYTIC 50V RAGY | 63-9946-60
€463 | 222939 680 PF DISC 500V
C465 | 22.7143 1 MFD ELECTROLYTIC 50V R470  |63-9946-60
ca66 | 22-2039 680 PF DISC
c467 | 223177 390 PF DISC 500V R471  163.9946-34
€470 | 22715007 | 47 MFD ELECTROLYTIC 10V R472 1634515
€472 | 227151-09| 220 MFD ELECTROLYTIC 16V 631757

DESCRIPTION

390 OHM B% (ALT. 63-7768 1/2W 10%)
4.7 OHM

470 OHM 5% (ALT. 63-7772 1/2W 20%)

1.8K OHM 6% (ALT. 63-7796 1/2W 10%)

1.8K O;IM 5% (ALT. 63-10183-78 1/aW
10%

12K OHM 5% (ALT 63-7831 1/2W 10%)

470K OHM 5% (ALT. 63-7898 1/2W 20%)

33 0HM
470K OHM 5% (ALT. 63-7898 1/2W 20%)

15K OHM 5% (ALT 63-7834 1/2W 10%)
82K OHM 1/2w

10K OHM 5% (ALT, 63-7827 1/2W 10%)
1K OHM 5% (ALT. 63-7785 1/2W 10%)
2.2K OHM 1/2w

470 OHM 5% (ALT. 63-7771 1/2W 10%)
470 OHM 1/2wW

680 OHM 6% (ALT. 63-7778 1/2W 10%)
270 OHM 6% (ALT. 63-7761 1/2W 10%)
470 OHM 5% (ALT. 63-7772 1/2W 20%)
8.3K OHM 5% (ALT, 63-7808 1/2W 10%)
10K OHM 5% (ALT. 63-7827 1/2W 10%)
470 OHM 6% (ALT. 63-7771 1/2W10%)
1K OHM 5% (ALT. 63-7785 1/2W 10%)
2.2K OHM 6% (ALT €3-7799 1/2W 10%)
470 OHM 5% (ALT 63-7772 1/2W 20%)
1K OHM 6% (ALT. 63-10183-72 1/4W 10%)
560 OHM 5% (ALT. 63-7775 1/2W 10%)
470 OHM S% (ALT. 63-7772 1/2W 20%)
680 OHM B% (ALT 63-7778 1/2W 10%)
680 OHM 5% (ALT. 63-7778 1/2W 10%)
4.7K OHM 6% (ALT. 63-7813 1/2W 10%)
4.7K OHM 5% (ALT 63-7813 1/2W 10%)
2.2K OHM 5% (ALT. 63-7799 1/2W 10%)
100K OHM 5% (ALT 63-7869 1/2W 10%}
22K OHM (ALT 63-7341 1/2W 10%)
3.3K OHM 5% (ALT. 63-7806 1/2W 10%)
3.9K OHM 5% (ALT 63-7810 1/2W 10%)
470K OHM 5% (ALT. 63-7898 1/2W 20%)
2.2K OHM 5% (ALT 63-7799 1/2W 10%)}

12K OHM 6% (ALT 63-7831 1/2W 10%)
600 OHM MUTE CONTROL

390K OHM (ALT 63-7894 1/2W 10%)
180 OHM 5% 1/2W (ALT 63-7753 1/2W

5%}
6.6K OHM 5% (ALT 63-7816 1/2W &%)
6.6K OHM 5% (ALT 63-7816 1/2W 5%)
100K OHM 5% (ALT. 63-7869 1/2W 10%)
100K OHM 6% (ALT 63-7869 1/2W 10%)}

1.8 MEG OHM 10% (ALT. 63-7922 1/2W
10%!

4.7 MEG OHM 10% (ALT. 63-7939 1/2W
10%]

)

27K OHM 6% {ALT. 63-7845 1/2W 10%)

2.7K OHM 1/2W

100K DUAL LOUDNESS CONTROL
{ALT 63-10160)

22K OHM 5% {ALT 63-7841 1/2W 10%)

500K DUAL BASS CONTROL (ALT.
63-10162)

50K DUAL TREBLE CONTROL (ALT.
63-10161

1.5 MEG OHM (ALT 63-7918 1/2W 10%}
4.7K OHM 5% (ALT 63-7813 1/2W 10%)
82 OHM B% (ALT 63-7740 1/2W 10%)
150K OHM 5% (ALT. 63-7876 1/2W 10%}
4.7K OHM 5% {ALT 63-7813 §/2W 10%)
330 OHM 5% 1/2W (ALT. 63-7764 1/2W

10%)

330 OHM 5% 1/2W {ALT. 83-7764 1/2W
10%)

27 OHM 5% 1/2W (ALT 63-7718 1/2W 5%)

2.2 OHM 1/2w

500K BALANCE CONTROL (ALT
63-10159)

220 OHM 1/2W

1.8 ME)B OHM 10% (ALT. 63-7922 1/2W
10%

4.7 MEG OHM 10% (ALT 63-7939 1/2W
10%)

27K OHM 5% (ALT. §3-7845 1/2W 10%)

2.7K OBM 1/2W

22K OHM 6% (ALT. 63-7831 1/2W 10%)

15 ME:} OHM 10% (ALT 63-7918 1/2W
10%

4.7K OHM 5% (ALT 63-7813 1/2W 10%)

82 OHM 5% (ALT 63-7740 1/2W 10%}

150K OHM 5% (ALT, 63-7876 1/2W 10%)

4.7K OHM 5% (ALT 63-7813 1/2W 10%)

330 OH)M 6% 1/2W (ALT. 63-7764 1/2W
10%)

330 OHM 5% 1/2W (ALT. 637764 1/2W
10%

27 OHM 6% 1/2W (ALT. 63-7718 1/2W 5%)

2.20HM 1/2W
220 OHM 1/2W

PART

L104 INT101
L201 INT201
L202 INT201

L209 N T206
L210 IN T206
Lan IN T206
L212 IN T207
L213 IN T207
L214 IN T207
TI01 953077
T201 96-2646
T202 | 95-2641
T203 952647
T204 962642

T207 |95-2545
T301 953021
T302 |95-3023

a 78-2137-01
CR1 103-47
OR
103-189
CR101 | 103-14201
CR201 | 103-23-01
CR202 |103-80
CR203 | 103-90
CR204 [103-23
CR401 | 103-222
CR451 | 103-222
CRX501 (21276

‘CRX502 |212-76
CR603 (103-96

1c301

DS301

a 121612
Q2 121613
Q101 |121-735
Q201 121614
Q202  |121-950
Q203  [121-850
Q401 |121-976
Q402 (121433
0403 121975
Q404 (121-976
Q405 |121-877
Q451 (121975
Q452 (121433
Q453  [121-975
Q464 [121-976
Q455 [121-977

NUMBER DESCI}IPTION
20-3291 FM ANTENNA COiL
20-1648 FM RF COIL

20-1631 TRAP COIL 10.7 MHz

FM OSCILLATOR COIL

AM ANTENNA ASSEMBLY
FERRITE CORE SLEEVE

AM OSCILLATOR TRANS. PRI,
AM OSCILLATOR TRANS. SEC.

1ST IF TRANSFORMER 10.7 MHz PRI,

1ST IF TRANSFORMER 10.7 MHz SEC.

1ST IF AM 455 KHz PRI,

1ST IF AM 455 KHz SEC.

2ND IF TRANSFORMER 10.7 MHz PRI.

2ND IF TRANSFORMER 10.7 MHz SEC.

2ND IF AM 455 KHz

3RO IF TRANSFORMER 10.7 MHz PRI,

3RD IF TRANSFORMER 10.7 MHz SEC.

3RD IF AM 455 KHz PRI

3RD IF AM 455 KHz SEC.

RATIO DETECTOR TRANS. 10.7 MHz PRI,

RATIO DETECTOR TRANS. 10.7€Hz
TERTIARY

RATIO DETECTOR TRANS. 10.7 MHz SEC.

AM OSCILLATOR TRANSFORMER

FM ST IF TRANSFORMER 10.7 MHz
AM 18T iF AM 455 KHz

FM 2ND IF TRANSFORMER 10.7 MHz
AM 20D IF AM 455 KHz

FM 3RD IF TRANSFORMER 10.7 MHz
AM 3RD IF AM 455 KHz

FM RAT!O DETECTOR 10.7 MHz

INPUT COIL 19 KHz
DETECTOR COlL 38 KHz

STEREO HEADPHONE JACK
AFC DIODE

SILICON DIODE

GERMANIUM DIODE

GERMANIUM DIODES (MATCHED PAIR)
GERMANIUM DIODE

DIODE

DIODE

SILICON RECTIFIER

SILICON RECTIFIER
DIODE

MONOLITHIC MULTIPLEX
DEMODULATOR (SEE C306)

STEREO INDICATOR LIGHT

FM RF TRANSISTOR
FM CONV. TRANSISTOR

AM CONV. TRANSISTOR

AM-FM 18T IF TRANSISTOR
AM-FM 2ND IF TRANSISTOR
FM 3RD IF TRANSISTOR

PRE-AMPLIFIER TRANSISTOR
PRE-DRIVER TRANSISTOR
DRIVER TRANSISTOR

N.P.N. OUTPUT TRANSISTOR
P.N.P. OUTPUT TRANSISTOR

PRE-AMPLIFIER TRANSISTOR
PRE-DRIVER TRANSISTOR
DRIVER TRANSISTOR

N.P.N. OUTPUT TRANSISTOR
P.N.P. OUTPUT TRANSISTOR

6133A2

Ql Q2 Q201 Qlol Q202 Q203

121-6l2 121-613 121-614 121-735 121-950 121-950
E=04V E=LIV E=1.23V E=L3V E=2.22V E=1.44V
B=1.06V B=1.6V B=2.IIV B=2.0V B=2.97V B=2.17V
C=12.5V C=12.4v C=11.08V C=12.5V C=10.43V

SWXI-F =
3A C=9.06V

GQ .0033 WITH 221-79-01
OR .0039 WITH 221-79

F.M.
ANTENNA
/OREN SWXI-F

0 10A
DS3«0i

WHITE

BLACK
GRAY
YELLOW

SWXI-F-7A

Q455

121-977
E=9.0V
B=8.4V
C=00V -

Q453
121-975

E=0.0V
B=0.67V
C=84V

WHE o SwXIR 504

SWXIR 10& Il
TX501

SR AG, SWiTeH ‘20 VAL
RAY” 5 PHONO POWER SOCKET

RAY
YEL_

RED»
/ BRRN

TX50!
TX501

RN FPHONO SOCKET

Q454

V10 SWXI-=A
121-976 RN/WWHT _SWXI-F
E=9.0V A
Bx9.5V SRAE TX50!
C=I8.6V oRNg
X501
Q401
DS 30!
lgl;g'fs
E=60V SX5e01 .
B=6.5V 520
C=|2.8V SX5-0Ol
sw2
FM AFC SWITCH |o ROM 1C.301
SWXI-R
1
: SWXI-R
7

ol & '
ol 0
Q45| Q452 Q402 Q405 Q404 FlE
121-975 121-433 121-433 121-977 121-976
E=60V E=0.25V E=0.25V E=9.0V E=90V
TAPE B=6.5V B=0.9V B=09V B=8.4V B=95V
OuTPUT C=12.8V C=44V C=4.4v C=0.0V C=186V

CHASSIS TWGR50 — CHASSIS WIRING AND COMPONENTS VIEWED FROM FOIL SIDE



TRANSISTORS TEST POINTS
No. [[PART No. DESCRIPTION A |F.M.ANTENNA INPUT
Ql 121-612 | FM.-R.F D [IstFM. ILF INPUT
Q2 121-613 | F.M. CONVERTER G |3rd FM.OUTPUT H
Qlol |1 121-735 | A.M.CONVERTER H |E.M.DETECTOR OUTPUT
ol [ 121-614 | A.M—F.M_lst I.F.
- H+| RATIO DETECTOR PRIMARY TUNING
0203 F.M 3rd I.F L |AM.RF 8LFINPUT
Q401 | 121-975 | PRE-AMPLIFIER M [19KHz A.C. GAIN
Q402 |l 121-433 | PRE-DRIVER Mi[19KHz D.C. GAIN
Q403 || 121-975 | DRIVER
Q404 || 121-976 OUTPUT
Q405 || 121-977
Q45! || 121-975 | PRE- AMPLIFIER
Q452 || 121-433 | PRE=DRIVER
Q453 || 121-975 | DRIVER
g:g; :g:::;‘sl OUTPUT DUAL DUAL
551-79-0] LOUDNESS TRE BLE SELECTOR i
1¢301 or_ o | MULTIPLEX DEMODULATOR CONTROL CONTROL SWITCH ,
221- BALANCE DUAL
CONTROL BASS
TUNING CONTROL
RED HEAD PHONE [’,'(gg} |
SPEAKER (RIGHT) JACK STEREO INDICATOR LIGHT
TERMINALS (cow(om { = n {
U y
b 1 | [ | .
(LVE"FT) O 2 5% | 5 % }}‘ )
& 4 L GRN i
Q40! @ (:452B @a 9402 S /\__{‘/h TAPE INPUT
e == S=rlver TAPE INPUT AND OUTPUT TERMINAL
°E\\&‘C E 0 mrson 25 AMP. SLO-B E
, .25 AMP. SLO-BLO FUS
TI01, A.M. 0SCILLATOR TRANSFORMER (535KHz) Q454 55t 5210455 Foe N T301, INPUT COIL (19 KHz) *
L4, FM. OSCILLATOR COIL(87.5MHz) = Q405 Q404 /7\‘; ? A 7aPe outpuT .
CIF, A.M. 0SCILLATOR TRIMMER (1630 KHz) c@E C: p 1C. 301, MONOLITHIC MULTIPLEX DEMODULATOR
CIH,F.M. DETECTOR TRIMMER (I06 MHz)— Q453 0303 RED
CID,A M.ANTENNA TRIMMER (1420KHz) (RIGHT) TO PHONO
CIA, F.M. ANTENNA TRIMMER (106 MHz) . WHT
LI, F.M. ANTENNA cou(somm)——N (LEFT) )
2 3 B alol . TRPE A.C. PLUG
[ ] © .
ANTENNA TERMINAL-<:I 020t 1D 0z02d w ‘ ‘
@ % T302, DETECTOR COIL TRANSFORMER{38KHz)
L2, FM-RF. COIL—— /nsoz,Soo OHM MUTE CONTROL
Liot, A.m. ANTENNA—s=CIIIINE =241/ —

CI3,1.7 TOIOPF TRIMMER

L3, TRAP COIL (10.7 MHz)

T202,A.M.IST I.F. TRANSFORMER (455 KHz)
T201,F.M.1ST L.F. TRANSFORMER (10.7 MHz );

T204,A.M. 2ND I.F. TRANSFORMER (455KHz)
T203,F.M. 2ND |.F. TRANSFORMER (10.7MHz)

\
0

Mk

|
\@ZEE PHONO MOTOR SOCKET
T501, POWER TRANSFORMER
T207, FM RATIO DETECTOR TRANSFORMER (10.7 MHz)

T205,F.M 3RD I F TRANSFORMER (10.7 MHz) '
T206,AM 3RD I.LF TRANSFORMER

DIAL CORD DRIVE

SHOWN IN FULL COUNTERCLOCKWISE POSITION

A
TUNING SHAFT/

3 TURNS CCW

START
172 TURN

CHASSIS TWGR50 — CHASSIS LAYOUT . 26
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DIAL CORD DRIVE

SHOWN IN FULL CLOCKWISE POSITION
WIND 2 TURNS CLOCKWISE

DIAL LIGHTS

STEREO INDICATOR LIGHT

METER LIGHT

TRANSISTORS O TEST POINTS
No. 1 PART No. DESCRIPTION Al FM ANTENNA INPUT
Q 121-953 | FM-RF D [FM IF INPUT
Q2 I21-613 | FM CONVERTER 6 | FM IF OUTPUT
QIO | 12/-850 | AM-RF H | FM DETECTOR OUTPUT
Q102 | 121-735 | AM CONVERTER L [ AM RF INPUT
Q201 AGC AMPLIFIER M | 19 kHz OSCILLATOR OUTPUT
0202 || 121-950 [ AM ist IF
Q203 AM 2nd IF AB
Q301 | 121-603 | MUTE BUFFER [AC]
Q302 | 5/ 950 | _MUTE AMPLIFIER Ap] AUDIO BIAS
Q303 MUTE SWITCH AE
Q401 | »7_ 233 _PRE-AMPLIFIER
Q402 AUDIO AMPLIFIER
Q403 | 121-1005 | PRE-DRIVER
Q404 | 121-877 | DRIVER
Q407 [ 1211073
Q408 [ 121-10iz | OUTPUT
Q451 R PRE-AMPLIFIER
o452 | 21433 AUbio AMPLIFIER
0453 | 121-1005 | PRE-DRIVER
Q454 | 121-877 | DRIVER
Q457 [121=1013
Q458 | 121-1012 | OUTPUT
Q501 | 121-774
350l HEI=TT Fm POWER SWITCH
1C201 | 221-89 | FM IF GAIN BLOCK .
1202 | 221-90 | FM IF LIMITER/QUAD. DETECTOR
1C301 | 221-91 | MULTIPLEX PLL. DEMODULATOR

——TUNING METER

4 FULL TURNS CLOCKWISE
ON SMALL SHAFT

POINTER LIGHT

——AC POWER SWITCH

—FUNCTION SELECTOR

PILOT LIGHT
FM-AFC SWITCH

LOUDNESS CONTROL
FM MUTE SWITCH
TREBLE €ONTROL
TWO ON TWO MATRIX SWITCH

BASS CONTROL
HIGH FILTER SWITCH
BALANCE CONTROL

R317, P.L.L. OSCILLATOR FREQUENCY ADJUST
L4, FFM. OSCILLATOR COIL

CIH,AM. DETECTOR TRIMMER (1400 kHz)
CiC, FM. DETECTOR TRIMMER (106 MHz)
CIF, AM. ANTENNA TRIMMER (1400 kHz)

CIA, F.M. ANTENNA TRIMMER (106 MHz)

L1, FM. ANTENNA COIL

L2, FM RF COIL \‘ c2

L3,TRAP COIL —

Cli5, F.M. OSCILLATOR TRIMMER (108 MHz)
T20l, F.M. IF TRANSFORMER

P4, PLUG TO SPEAKERS ——#|
P3,PLUG TO POWER SUPPLY 8 AMPLIFIER —

N

I—WHT

TO
TERMINAL STRIP

r—L 102, FERRITE CORE SLEEVE

—T 101, AM. RF TRANSFORMER
FLIO4' FERRITE CORE SLEEVE

TAPE

EM. ANTENNAX

—T1102, AM OSCILLATOR TRANSFORMER
—C109, AM. OSCILLATOR TRIMMER (1630 kHz)
T202, AM. Ist IF (455 kHz )

TO
JACKS To

) E@i
B C
écnoz

T204, AM. 3rd IF (455 kHz)

—x1203,AM 2nd IF (455 kHz)

7

—_—

ZCL’)OI, MULTIPLEX PL.L DEMODULATOR

—_
——

—— PI, FROM BANDSWITCH

=

=R308, MUTE ADJUST

— L205, QUAD. DETECTOR COIL
T R213, FM METER ADJUST

U

TO

PRE-AMPLIFIER o@ @o

0T 6 0%

Q402 Q452 Q
a50150°

IC202,FEM. IF LIMITER/QUAD.DETECTOR
——1C20I1, FM IF GAIN BLOCK

"H?sozg®°

1 I

RF TUNER 8 PRE-AMPLIFIER

o
FRONT

RQ OL

SPEAKERS }

P4 ON TUNER

R7ReAR -
o

SPEAKER JACK

CHASSIS 12 WGR59 — CHASSIS LAYOUT

F502, 2 AMP (REGULAR)

F50I, 1.25 AMP (SLOW-BLOW)

PHONO MOTOR
AC

INSULATOR MICA

TRANSISTOR
INSULATOR BUSHING

TINNERMAN SPEEDNUT"‘:

HEAT SINK—\

/—SCREW

CHASS!S—/

BCE

BCE

Q457 Q458 Q408 Q407

TRANSISTOR MOUNTING VIEW

f

—L451, CHOKE COIL (30 uH)

r—R48l, BIAS ADJUST

—R431, BIAS ADJUST

’—L4OI, CHOKE COIL (30 pH )

I

= B =

[0
12

A= %
/ OV AC FOR TAPE AC PLUG

P2 PLUG TO TUNER / PREE-AMPLIFIER
AC POWER

HEAD PHONE JACK

AUDIO AMPLIFIER & POWER SUPPLY




CHASSIS LEGEND 12WGRS59

1TEM PART ITEM PART ITEM PART
NO, NEUMBER DESCRIPTION NO. NUMBER DESCRIPTION NO. NUMBER DESCRIPTION .
1A FM ANTENNA TRIMMER R102  |639921.82 | 27K OHMEK 1/4W (ALT 6310183 (R451 | 83-9922.30] 270K OHM 15% 1/4W (ALT 637887 —_——— - ——_—_—_—_—_—,———, e — ——— e, — — — — —— e =
cs FM ANTENNA YUNING 82410% + N L206
cic EM RE TRIMMER R103 62002190 | 22K OHI.; xs;:vuvuw (ALT 6310183 Rasa | 63992228 220K OHILSS% 1/4W (ALT 637683 . . |
€10 FM RF TUNIN( 0 ¢
CIE FM OSCILLAT(’K TUNING R104 63-9921-84 470 ONM ﬁ% /AW {ALT 6310183 R454 63-9922.32 | 330K OHM 5% 1/4W {(ALT 63-7880 | l c215 10uh
CIF 222-6245-01 | | AM ANTENNA TRIMMER 0% 1/4W) 11 05 Q301 |
ci6 AM ANTENNA rumue R105 63002158 m ONM 25’7 |/?w (ALT 63.10183 R4SE | 63992206 | 27K m /g'x) 1/4W (ALT 637845 l Ql Q2 1.C. 201 I .0 MUTE
CIH 14w) # -
e AM RF TORI w106 62992180 | 20K Ol $5% 1/4W (ALT 6310183 RAS7  |639921-78 | 1800 OHM 45% 1/4W (ALT 637796 FM-RF FM. CONV. 221-89 = BUFFER I
ciL AM oscu.wron TUNlNG 86 410% £10% 1 21-613 i}t!}Ol
c2 .001 MFD DISC R107 |639921-64 | 470 OHM 5% 1/4W (ALT. 63-10183 Ra63 | 83-9922:08 ] 33K OHM £5% 1/4W (ALT 637848 121-953 121-61 . 121-603
c3 001 MED DISG 28V 64.£10% 1/aW) 21 ] c8 T201 10.7 MHz MEG
ct 1001 MFD DISC 25V R10e (63902178 | 15 OHM 5% VAW (ALY 8310183 RAST | 63092244 | TMEG OHMLJSHK 14 (ALT 637011 R2 3.2PF ===
c5 10 PF DISC 5% 500V ¥ + X
c6 005 MFD DISC 26V R462  [63-0921.88 | 4.7K OHM 6% 1/4W (ALT 637813 I 100K 5.6V 62,770™N\D 9.6v 5% R303 |
€7 12 PF DISC $5% 800V R201 63-8922-10 | 39K OHM 6% 1/4W (ALT 63-10184 $10% 1/2W) A o H ® 3%
c8 2.2 PF GIMMICK 5% 10 $10% 1/4W) RA63  163-902168 | 680 OHM £ 5% 1/4W (ALT. 63-7778 I 1 Tes R231
cs 30 PF DISC 500V R202 |63.0022:08 | 33K OHM +5% 1/4W IALT 6310134 08 +10% 3 1oPF I
c1o 2.2 PF GIMMICK 15% 500V £10% 1/aW) Rasa (63892202 | 13K OHM £.5% 1/aW (ALT 637838 3 Ic o TE% 82 Y201 301 302
o1t 7PF DISC + 5 PF N 1600 500V R203  |63-0022:20 | 100K OHM 15% 3/aW (ALY 6310134 20 210% 1/2W TNty L 1L 047 647
c12 20 PF DISC 5% 500V 110% 1/4W) R466 63-9921-90 | 5,6K OHM £5% 1/4W (ALT. 637817 - B .RS L2 . p
c13 005 MFD olsc zv R204 |639921-72 | 1K OHM £6% 1/4W (ALT 6310183 72 £10% I 547 FM. = 35VN.P CR30I 35VN.P
c14 06 M +10% 1/4W) R468 (63992204 | 22K OHM 16% 1/4W (ALT 637841 R3 1 F ot 1 ql L4
c15 17 ro |o vr csmwnc TRIMMER R206 |63-8922-20 | 100K DHM :sx 1/4W (ALT 6310184 20 £10% 1, 47K T R4 ci)"_ €202 by ] A
¢16 005 MFD DISC 28V £10% 1/4W) Re71 [63:9922.20 | 100K OHM 6% 1/4W (ALT 63.7869 I €3 1C4 $220 | 3 i} = 1290/ S5V
a7 1005 MFD DISC 25V R206 |63-9021-48 100 om 5% 1/4W (ALT 63-1018348 .001 {.001 cé 680PF *2.9¢ 3.3V €303
c1g 005 MFD DISC 25V ) R474  [63-992150 120 OHM 5% 1/aW (ALT 63-7747 l / it 1.8K Y202 R305 4.7 R306
c19 -005 MFD DISC 26V 8207 63092160 | 330, v 35% 1/4W (ALT 631018360 £10% 1/2W) 005 o = = 390K 25V 470K
£10% 1/4) R475 63-0021-92 | 6800 OHM 5% 1/4W (ALT 62.7820 J— / L B r’ 470
cio1 <0033 MFO DISC 500V R208 | 63-9921-96] WK OHM 45% 1/4W (ALT 63-10181-96 F10% 1/2W) = = cit R304 F
= s
c102 .05 MFD DISC 25V 6% 1/aW) R476 62092182 | 2700 OHM £5% 1/4W (ALT 637803 SR7 ==T.0PF(NI500) 150K =
g:gz .gg mg 3:& 25V R200 163002178 | 1.8K OHM +5% 1/4W (ALY 63-1018378 k3] 1 / = 2067 ca210 .
o +10% 1/4W) =
g‘?‘g z";p":&’g'ﬁf,ﬁ;’w TuB S0V R210  {639921-96 | 10K OHM 5% 1/4W (ALY 63-10133-96 .05 |
3
€107 390 PF +5% POLYSTYRENE TUB. 126V R211 63-9922.02 5% 1/2W) I
108 05 MFD DISC 25V TEK Ol s 1AW IALT 6310104.02 820 OHM 16% 1/6W {ALT 637782 CR202
croe R QSCILLATOR Ra12 63902235 | 470K CHINAS 1/aw (ALT 63-1078430 ol om‘{ms e I ¥ FKZM R307
+10% 1/4W)
cito 22 MFD ELECTROLYTIC 16V R213  |63-10524.04 2.5K OHM FM METER ADJI = L €205 ), R3Il R3I12 SR3I3 I
01 N ol % /4 ALT 08380 O TEST POINTS Cl4 / RIS 3 I5PF 5| R205 39K 73083 r2i2s  121-950 22{‘ 4TK S4.TK f212.':%
T ——— '_.‘ 1} 2
o0 g% m'&%‘ﬁgg"‘s‘{v R2156  ;63.092160 :mt 1oum ﬁas 1/4W (ALT 63-1018360 A F.M.ANTENNA INPUT ] osl L 470 5% 100K 10K : 470K *é.uy FM MET ADJ. l
ot |z=a | eswroisezy 7216 |63:992168 | 680 ONM <b% 1/aW (ALT 631018368 D FMIFINPUT =/ = CR203 MUTE ADJ.2 R309 | 3 = Q303 I
C208 | 222-6447.01( 047 MFD MYLAR 100V R217 63862232 333}?.1'.“4:;,‘ 14w (ALT 63-10184.32 6 F.M.IF OUTPUT 0——{— Y 3 o.7v 100K R310 o7y lo.os MUTE SW.
Gar  {z=20% | sMFD DisoZSY e H F M DETECTOR OUTPUT 0201 ! , *L.ov 121-950 =
1005 MFD DISC 25V R218 (63092184 | 470 OHM 5% 1/4W (ALT 631018364 INPUT l / R203 100K 305 0.55¢ . =
C209 |2=2-2642 | 15PF DISC 5% 500V 110% 4% L AMRF u 100K €206 77 AGC AMP. - | ¢304 + R34
G |32n | Berrackoiesoov Rz1o 63992222 | 120K OHIAA5% 1/4W (ALT 631018222 M 19 KHz 0SC. OUTPUT [ VA VA 14" 121950 F o1 o.020 o1 || arc I
¥ /4 ) -
€212 12222728 | 001 MFD DISC 25V R220  [63-992206 | 27K OHM £6% 1/4W (ALT 63-10182.06 : % / C19 047 = 1_ L #0.25¢V 82 L
C213 | 2226805 | &PF 5% DISC OOV 45° 63 5| HM £5% 3 I.-°°5 = = - 2 || FM MET—
c214 2222381 6 PF 16% DISC 500V R221 63952188 | 47K OHM 35% 3/4W (ALT 63-10183-88 R508 153-9821-36 | 33 OHM 5% 1/4W {ALT 63.7722 = I
c215 2523080 005 MFD DISC 25V +10% 1/4w} +10% 2w ®
g:; ;gﬁ? .sl)::g ?)‘Iif: i:‘; R222 |638822 |5K ONM i‘SW% 14w (ALT 63-10184 R509 | 63-9921-36 | 33 OHM 15% 1/4W (ALT 63-7722 I / l o P
X 500V 10% 1. N
cais | 2222039 | 680 PF DISC 8OOV R22s (63962172 | 1 Gl 1% VaW (ALT 631018372 RS10 | 63990628 | 15 ONM 5% 1/2W (ALT 637708 114 A FN MET |
sﬂ: gg-’nsuu |1|7'T:DDDEII§Z(2ITROLVTIC 6%V £10% 1/ £10% 1/2W) I .005 5
c | 2m230%4 R224 (63982160 330 onM zm,mw (ALT 63-10183.60 RB12  |63.9921.78 | 1800 OHM 5% 1/aW (ALT 637798 N ke 10sh N 35V 4 |[ Fu B+ 130V l
Gn (3238 | werasvscao n2zs [oa4171 | 470 Ohba410% vaw RS13 |639922.18 | 82K MM 5% 1/4M (ALT €37568 I OAT +r*NP. 314
G |2 | ee0rrDisCE0OV R2z6 2 | 330¢ 0wt % Viw AT 691018432 Py AN Bl e R324 R32s o5 || KEY |
Co28 | 222.3034 105 MFD DISC 25V £10% 1, R514  |63-9922-04 | 22K OHM 6% 1/4W (ALT 637841 I AN _ _ M
Go36 | 7omoesz | 1SPF DISE s soov R2z7 [eao02184 | 33k onn&m 14 (ALT 63-1018384 £10% 1/2W) \ lC!IZ lCSIS 1 80K . 820K 6 || 15V |
gg; i »g: m:g DISC 25V R228 (63992178 m( OMM osx VAN IALT 63-10183.78 CR1  |10347.01 | A1-CDIODE NOTE: I \ CRi(:K I'oo“ 001 = 7| Fu wute
C229 | 2326285 | .0068 MFD DISC + 20% 25V 220 |e3s02108 uK OHM 5% VAW LT 631018308 gz | o1 | camanom oiove ALL VOLTAGES ARE D.C.UN Ls:u“v:z’:;:n‘o‘:‘c::sigl‘:ls:l"' ' I Q102 \ L = = R323 |
N y . VOLTAGES SHOWN ARE M ~
G0 |32 7400 | 47 MED Np ELECTROLYTIC 30V R230 | 63902198 ‘°’§3},“"§,§5‘,3‘ VAWALT 631018396 (| CR203 11032301 | GERMANIUM DIODE NG SIGHAL INPUT. LOUDNESS CONTROL AT MINIMUN,LINE | AM. CONV. 560PF(M470) c35 39K o I
$303 |22 715203 47 MPD ELECTROLYTIC 28V R |G392148 | 52 OHN 458 VW (ALT 631018348 CR205 |103:23.01 | GERMANIUM DIODE VOLTAGE 20 V.A.C. USING A HIGH IMPEDANCE V.T.V.ML. 121-735 e . s c317 o |l eu-L
s 10% 1749 WATT CARBON OR CARBON % 322 .
Ca06 | 222715325 A7 MFD ELECTROLYTIC S0V r2a2 [634200 | 330k vt o von 1aw casot 108142 | siLiconpione ALL RESISTORS IN OHNS, 174 | 12.8¢V ety R3I6 } it
gasg g’éﬁ? ﬂ"p’»ﬁ’v‘&‘@‘w"" soov R307  {63-992456 | 33 msg‘gw“nm!'uw {ALT CR302 | 103-23-01 aeaénowgmoilou: FILM,210% UNLESS OTHERWISE SPECIFIED. N g"ik - %%IIG 0ose ji CR304 TR LANP
£3-1 + CR303 | 103-142-01 | SILI - i
G |22y | 2MFDOICI2Y R302 [63:992232 | 330K OMM 15% 1/0W (ALT 631018232 || civang | 105142 | SILIGON DIODE ALL CAPACITORS ARE IN MICROFARADS £10% UNLESS - I 2.0¥, < —ol0{l S |
22 MFD DISC 12V 45% 1/aW) CRA01 | 103-145.01 | SILICON DIODE OTHERWISE SPECIFIE D, EXCEPT ELECTROLYTICS WHICH ARE +100-10%.
€311 | 2227406 | .47 MFD NP ELECTROLYTIC 35V R303 | 63092238 18434 g -Z‘ L CIOG €309
o2 | 2225901 | 0033 MFD DISC 1000V oy LW (LT €310 T oo Pione LF FREQUENCY: A M. 455KH: o E T 22 B ol || B+ 131V
S 2E | SRR e ey S oo~ e T Tou T ey 0202
- .0088 MFD DISC $20% 2t 1/4W] cERAIlc FILTERS IUST o 2 .005
g}lg gg% -%?JMNFI;DD?S!(S:%?IWV R305 163092234 mﬂoguwll 5% 174W (ALT 631018434 PING T20|T A:Dctio":' I&u:;{:é RA;JUSTED TOTHE SAME RI03 {N4700) M.LE %3|08 7v 2203 23%0 l 2 || stR/uon
¥ +10% 1, rnzouzucv AS TH - =
Gu  |z=mems | oosswrD DIsC sa0% v 306 |63.0922:36 | 470K OMM 5% 1/4W (ALT 6310182:38 TUNIRS RANGE: 4. S40- 1600 A 121-950 AM L. I
ca10 | 2222720 | .001 MFO DISC 5V Ra0? | 63962210 | 38K OHI 45% 14 (ALT 631010410 108Uz : 1200 RIS T203 _ _455KH_ p0p 121-950 _n7v_R224 71204 _4_55_!(!!1] CR205 —ol3 [| AMNETH
o0 |2=2305 | 05 mep Disc v paoe |est0s200 1o Sar M) - INDICATES CHASSIS GROUND. Lo 39PF " R226 |
o ML IS R3O | E3082220 | 10K OHM 454 TN IALT 631018420 ENER DIOGE = cos 2] 1207 t -2 o4 || AMBHI3.IV
1 MFD ELECTROLYTIC 50V o W 10314201 | SILICON DIODE : 5% 330K €229
fred I MFD ELECTROL R310  |638922:20 moK onmﬁ% aW (ALT 631018420 | CR507 [103:142:01 | SILICON DIODE P INDICATES $£20% TOLERANCE 0 RI08 R22! w27 “00es
1/4W) el
cior fz#;nmrcﬁ:n 1 sov RO1 | 63952216| GoK ORMAOW VW (ALT 631018216 | 11 |203s05 | M ANTENNACOIL T202 _ _455KHz C217 | Roje | c223 T 347K 33K T 15[ AM AUD
ford Mo 15% 12 [2030¢ | emaFcon —Pp woicares vourace 15 r o 1 3PF 2k 680PF
cs11 1MFD EI.EGTHOI.YTIC sov (R312 63002188 47K OHMI5% 1/aW (ALT 631018388 L3 201631 | 10.7 MH: TRAP COIL 1203 5% - _
canz 0033 MFD DISG B3 63002188 47t b VAW ALT 631012388 | Lt |ooausy | TohmGAGHENRY CoIC ARROWS ON CONTROLS INDICATE CLOCKWISE ROTATION OK & L O — = ol6 || AM MET
3:2 ngz ::n mt:: fgz (ALT. 227179) * $10% 1/2 ROTARY CONTROLS AND UPWARD OR RIGHT HAND NOVEMENT = c218 = 4 R228 R230 —
s "|‘ wg fdyvitiah R314 | 63-092146] 82 OHM.£5% 1/4W (ALT 63-1018146 1101 |A84 AM ANTENNA COIL ASSEMBLY ON SLIDE CONTROLS. L% | < R232 Pl MALE
e e e e ey 5% 1/aW) 102 (148317 | FERRITE CORE SLEEVE % VOLTAGES MEASURED WITH HOAY SIGNAL INPUT | TeF ; R2223 210K 330K
e 0027 MFD DISC 6001 R316 [ 63-9921-72( 11COHM 15% 1/4W (ALT 63.10183-72 L103  [IN-TI01 gg—arl ;Ség::cﬁlg:ci | 2;87 4 —} 15 S = 05 1.8K ca1
+10% 104 |1483n1 RR L .05 =
u» B O LYTIC 35V 318 | 631031199 13K ONM & 5% 1/aW. £ |INTI02 | AMOSCILLATOR TRANSFORMIER PR @8, (), () , (B) Bras TEST POINTS. 2 =0 R219 R229 001 l
L1068  [INT102 AM OSCILL, 3
@ S B YTIC 35V R317 (6310524 | 5K PHASE LOCKED LOOP ADJUST *% ro Aosust BIAS, SET LINE AT (20V.A.C.,LET SET I I.os r-— - R2I8 120K 5% R225 12K = =
G423 100 MFO EI.ECTROI.VTIC /Y R318 [ 63002212 47K OHM 5% 1/4W (ALT 63-10184-12 1201 [1N-T201 | 15T IF TRANSFORMER 10.7 MHz PRI, 4P FOR OHE MINUTE WITH NO SIGNAL, CONNECT I 470 470 1t
c428 20 PF DISC 16! L1O% 1/4W) 1202 (IN-T201 | IST IE TRANSFORMER 10.7 MHz SEC. LOI mnaz VOLTHETER AcRoss TEST POINTS AB~-AC = = it
Az A7 MFD Mvum 1oov R319 (63892184 8.2K OHM 45% 1/4W (ALT 63-10181.04 L203 [IN-T202 | 1ST IF AM 455 KHz PRI. AND ADJUST R43| FOR 025V T( R220 c228
26 330 PF DISC 500V ] [E e A b Ay s REPEAT ABOVE ADJUSTHENT FOR TEST POINTS A0-AE | 27K 5% = o
caz7 22 MFD MYLAR 100V R320 63-992216 NK‘OQP;MII_?‘:) 1/4W (ALT 63-10184-16 L205 {20-3702 10.7 MHz ouznvoz'aE“?TOR colL AND ADJUST R481 FOR .025V T0 .030V. A
1 20-2033 10 MICRONE R’ b .
osd 1000 MFD ELECTROLYTIC S0V R321 | 63.992210] 39K OMM 5% 1/4W (ALT 63-10184-10 2 s | 2w 2 PRI | so91cIX
€430 550 PF DISC K $ #3% % RIPPLE VOLTAGE MEASURED WITH NO SIGNAL INPUT 4g91c1X
51 08 MFD DISC 25V RSZ2 | 65:952190] 83K OHM 6% VAW ALT 631016104 208 | | e ': m ﬁ E:' b l _——
p z x 1 - RD 1 . —— . . e —  — e, S, e, St S, e S e, e, e e, S— e e, S —— S — — .
52 600PF DISC 500V V5% 1/6M L I Ta0a | 3RO IF AM 488 Kz BEC. Q407 AND Q457 ARE INSULATED FROM CHASSIS, _—_——————_——_——_——_—
3;} 1231":';%“ c'moumc sov R323  {63.8022-10 39K OHM 5% 1/4W (ALT 63-10184-10
458 560 PF DISH £10% 17w L1401 203718 | CHOKE COIL 30 MICROHENRY
caa7 22 MFD MVI.AR OV R324 634308 820K OHM £10% 1/4W .
o4 MO MYLAR 60V R325 (634308 | 820K OHM £10% 1/4W L4517 [203718 | CHOKE COIL 30 MICROHENRY P c 1 A M / F M R F I F & F M M P X
iy b El'.sscc?mvrlc 50V RAOT | 63082230 | 270K OHM 48% 1/aW (ALY 637687 1501 1202033 | 10 MICROHENRY COIL , ,
€462 0033 MFD DISC 500"
R40Z | 63992218 cu( OHM £6% 1/4W (ALT 63.7862 T101 982750 | BC RF TRANSFORMER
Giey 058 MED mli:: ?A;% T 22717 L10% 1720 TI02 [952544 | AM OSCILLATOR TRANSFORMER
e B MvEAR oo Re03 | 63.0022.28 mx OHM $5% 1/4W (ALT 63-7883
c466 0027 MFO DISC 500V +10% 1/2W) T201 95-2753 FM IF TRANSFORMER 10.7 MHz
c463 "1 MFD MYLAR 100V 404 |63:992232 | 330K OHME% 1/aW (ALT 637890 T202 952761 | AM ISTIF 455 KHz
€469 470 PF DISC 600 210% 1/2W) T203 95.2752 AM 2ND IF 455 KHz
ca70 R405 83-9922-06 27K OHM 45% 1/4W (ALT 63.7845 T204 95.2683 AM 3RD IF 455 KHz
0% 1/2W}
paiéd D EL T mOLYTIC 35V Re07 | 3an2n7| 1600 G0 OHM 15% /4w (A1 637796 j
an D TRy Tie Y R40S | 63.602208 33K O 45% 1/aW (ALT 637848
€475 .47 MFD MYLAR 100V £10% 1/2W)
478 i R410%1 610180 | sox ommouaL Loupmess contRoL 110 S R ek '
g% wot';l ;‘;y Et:c‘rnol.vrlc 50V Ram | e3.002244( 1 Mﬁfmo“,“z‘ vﬁ‘" AW (ALT 637911 1C202 (22190 | FM (F LIMITER-QUAD DETECTOR
1
Iﬂ R412 63992188 | 47K s;"ﬂ,zxe;,‘ AW (ALT 637813 1C301 | 22391 MULTIPLEX P.L.L. DEMODULATOR
£10% 9,
R413 63-9921-68 | 680 D‘l;;ﬁ 15% 1/4W (ALT 63.7778 DS301 | 100-61% STEREQ INDICATOR LIGHT
£1 s
R414 636922:02 | 18K OHM + 5% 1/aW (ALT 63.7838 ¢ w
ST, 10% 1/2W)
07 470 MFD ELECTROLYTIC 16V R415A]) Gag082 | 100K OMM DUAL BASS CONTROL !
08 220 MFD ELECTROLYTIC 25V Ra5L!
G0 TaWeD ELECTROLYTIO 200" Bl et 7+ e a7 T TuninG Meren
<510 10 MFD EL M -
512 9.07] 47 MFD ELECTROLYTIC 6.3V Bl lleasoss | 50K OHM DUAL TREBLE CONTROL
" R418" | 63.092204 | 22K OHM 45% 1/aW (ALT 63.7841 S |782137 | HEADPHONE JACK TPLUG PY .
+10% 1, o - »
RE | emanzan) 1000 QR e ot SN naao esaer | 260K Oh aavance conTeoL M B PATER CIRcT BOARD Ko PIN 2-COMPOSITE INPUT PINS 3 AND 11- PIN 14-VOLTAGE CONTROLLED PIN 10-19 KHZ TEST POINT  PINS 12 AND 13-FILTER- PINS 8 AND 9-FILTER ATPL
10% 1. RA21 100K OHM +5% 1/4W (ALT 63-7869 PC 204-538 PRINTED CIRCUIT BOARD AUDIO
A3 o onz21z| 47K ORM SSK Vit ALY 6310164 sasszzzn | 100K Do PG | 208505 | PRINTED GICUIT BOARD POWER L+R, L-R (1 KHZ LEFT ONLY), COMPOSITE AMPLIFIED  OSCILLATOR ADJUSTMENT 2.7V P/P (10.0 MICROSEC.) PHASE DETECTOR AMPLITUDE DETECTOR  P1, #9-(UPPER) LEFT OUTPUT
Ao |omense ms::‘m?’.’?"‘"““ smes naz 6306220 | 100 DL VAN (ALT 637809 PC | 206545 | PRINTED CIRCUIT BOARD POWER 19 KHZ PILOT 10% L+R, I-R (1 KHZ LEFT ONLY), 3.5V P/P (5.0 MICROSEC.) 0.14V P/P (0.5 MILLISEC.)  0.47V P/P (0.5 MILLISEC.)  0.57V P/P (0.5 MILLISEC.)
R 47 OHM 10% 1 R423  |63.9922.24 | 150K OHM £5% 1/aW {ALT 637875 , - E RIGHT OUTPUT
R || Doomeren ey ewows | o0 s s ec vn oo surcn p stz san, Y ey 0.5V P/P (0.5 MILLISEC.) 19P KPHZO l;Il“ngl:?gﬁEc i u#:r‘ﬂ‘/ﬂp I(‘u% 5 MILLISEC.)
7501 ] POMER SWETEAT S T T . 3 . . 3
R? 63M-9921.60 | 330 OHM 5% 1/4W (ALT 6310183 210% 1 7820 (o3 u@ﬁi FMAFCSWITEH 1.4V P/ ( )
f( o’}:,&’:s‘;‘:l(,m ALT 5310183 R425  163-9921-92 mo OH‘J #5% 1/4W (ALT 63 85.1446-01 | FM MUTE SWIYCH
R8 63-9921-73 | 1.8 85-1446-01 | MATRE:
7600M Al mw ALt 6210188 63.0921-82 280 oumnxs% VAW (ALT 637803 5444701 | HIGH FII.TER sw"cﬂ ,
RO 6IR-992208 HI
08 £10% 1/4W) B 2241 CERAMIC FILTER, 10.84 MHz (BLACK} N ‘
et/ OR
FiM 45% 1aw (ALT 657 224101 | CERAMIC FILTER, 10.67 MHz (BLUE)
R13 [6am-azs5 | 47K OHM +10% vaw 5% 1/2) R
R12  feampe2136| 3 ONM % 1/0W (ALT. 6310183 820 Ot 0% 14w ALT 637762 yo (| 22e102 | cenamac FiLTER, s0.70 MMz (REDY *
H OR
R13  [eam-p021.78| 1. sK ONM t;i% Tl LT 6310183 300 OHIA BIAS ADIUST, 224103 | CERAMIC FILTER, 10.73 MHz (ORANGE}
] : OR
R4 CIE-5021-08 | 12K 0:‘M 6% l/)lw (ALT 63-10182- 224104 | CERAMIC FILTER, 10.78 MHz (WHITE}
R16 63M-8921-64 | 470 OHM 5% 1/4W (ALT 6310183
64 410% 1/aW) s001c2
R101 635022 16K OHM $5% 1/4W (ALT 63-10184
+10% 1/4W) 390K OHM ‘IIJW

CHASSIS 12WGR59 — SCHEMATIC 28



750PF +oa +om 0 - _lab ® +0ab O +354b .
ALL VOLTAGE GAINS AT MAX.CONTROL SETTINGS —— = —_—_——
— R473 i 80HM
- | 150K l c425 | aureut
Q401 0402 ooy =
= PRE~AMPLIFIER AUDIO AMPLIFIER carz I caz0 _T_ |
N €480 - - R422 + =
R498 560PF 121-433 121-433 0083 B2 o
n b R4I2 it 5% = 35V l
390K L HEIY R4l 347K | R4l I P c426
= INES + o= cale
RED 1 18K 3 o e oorE . 5% 3;"3" ad07 |
s c408 can ORN W VEL v VIRED/YEL] HI-CUT SW. | S22y
Hrok : R415 (R) s SHOWN OFF a7 . oUTPUT
270K 2vio sov 3 RED/ RED/ —t——
BLOTWAT < it AS00K G Jonwa, SRATIR = o /N 2171013
1l GRN/WHT vio R410(R) 13¢ Tt T>STREBLE | . I
: | RIGHT 50K 3BAss oL WAT | L
TUNING METER SWI-F LOUDNESS ScontroL | | | #$0 ok Q403
WHT/VIO = CONTROL BLd " [, L——- I PRE-DRIVER :
—+ cacs  |ORM/GRN
caz0 [ BLK cai | Lcais i 121-1005
g R448 -3 fales 056 015 2700PF__RED |
L 390K | 5.6 | =
R404 L | L aep] 620 | ¢zl R425 '
S0k |BALANCE S80PF 5y 6800
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