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To the Service Techwnician

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 1600 ochm 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 limit consti-

. . . ) tutes a potential shock hazard and must be corrected

2. Always replace all protective devices such as insulators immediately

and barriers after working on a receiver.

3. Check for frayed insulation on wires including the AC
cord. Also check across-the-line components for damage AC VOLTMETER
and replace if necessary. .

4. All fuses and certain resistors and capacitors which are /7\

of the flameproof type (shaded on the schematic dia-

good earth ground o e} place this probe
grams and parts lists) must be replaced with exact such as the water on each exposed
Zenith types to prevent potential fire hazard. pipe, conduit, etc. metallic part
5. After re-assembly of the set always perform an AC leak- é‘—-ﬂ—' |——x——>

age test on the exposed metallic parts of the cabinet

such as the knobs, antenna terminals, etc. to be sure the

set is safe to operate without danger of electrical shock. —VVVNV—
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TECHNICAL APPLICATIONS INDEX

Various “HF" series service manuals contain information relating to solid state device theory, operation and circuit applications as
intrpduced into our preducts. 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 11ZT27 (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 Channe! Decoder.

HF 26: Applications — Chassis 15WDR51 (JFET Meter Circuit, Multiplex IC, 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 Out Front Chassis Removal, “E” Line Models.

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

HF 31: Theory and Applications — Chassis 12WGR59 (Ceramic Filters, IF I1C, Quadrature Detector, Interstation Muting, PLL Multiplex IC, Audio).
General Product Information — Audio Circuitry (including Two on Two Speaker Matrix, Allegro Speaker Systems), Disassembly Procedures.

HF 3182: Applications — Four Channel Sound Reproduction Input Vs. Output, Repafiring Push Button Switches, Record Changer and Phono Cartridge
Inter Changeability, Chassis 12WGR59 Accessibility.
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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
‘ IWDA10 _ HF 26 218730 Z HF 1852 . 19
1WDA10Z1 - HF 28 218734 - HF19,20,21,22,23
1WEA10 (Z1) - HF 2881, 29, 30 21BT 3421 - HF 22,23
IWEA11 (21) - HF 2851, 29, 30 25AT20 - HF 18,1 851,19
TWG RS0 23,24,25 HF 3181 258722 - HF 19,23
2AT30 - HF 18,19 25WDA10 - HF 27,28, 30
v 3WEA10 (Z1) - HF 29, 2982, 30 25WDR50 - HF 26,27
; 3AT20 - HF 1851, 1882, 19, 21, 26 25WDR5021 - HF 27
3AT20Z1 - HF 28,29 27BT30 - HF 19,21,22
3AT20Z22 - HF 29 29CT20 - HF 22,24
M 3WGR50 - HF 31, 3181 29CT21 - HF 22,24
3WGR52 - HF 31, 3181 29CT2121 - HF 24
3WGR54 - HF 31, 3151 29CT2122 - HF 26,27
4WD R50X - HF 25, 26 29AT24 - HF 18,19, 22
4WDR50X (X1) - HF 26 29AT24Z1 - HF 22
5WDR50X (X1) - HF 26, 30 29AT2422 - HEF 26,29, 30
5WERS0 ~ HF 2881, 29, 2981, 30, 3081 29CT30 - HF 22,23,24
SWFR50 - HF 30, 3081, 31 35WDR50 - HF 26,28, 29
BWERS51 - HF 29, 2951, 30, 30S1 35WDR50Z1 - HF 29, 2981, 30
SWFR51 - HF 30, 3051 35WFR50 - HF 30, 3081
SWERG2 = HF 2952, 30, 3081 E543W (1) - HF 29, 2931
SWER5221 - HF 30, 3081 B545W - HF 21,23, 24
5WER5222 - HF 30, 301 D546W (1) - HF 26,28
} 5WER5223 - HF 30, 3081 B553W - HF 21,22, 2
5WER53 - HF 29,2981, 30 D554W (1) - HF 26,28
5WFR53 - HF 30, 3081 D556W (1) - HF 26,28
6AT24 - HF 18, 19,22,26,27,29,30,30S1 || D583W (1) - HF 26
6WGR55 - HEF 31, 3181 D742W (1) - HF 26,28
6WGR56 - HF 31, 3181 E743W (1) - HF 2951
BWGR57 - HF 31, 3181 G1000W - HF 31,3181
6WGRI0 26 thru 30 - G2000W - HF 31,3181
, . 6WGRI1 31 thru 36 - G2000W11 - HF 3151
8BT20 = HF 19, 21 G3000W - HF 31,3 11
82720 - HE 18,19 G3000W11 - HF 3181
9AT27 - HF 18,19 D901W - HF 26,29, 2981
10AT26 - HF 1982, 20, 22 ES012W (1) - HF 2981, 30
10YT26 - HF 18, 1882, 20 G9012W1 = HF 31,3 151
10ZT30 - HF 18, 19,20 D9013W - HF 26,28
10AT27 - HF 18,19, 20 E9014W (1) - HF 2951 , 30
112727 - HF 18,19, 20, 21 E9014X (1) - - HF 2981 , 30
11AT30 - HF 18,19 G9014W - HF 3151
12WGR58 - HF 31 Co015W - HF 24,25
12WG R59 - HF 31, 3181 Co016W - HF 24,25
15WCA10 ~ HF 23, 24, 27 D9016W - HF 29, 2951
15WEA10 - HF 2981, 30 S9017W (1) - HF 18, 22,27
15WDRS021 - HF 25, 26, 29 S9017W2 - HF 27
15WDR51 - HF 26, 27,29, 30 ES018W (1) - HF 2951, 30
15WFR51 - HF 30, 3051 G9019W - HF 31, 3151
15WER55 — HF 29, 2951, 2952, 30, 3081 ES0Z6W - HF 3051
15WFRS5 - HF 30, 3081 E9029W - HF 2951
15WERS6 - HF 29, 2981, 2952, 30 $-82931 - HF 1881 ,19,23
. 15WFR57 - HF 30, 3081 $-83179 - HF 18,1851,19,22,26,29,30
* 16CT21 - HF 22, 25, 26 SPEAKER 21,22,23 -
20AT21 (2) - HF 18,21 WIRING . -
1 20AT30 (2) - HF 18, 1882, 19 SCHEMATICS -
20AT312 - HF 18,19, 20
HF 18 is Part No. 923558 HF 1881 is Part No. 923576 HF 18S2 is Part No. 9235 92
HF 19 is Part No. 923-606 HF 20 is Part No. 923-610 HF 21 is Part No. 823-626
HF 22 is Part No. 923-642 HF 23 is Part No. 923-646 HF 24 is Part No. 923-653
HF 25 is Part No. 923-669 HF 26 is Part No. 923-702 HF 27 is Part No. 923-707
HF 28 is Part No. 923-718 HF 2851 is Part No. 923734 HF 29 is Part No. 923740
HF 2981 is Part No. 923762 HF 2982 is Part No. 923.784 HF 30 is Part No. 923-809
HF 3051 is Part No. 923841 HF 31 is Part No. 923-848 HF 3181 is Part No. 923-8 57.

HF 3181 is Part No.923-864



PRODUCT FEATURES
SEE NOTES ON PAGE 4

RECORD
CABINET CHASSIS SPEAKERS CHANGER| OTHER FEATURES
aTty TAPE SPEAKER
mopeL | coLor |STYLE | mopEL TYPE PART | IMPED. |\ ysioe| PART oo0vision [provision|  MISC-
NOTE A NUMBER fin Ohmsll (N0 2201 NUMBER |""\5ri e | norec | NOTED
G584W1 Walnut | M,LL | 3WGR52 | FM/AM/Phono |Note C2 - - 169-511 ™ 20n2, {DGL,H,
or A1,A2,A3 |PL
169-511A
or
169-5118
or
i 169-511C
G584W2 Walnut | M, LL |3WGR52 | FM/AM/Phono |Note C2 - _ 169-5118 ™ 20n2, DGL, H,
A1,A2,A3 |PL
G587W2 Walnut | M,LL | 3WGR52 | FM/AM/Phono/ | Note C2 - - 169-511 8TK-P 20n2,  |OGL,H,
Tape or 169492 | A1,A2,A3 |PL
169-511A
or
169-511B
or
169-511C
G587W3 Walnut | M, LL | 3WGR62 | FM/AM/Phono/ | Note C2 _ - 169-511B8 | STK-P 20n2, DGL, H,
Tape 169492 | A1,A2,A3 |PL
GRB87W1 Walnut | M,LL | 3WGR52 | FM/AM/Phono/ |Note C2 - - 169-511 8TK-R/P | 20n2, DGL, H,
Tape or 169-472 | A1,A2,A3 |PL
169-511A
or
169-5118 -
or
169-511C
GR587W2 | Walnut | M,LL | 3WGR52 | FM/AM/Phono/ |Note C2 - - 169-8118 | 8TK-R/P | 20n2,  |DGL,H,
Tape 169-472 | A1,A2,A3 |PL
G590W Walnut | M, LL | BWGR67 | FM/AM/Phono | Note C2 - - 169-512 8TK-P 20n2, AUX,DGL,
Tape 169510 or | A1,A2,A3 |F, H,PL, T
169-510A
or
169-5108
GR590W Walnut | M,LL | 6WGR57 | FM/AM/Phono/ | Note C2 - - 169-512 8TK-R/P | 20n2, AUX,DGL,
Tape or 169-507 or | A1,A2,A3 |F,H,PL, T
169-512A | 169-507A
GR591W Walnut M, LL | 6BWGR57 FM/AM/Phono/ |Note C2 - - 169-512 Cass.-R/P {20n2, AUX, DGL,|
Tape or 169519 | A1,A2,A3 |F,H,PL, T
169-512A
G596W Walnut | M, LL | 12WGR59 | FM/AM/Phono/ | Note C2 - _ 169-513 8TK-P 20n2, |AUX,DL,
Tape or 169-505 or | A1,A2,A3 [F,H,PL T
169-513A | 169-505A
GR596W Walnut | M, LL | 12WGRS59 | FM/AM/Phono | Note C2 - - 169513 0or | 8TK-R/P | 20n2, AUX,DL,
Tape 169-513A | 169-506 | A1,A2.A3 |FHPLT
G680W?2 Walnut | M 3WGR54 |FM/AM/Tape | Note C2 - - - 8TK-P 20n2, |AUX,DGL,
169-492 | A1,A2.A3 |H. PL
GR684W Walnut | M 6WGR56 |FM/AM/Tape  |Note C2 - - - 8TK-R/P | 20n2,  |AUX,DGL,
169-507 or | A1,A2,A3 |F, H, PL
169-507A
G736W Walnut | M, LL | 6WGR91 |FM/AM/Phono/ |Note C2 - - 169-512 8TK-P A1,A2,A3 |AUXDGL,
Tape or 169518 HH, PL
169-512A or
169-491
or
169-471
G901P1 Pecan C,LL | TWGRS0 |FM/AM/Phono/ [49-1153-01| 16. 26x9 | 169-535 8TK-P - DL, H, RS
Tape 49-1094 45 2:3% or 169-536
169-535A
H901P Pecan C.LL | TWGRS0 |FM/AM/Phono/ |49-1153-01 | 16 2.6x9 | 169-536A | 8TK-P — DL, H, RS
+ | Tape 49-1094 45 2-3% 169-536
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PRODUCT FEATURES
SEE NOTES ON PAGE 4

ECORD
CABINET CHASSIS SPEAKERS R OTHER FEATURES
CHANGER
. QTY. TAPE SPEAKER
STYLE PART |IMPED. PART misC.
MODEL | COLOR MODEL TYPE AND SIZE PROVISION PROVISION
NOTE A NUMBER f(In Ohmsk(y "1 hee) NUMBER NOTE B NoTEC | NOTED
H901P11 Pecan C,LL | 'WGRs0 | FM/AM/Phono/ |49-1163-01 16 2-6x9 | 169-541 8TK-P - DL, H, RS
Tape 49-1094 45 2-3% 169-536
GR901P1 Pecan C,LL | 1WGRS0 | FM/AM/Phono/ |49-1153-01 16 2-6x9 | 169-535 8TK-R/P - DL, H, RS
Tape  49-1094 45 2-3% or 169-537
. 169-535A
HR901P Pecan C,LL | 1WGR50 |FM/AM/Phono/ |49-1153-01; 16 2.6x9 | 169-535A 8TK-R/P - DL, H, RS
) Tape 49-1094 45 2-3% 169-537
HR901P11 | Pecan C.LL | 1WGR50 |FM/AM/Phono/ |49-1153-011 16 2.6x9 | 169-541 8TK-R/P - DL, H, RS
Tape 49-1094 45 2-3% 169-537
HR902P Pecan C.LL | 1WGR50 | FM/AM/Phono/ |49-1163-01 | 16 2:6x9 | 169-535A 8TK-R/P - DL, H, RS
Tape 49-1094 45 2-3% 169-537
HR902P11 | Pecan C,LL | 1WGR50 |FM/AM/Phono/ |49-1163-01 16 26x9 | 169-541 8TK-R/P - DL, H, RS
Tape 49-1094 45 2-3% 169-537
HR903PN | Pine C,LL | 1WGR50 | FM/AM/Phono/ |49-1153-01 16 2.6x9 | 169-535A 8TK-R/P - DL, H, RS
Tape 49-1094 45 2-3% 169-537
HR903PN11| Pine C,LL | 1WGR50 | FM/AM/Phono/ {49-11563-01| 16 2:6x9 | 169-541 8TK-R/P - DL, H, RS
Tape 49-1094 45 2-3% 169-537
G904P Pecan C,LL | BWFR50 |FM/AM/Phono/ |49-1224-01 8 2.6x9 | 169-502 8TK-P 20n2 DL, H, RS
Tape 49-1094 45 2-3% 169-490 or | A1,A2,A3
169-490A
6914P Pecan c,LL | 3WGR50 | FM/AM/Phono/ |49-1261-01 8 2-8 169-515 8TK-P [ 20n2 A, DL, H,
G914P11 Tape 49-1237 8 2.3 169-621 or | A1,A2,A3 |RS
169-521A
G915AE Antique | C,LL | 3WGR50 | FM/AM/Phono/ |49-1261-01 8 2-8 169-515 8TK-P 20n2 A, DL, H,
G915AE11| Oak Tape 49-1237 8 2-3 169-521 or | A1,A2,A3 (RS
- 169-521A
G916M Maple C,LL | 3WGR50 | FM/AM/Phono/ |49-1261-01 8 2-8 169-5186 8TK-P 20n2 A, DL, H,
G916M11 Tape 49-1237 8 2-3 169-521 or | A1,A2,A3 |RS
169-521A
SR917M Maple C.LL | 1WGR50 |FM/AM/Phono/ |49-1269 16 2-10 169-540 8TK-R/P - DL, H, RS
Tape 49-1166 8 2-3% 169-537
SRO18P Pecan C,LL | 1WGRS0 |FM/AM/Phono/ |49-1269 16 2-10 169-540 8TK-R/P - DL, H, RS
Tape 49-1166 8 2-3% 169-537
G920AE Antique | G, LL | 6WGR55 | FM/AM/Phono/ (49-1217 8 2-10 169-516 8TK-P 20n2 A,AUX,DL,
Oak Tape 49-1166 8 2-3% 169521 or | A1,A2,A3 H,RS, T
‘ 169-521A
G921P Pecan c,LL | 6WGRS5 | FM/AM/Phono/ |49-1217 8 2-10 169-516 8TK-P 20n2 AAUX,DL,
Tape 49-1166 8 2-3% 169-521 or | A1,A2,A3 |H,RS, T
169-521A
G922M Maple C,LL | BWGR55 | FM/AM/Phono/ |49-1217 8 2-10 169-516 8TK-P 20n2 AAUX,DL,
Tape 49-1166 8 2-3% 169-521 or | A1,A2,A3 |H,RS, T
169-521A
GRO36AE | Antique | C,LL | 12WGR58 | FM/AM/Phono/ [49-1217 8 2-10 169-513 8TK-R/P |20n2 ADLFH,
) Oak Tape 49-1166 8 2-3% 169-5623 or | A1,A2,A3 |PLRS,T
169-487
GR937P Pecan C,LL | 12WGR58 | FM/AM/Phono/ |49-1217 8 2-10 169-513 8TK-R/P | 20n2 ADL,FH,
Tape 49-1166 8 2-3% 169-5623 or | A1,A2,A3 |PLRS,T
169-487
G941P Pecan C,LL | BWGR90 | FM/AM/Phono/ |49-1261-01 8 4.8 169-516 8TK-P Note C3  |A, DGL,
Tape 49-1237 8 4-3 169-522 HH, PL,
or RS, T
169-485
G942M Maple C,LL | BWGR90 | FM/AM/Phono/ |49-1261-01 8 4-8 169-516 8TK-P Note C3  |A, DGL,
Tape 49-1237 8 43 169-522 HH, PL,
or RS, T
169-485
GO46AE Antique | C,LL | 6WGR90 | FM/AM/Phono/ |49-1217 8 2-10 169-513 8TK-P Note C3 |A, DGL,
_________ Oak Tape 49-1168 8 2-3% or 169-522 HH, PL,
(AES) 49124301 8 210 169-513A or RS, T
49-1168 8 2-3% 169-485
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PRODUCT FEATURES
"SEE NOTES BELOW

RECORD
CABINET CHASSIS SPEAKERS
CHANGER OTHER FEATURES
aTy TAPE | SPEAKER
v . :
MODEL | COLOR S;Téi MODEL TYPE NS&:};R (',':1"25,‘?';3 AND SIZE N:MA:gR PROVISION |[PROVISION N"gfgb
{In Inches) NOTEB | NOTEC
G1000W | Walmut | M, SP - - 491249 8 6% - S R AT
49-1168 8 1.3% '
G2000W | Walnut | M. SP _ - 49-1254.01| 8 18 - = = A2
49-1168 8 1-3%
G2000W11| Walnut | M, SP - — 49-1261-02 8 18 _ _ - A2 .
49-1166 8 1.3%
G3000W | Walnut | M, SP _ Z 491265 8 110 - - = A3
49-1168 8 1-3%
G3000W11| Walnut | M, SP - _ 49-1270 8 110 - - - A3
49-1166 8 1-3%
G9012W1 | Walnut | M, SP Z - 49-1249 8 6% - = = AT
49-1168 8 1-3%
G9014W | Walnut | M, SP — _ 49-1254-01] 8 18 Z - = A2
49-1168 8 1.3%
Gsb1ow Wainut | M, SP - - 49-1241 8 1-10 — - - A
49-1168 8 1-3% |
G9026W | Walnut | M Z _ = Z = 169512 - - -

NOTE A — CABINET STYLE:

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
console or modular models:

Model FB35 - Cartridge Tape. Player,

Model £637 - Cassette Tape Player/Recorder.

Model F638 - Cartridge Tape Player/Recorder.

NOTE C — SPEAKER PROVISIONS:
NOTE C1: Models G1000W, G2000W, W11, G3000W, W11,
G9012W1, G9014W and G9019W {and the prior E9012 series)

are 8 ohm Allegro Speaker Systems. Allegro Models in the
E9014 and E9018 series were 16 ohm systems.

NOTE C2: “G” Line Modular Models may use either G 1000w,
G2000W, or G3000W series models. :

NOTE C - SPEAKER PROVISIONS CONTINUED:

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 D — MISCELLANEOUS FEATURES:

A = Speaker System is Allegro.

A1 Speaker System is Allegro 1000.

A2 Speaker System is Allegro 2000.

A3 = Speaker System is Allegro 3000.

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

DGL = Digilite Dial Scale Light.

DL = Dial Scale Light.

NOTE C3: Models G941P and G942M contain a complete F = Flywheel Tuning.

Four Channel speaker system. In addition, Models G941P and H = Headphone Jack (Stereo).

G942M have two jacks to which an external speaker system HH = Headphone Jack (Four Channel).

may be connected so the external speaker system may be used PL = Power Indicator Light {other than Dial Scale Light).
for the back channels of a Four Channel system. Model RS = Record Storage.

G946AE has two jacks to which the G946AES speaker system T = Tuning Meter.

is connected.




RECORD CHANGER FEATURES
SEE NOTES BELOW

Turntable
Stylus |, . Record Record Base- Pressure .
Part No. (l\:/l:g Pressure (;aéttrul!ge zstPM Soeed - Size/ Stack Plate PT udnz:ta:ﬂe Arm FM'S‘:'
e | . Grams - ylus apter peeds Diameter Selector Capacity | Color ad Color| o100 eatures
RPM Inches
169-502 VM 2-29 142-167 $-82964 | 16, 33,45 11" 7,10,12, M See Black Black Black | Cue Lever
1272 $-82621 78 Manual Note 2
D-S
169-511 BSR 2.54.0 142-182 S-72910 | 33,45,78 11" 7,10, 12 See Black Black Black | Cue Lever
56-632 Manual Note 2
D
169-511A BSR 2.5-4.0 142-185 S$-72910 | 33,45,78 11" 7,10,12 See Black Black Black | Cue Lever
56-638 Manual Note 2
D
169-5118B BSR 2.5-4.0 142-185 S$-72910 | 33,45,78 10-1/8" 7, 10,12 See Black Black 8lack | Cue Lever
56-638 Manual Note 2
D
169-511C BSR 2.54.0 142-185 S-72910 | 33,45,78 11" 7,10,12 See Black Black Black | Cue Lever
56-638 Manual Note 2
D
169-512 BSR 2.54.0 142-182 S-72910 | 33,45,78 11" 7,10, 12 See Black Black Black | Cue Lever,
56-632 Manual Note 2 Stylus
Brush
D
169-512A BSR 2.5-4.0 142-185 S-72910 | 33,45,78 11 7,10, 12 See Black Black Black | Cue Lever,
56-638 Manual Note 2 Stylus
D Brush
169-513 BSR 2.0-3.5 142-182 S-72910 | 33,45,78 11" 7.10,12 See Black Black Black | Cue Lever,
! 56-632 Manual Note 2 Stylus
Brush
D
169-513A BSR 2.0-3.5 142-185 S-72910 | 33,45,78 11 7,10, 12 See Black Black Black | Cue Lever,
56-638 Manual Note 2 Stylus
D Brush
169-515 VM 2-2.9 142-182 S-82964 | 16, 33, 45 1" 7,10,12 See Black Black Black | Cue Lever
56-632 78 + Manual Note 2
D
169-516 vM 229 142182 S-82964 | 16,33,45 11" 7,10,12 See | Black Black Black | Cue Lever,
56-632 78 Manual Note 2 Stylus
D Brush
169-535 BSR 3.545 142-186 $-72910 | 33,45,78 11" 7,10,12 See Black Black Black | Cue Lever
56-639 Manual Note 2
D-S
169-535A | BSR 3.545 142-186 S-72910 | 33,45,78 10-1/8" 7,10,12 See Black Black Black | Cue Lever
56-639 Manual Note 2
D-S
169-540 vM 3.54.5 1424187 S-82964 | 16, 33,45 11" 7,10,12 See Black Black Black | Cue Lever,
56-639 78 Manual Note 2 and Stylus
D-S Silver Brush
169-541 VM 3.5-4.5 142-187 S$-82964 | 16, 33,45 10" 7,10,12 See Black Black Black | Cue Lever
56-639 78 Manual Note 2 and
D-S Silver
NOTE: 1. All record changers have 120VAC 60Hz motors. See “‘Misc. Features” for those with overwinds.

HwWw N =

. D = Diamond, S = Manufactured Sapphire.
. Stylus 56-632 and 56-638 are dual radius diamond stylus with universal truncated tip for playing both LP (33 and 45 RPM) and 78 RPM discs.
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. Ali 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.




TAPE UNIT FEATURES
SEE NOTES ON PAGE 7

Channels
Part No Mfg. 8-Track/ AFI;(;,{E::I Motor 2::: 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 A1,B,C1,EFF,
1,P2
169-464 AMI/MC 8-Track 2 - - AC - (o} A1,C1
169469 AMI/MC 8-Track 2 2 Full DC/M Full M A1,C1FF,l,
M,P1,R
169-471 AMI/MC 8-Track 2/4 - - AC - 1] A1,C1Q
169-472 AMI/MC 8-Track 2 2 ; Full DC/M Full M A1,C1FF,,
M,P1,R
169-473 AMI/MC 8-Track 2 - - AC - M A1,C1
169-485 AMI/MF 8-Track T2/4 - - AC - c A1,C1,Q
169486 AMI/MF 8-Track 2 - - AC - o A1,C1
169487 AMI/MC 8-Track 2 2 Fuli DC/M Full (o} A1,C1,FF,I,
M,P1R
169-489 AMI/MF 8-Track 2 - - AC - M A1,C1
169-490 AMI/MF 8-Track 2 - - AC — (of A1,C1
169-490A AMI/Z/MF 8-Track 2 - - AC - c A1,C1
169-490B AM|/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 JvC Cassette 2 2 ALC DC/M Tape M A1B,Cl1,EFF,
1,P2
169-494-01 Jve Cassette 2 2 ALC DC/M Tape M A1,B,C1,EFF,
1,P2
169-505 AMI/MF 8-Track 2 - - AC - w A2,C1
169-505A AMI/Z/MF 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,C1FF,I
M,P1,R
169-507 AMI/MC 8-Track 2 2 Full DC/M Full M A2,C1FF,1
M,P1,R
169-507A AMI/Z/MC 8-Track 2 2 Full oC/M Fuli M A2,C1,FF,l
M,P1,R
169-510 AMI/MF 8-Track 2 - - AC - M A2,C1




TAPE UNIT FEATURES
SEE NOTES BELOW

Channels
Part No Mfg. 8-Track AFI;(a:t/:r:" Motor gt";: Use Misf\i Features
: Code Cassette Note B Note D ote 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
* _
169518 AMI/MF 8-Track 2/4 | — — AC - ™M A2,C1,Q
. 169519 Jvec Cassette 2 2 ALC DC/M Tape M A2B,C1,EFF,
1,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 - o A2,C1
169-522 AMI/MF 8-Track . 2/4 - - AC - C A2,Ct1,Q
q, 169-523 AMI/MC 8-Track 2 2 Fuil DC/M Full C A2,C1,FF,l,
M,P1,R
, 169-536 AMI/ML 8-Track 2 — —_ DC/M - C A2,C2
169-537 AMI/ML 8-Track 2 2 ALC DC/M Four C A2,C2,1,R
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.
I = 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 or Auto Stop Light.

NOTE D — USED IN
C = Console
M = Modular
W = Wedge Modular



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 circdits is included in
various manuals. Refer to the inside front cover for further
information.
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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 circuit in
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 - 449 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, L6O1.
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 simultaneously, 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.): 1WGRb50, 3WGR50, 3WGR52,
3WGR54, BWFR50, 6WGRbB5, 6WGR56, 6WGR57,
6WGR90, 6WGR91, 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, 3WGR54, B5WFR50, 6WGR55, 6WGRb56,
6WGR57, BWGR90, 6WGR91, 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.

7. Check bias adjustment control (on chassis so equipt) if any
components have been changed in the pre-driver thru out-
put stages. See schematic for added information.

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, 5GWFR50 —
Test Point ’C” at base of Q1; located between Transistors
Q101 (A.M. Converter) and Q201 (1st |.F.)

Chassis BWGR55, 6BWGR56, BWGR57 — Test Point at junction
of R2 and R229; either end of orange wire at pulley end of

gang.

Chassis 6BWGR90 — Test Point at Q101 end of purple wire
going around pulley end of gang.

Chassis BWGR91 — Test Point at junction of R2 and R226;
gang end of R226.

Chassis 12WGR58 — Test Point at junction of R2 and R229;
either end of violet wire at pulley end of gang.

Chassis 12WGR59 — AGC voltages do not provide significant
information.




Chassis TWGR50, 3WGR50, 3WGR52, Chassis BWGR55,

3WGR54, BWFR50
Micro Voltage
Volts AGC Voltage
Input at Test Point "C”"
0 1.23
25 1.10
100 0.88
200 0.79
- 600 0.71
1K *0.67
5K 0.60
50K 0.12
100K 0.06
Chassis 6WGR91
Voltage
Micro AGC Voltage
Volts At Gate 2 of FM RF
Input (Junction R2 & R226)
0 b5
25 5.0
100 35
200 29
500 2.3
1K *1.9
5K 0.2
50K -1.3
100K -1.4

Chassis 6WGR90

6WGR56, 6WGR57
Micro Reverse Micro
Volts AGC Voltage Volts
Input At Gate 2 of FM RF Input
0 5.4 0
25 45 25
100 33 100
200 2.85 200
500 25 500
1K *2.1 1K
5K 1.22 5K
50K 0.15 © BOK
100K —0.08 100K

Chassis 12WGR58

Reverse
AGC Voltage
at Test Point 'C""

5.00
4.20
2.80
2.40
1.70
*1.10
0.05
—2.40
—3.20

Micro Reverse
Volts AGC Voltage
input At Gate 2 of FM RF
0 5.7
25 45
100 2.8
200 2.2
500 1.5
1K *—-0.96
5K -0.22
50K . -—1.10
100K ~1.20

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

Total Harmonic

Chasss Channcts | ‘Channet Bandwidth Distortion (THD)
3WGR50 2 25 100Hz - 10kHz 1.0%
3WGRb52 2 25 100Hz - 10kHz 1.0%
3WGR54 2 25 100Hz - 10kHz 1.0%
6WGR55 2 6.0 80Hz - 12kHz 1.0%
6WGR56 2 6.0 80Hz - 12kHz 1.0%
6WGR57 2 6.0 80Hz - 12kHz 1.0%
6WGR90 4 6.0 80Hz - 12kHz 1.0%
6WGR91 4 6.0 80Hz - 12kHz 1.0%
12WGR58 2 12.0 40Hz - 15kHz 1.0%
12WGR59 2 12.0 40Hz - 15kHz 0.5%




FM/AM/MULTIPLEX ALIGNMENT

10.9 MHZ

10.6 MHZ

10.7 MHZ

10.7MHZ

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.

Scope Pattern-B — IF
108 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,

GENERAL

These receivers have been properly aligned at the factory and
normally will not require further adjustment. As a result, itis
not recommended thatany 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.
<3

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 weli
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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SHIELDED
- \LEAD

RO

:EI:' 0013 0SCILLOSCOPE

10.8MHZ

TO CIRCUIT
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. -

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 alignment 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 lies
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 TWGR50, 3WGR50, 3WGR52, 3WGR54, 5WFR50, 6WGR55, 6WGR56, 6WGR57

CONNECT DUMMY | CONNECT INPUT SET
STEP GENERATOR ANTENNA] o V.TVMW/ SIGNAL | DIAL ADJUST PURPOSE
TO SCOPE TO | FREQUENCY TO
NOTE: For AM Alignment Use A Signal With 400 Hertz Modulation, Bandswitch In AM,
One turn loosely None vTvwm 455 KHz 600 KHz L203,1.204 | Align IF channel for maximum
coupled to Speaker (T202) output.
1 wavemagnet. Voice L207 (T204)
Coil L210 (T206)
2 1600 KHz 1600 KHz CilaG Set Oscillator to dial scale.
3 600 KHz 600 KHz T101
4 Repeat Steps No. 2 & 3 for minimum change.
5 1400 KHz 1400 KHz l C1D Align Antenna stage.
NOTE: For FM Alignment Use A Signal With 400 KHz Deviation, Bandswitch In FM. AFC “Off".
6 | Term.No.5 of T205 | 47 ohm in Scope_ 10.7 MHz Gang 1.212 (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 L214 (T207) | Pattern “A",
7 hot lead CHY
a 27 ohm
8 Term, No. 3 of T203| I series Scope L208 & L.209 | Atign I.F. transformer for maximum
2nd IF Trans. with a .001 Last FM (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".
44, 12
9 Term. No. 3 of T201 ¢ L205 & L206
1st IF Trans. (T203)
Test Point “E"
L201 & L202
10 Test Point D" (T201)
‘ Readjust Align I.E transformer for maximum
L201,L202, [, ¢nut and symmetry as indicated in
L205, L206, Scope Pattern “8".
.11 L.208, L209

NOTE: In Steps 10 and 11 Generator Ground MUST be C

onnected On Braid As Close To Gang As Possible.

12 . FM Antenna Post
13 (Disconnect
Antenna)

14 Test Point A"
- 186

16

17

18

19

300 ohm

Last FM
IF
Test
Point
ugn

106 MHz 106 MHz C13 Set Oscillator to dial scate.
90 MHz 90 MHz L4
Repeat Steps 12 and 13 for minimum change.
106 MHz 106 MHz ClA Align FM Detector stage for maximum,
90 MHz 90 MHz L2 if necessary
106 MHz 106 MHz . ClH Align FM Antenna stage for maximum,
90 MHz 90 MHz L1 if necessary

Repeat Steps 15 thru 18 for minimum change.

NOTE: The Following Appties Only To Chassis 6WGR55, 6WGR56, 6WGR57, No Signal Input.

20 None None | None | None | None | R233 lZero center tuning meter.
MULTIPLEX ALIGNMENT PROCEDURE
CHASSIS 1WGR50, 3WGR50, 3WGR52, 3WGR54, 5WFR50, 6WGR55, 6WGR56, 6WGRS57
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 AND/OR SIGNAL DIAL ADJUST PURPOSE
TO ANTENNA| @ evTym | FREQUENCY TO
NOTE: Place Bandswitch In FM STEREQO Position.
1 FM Antenna Post 300 ohm | Test Point 98 MHz 98 MHz T301 Adjust 19 kHz Amp for maximum.
(Disconnect M 10% Pilot
Antenna) .
Cep e NOTE: — Stereo Indicator Lamp may be on or off
Test Point “A during the above steps.
2 98 MHz R302 Adjust mute control to point where
5% Pilot stereo lamp lights up.
NOTE: — Stereo Indicator Lamp must remain on
during the following steps.
‘'L Tape 9? MHz T302 Adjust for maximum L Channel
3 Output 10% Pilot ~ Reading
L+R, L—R,
“R? Tape | (Mod. L. Only) T302 Adjust for minimum R Channel
4 it Reading
Output necessary
5 Repeat Steps 4 and 5 for minimum change. To provide maximum separation.
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’

RF AND IF ALIGNMENT PROCEDURE — CHASSIS 6WGR90

CONNECT CONNECT INPUT
STEP GENERATOR oy | vivwy | signaL | SETRIAL | apgusT PURPOSE
TO SCOPE TO | FREQUENCY
NOTE. For AM Alignment Use A Signal With 400 Hertz Modulation, Bandswitch In AM,
1 One Turn Loosely None VTVM 455 KHz 600 KHz L203, L204 Align {F channel for maximum
coupled to Wavemagnet Speaker (T202) output.
Voice L207, L208
Coil (T204)
L2111, L212
(T206)
2
1600 KHz 1600 KHz ciK Set Oscillator to dial scale.
3 600 KHz 600 KHz L103 (T102)
4 Repeat Steps No. 2 & 3 for minimum change.
5 1400 KMz 1400 KHz C1H
6 600 KHz 600 KHz L106 (T101) Align RF stage.
7 Repeat Steps No. 5 & 6 for minimum change.
8 1400 KHz 1400 KHz C1F Align Antenna stage.
NOTE: For FM Alignment Use a Signal With 400 KHz Deviation, Bandswitch In FM, AFC ‘Off"’,
9 Term No. 5 of T205 47 0hmin | . S%oPe_ 10.7 MHz Gang 1213 (T207) | Adjust Primary & Secondary of
3ed IF Trans. shunt with thaeté‘t)or Closed Ratio Detector for Maximum
10 Test Point *'G"’ gen. output.| ract Point 1215 (T207) | amplitude & symmetry as shown
Then from apqer in Scope Pattern “A."”
T hot lead a Scope
erm. No. 3 of T203 27 Ohm in Ity
11 2nd IF Trans. serios with | Last FM L209 & L210
Test Point “'F*’ a 001 MF 1€ Test (T205) )
.pacitor Point Align |I.F. Transformer for
ca i
. nG e maximum output and symmetry.
12 Tern:l\;tNl%. #;:\:‘201 L205 & L206 | This pattern is not necessarily
Test Point "E*’ (T203) identical to the overall Scope
Pattern ''B’".
ios apye L201 & L202
13 Test Point “D (T201)
Riazcg;StL'z-ggL Align I.F. Transformer for
14 1206, L2009 | Maximum output and symmetry
& L210 asindicated in Scope Pattern ’B"".
NOTE: In Steps 13 and 14 Generator Ground Must Be Connected On Braid As Close to Gang As Possible.
15 FM Antenna Post 300 Ohm Scope 106 MHz 106 MHz Cc13
isconnect | | —T—-== Set Oscillator to dialscale.
16 (Disconnect Last 90 MHz 90 MHz 4 et Oscilla ialsca
Antenna) EM IF
17 Test Point “A'’ Test Repeat Steps 15 & 16 for minimum change.
18 l?:.)(;r’\’t 106 MHz 106 MHz cic Align FM Detector stage for
19 90 MHz 90 MHz L2 if necessary | maximum.
20 106 MHz 106 MHz Ci1A Align FM Antenna stage for
21 90 MHz 90 MHz L1 if necessary | maximum.
22

Repeat Steps 15 thru 21 for minimum change.

1s Normal On Monaural FM Signals.

FM—MULTIPLEX ALIGNMENT PROCEDURE — CHASSIS 6WGR90
Before Aligning Or Servicing Multiplex Circuits Be Certain That RF, IF, And Ratio Detector Are Correctly Aligned And That Operation

CONNECT
CONNECT INPUT
STEP GENERATOR DUMMY [SCOPEAND| ggya | SETDIAL | ppyusT PURPOSE
TO ANTENNA /OR FREQUENCY TO
ACVTVM
NOTE: Place Bandswitch in FM Stereo Position.
FM Antenna Post 3000hm Test Point 98 MHz2z 98 MHz Adjust 19 kHz Amp for
(Disconnect ™ 10% Pilot T301 maximum,
1 Antenna)
Test Point A" NOTE: — Stereo Indicator Lamp may be
on or off during the above steps.
98 MHz Adjust mute control to
5% Pil R302 point where stereo lamp
% Pilot "
2 lights up.
NOTE: — Stereo Indicator Lamp must remain
on during the following steps.
L' Tape Adjust for maximum L
3 98 MHz T303 ?
h .
Output 10% Pilot Channel reading
R "R Tape (M";dﬂ'l_"gn'?') T303 Adjust for minimum R
Output : \ if necessary Channel reading.
5 Repeat Steps 4 and 5 for minimum change. To provide max. separation.
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RF AND IF ALIGNMENT PROCEDURE — CHASSIS 6WGR91

CONNECT DUMMY CONNECT INPUT SET '
STEP GENERATOR ANTENNA VTVM/ SIGNAL DIAL ADJUST PURPOSE
' TO SCOPE TO | FREQUENCY TO
NOTE: For AM Alignment Use A Signal With 400 Hertz Modulation, Bandswitch In AM.
1 One turn loosely None MTVM 455 KHz 600 KHz L203, L204 Align IF channel for maximum
coupled to - Speaker (T202) output.
wavemagnet. Voice L207,L208
Coil (T204)
L211 (T206)
2 | 1600 KHz 1600 KHz C1H Set Oscillator to di\al scale.
3 600 KH2 600 KHz T101 |
a4 Repeat Steps No. 2 and 3 for minimum change. I
5 1400 KHz 1400 KHz | CI1F Align Antenna stage.
NOTE: For FM Alignment Use A Signal With 400 KHz Deviation, Bandswitch In FM. AFC “Off".
Scope . .
6 Term. No. 5 of T205| 47 ohm in - ﬁz%:i)-o_ 10.7 MHz Gang L214 (T207) | Adjust Primary and Secondary of
3rd IF Trans. shunt with Detector Closed Ratio Detector for maximum ampli-
Test Point “G''. generator Test Po tude and symmetry as shown in Scope
7 output. .S.Hn int L215 (T207) | pattern “A”.
Term. No. 3 of T203 1::;}:;8? _Scope L209 & L.210 | Align I.F. Transformer for maximum
8 2nd IF Trans. 27 ohm Last (T205) output and symmetry. This pattern is
Test Point *'F . in series FM IF not necessarily identical to the over-
with a .001 Test Point all Scope Pattern “B".
Term. No. 3 of T201 ME “Gr L205 & L206 .
9 1st IF Trans, cit T203
Test Point gy, | Capacitor. (T203)
1201 & L202
H i 1)
10 Test Point “D". (T201)
Readjust Align I.F. Transformer for maximum.
11 L201, L202, | output and symmetry as indicated in ~
L205, L206, | Scope Pattern “B"".
L209,L210
NOTE: In Steps 10 and 11 Generator Ground MUST Be Connected On Braid As Close To Gang As Possible.
Set Oscillator to dial scale.
12 FM Antenna Post 300 ohm Scope_ 106 MHz 106 MHz C13
13 (Disconnect Fl'jSItF 90 MHz 90 MHz L4
14 Antenna) Test Point Repeat Steps 12 and 13 for minimum change.
15 Test Point *'A™, g 106 MHz 106 MHz cic Align FM Detector stage for maximum.
16 90 MHz 90 MHz L2 if necessary
17 106 MHz 106 MHz ClA Align FM Antenna stage for maximum.
18 90 MHz 90 MHz L1 if necessary
19 Repeat Steps 15 thru 18 for minimum change.

FM—MULTIPLEX ALIGNMENT PROCEDURE — CHASSIS 6WGR91

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 pummy | CONNECT INPUT SET
STEP GENERATOR SIGNAL DIAL ADJUST PURPOSE
TO ANTENNA | AND/OR FREQUENCY TO
ACVTVM .
NOTE: Place Bandswitch In FM STEREOQ Position. _
FM Antenna Post 300 ohm Test Point 98 MHz 98 MHz T301 Adjust 19 kHz Amp for maximum.
(Disconnect “mr 10% Pitot
1 Tesﬁ;:::i{q,. NOTE:—Stereo Indicator Lamp may be on or off
' during the above steps.
98 MHz R301 Adjust mute control to point where
5% Pilot stereo lamp lights up.
2
NOTE:—Stereo Indicator Lamp must remain on
during the following steps.
“L" Tape 98 MHz ) T302 Adjust for maximum L Channel
3 Output 10% Pilot Reading.
L+R, L—R,
“R* Tape (Mod. L Only) T302 Adjust for minimum R Channel
4 Output if necessary Reading.
5 Repeat Steps 4 and 5 for minimum change. To provide maximum separation.




TECHNICAL APPLICATIONS

FOUR CHANNEL SOUND SYSTEMS

From time to time, we receive inquiries regarding the different
“’Four Channel” encoding systems that are in use, and how our
audio products reproduce those systems. In an effort to
simplify explanation, we have prepared the adjacent tables
describing the output signal with various combinations of
input signal sources, vs. Four Channel operating or decoding
modes (switch positions). While the tables were prepared
primarily for those of our models having Four Channel circuitry
using low level electronic decoding, part of the tables (see
Note #4) are applicable to those of our stereo models contain-
ing a high level Speaker Matrix decoding system which we call
“Two On Two" (formerly “Two Plus Two’’). Although Speaker
Matrix decoding is a convenient method by which to achieve
“Four Channel” sound (it simply requires the addition of two
speaker ‘systems — Left Back and Right Back — to certain
stereo models), it cannot provide the fiexibility of the low
level electronic decoding circuitry currently used in our Four
Channel *models. “Two On Two" Speaker Matrix usually
includes switching provisions so the added speaker systems can
be used as regular extension speakers, if so desired.

Four Channel circuitry and decoding has been explained in the

following recent service manuals: .

HF26, pages 29 through 40 — Low Level Electronic
Decoding.
HF31, pages 26 through 27 — High Level Speaker Matrix

Decoding.

FOUR CHANNEL GLOSSARY

As technology advances, terminology becomes more complex,
and the meaning of various terms may become unclear. For
this reason, we are including a glossary of some terms as used
in the adjacent tables.

AMBIENT — Surrounding; encompassing; sounds which may
be in both channels but of different amplitudes, phases,
frequencies or time delays.

CARRIER — A frequency which is modulated by audio
information (used in the *’CD-4" system).

Cb-4 - Discreté Four Channel phonograph disc system using
an FM modulated carrier, (*“CD-4" is a trademark of JVC).

DECODE — 1. To recover information and recreate ‘Four
Channel” sound. 2. A switch position on certain Four Channe!
models to activate decoding circuitry.

DECODER — Circuitry used to recover encoded signals
(“Stereo-4", “SQ", “QS" records, etc.).

DEMODULATOR - Circuitry used to recover special modu-
lation signals on “CD-4"' records.

DISCRETE — Separate, distinct.

ELECTRONIC DECODING - Decoding by use of active
components in Zenith’s low level decoding systems. Also see
“Low Level”.
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ENCODE — To combine four separate channels of information
into two so they can be placed on phonograph records.

ENCODER — Circuitry used to encode signals (*’Stereo-4,”
“SQ", “QS" records, etc.).

ENHANCE - 1. Refers to the ‘‘enhanced” or “surround”
sound derived from the recovery of ambient signals. 2. A
switch position on certain Four Channel models to activate
decoding circuitry {primarily for decoding ‘‘Stereo-4"’ encoded
or ambient signals).

E-V — A matrix system of Four Channel encoding and
decoding (See ‘’Stereo-4"'). ’

FOUR CHANNEL — 1. A discrete system having four separate
and distinct channels (as in four channe! tape). 2. A matrix
system in which four channels are combined and conveyed by
a stereo source.

HIGH LEVEL — Refers to decoding done in a circuit having a
high signal level (as in a speaker circuit). Also see Speaker
Matrix.

LOW LEVEL - Refers to decoding done in a circuit having a
low signal level (as at preamp level). Also see Electronic
Decoding.

MATRIX, MATRIX I, MATRIX 11, MATRIX DECODE -
Switch positions on certain models used to activate decoding
circuitry.

MATRIX — Circuit used to combine signals to be encoded or
to separate encoded signals. As opposed to discrete. Also see
Speaker Matrix.

(Glossary continued on page 16.)

NOTES FOR TABLES 1 AND 2
(See page 15)
NOTE #1 — Back channels operate at lower level than front to
provide front source illusion on Models D716, E725, F941,
F942, F946, F947, G941, G942, and G946.

NOTE #2 — CD-4 encoded records require use of a CD-4
cartridge and a special demodulator system for proper repro-
duction. CD-4 records may be reproduced as explained for
stereo input, subject to possible record wear caused by non
CD-4 cartridge and stylus. This record wear can result in loss
of four channel information encoded on CD-4 records.

NOTE #3 — If C9029 or E9029 Four Channel Decoder
Adaptors are used with any model having a Speaker Matrix
Switch (“2 On 2", formerly “2 Plus 2") connect rear speaker
to C9029/E9029 and use its Decoder Switch. Place main unit
Speaker Matrix switch in “Stereo”, not “Matrix”, for best
performance. This arrangement will also permit use with
discrete Four Channel sources (such as Model D762 2/4
Channel 8 Track Tape Player).

NOTE #4 — Models with “2 On 2" (formerly ‘2 Plus 2')
Speaker Matrix feature will reproduce Mono and Stereo
sources as described under Discrete (when Speaker Matrix
switch is in ““Stereo”) and Enhance (when Speaker Matrix
switch is in ““Matrix’’).

*

N



OUTPUT EFFECTS OF FOUR CHANNEL SYSTEMS INCLUDING SPEAKER MATRIX SYSTEMS

Table 1 describes the output effect that will occur when
different Four Channel operating modes (Discrete, Enhance,
Decode) are selected, via the decoder switch or pushbutton,
using various types of Input Signal Sources. Table 2 describes
the decoder switch, or pushbutton, positions on given models
to obtain Discrete or Matrix (Enhance or Decode) Four
Channel operating modes. These two charts are used together
as follows:

1. Select the Input Signal Source at the left of Table 1 and
follow horizontal row to right to desired output effect.

2. Follow vertical column containing output effect down to
corresponding column in Table 2. Applicable Four Channel
operating modes (Discrete, Enhance or Decode) are identi-
fied at top of columns.

3. Select model number at left of Table 2 and follow model
number row to the right to previously selected vertical
column.

4. Intersection of row and column indicates switch or push-
button position. !

EXAMPLE:

1. To reproduce a ‘‘Stereo-4’’ encoded record in the recom-
mended operating mode you would enter Table 1 at “Four
Channel Encoded Stereophonic’ and follow that row to the
right to the box for “Stereo-4" (which is under *“Enhance’’).

2. Follow “Enhance’’ column down to Table 2.

3. Assume Model G941 and go right in that row to the column
““Enhance”’.

4. Proper setting of “‘Decode Mode Switch” is “Matrix .

TABLE 1 — QUTPUT EFFECT — INPUT SIGNAL VS. OPERATING MODES

OPERATING MODES
DISCRETE ENHANCE DECODE
MONOPHONIC MONOPHONIC (NOTE #1
[ STEREOPHONIC STEREOPHONIC QUASI — FOUR CHANNEL QUASI — FOUR CHANNEL
N (NOTE #1) Recommended for any stereo Reproduces similar to Stereo-
P source containing detectable phonic input in ““Enhance”’
1] ambient information. mode.
T
S
|
G FOUR CHANNEL STEREOPHONIC QUASI — FOUR CHANNEL QUASI — FOUR CHANNEL
N ENCODED Encoded material " " "“sQ’
plays| Recommended for “STEREQ-4 Recommended for ““SQ’* and
A STEREOPHONIC in stereophonic. encoded. “Qs”. “QS’* will exhibit
L (Including (NOTE # 1) slightly different location than
“STEREO-4", “SQ".
S “SO.”, IIQSII)
(0]
U
g QUADRAPHONIC QUADRAPHONIC QUASI-FOUR CHANNEL
E {Discrete Four Chan- giigggemsggfg;g;nel Not discrete. Rear channels are decoded in these
nel Tape (NOTE #2) Source. positions.
TABLE 2 — DECODER SWITCH POSITION — MODEL VS. OPERATING MODES
OPERATING MODES
DISCRETE ENHANCE DECODE
C9029, DECODER DECODER
E9029 SWITCH AT SWITCH AT NOT USED
(NOTE #3) "“OFF" “ON”
D715,E725 MODE SWITCH AT MODE SWITCH AT MODE SWITCH AT
"OFF" “ENHANCE" “DECODE"”
M
0 Foay Fod2, DECODE MODE DECODE MODE DECODE MODE
D G941, G942 SWITCH AT SWITCH AT SWITCH AT
E ! ! “DISCRETE” “MATRIX HI* “MATRIX 1"
L G946
S F712,F736, MATRIX DECODE MATRIX DECODE
G736 PUSHBUTTON NOT USED PUSHBUTTON
IIOUTII . Il'Nll \
SPEAKER
MATRIX “STEREO"’ “MATRIX" NOT USED
(NOTE #4)
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MODULATOR — A circuit used to encode signals {CD-4"
records).

MONOPHONIC — One sound source.
QUADRAPHONIC — Four separate and distinct sound sources.

QUASI-FOUR CHANNEL - Refers to the simulated *“Four
Channel” sound pattern achieved by use of a decoder.

QS — A matrix system of Four Channel encoding in which
signals are varied by phase (180°, +/-90°). (“QS" is a trade-
mark of Sansui Electric Co).

SQ — A matrix system of Four Channel encoding in which
signals are varied in level and phase (180°, +/— 90°). (SQ" is
a trademark of CBS Laboratories, Inc.)

STEREO — A switch position on certain stereo models having
“Two On Two'’ Speaker Matrix circuitry.

STEREO-4 — A matrix system of Four Channel, enceding in
which signals are varied in level and phase (180°). ("’Stereo-4"
is a trademark of Electro-Voice, Inc.).

SPEAKER MATRIX ~— Refers to those systems ir’1 which
enhancing is achieved in a speaker circuit. Also see High Level.

REPAIRING PUSH BUTTON SWITCHES USED
IN THE SWER52 SERIES AND 6WGR91 CHASSIS

Models in the F712W, F736W and G73W series (using Chassis
SWERB2, 5221, 5222, 52Z3 and 6WGR91) contain a multi-
section push button switch assembly (Part Number 85-1403).
Six switch sections are interlocked to provide selection of AM,
FM, FM Stereo, Phono, Tape and Aux. The other two sections
are of the push-push non-interlock type selecting Decode
Off-On and AFC Off-On.

LATCH BAR SPRING

FIGURE 1 — BANDSWITCH ASSEMBLY (PART NUMBER 85-1403)
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Lets consider the primary defect catagories, such as: inter-
mittent, noisy or latching malfunction. We will look at the
latching failures later; but first we will deal with the
intermittent and noisy catagories because of their common
nature, both as to area of cause and also the method of
correction. Your first step should be to determine if the defect
is caused by a bad external connection (including soldering to
the circuit board or a fault in the foil).

If yoh determine that there is a fault in the bandswitch,
examine the switch assembly more closely (See Figure 1). You
will note that the switches have two sets of terminals.
Terminals of the standard solder lug type are on the side away
from the circuit board, (and are not normally used in this
application), while lance type terminals on the other side of
the switch are inserted into the circuit board. One might think
that it would be necessary to unsolder the entire switch
assembly (approximately 115 solder connections between the
circuit board and switch), remove the switch assembly and
install a new one before the switch is repaired. Not realiy! It
may be possible to replace a single switch section, which is not
only much faster than replacing the entire switch assembly,
but also greatly reduces possible damage to the circuit board.

A replacement switch assembly can be examined, then used to
practice the following disassembly procedures, before repairing
a switch in the chassis.

Figure 1 illustrates a complete switch assembly, while Figure 2
shows how a switch section is mounted in the switch frame.
Note that each section is mounted in the frame and that four
tabs of the frame are bent down over each switch section to
secure that section. If a switch section must be replaced,
proceed as follows:

1. Straighten the four tabs.

- 4



[ i " ]

SWITCH
FRAME
E

FIGURE 2 — SWITCH SECTION MOUNTING

N

. Carefully unsolder the switch terminals on the foil side of
the circuit board. (A solder sucker would be helpful).

3. Remove the switch section from the circuit board and
frame.

4. Be certain that the holes in the circuit board are open and
free of solder.

[3)]

. Install the new switch section so the lance type terminals fit
into the proper circuit board holes and that the switch
body is fully seated into the frame.

6. Once the new switch is fully seated, bend the four tabs
down to secure switch in pasition.

~

. Solder the terminals on the foil side.

8. Check switch for proper operation.

Switch sections may fail to latch. In push-push switches, a
broken or missing locking pin or damage to the plunger could
cause a latching failure. Interlocking switch sections may fail
to latch if the latch bar spring (located on top of the switch
assembly-normally on top of a middle switch section, see
Figure 1) is weak or missing, or if the latch bar or switch frame
is deformed. A burred or bent contact or improper lubrication
may result in a switch that operates roughly.

Operation of the interlock feature is as follows (See Figure 3).
Depressing the pushbutton will cause a notch in the plunger to
engage the latch bar, which in turn presses against the latch bar
spring (See Figure 1). The peak between the plunger notches
will press against the latch bar, in turn causing release of the
other switches in the interlocked group. As the plunger is
depressed further, the latch bar spring will cause the latch bar
to engage the second plunger notch, locking the plunger in the
“in’’ position.

Repair of a latching malfunction could range from adjusting
tension on the latch bar spring {located on top of the switch
assembly in Figure 1), to removal of one or more switch
sections (if a latch bar or frame were deformed).
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SPRING & P
CONTACT dp

NOTCH ¥ gl Al |
PEAK —#=
NOTCH *2 —==

PEERNAN

A

FIGURE 3 — INTERLOCK ACTION

By following the above instructions, a service technician can
repair many of the common switch malfunctions without
removing a complete switch from a circuit board. This way it
is possible for a technician to effect a repair with minimal time
and effort.

RECORD CHANGER AND PHONO CARTRIDGE
INTERCHANGEABILITY

Record changers in the 169-511, 169-512 and 169-b13 series
{used in “’G’* model stereo products) may use either a 142-182
or a 142-185 phono cartridge. While these cartridges provide
the same basic electrical performance and will fit the same
mounting, they are not directly interchangeable because the
four contacts are positioned differently. This results in the use
of different connector and cable assemblies. Figure 4 illus-
trates the connector appearance and pin configuration of both
connectors. You will note that the spacing between pins is?
closer on the connector part of cable assembly #906-11235-0,
than on #906-11234-9.

The following table details the part number identification and
family relationship of the above record changers, phono
cartridges and cable assemblies.

RECORD 169-511 169-511A

CHANGER 169-512 169-512A
169-513 169-513A

CARTRIDGE 142-182 142-185

STYLUS 56-632 56-638

CABLE

ASSEMBLY

WITH 906-11234-9 906-11235-0

CONNECTOR




906-11234-9 906-11235-0
USED WITH 142-182 USED WITH 142-185
AND 142-186

FIGURE 4 — CARTRIDGE CONNECTORS

CHASSIS 12WGR59 ACCESSIBILITY
FOR SERVICING AND ALIGNMENT

Once the bottom cover has been removed from Models G596W
and GR596W (as described on pages 28 thru 31 of Service
Manual HF31), you will see that there is ready accessibility to
the foil sides of both the tuner and the combined power
supply/power amplifier chassis for servicing and also some
alignment points (See Figure 5 for bottom view). But, what if

you want to make adjustments on the gang, or at other points
not accessible from the foil side? In most cases it is not
necessary to remove the tuner chassis! Just remove the snap-off
escutcheon as explained on page 30 of HF 31.

Once the escutcheon is removed, locate the dial light well
“EE’" {See Figure 6).

1. Rotate the tuning shaft “AA’ counter-clockwise (gang
closed).

2. Remove two screws BB’ holding dial pointer background
strip /CC"’.

3. Remove five screws “DD” holding dial light well “EE".

4. Lift dial light well “EE” and move it out of way, being
careful not to create a short.

You now have access to most components on the component
side of the tuner circuit board {without the time required to
remove the chassis) for alignment, visual inspection and
limited parts replacement. This unique service tip will save
considerable time when servicing this area of Chassis
12WGR59. :

FIGURE 5 — CHASSIS 12WGR59
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FIGURE 6 — CHASSIS 12WGR59
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NOTE — MODULAR MODELS
ARE SHOWN WITH OPTIONAL
ALLEGRO SPEAKER SYSTEMS.

REPRESENTATIVE MODEL ILLUSTRATIONS
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MODELS. SR9I17, SR9I8

MODELS. G90I-I, GR9OI-I

H90Il, HR90I,HR902, HR903

3MFD-30 VN.P
WHT ,, @ 31/2" TWEETER 32-2945 @.  HORN
<& (49-1094) w \34 (49-1166)
_BRN 45 £y —AM— 80
394, IW '
63-6010 ,
——< 6"X 9" SPEAKER ¢ —~& v 10" SPEAKER
3 (49-1153-01) (49-1269)
: 16.Q 169y
; — | <€
] '—]IWHT G — o Eazz!y
— cn— | c— — — — — — — — C— — — — an—
_ I ‘_—I PRODUCTION
™y RED | > l
[I] l
W
AUDIO 1 | 4_:_8R_N__‘.___.__________._____
Tgxos —'I—"Lﬂb |
. FROM 1 | | BRN
IWGR50 1! | 4| T T T T T T T T/ T
1 | WHTI > |
(W | 1
~ | WHT (49-1221)
| 44— | ————— — ON EARLY
L ). PRODUCTION
L--J I8 &
< 6"X 9" SPEAKER W 10" SPEAKER
(49-1153-01) 513383 (49-1269)
160, 16 SV
B0
n =,
T TS 3 172" TWEETER —AM— HORN
: (49-1094) (49-1166)
T 450 {——&—o~ 84
WHT %) 3 MFD-30V N.P.
22-2945
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@ INDICATES WHITE OR YELLOW VOICE COIL
POLARITY IDENTIFICATION DOT ON SPEAKER.

STEREO INDICATOR LIGHT

YEL, ——TAPE INPUT AND OUTPUT TERMINAL
SHIELD

F501, .25 AMP. SLO-BLO FUSE
Rep _——T301, INPUT COIL (19 KHz)

PWHT 1.C. 301, MONOLITHIC MULTIPLEX DEMOD ULATOR

RED
%? (RIGHT)
TO PHONO
WHT
(LEFT)

TRANSISTORS TEST POINTS
No. ||PART No. DESCRIPTION A |F.M.ANTENNA INPUT
Ql 121-612 | FM.~R.F. D [1stFM. LF INPUT
Q2 121-613 | F.M. CONVERTER G |3rd F.M. OUTPUT ) >
QI0l 121-735 [ A.M.CONVERTER "M.DETECTOR OUTPUT
Q201 || 121614 [ A.M—FM. Ist I.F._ H |F.M.DETECTOR OUTP
0502 AN -FN 2nd [F H4| RATIO DETECTOR PRIMARY TUNING
u 121-950 M."FM. ZNnA LTF.
0203 FM. 3rd LF, L |AM.RF &LFINPUT
Q40! || 121-975 | PRE-AMPLIFIER M [I19KHz A.C.GAIN
Q402 |{ 121-433 [ PRE-DRIVER MI[19KHz D.C. GAIN
Q403 || 121-975 | DRIVER
Q404 | 121-976 TPUT
Q405 Triar=a77] *oTF
Q45! || 121-975 | PRE- AMPLIFIER
Q452 || 121-433 | PRE-DRIVER
0453 || 121-975 | DRIVER
Sass o107 OUTPT DAL uAL
3517901 LOUDNESS TREBLE SELECTOR
16301 [, 97,5 | MULTIPLEX DEMODULATOR CONTROL CONTROL SWITCH
BALANCE DUAL
CONTROL BASS
TUNING CONTROL
PILOT
e HE!‘\jIl)‘CPKHONE LIGHT ¥ Y
SPEAKER bLk ,
TERMINALS | ook = o
WHT O 1 I 1 [ =
((KE — e =l
JA h GRN
Gl /MU=
Q401 ) Q482 - Faao2 i ,&i__/.j\\,%im{- TAPE INPUT
= CD /r-%\ fe—tA]
ONGTGIL —\(TH
TIOI, A.M. 0SCILLATOR TRANSFORMER (535KHz) Q454 g ¢ 5Ti455 2§51 5t = =
L4, F.M. OSCILLATOR COIL (87 5MHz) = 0405 Q404 NN TAPE OUTPUT
CIF, A.M OSCILLATOR TRIMMER (1630 KHz) O o S
CIH,F.M. DETECTOR TRIMMER (106 MHz)——] 0453 P N
CID,A.M ANTENNA TRIMMER (1420KHz)
CIA, F.M. ANTENNA TRIMMER (106 MHz )
LI, M. ANTENNA COIL (90MHz—————————_1 ©) oo ® ;\\\
ANTENNA TERMINAL °

0 Q203 :mx—
< ozgz i @ @@ ‘
L2, FM~R.F. cOIL—! ) ® ® 0].¢) g /
Lior, A.M. ANTENNA——s={J| T ] E LAY /éu_///

VAR 4
CI3,1.7 TO I0PF TRIMMER
L3, TRAP COIL (10.7 MHz)
T202, A.M.IST I.F. TRANSFORMER (455 KHz) ‘

T201, F. M.IST LF. TRANSFORMER (10.7 MHz)
T204,A.M. 2ND I.F. TRANSFORMER (455KHz) =
T203,F.M. 2ND |.F. TRANSFORMER (10.7 MHz) N\

T205,F M 3RD | F TRANSFORMER
T206, AM 3RD |.F TRANSFORMER

DIAL CORD DRIVE

SHOWN IN FULL COUNTERCLOCKWISE POSITION

START
172 TURN

3 TURNS CCW

CHASSIS TWGR50 — CHASSIS LAYOUT

TAPE
w POWER A.C. PLUG

= 1302, DETECTOR COIL TRANSFORMER (38KHz)
&nsoz,soo OHM MU TE CONTROL .

=
NGELL PHONO MOTOR SOCKET

-T7501, POWER TRANSFORMER
T207, FM RATIO DETECTOR TRANSFORMER (10.7 MHz)

(10 7 MHz)
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- 1.84b ,
| l————zﬁ ~44b > -12-»@4——— ———>@=
I @12 +484b

2000PF AL VOLTAGE GAINS AT MAXINUM CONTROL
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001 T390 D— — — 00 1.8 NEG J = BASS | .
| 6 i Lcaor . conTRoL | RaI5 6.4V (121-977)
R IIOPF c216_car R214 50V 27 | | cm ot A
Ll Ln sl 680 R404 R405 ! | L G221l
R 005{680 - 4.TMEG J 27K = | | = BV - .
= - + L RED | (T =
z = = L SRIGHT | R425 0452 Q453
= Q451 BLK T;PE | ggE:NCE PRE-DRIVER SR4c4 DRIVER ! P aev
PRE-AMPLIFIER _L—> ouPUT J3CoNTROL 47K (121-975) s Q454
(121-975) = [ (z1=433) - i (121-976) -
€470 121- BLK
R212 T > "EF?I { l o
\ ; 470 +iz.8v . l | | oV -C__:_ .
Rz R203 ¢ R205 R218 |
A6C R R201 R209 Lcass car2
\ 680 ar0b 10K aTop 100K 50y =4.0022 ' s cass | | ;Cﬁm RaT2 220
RIOS Leos 02 3 ! 22k 0033 ) | Y : o8 ot INSULATORS
\ 470 co02 T47 M “R408IL) T | - HELES0 2 3008 | —=23 H
4 , 3 _0_:2'”
8PF CIH \ i v : Ras? S 100K | Racs 172 b4 L]
1 NSt ——— _ 0015 R221 27K LOUDNESS f - 47K Q455 1
+12.8V L +12.8v 3 R4303 STEREQ
cis I cie R3 = R2I7 3.9K V2w = R4I0(L) OUTPUT 220 S _& HEADPHONE %
8PFT=17PF C LI L / 2 2K L 500K (121-977) 112w
[P 15% = %‘;.L 40P - ES?JSTROL b
= = T alol =5 L
CRIOI Z& y, AM CONV | ! = HEN '
T =|
clos (121-735)  pior @ L < RIGHT SPEAKER
Lior =
o YEL 05 /‘ 2v, piie / R224 = = L 16 OHMS
BLK o 172w / WHT/GRN  TAPE  WHT/YEL 470K P w '
/ :?slgl / = rIGHY INPUT - gfFr
¥ \
© ’/(D / b 2 L < LEFT SPEAKER
el sV / WHT/RED sl L OTEST POINTS ISOHMS
; / 2 ® (A A F MANTENNA INPUT y
Oa cIE - / IR ~< G CEFT CHANNEL D ISTFMIF INPUT ,
| / B 3 6 3RD FM. OUTPUT -
i / H FM DETECTOR OUTPUT
= = 103 cl04 s H+RATIO DETECTOR PRIMARY TUNING
s ot | | 0
= o X '[ ~ i / - L AMRF 8IFINPUT
— ! . 3 M 19KHz A C GAIN
Rl0 il o TRANSISTOR LEAD LAYOUTS WL aKhe 5C oA
s0v 1K | & S |_ LEAD END VIEWS
nd Lios ¥ Ri=== z
RIO3= - e
10K = e . L OR
RED
/ WHT T HANGER
e 1302
38KHz
P"—_L cio7 DET COIL  B+12.8v RIGHT caNNEL 1¢-301 FLAT
Liot CIF ;{cm _I.Nuoo' 25pF *5yp-p ——» *15v =% TOP VIEW OPTIONAL
AM ANTENN A = T P-P P 2oy c0Lonnor
(FRONT VIEW ) = c314 d 14 13 12 11 10 9 8 Ql1,Q2,Qlol, @201, @202, Q203 .
COLOR CODE 1 r303 470 T R309 R306 SR307 LG8 NOTES: R 401,0402,Q403, Q451 , Q452
[_—_]"m||m[‘]]|"|m"mmm|uD = iy €308 T 390K PP —L 100K 56K 56K ALL VOLTAGES ARE 0 C UNLESS OTHERWISE SPECIFIED. Q 0223 3. Q45
® M) = .22 22 = 1 5% 115% ¢ VOLTAGES SHOWN ARE WEASURED FROM CHASSIS, WITH D s133c1
® 06 Ot s : ' R308 VOLTAGE 2OV AE USING A NORIMPCDICE VIV N U T U U T T
@ = 1 100K
: > I 3 7
[OJKC] m H @/ " £310= 3l 2 e UNLE S PRI SRR caneow COLORDOT ¢ TRANSISTOR BASING .
TIO LF TERMINATION 1.c.-301 0033:[ I 0033 Iuopf ALL CAPACITORS ARE N MICROFARADS 110% UMLESS P
(BOTTOM VIEW) st Lecenn] 221779701 = JINERWISE SPECIFIED EXCEPT 1C.-301 VOLTAGES o - FRe ;
221°%9 R308 B i ol PIN [MONAURAL|STEREO [STEREQ P-P g A‘;Ezfsmgg e
BANDSWITCH POSITIONS £ D[S}\o’ 5 P M e 21 12 10  SIRCUT, AND T o el
123 NDSWITCH POSITIONS 001 |53 ﬂ 5% “oeun 3 G 02
O SWITCH SWI-A rz. v*‘/.zyp«f 7 VoW "'5'“ B+ L moicaes cuassis chound X 9 2 4
{3} POSITION | - PHONO /OF F (SHOWN) -2 #/27p-p m w7z . = 53 LR Lz
== POSITION2- A.M. 2-3 MUTE CONTROL 133 P INDICATES £20% TOLERANCE R = = =
654 POSITION3-F M. 2-3 ! . 0.7 —
MX COILS POSITION4~ F M.~ STEREO-AFC 23 ﬁ B> s o 0 = ’ ) !
(BOTTOM VIEW) POSITION 5 = TAPE 2-3 1 €305 €306 ' 0 INDICATES TEST POINTS. . 8 — — —
r 15 PF 0033 bece | eqenn | 9 12.5 12.5 bt Q404,Q405,Q0454,0455
301 0039 ﬁ ARROWS ON CONTROLS INDICATE CLOCKWISE ROTATION. 0 9.8 9. 04
= 73 7 5
IlllgPll(J."T coIL i 3‘,!:%;,‘2‘,’.‘3;51'0“ IN EACH CHANNEL SHALL BE A PAIR 73 7. L5
- 4.8 9. 05 3
. v
128v B+ % VOLTAGES MEASURED IN THE F.M, STEREO POSITION, ! 0.5 I.7 9.3
X% RIPPLE VOLTAGE MEASURED WITH NO SIGNAL INPUT.

IC 301 WAVE FORMS

- PIN 2 PIN 1 PIN 10 38 KHZ TANK END PIN 12 (UPPER) RIGHT OUTPUT
égrggfg: ll;&K':;ZLPngTKI%?* 19 KHZ (WITH L 19 KHZ 38KHZ PULSES 38 KHZ PIN 11 (LOWER) LEFT OUTPUT
\Ve/p ONLY) 200 MV P/P L2V P/P 80MV P/P ’ 13V P/P 1.4V P/P (L INPUT ONLY) 1V P/P

CHASSIS TWGR50 — SCHEMATIC’
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CHASSIS LEGEND TWGR50

25

1TEM | PART 1TEM
No. | numeen DESCRIPTION "o
1A FM DETECTOR TRIMMER
cie FM DETECTOR TUNING
cic FM OSCILLATOR ruums
cip AM ANTENNA TR AT
CIE A ANTENNA TUNING. R2
CIF ( 1227134( | AMOSCILLATOR TUNING A3
e AM OSCILLATOR TRIMMER R4
CIH FM ANTENNA TRIMMER RS
cu FM ANTENNA TUNING
2 222481 | 8PF DISC$0.6% 600V RE
c 222729 | .001 MFD DISC 26V R?
c4 222481 | 8PF DISC £0.5% 500V R
c5 223676 | 10PF mscxsxsnov Ro
c8 223393 | .08 MFD DISC 25
<7 223541 z 2PF GIMMIBK 1 5% 500V R0l
cs 223751 | 20 PF DISC £5% R102
8 225879 | 33PEDISC: 26 pr zsv R103
ci 222729 | 001 MFD DISG 25 R104
<1 225878 | G.SPF D|sc:oer 28V R105
c12  |22303 | .08 MFO DISC 25V R106
&3 |H4ams | 197090 0F cERAMIC TRIMMER R107
¢4 |22:3080 | .005MFO DISC 25V
€16 |222481 | 8PF DISC £ 0.5% 500V R201
C16 223792 | 17PF DISC 2 6% 50OV R202
c17 (22303 | .05 MFD DISC 25V R203
€18 223177 | 390 PF DISC 500V R2ta
R
€103 | 223034 .08 MFD DISC 2sv R208
€104 223393 | .01 MFD DISC 2 R207
ctos 225972 | 390 PF 26% POLYSTYRENE 125V R208
€108 |223034 | .05MFD DISC 25V R209
C107 | 224819 | 2PF NAT00 £ .25 PF 600V R210
cios 223034 | .08 MFO DISC 25V p21l
€203 |223310 | 2.7 PF GIMMICK & 10% 500V R213
c202 226483 { .0015 MFD DISC 500V R214
€203 |226487 | .47 MFD DISC3V R215
C204 | 226481 | 560 PF DISC 500V R216
€208 23034 | .05 MFD DISC 26 R217
C206 | 223791 | 42 PF DISC + 6% 500V -A218
€207 | 223310 | 2.7 PF GIMMICK £ 10% 500V R219
c208  |223034 os MFD DISC 25v R220
ca09 |225482 80 PF DISC 500" R221
c210 5481 soo PF DISC o R224
cm | 223770 5.5 PF DISC £ .26 PF 500V R226
cziz2  [223034 | .05 MFD DISC 25V
c13 | 222428 1.8 PF GIMMICK 1 10% 500V R301
C2ta  |226482 | 680 PF DISC 500V R3ne
€215 23034 | .05 MFD DISC 25V R303
c218  |223080 | .005MFD DISC 25V R35
C2t7  |226482 | 680 PF DISC 500V
c2t8  |223177 | 390 PF DISC 500V R306
c219 ¥ 390 PF DISC 500V R207
€220 |22714203( 4.7 MFD ELECTROLYTIC 25V R308
€221 [22715104| 10 MFD ELECTROLYTIC 16V R309
G222 |226989 | 02MFDDISC26V |
c223 3 105 MFD DISC 26V RO
caz6  |227512 | .01 MFD 25V
€227 223034 | .05MFO DISC 26V RA404
c30v  [222720 | .001 MFD DISC 25V Ra05
€303 |22714203| 4.7 MFO ELECTROLYTIC 26V Ra07
cios |226782 PF POLVSTYRENE 3 5% 500V RA0BR
csos | 223728 5 BF DISC 500V Ra0L
c306 2293 0033 MFD DISC (USED WITH 221.7901) | R409
500V R410R
OR 10
226581 | 0039 MFD DISC (USEDWITH 221.79} RA12R
v RA12L
caos |223527 | 22MFDDISC12V RA13
C309 |225782 | 2200 PFPOLVSTYRENE £5% 500V Ra14
310 | 2213 .0033 MFD DISC 500V R415
can | 2213 (0033 MFD DISC 500v Rate
312 | 2218 470 F DISC 500V R418
313 223034 | .05 MFD DISC 25V Rate
o4 2216 470 PF DISC 50OV
€315 223034 | .06 MFO DISC 26V R420
€316 1223381 | 39 PF 5% DISC 600V a2t
ca01 : 05 MFD DISC 25V R422
ca04 | 227183 | 1 MFD ELECTROLYTIC 50V Raz6
c406 | 226687 | .0022 MFD DISC 500V
cao7 22 .27 MFD MYLAR 50V R4
caos [ 2293 0033 MFD DISC 500V
cAl1 |227612 | .01 MFD DISC 25V RAG1
cat2 (227153 | TMFO zl.scmoumc 50V
ca13 | 222839 PF DISC R4
ca15 | 227183 | 1MFD BLECTRDLYTIC S0V
cats |22283 | 690 PF DISCS00V R45S
cat7 | 223177 | 390 PF DISC 500V
€420 | 22-715007| 47 MFD ELECTROLYTIC 10V
Ca22 | 22715109] 220 MFD ELECTROLYTIG 16V Ra57
RS9
ca51 | 223034 | .05MFD DISC 25 R453
casé | 227153 | 1MFD S LecTROLYTIC B0V
€456 (226687 | .0022 MFD DISC 600V RA64
ca57 | 226984 | 27 MFD MYLAR SOV R4GS
cass | 2213 10033 MFD DISC 500V R466
c461 227512 | .01 MFD DISC 26V R4EE
c462 227153 | 1 MFD ELECTROLYTIC 50V R469
cas3 |222039 | 680 PF DISCEOV
€466 1227143 | 1MFD ELECTROLYTIC 50V RATO
case [222039 | 680 PF DIsC
€467 mm 330 PF DISC 500V Ra7y
CA70 | 22716007 | 47 MFD ELECTROLYTIC 10V Ra72
carz |22 715149 220 MFD ELECTROLYTIC 16V Ras0

PART
NUMBER
o

63-992162
63-4213

| 63892164
63-6021.78

63992178
63-9921.98
63-9922.36

163-9257

63-9266
63-9924-48

DESCRIPTION

390 OHM 6% (ALT. 63-7768 1/2W 10%)

70 OHM 5% (ALT 63-7772 1/2W 20%)
1.8K OHM 5% {ALT. 63-7796 1/2W 10%}
1 GK OHM 5% (ALT 63-10183-78 1/4W

12K OHM 6% {ALT. 63-7831 1/2W 10%)
l70K ONM 5% {ALT 63-7898 1/2W 20%]

asol
J7OK OHM 5% (ALT. 63-7898 1/2W 20%)
16K OHM 5% (ALT. 63-7834 1/2W 10%}

82K OHM 1

10K OHM 5% (ALT. 63-7827 1/2W 10%)
1K OHM 6% (ALT. 63-7785 1/2W 10%)
2.2X OHM 1/2w

470 OHM 5% (ALT €3-7771 1/2W 10%)
470 OHM 1/2%

680 OHM B% {ALT. 63.7778 1/2W 10%)
270 OHM 5% {ALT. 63.7761 1/2W 10%}
470 OHM 5% (ALT. 6377721, 20%)
33K OHM 5% (ALT 03 73)0 /2% 10%)
10K OHM 6% (ALT. 827 1/2W 10%}
470 OHM 5% (ALT. 63-. 7771 1/2W 0%}
1K ORM 8% (ALT 53<7706 1720 103‘)
2.2K OHM 6% (ALT 63-7789 1/2W 30%]
470 OHM 5% (ALT. 63-2772 1/2w m)

* 1K OHM B% (ALT. B&W'I& 72 1IlW 10%)
6 0%)

560 OHM E% (ALY 83.7776

470 % (ALT. 63-7772 IZW 20%)

680 OHM ES {ALT 63.7778 t/2W 10"]

680 OHM 5% (ALT. 63.7778 1/2W 10%]

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

4,7K OHM 5% (ALT. 63.7813 1/2W 10%}

LZK OHM 5% (ALT 63-7799 1/2W 10%)
00K OHM 5% (ALT 53 7869 1/2W |0%)

22K OHM (ALT. 63.7841 1/2W 10%)

3,3K OHM 5% [ALT. 53 7W6 17w 10")

3.9K OHM 5% (ALT. 01/2W 10%]

470K OHM 6% (ALY 53-7898 12w 20%]

2.2K OHM 6% (ALT. 63-7799 1/2W 10%)

12K OHM % {ALT. 83 783! 1/2W 10%)
500 OHM MUTE CONT|

390K OHM (ALT. 63-, 7984 |/2W 0%)

180 OHM 6% 1/2W [ALT 63-7753 1/2W
B%)

5.6 OHM 6% (ALT. 63-7816 1/2W 6%)

5.6K OHM B% (ALT 63-7816 1/2W 6%)

100K OHM 6% (ALY 63-7869 1/2W 10%)

100K OHM 6% (ALT 637869 1/2W 10%)

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

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

0%}
27K OHM 5% (ALT 63-7845 1/2W 10%)

27K OHM 1/:2W
100(!( DUAL LOUDNESS CONTROL
ALT. 60)

2K OHM 5% (ALT 63-7841 1/2W 10%)
500K DUAL BASS CONTROL {ALT
63-10162]

50K DUAL TREBLE CONTROL (ALT.
6310161
1.5 MEG OHM (ALT 63-7918 1/2W 10%)

21-88 | 4.7K OHM 6% (ALT. 63-7813 1/2W 10%)

63994660
63994534
634515
630254
634757
63.0024-50
63.9924.60
63-8922:06
631803
6399220
63.9920.48
63.0921-
639921
€3.002224
63.9921.88
63994660

63-9946-60

63.9946-34
634515
63-1757

82 OHM 5% (ALT. 63-7740 1/2W 10%)
180K OHM 6% (ALT. 63-; 7870 IIZW 10%)
4.7K OHM 5% (ALT. 63-7813 0%)

-60 | 330 OHM 6% 1/2w (ALT. 63-77641/2\”
0%}

p[
330 OHM 5% 1/2W {ALT 63.7764 1/2W
k]

27 OHM 6% 1/2W IALT. 63-7718 1/2W 6%)

2.2 OHM 1/2W.

500K QALANcE CONTROL (ALT.
63-10159)

220 OHM 1/2W

1.8 MEG OHM 10% {ALT 63.7922 1/2W
L

4.7 MEG OHM 10% (ALT 63-7839 1/2W
10%)

27K OHM 5% (ALT. 63-7845 1/2W 10%)

2.7K OHM 1/2W
22K OHM 6% {ALT. 637841 1/2W 10%)
1. 5 MEG OHM 10% (ALT 63-7918 1/2W

4. 7K OHM 5% {ALT 63‘7813 1/2W 10%)
82 OHM 5% (ALT. 63-7740 1/2W 10%)
150K OHM 5% {ALT 63- 7878 T/2W 10%)
4.7K OHM 5% (ALT 63-7813 1/2W 10%}
330 OHM 5% 1/2W (ALT 63-7764 1/2W

10%]
33(:&%5% 1/2W {ALT 63.7764 1/2W
27 OHM 6% 1/2W (ALT 63-7718 1/2W 5%)

2.2 0RM 1/2W
220 OHM 1/2W

ITEM PART
‘ NO. NUMBER DESCRIPTION
291 FM ANTENNA COIL
2 20-1648 FM RF COIL
13 20-1631 TRAP COIL 10.7 MHz
12 £M OSCILLATOR COfL
Li01 $9329201 | AM ANTENNA ASSEMBLY
L102 149311 FERR“'E CORE SLEEVE
1103 INTI01 ILLATOR TRANS. PRI
L104 INTI0? AM oscuuron TRANS. SEC.
L201 iNT201 18T IF TRANSFORMER 10.7 MHz PRI.
L1202 N T201 15T IF TRANSFORMER 10.7 MHx SEC,
L203 IN T202 1ST IF AM 455 KHz PRI,
L204 1N T202 1ST IF AM 455 KHaz SEC.
1206 N T203 2ND [F TRANSFORMER 10.7 MHz PRI.
1206 IN T203 2ND IF TRANSFORMER 0.7 MHz SEC.
L207 IN T205 2ND (F AM KH;
L208 IN T206 3RD IF YRANSFORMER 10.7 MHz PRI,
L2098 IN T205 3RD IF TRANSFORMER 10.7 MHz SEC.
L210 IN T208 3RD 1F AM 455 KHz PR1.
wn IN 7208 3RD IF AM 456 KHz SEC.
L212 IN 7207 RATIO DETECTOR TRANS. 10.7 MHz PRI.
L213 1N 7207 RATIO DETECTOR TRANS. 10.7 Mtz
ITIARY
L214 INT207 RATIO DETECTOR TRANS. 10.7 MHz SEC.
T01 85-3077 AM OSCILLATOR TRANSFORMER
T20t 96-2546 FM 1ST IF TRANSFORMER 0.7 MHz
T202 95-2641 AM 15T IF AM 455 KHz
96-2547 FM2ND IF TRANSFORMER 10.7 Mtz
T204 952642 AM 20D IF AM 455 K!
205 95-2648 FM3RD IF TRAMSFORMER 10.7 MHz
2689 AM3IAD IF KHz
T207 95-2545 FM AATIO DETECTDR 10.7 MHz
el 96-3021 INPUT COIL 19 KHz
T302 96-3023 DETECTOR COIL 38 KHz

CR401
CR4s1
CRXB01

103-142.:01
103-23-01
103-90
103-90
103-23
103222
103-222
212-76
212.78
103-98
221790
OR
22179
100611

121612
121613

121736

121614
121-850
121-850

121-976
121433
121-976
121-976
121977

STEREO HEADPHONE JACK

AFC DIODE

SILICON DIODE

GERMANIUM DIODE
GERMANIUM DIODES (MATCHED PAIA}
‘GERMANIUM DIODE

DIODE

DIODE

SILICON RECTIFIER

SILICON RECTIFIER

DIODE

MONOLITHIC MULTIPLEX
DEMODULATOR (SEE C308)

STEREO INDICATOR LIGHT

FM RF TRANSISTOR
FM CONV. TRANSISTOR

AM CONV. TRANSISTOR
AM-FM 1ST 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. QUTPUT TRANSISTOR

PRE-AMPLIFIER "'IANSISTOR
PRE-DRIVER TRANSIST'
DRIVER TRANSISTOR

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

5133A2

G

F.M.
ANTENNA

SWXI-F-7A

Q455

121-977
E=9.0V
B=8.4V
C=0.0V

Q453
121-975
E=0.0V
B=0.67V
C=8.4V

Q454
121-976
E=9.0V

B=9.5V
C=i8.6V

Q40|

121-9756
E=6.0V
B=6.5V
C=12.8V

SWXI-R
|

SWXI-R

Ql
121-612
E=0.4V
B=1.06V
C=12.5V

TAPE
OUTPUT

Q2 Q201
121-613 121-614

E=LIV E=].23V
B=|.6V B=2.1lV
C=12.4V C=11.08Vv

E=0.25V E=0.25V
B=0.9V B=09V
C=44V C=4.4v

121-433

Ql0l
121-735

E=l3V
B=2.0V
C=12.5V

Q
121-977

E=90V
B=84V
C=00V

Q202
121-950

E=2.22V
B=2.97V
C=10.43Vv

CHASSIS TWGR50 — CHASSIS WIRING AND COMPONENTS VIEWED FROM FOIL SIDE

Q203
121-950
E=144V
swxip 22217V
XI-F C=9.06V

o

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

/ORN SWXI=F

. YIO _ [10A
DS301
WHT ., SwXIR 54
55> SWXIR 108l
£BRN o 7x501

L




BANDSWITCH
TUNING CONTROL
LOUDNESS CONTROL

PILOT LIGHT DIAL LIGHT

SREAKER
BALANCE TREBLE BASS
CONTROLS CONTROLS CONTROLS
—
FRONT FRONT REAR FRONT REAR

—
-ag

TO PHONO
o % 2l
X I V1 TR B
=+ sorsslassenpd bp e easroand TV Y B3
T ; @ IR .
%\ Y
| EQ)C EENC EEC E@)C
045' Q401 5 Q85I @osm
TI02,A.M. OSCI LLATOR TRANSFORMER (535KH2) Qeol 8 B 5 8
AM. Q° loes1c@: Qe02c@e Q652 _g03°Ok
T101,A.M.- RF TRANSFORMER (600 KHz) : :
T202, AM Ist IF ° £ £ 2 [e i
L. 203, PRIMARY (TOP) SIDEIE =
L204, SECONDARY (BOTTOM) & 1! INOER =
CIK,A.M.0SCILLATOR TRIMMER (1630 KHz) 40l __qloz o =
CIH,A.M. DETECTOR TRIMMER (1400 KHz) @ ®
CIC,FM. DETECTOR TRIMMER (106 MHz)
CIF,AM. ANTENNA TRIMMER (1400 KHz)
CiA,FM. ANTENNA TRIMMER (90 Mhz)
CI3,FM. OS CILLATOR TRIMMER (108 MHz) ®le
L1,FM. ANTENNA COIL (90 MHz) O A
L2 ,FM. DETECTOR COIL (90 MHz) O ®
E
L. 101,AM. ANTENNA (600 KHZ) 9z0¢
L4,F- M. OSCILLATOR COIL (90 MHz) -
C B 5 > B (‘U\.): B 0802
Qas2 Q402 852G "
TO F.M. ANTENNA TERMINAL STRIP MF Ok O e e
8 B | 8
, ol 7
‘/"} Q453c®s 0403c®5 ‘0853c®5 :c,: ce
SHIELD | 8 B \\' B o) B
.-
: cj454c©E Q404cC) [@854cC), \ ol °):804
" 2455 Qosne can\ eee Q856 [ ]
5 10*% 456 \Q405 0406\ @855 "7 Q805 Q806
Iim| lim|

HEAT SINK
./;INSULATOR MicA

BCE BCE BCE BCE

CHASSIS
BN / INSULATOR BUSHING
/ SIS screw

NUT TRANSISTOR

TRANSISTOR MOUNTING VIEW

*USED ON Q405,Q455,Q805,0855

STEREO INDICATOR LIGHT
AND DIAL POINTER LIGHT

DECODE FUNCTION SWITCH
AFC SWITCH

ON-OFF SWITCH

DIAL LIGHT
T303, DETECTOR COIL (38KH2)

R302, MUTE CONTROL

T30l, INPUT COIL (19KH2)

1C-30lI

CABINET & JEWEL LIGHT TERMINAL
L30l, TRAP COIL (67 KHZ)

R234, METER BIAS ADJUSTMENT

T204, AM. 2nd I.F
L207, PRIMARY (TOP)
L208, SECONDARY (BOTTOM)

T206, AM. 3rd IF.
L2l1, PRIMARY (TOP)
L212, SECONDARY (BOTTOM)

T207, FM. RATIO DETECTOR (0.7 MHZ)
L213, PRIMARY (BOTTOM)
L214, SECONDARY (TOP)
L215,RATIO DETECTOR (TERTIARY)

T205, F.M. 3rd |.F. TRANSFORMER

L209, PRIMARY (TOP)

L210, SECONDARY (BOTTOM)
F502,2.0 AMP PILOT LIGHT FUSE
F501,1.6 AMP SLO-BLOW FUSE
T203,FM. 2nd .. TRANSFORMER

L205, PRIMARY (TOP)
L206, SECONDARY (BOTTOM)

T201,F.M.Ist l.F. TRANSFORMER
L201, PRIMARY (TOP)
L202, SECONDARY (BOTTOM)

PEEE

PHONO MOTOR

BCE BCE BCE BCE SOCKET
o T . oo AC POWER
' ‘ ‘ 7T SOCKET TO
! | ! L = TAPE DECK
| | I B
© (@) O ©
i
BCE BCE BCE BCE BCE BCE BCE BCE RS R AC PLUG
Q455 Q456 Q405 Q406 Q855 Q856 Q805 Q806 ENA
W 7 W T0 SPEAKER
TERMINAL STRIP
' RED — F-GREEN

TAPE »
OUTPUT JACKS

FYELLOW
FVIOLET

«—4 CHANNEL TAPE
INPUT JACKS

X CHASSIS 6WGR90 — CHASSIS LAYOUT

TRANSISTORS

TEST POINTS

No.

PART No.

DESCRIPTION FM. ANTENNA INPUT

Ql

121-826

EM.-R.F. Ist FM. LF INPUT

121-613

FEM. CONVERTER 2nd FM. LF. INPUT

Qlol

121-850

AM.-R.F 3rd FEM. LF. INPUT

Qlo2

121-714

A.M. CONVERTER RATIO DETECTOR INPUT

Q201

12i-614

AM.-FM. Ist IL.F 3rd FM. QUTPUT

‘ Q202
“ Q203

121-950

AM.-FM.2nd ILE F.M. DETECTOR

F.M. 3rd I.E RATI|O DETECTOR PRIMARY TUNING

! Q204

121-858

TUNING METER AM.~-RF & I.LF._ INPUT

121-433

Z-[F|x|e|Tnmo IO

PRE-AMPLIFIER 19 KHZ ALIGNMENT

. Q401
: Q402

1211005

AUDIO AMPLIFIER

Q403

121-877

PRE-DRIVER RIGHT

Q404

121-1006

DRIVER FRONT

121-927-0l

; Q405
' Q406

121-926-0i

NPN CHANNEL

OUTPUT PNP

: Q451

121-433

PRE-AMPLIFIER

121 -1005

AUDIO AMPLIFIER

' Q452
. Q453

121-877

PRE-DRIVER LEFT

Q454

121 -1006

DRIVER FRONT

Q455

121~927-01

Q456

121-926-0l

NPN CHANNEL

OUTPUT

Q601

121-430

PRE-AMPLIFIER

! Q602

Q603

121-433

DECODE

PHASE INVERTER

Q65|

121-430

PRE-AMPLIFIER

| Q652

! Q801

121-433

DECODE

PRE-AMPLIFIER

Q802

121-1005

AUDIO AMPLIFIER

121-877

RIGHT

PRE-DRIVER REAR

, Q803
: Q804

121-1006

DRIVER CHANNEL

Q805

121-927-0l

! - [Q806

12(~926-0l

NPN .

CUTPUT PNP

Q851

i21-433

PRE-AMPLIFIER

Q852

121-1005

AUDIO AMPLIFIER

Q853

121-877

PRE-DRIVER LEFT

Q854

121-1006

REAR

DRIVER CHANNEL

Q855

121-927-01

Q856

121-926-0I

NPN
PNP

OUTPUT

1C301

221-79-0I
or
221-79

MULTIPLEX INTEGRATED CIRCUIT

I

DIAL CORD DRIVE

SHOWN IN FULL CLOCKWISE POSITION

(CW) CLOCKWISE
(CCW) COUNTERCLOCKWISE

49808

START
I TURN (CW)
AROUND PULLEY

FINISH

11/2 TURNS (CW)
AROUND DRIVE PULLEY

3 TURNS (CCW)
AROUND TUNING SHAFT

26




LOUDNESS CONTROL
R408 100K

€404, 1000PF onm;n:
. |II—'. I RIGHT
n i FRONT
BASS CONTROL TREBLE CONTROL Wr T
[etu/wHT, o1 GRAY w ™ ——77 WHT 4 | FRONT
| 4 oLy -y | | 1600
VioL
. . g Y ' 1 s
E H 3 3| veL | GRAY BRN
g
3 < S S | 'y | 000G T iy
3| S & g 3l Els 4 8RN I LEFT
oass 2y A aamsze g 8% s g %l l t . Il | A
g, g d TR S mwE | mwEs o WAL T T e ' : 3
ot o S < 5:+e.|v§§ &iew Bfz 5| ceteiv 12 BALANCE | 12| (3= I gl w <
. : s -
ol ol gl [ ) 7K A0 o
= = IS = = g 8, . OTA @
SW2 VIO | K cen y g 3= E, 33, 2 i ,
+ b + F 0, A8
H 38| o 2% ot = 8 z
SW2 ORN# 18 2% CI0 ~r=+ IMF 8 8519 o 3 § T\ -
SWI SECTION K oamE S 3 g
g x 6K 10 5 sw i N/WHT sw2_OR H
SW2#10 BR e 807 ~47MF 2 :F!ﬂg #6885 e 5
SWI SECTION 1 3 sl D % i ool
REAR 1B # I N U+ o
. & PF o E & X
= AL 3 © pl 8 Q T T
. ! oT 2% 2 [+ o g32 3k =f
g T ' < ad T, 3 % ¥ 3 ™ “NE
1] o " ® "’ x| 8 | 5 X : § ;
] v . :
‘b . - > - = [
3 Q652 T 602 Sle Q65! 3 g[% "geoi 2 skl e
3 19053 121- gls 121-433 gl 121-430 ,§_ s i Elg  121-430 gy 2[5
B S5 * Saty g et N B B R 41 ¥
LR M Ce+85V EE Ce+I3IV sls 2 ES  c+Eiv EE
»l® R L
TAPE
OUTPUT
CHASSIS 6WGR90 — PREAMP — CHASSIS WIRING AND COMPONENTS VIEWED FROM FOIL SIDE
TO TO
PRE-AMPLIFIER PRE-AMPLIFIER
BOARD BOARD
TO TAPE J [
AC POWER 120V AC £ ! .5 .5 g
= [ a
3 2 52 2 Q402 za| &2 &
32l §5 121-1005 3B < 121-1005 &= g2 r
TO POWER T0 vl =5 mazy £ & Esla3v o &
TRANSFORMER TRANSFORMER 83| Eu i wZ| - ColIV EH [
BLK BLU i -

BRN
TRANSFORMER _GRA BRN
PRIMARY RN -0 e TERM,
WHT GRN : :
RED,
RED }To TRANSFORMER
TO SWX3
VIO
GROUND TO
POWER OUTPUT —2EK
BOARD
RED o g+ 36V
' TO
TRANSFORMER
6WGR90
4979E| 540-2

27 CHASSIS 6WGR90 — POWER SUPPLY — CHASSIS WIRING AND COMPONENTS VIEWED FROM FOIL SIDE

TO TERMINAL STRIP
ON POINTER GUIDE
BRACKET ( DS301 )

TO POWER
SUPPLY BOARD
3ev

Q853
121-877

CHASSIS 6WGR90 — POWER AMP — CHASSIS WIRING AND COMPONENTS VIEWED FROM FOIL SIDE

E=Q0V E=16.1V
B=0.5V B=15.6V
C=I5.6V c=00V

Q806 Q805 Q854 Q856 Q855
121-926-01 121-927-01 121-1006 121-926-01 121-927-0I
E=l6.1V E=16.1V
B=15.6V B=6.6V
C=0.0V C=36.0V

B=16.6V
C=36.0V

B=0.5V
C=15.6V

CHANNEL INPUT,

Q403 5 2 Q406 Q405 Q404
121-877 & 4¥3121-926-0I1 121-927-01 12|-1006
E=0.5V 32 9F E=6lV E=16.1V
B=llV 43 2% BeiSEV B=16.6V
c=ls6v 2 P&  C=00V C=360V

E

x

o

Q456
121-926-0l

E=16.1V
B=15.6V
C=0.0v

EFT FRONT
NNEL OUTPUT

Q455
121-927-0I

Q452

121-1005
E=14.3V
B=I3.6V
CeLIV

Q453

6WGR90

4979EI 536-2




| FM.RF F M. CONV AM=FM ISTIF AM-FM.2ND LF F(:‘zﬁ%o) 1
(121-826) (121-613) (121-614) (121-950) - il
CHASSIS LEGEND 6 WGR90 20PF
F R206 1201 _(07uMy
ITEM | PART ITEM | PART TEM | PART DESCRIPTION N
NO. | NUMBER DESCRIPTION no. | numees DESCRIPTION NO._| NUMBER I 1203 _10.7MHz q |
ClA FM ANT"ENINA TRIMMER €820 [22:7140-12| 1000 MFD ELECTROLYTIC 35V RG51  |63-902226 | 180K OHM 5% (ALY 63-780 1/2W 10%) R202 120 | R2l3
c18 FM ANWENNA TUNING €821 222939 | 680 PF DISC. 500V RE52  163-9922.28 | 220K OHM 5% {ALT 63.7683 1/2W 10%)
cic FM DET_ECTOR TRIMMER C82z [223177 | 390 PF DISC. ¢ 10% 100V R653 163092228 | 220K OHM 5% (ALT. 63.7883 1/2W 10%) |
cip FM DET”ECTOR TUNING Hesa |639922.06 | 27K OHM S (ALT. 63.7845 1/2W 10%) ‘ 7 con
ClE FMOSC: ILLATOR TUNING €851 | 227143 1 MFD ELECTROLYTIC 50V ABSS 1631841 n =
CIF )| 226752 ANWENNATRIMMER  VARIABLE || Cg52 |226482 | B8O PF DISC. 500V A8S8  |63.9922.08 33K OHM 5% (ALY 63-7848 1/2W 10%I ! 330 TRASS 4
ci6 AM AN ENINA TUNING GANG  |[Cs53 |227143 | 1 MFD ELECTROLYTIC S0V ReS? 83002224 | 150K OHM 5% (ALT 637676 1/2W 10%) 601 F|4700] ==y
C1H AM DEX_ECTOR TRIMMER c854 | 22:6688 1000 PF DISC, 500V RGE8  |63-0922:20 [ 100K OHM 5% [ALT. 63-7869 1/2W PF s -]ca20
o1 AM nglsz;'rok TUNING c8ss | 225251 15 MFD DISC. £ 20% mv :g:: gﬁgg-n : g; g:m o z&“” 637760 1/2W 10%! = %2
ik AMO: LATOR TRIMMER cese | 225251 15 MFD DISC. + 20% E iy ‘
éit AM OSC: ILLATOR TUNING G857 | 22714203 47 MFD Elgcruolvnc 25V Re61 [83.992206 | 27K OHM 5% (ALT 63-7844 1/2W 5%) | 2 v 209 T a1 25v |
cesB | 2214 0047 MFD DISC, 500V RS62  153-992)-75  1.3K OHM 5% (ALT 63-7790 1/2W 5%) 0 TRAP O 390PH 16
c2 .001 MF D DISC, 25V C85¢ | 225989 02 MFD DISC. + 20% 25V RE63 163692185 | 3.6K OHM 5% (ALT 637808 1/2W 6%) 147 4700
=1 1001 MF © DISC, 25V coeo | 225251 16 MFD DISC. £ 20% 10V RE64  |63.9922:16 | 6BK OHM 5% (ALT 637881 1/2W 5%) , >
c5 0 PF D §SC. +5% 500V R8G5  |63-9921-85 | 3.6K OHM 5% (ALT 63-7808 1/2W 5%) N ) 206 216 C2I7) R214
o 01 MFE> DISC, 25V cos3  |225080 | .02 MFD OISC. £ 20% 25V RESS  [62.0921-95| 99K OHM 5% (ALT 63 TE2B W oK) o= = 9PF {e-} 680
&7 3.3 PF G IMMICK £5% 500V Ceea |227153 | 1MED ELEGTROLYTIC 50V RoST (63897220 | 100K OHM 5% (ALT 63,7009 . e 5o 005|680 H
c8 10 PF D #5C. £5% 500V €865 . 220 PF DISC. % RESS  |63.9922:10 AL, 597958 112N 51 5% L 0% B
c9 3.4 PF D2 ISC. +.25 PF 25V C866 | 22715200 220 MFO ELECTROLYTIC 26V RS9 |63-9922:22 |zm( ONM 5% (ALT. 63.7873 1/2W 10%) ' . —q BL 229
c1o 1001 MF © DISC. 25V €867 |222654 | 50 PF DISC, £ 5% 500V RE70 (631873 | 120K OHM 1/2W . = f
cn 7PF DISC .5 PF 500V €868 | 227151-09| 220 MFD ELECTROLYTIC 16V R671  |63-9922-14 seK OHM 5% (ALT. 63-7858 1/2W 5%) 220 " I
c1z 05 MFD» DISC. 25V Co6e | 226862 0.1 MFD MYLAR 100V RE72 83“939 MEG OHM ¢ 2 R22: R2i2 CR205 ][ =
c13 177F T'0 10 7F CERAMIC TRIMMER €870 |22:7144-12| 1000 MFD ELECTROLYTIC 35V /873 557502 | V9K OWM 5% (ALT. 637838 172w 10% 680 K 40P
cia 008 MF D DISC. C871 222038 | 680 PF DISC, 500V Ro7 |33802202 | 56 MEG MM 6% (ALT 837843 1120 10%) ’ CR206 Asc o2
c1s 201 MF b DRC. 26V c872 223177 | 390 PF £ 10% 500V 1@
16 901 MF D DISE, 25V Rt 634157 | 220 OHM 1/aW R0t lea19te | 18 MEGOHM 12w qar : +—i
c17 35C. 25V W
R ot IV R803 1.2K OHM 5% (ALT. 63-7789 120 10%) R204 B 9 Cgsz‘ Razr R228 L c228
109 0033 M D DISC. 500V e 6317% | 1.8K OHM 804 6.8K OHM 5% {ALT 637820 1/2W 10%) | A L3 39K T 008
€102 .05 MFD» DISC. 25V RE ©3.9921-78 | 1.8K OMM 5% (ALT 63-10183-78 1/2W Rgo5 6.8K OHM 5% [ALT 63.7820 1/2W 10%) Pt
€103 DSMFDy DISC. 28V 10%) R806 56 4+ =
104 0SMFD D e 634231 | 12K OHM 809 27K OHM 5% (ALT. 63.7845 1/2W 10%) . . Yeaz [
c108 330 PF Pouswneus 5% 125V R7 639922:36 | 470K OHM 5% (ALT 637808 1/2w 20%) | R810 100K BASS CONTROL ! : 8 R216 = .
€107 01 MFD DIisC. 25V RE 63992136 [ 33 OMM 5% (ALT 63-10183-38 1/aW 10%) | R811 6.8K OHM 5% (ALT. 63-7620 1/2W 10%) R201 R203 b S 68K -
€108 2PF TU BULAR 500V R10 634129 37 OHM A813 50K TREBLE CONTROL 560 40P R2053 R209 = =
RI1 (63992230 | 270K OHMG% (ALT 63-10184-30 1/aw  [| 814 100K OHM 5% (ALT. 637859 1/2W 10%) by 115K 470 c221
c201 277F G tmiox soov 815 33COMMSE IALT. 837208 /}ﬂ’ ¢ 1o3) 02
€202 680 PF C31S g g RB16 27 OHM 5% ALT. 637 1 . E
0z e s, S0y Mz 63902212 | 47K CHMGK IALT 631018412 1w b DO T e c202 ==C203 . L
c204 60 PF DISC. 500V 1 2100H 680FF T = ,
€205 HSMFD DisC, 28Y MM 5% (ALT 63-7772 1/2W 20%)
= L e || ot e : f w2
€207 MIcK soov R103  [639921.85 | 3.9K OHM 6% (ALT. 63-7810 1/2W 10%) =
c: 05 MED D ISC, 25V t ’ G470,
a0 sep Pr ISC S0y R101 03992200 | 15K OMM 5% (ALT. 637834 1/20 10%) 500K OHM RE&I{?ABIQA#SSE ‘clomnol. I Raip 2V B L sex -
210 660 PF DISC, 80| > ’ 1.5K OHM 5% . = )
gzu S5eF D!sc g,zs PF s00v R106  [63-9921-80 | 2.2K OMM 5% (ALT. 63-7799 1/2W 10%) 120 OHM 5% (‘ALT 635747 /20 2%,;)’ N 22K ®
c212 .05 MFD y 0 OHM 5% (ALT 637775 1/2W 10%] 10K OHM 5% (ALT 63.7827 1/2W l
cts 7277 G thick snav Ra02 | a300s15a | 390 oL o (ALT 837791 1/2W 1090 15 MEG 1/4W 10% (ALT 637918 1/2 10%]
c21a 680 PF D>1SC. 500V R203  |63.9921.64 | 470 OHM 5% (ALT. 63.7772 1/2W 20%) 4.7K OHM.5% (ALT 637813 1/2W 10%)
c215 05 MFD_D ISC, 25V R208 |63.092188 | 47K OHM 5% ALT §3.7813 1/2W 10%) 1.2K OHM 5% (ALT 63-7789 1/2W 10%) —_——————_— - .- —— — -_—— - -———t 1=
c216 205 MEDS DISC, 25V R205 | 63092200 | 15K OHM 5% (ALT 637834 1/2W 10%} 6.8K OHM 5% [ALT 637820 1/2W 10%} Q102 RN B
cn7 680 PF DXSC. 500V R206 {63771 6.8K OHM 5% [ALT 63-7820 1/2W 10%} M CONV t X — e
c218 3%0 PF D'SC o0V R207  [63-9921-72 [ 1K OHM 5% (ALT 63-7785 1/2W 10%} A 0 ' - 1T - -
c219 390 PF D ISC, 500V R208  |631799 3 27K OHM S ALT 637845 172w 10% 121-714) ov H
g‘;’? :Jn'nﬂ:r? é:—:g:gtyﬁgi‘zg‘y R200 |53.082164 | 470 OHM 5% (ALT. 63.7772 1/2W 20%) . 13V | | -
R210
€223 05 MFD D ISC. 25V R211  63-9921-66 | 560 OMM 5% (ALT 63-7775 1/2W 10%) | !
c224 05 MFD B 1SC. 25V R212  |B31772 470 OH |
c228 39 PF DESC. 5% 500V R213 63-892188 [ 680 OHM 5% (ALT. 83-7778 1/2W 10%)
227 02MFD 25V R214 (63092168 | 680 OHM 5% (ALT 637778 1/2W 10%) | .9y | [
ca28 008 MF D DISC, 10V R215 |83-9921-88 | 4.7K OHM 5% (ALT 63-7813 1/2W 10%) - 2 g
c229 1 MFD DISC, 10V R216  |63.9921-88 | 4.7K DHM 5% (ALT 63-7813 1/2W 10%] RI0S f
cz30 1 MED DISC. 10V R217 631799 | 22K OHM 27% Li0s | = R620
ez | 223981 20 PF DISC, 500V R218  163.9922.18 | 68K OHM 5% {ALT 637682 1/2W 10%] E ! 13 56K =
R219 63-9922.00 | 15K DHM 5% [ALT 63-7834 1/2W 10%) | =
301 226780 | 270 PF POLYSTYRENE 15% S0V Raz0 (63902158 | 680 OHSK ALT. 637778 1124 10%) %) SECTION| z SECTION 2 =
c302 (222976 | 220 PF D ISC. 25% 500V R221  |639921.90 | 56K OMM5% (ALT 637817 1/2W 10%) | R878 |63.09: 120 OHM 5% (ALT 637707 112w 20%) R106 ] i FRONTIA 1 FRONT 2A E— 3db
€303 |22714203| 47MFD ERECTROLYTIC 25V R222  |639921.72| 1K OMM 5% (ALT 63.7785 1/2 10%] RE79  |639921:96  1DK OHM 5% (ALT 63.7827 1/2W 10%) 3% sWi +3.04 304 '
GO |z | ZO0PE POLYSTYRENE 158 50V R22s | 634290 | 330K OHM 1/aW cior | 3.1y W ® ooyt -3.000—{(@)w +0.200 ()
€305 | 223728 15 PF DESEC. 16% 500! R227 |63.9921-12 | 47K GHM 5% {ALT 63-7855 1/2W 10%} u 20-3078 FM ANTENNA COIL ol | ~a f 36 _ 750PF PHONO INPUT, DECODER SWITCH
06 | 2293 0% ME G DISC. JUSED wiTh R228  |63.992210 | 39K OMM 5% (ALT. 637852 1/2w 10%) || L2 203077 | FM DETECTOR COIL . + B 3% 7 i on 3 N = WLOUDNESS, BASS, TREBLE
221-79-01) 500V R230  {639921.66| 560 OHM 5% (ALT 63.7775 1/2W 10%) 13 201268 TRAP COIL 10.7 MHz TIOZ_C | [ | =, R R223 __ L )@ o \ ©| IN MIDDLE POSITION, MAXIMUMLOU Li
oR . R231 | 63:9921-83 | 4.7K OHM 5% (ALT. 63.7814 1/2W 20%) u 203545 FM OSCILLATOR COIL =0 A \ ’ (e 1 { A = BALANCE CONTRO 02
~ | 2216681 | L0039 MIPD DISC. (USED WITH R232  |639921.66 | 220 OHM 5% (ALT 63-7757 1/2W 10%} L 20, -~ 330K R ] AN\« = R236 CENTERE Q6
221-794) 500V R233 63992192 | 5.8K OHM 5% (ALT. 63.7821 1/2W 20%) um 588463 AM ANTENNA COIL ASSEMBLY 103 | | € 3 Vew | ] - U o 330K 060| DECODE
c308 .05 MFD D )SC. 25V R234 | 639250 2K BIAS ADJUSTMENT oz {43311 FERRITE CORE SLEEVE 260 1 By
€309 2200 PF POLVSTYRENE 5% 50V R235  |639922:36 | 470K OFM &% (ALT 637897 1/2w 10%) || 1103 {IN-T102 | AMOSCILLATOR TRANS. PRI. 128 | | o ILr it i PHONO PRE-AMPLIFIER (121-433)
<10 L033 ME D DI R236 63992232 | 330K OMM 6% {ALT 637890 1/2W10%) [|L302 [IN-TI02 | AMOSCILLATOR TRANS. SEC, n . RED XY 12/ wT/GRA o —— RE2IS [= 1l TEL (121-430) Rl
€3ty 0033 MF D Dlsc mv L105 | 139319 FERRITE CORE SLEEVE | m . ' | - N\ R619
€312 470 PF D 1SC. 500V R301  |63.002202 | 18K 5% (ALT 637838 1/2W 10%) L1106 |IN-TID1 | BC-RF TRANSFORMER 1 17a | | l d LR | 36K ¢ |0 " 120k 130V 27K
313 05 MFD_ D I5C. 25V 500 OHM POTENTIOMETER ! , - == o ¢ +5% + 50V
c314 470 PF O 1SC, 500V 390K 10% (ALT 53,7594 1/2W 10%) L2017 |IN-T201 1ST If TRANSFORMER 10.7 MHz PRI 1 50 | N :” | 5 = WHT/GRN r €60l 3
&is 05 MFD D 15C. 25V OHN e INTIDT | 15T IF TRANSFORMER 10.7 MKz SEC. R b 08
316 30 PF DISC. 15% 600V 4 o INT202 | 1ST IF AM 455 KHz PRI. t | LI04 1 RED ———r A.C605
R308  ]63.992180 | 5.EK OHI L1204 |IN-T202 | 1STIF AM456 KHz ssc - — - | = 1r T.05
1 1 MFD E LECTROLYTIC 50V R307 |639921-90 | 5.6K OHM 5% (An 5“5,5 1720 E%) 1205 |[IN-T203 | 2ND IF TRANSFORMER 10.7 MHz PRI. A | == l €606 R6I2
€402 880 PF D ISC, 500V R308 | 63.9922.20 | 100K OHM 5% (ALT 637889 1/2W 5%} 1206 |[INT203 | 2ND IF TRANSFORMER 10.7 MHz SEC. | I H | T = Y 4}
€403 1MFDE LECTROLYTIC sov R309 |63.992220' 100K OHM 5% (Au 637869 1/2W 6%} 1207 | InT204 2ND AM 455 KHz PRI, = = SCH | ‘1 1.3K
c404 ! 1208 |INT204 | 2ND AMAS5 KHz SEC. | EARIB [ R601 604 5%
c405 R4D1  |63-9924-48 | 1.5MOHM 1AW 10% (ALT. 63-7918 1/2W 10%} || 1209 [ IN-T205 3RD IF TRANSFORMER 10.7 MHz PRI. | | R v R627T = & 2 180K bl +3- =
C408 53-9921.1 4.7K OHM B% (ALT 63.7813 1/2W 10%) 1210 | INT205 3RD IF TRANSFORMER 10.7 MHz SEC. | swi 15K = sfg witeH 2 J
€408 0047 MF I DISC, 500V 820 OHM L211 | IN-T208 3RD IF AM 455 KHz PRI, B ] DECODER S o o g
o e B et L R e — ] R | e e s 1 Lo e s
& 6.8K OHM 6% (ALT 637820 1/2W 10%) : .7 MHz PRI, !
ca1z 100K LOUDNESS CONTROL 1214|1207 | RATIO DETECTOR TRANS. 10.7 MMz SEC. . | CIK ;{CIL IZ'P2F5 BANDSWITCH POSITIONS | ] 120K 4 5wv—_1_ RB56 7603 7604 3K
414 lMFD ELECTROLVTIC 50V 27K OHM 5% (ALT 63-7845 1/2W 10%} 1215 | INT207 RATIO DETECTOR TRANS. 10.7 MHz : ! POSITION | ~A M. {SHOWN IN POSITIONI) | 174W z o 560 —4 220K 27k 36K 022
ca15 | 222 100K OHM BASS CONTROL (FRONT) TERTIARY * = POSITION 2-F M i ‘ z o w5 REAR 28 Re3l _]L Tou b
c416 22-7152-09 220 MFD E LECTROLVTIC 25V 6.8 OHM 5% (ALT. 63-7820 1/2W 10%) ‘ ' 3- TERE R623 S| * SWi 39K = —
417 | 22.2684 PFDISC, 15% 50K TREBLE CONTROL (FRONT} 1303 | 20-3080 67 KHz TRAP COIL H —— POSITION 3-F M STEREQ | 22K r 1 = =
G418 | 22.7151-29 ?20 MFD E LECTRDLVTIC 18v 100K OHM 5% [ALT. 63-7869 1/2W 10%) = POSITION 4 -PHONO ] Des 3 ! Reso RE72
€419 | 22:5862 0.1 MFD M YLAR 100 33K OHM 5% (ALT 83-7806 1/2W 10%) 1101 | 952750 BC RF TRANSFORMER 1 5-TAPE 2 CHANNEL l/w_]_ w | 139 4. TMEG
S0 | 35714417 ToODMPFED ELECTROLYTIC 36V 27 OHM 5% (ALT 63.7719 1/2W 10%) TIO2 |952504 | AMOSCILLATOR TRANSFORMER POSITION E | | = o 8 e 3 |/4 W -
Cazi 2272939 | 680 PF DISC 500V 47K OHM (ALT. 63-7813 1/2W 10%) POSITION 6 ~TAPE 4 CHANNEL = & ] I R661
Caz2 | 223177 | 390 PF DESC, 110% 600V 8 270 AW e T201 [952753 | FM1STIF TRANSFORMER 10.7 MHz t o 5 | Rez9 L REE9 €655 27K
€423 | 22715207| 47 MFD E LECTROLYTIC 25V i A OHM 5% 1/2W = T202 | 952781 AM 1ST IF TRANSFORMER 455 KHz Liot ! | ] o4 9| 120K 05 5%
cast 227143 1 MFD ELE CTROLYTIC 50V g r N T203 | 952754 FM 2ND IF TRANSFORMER 10.7 MHz f £ =z S0 | ] 18K m
€452 |225482 | €80PF DISC 500V <a31 Tegoyee onte 124 952752 | AM2ND IF TRANSFORMER 455 KHz COLOR CODE I | z H H z £ it
C453 | 227143 TMFD EL.E CTROLYTIC 50 V. ! o T05 952755 FM3RD IF TRANSFORMER 10.7 MHz S S < S —¢ 1 1 | re28
€454 [22.5688 |, 1000 PF O £SC. 500V % 6. SOk OHM S5 (ALT 63.7875 1 T208 952543 AM3RD IF TRANSFORMER 455 KHz. ] = 7 o =
€455 | 225251 15 MFO D RSC. +20% 10V R424  |B3.2922-20| 100K OHM 5% (ALT 63-7858 1/2W 5%) 1207 | 95-2756 FM RATIO DETECTOR 10.7 KHz H > = 12K R656 656 RE62
€456 | 225261 15 MFD D> KSC, £20% 10V R425 | 53.9842 500K FRONT TO REAR BALANCE o L} 33K [
case 224 0047 MFED  DISC. 500V CONTROL 1301 953021 | 19KHZINPUT COIL ¢ O | €659,,680PF L
Ca59 225989 02 MFD DO RSC, + 20% 25V R426 | 829860 500K FRONT BALANCE CONTROL T02 | 953023 38 KHz DETECTOR COIL — { —_.———— e — —— 0047 5%
C460 | 22.5261 SMID iS22m0y R427 | 63994676 | 1.5K OHM 5% (ALT. 63-7793 1/2W 20%) | DOT.MARK FOR [ [ ] j 2.9 ¢ = Re68
©263 | 225989 | .02MFD DMisC.t RA428 | 63992150 | 120 OHM 5% (ALT 63-7747 1/2W 10%) REFERENCE Re63 56K
3:; ;;-;153 ;:MFD ELE ”ROLV;;;?VEW R429 | 63.0921-96 | 10K OHM 5% (ALT 63,7827 1/2W 10%) LF TERMINATION ] 16.6¥} 3.6K ces7 5%
case | 22715209 | 220 MFD. Eucmownc v Ra51 | 63.092048| 1.5M OHM1RW 10% (ALT 637018 12w 10%) 321 TRAP COIL TTOM VIEW) 1 +. I 0 g e B 5%, o022
©ca67 | 22265 | 50 PF DISEC. £ & R452 | 63.9921-88| 4.7K OHMEX (ALT 637813 1/2W 10%) MX COILS AM. ANTENNA L301 {8oTTo L+ ] —I | -
CA88 | 22.7151-09 | 220 MFD El.scmomlcmv RAS3 | 63.8921.70 | 820 OMM B% {ALT 63-7782 1/2W 10%) 851333 BAND SWITCH (BOTTOM VIEW) (REAR VIEW) 20-3080 o = R6TI
0469 225862 | 0.1 MFD MAIVLAR Y R454  (630921-92| £.8K OHM 5% (ALT 63-7820 1/2W 10%) 851309 | DECODER SWITCH J $-88463 8 KHz HT OUTPUT *5 > Rél4 56K
€470 | 227144-12| 1000 MED. ELECTROLYTIC 38V R455 | 63-9921-92] 6.8K OHM 5% (ALY §3-7820 1/2W 10%) BRI IALION OFE SWITCRS . DET COIL . = | c652 654 59
ca71 | 222939 680 PF DISSC. R46S | 63.992206| 27K OHM 6% (ALT 63-7845 1/2W 10%) 861274 AFCSWITCH 1303 5V | & | 68K =
€472 | 223177 | 290 PF DISSC 1 10% 500V RA61 |63.9921-82] 6.8K OHM 5% IALT 63.7820 1/2W 10%) =C315 ’ 3y bVo-p | = €230 9 | 5%
i N R84 [63.9922:20| 100K OHMEX (ALT 63.7869 1/2W 10%) [ 10307 | 2217801 | MONOLITHIC MULTIPLEX *6.0 1 ! ! R660
> R465 | 63-9921-84| 3.3K OHM 5% (ALT. 63.7806 1/2W 10%) OR OEMODULATOR (SEE C-306) PP I R307 C313 -L | 1.8K R6I5 €608
R466 | 63.9921-34| 27 OHM 5% (ALT. 637719 1/2W 10%) 22178 | T R309 glso 56K LEK;NEL T 05 = 6l oov | T 50v X > T
4.7K OHM 6% [ALT. 63.7813 1/2W 10%) 470 100K g wy, 36K .0
SR 10347 AFC DIODE R303 (309 PE = 5% 1% % E
e o AL R 390k £200 ouTPUT Q204 l R653 RES4 Rels 5% . SRe70
i 73 AN 5% 103189 | "5 R308 TUNING 220K 2652 K Cglz R6I7 120K
| x5t 2 DISC 166VAG & cazo1 [ 10390 GERMANIUM DIODE } ¢301 [ L 100K Lcsi | | 5% 047 56K
509 2200 MFD ELECTROLYTIC 16V Wi cR202 | 10390 GERMANIUN DIODE MATCHED PAIR 370PF Clolo C T470 CONTROL J..— = DECODE Re64 \ 5% ¥
K OHM 1/2 5% (A CR204 | 103:2307 | GERMANIUM DIO! t5% w W 8 ° H 0PI L =FF (121-858) = =
601 (223034 | osMFD DR ESC 25V Ra78 | 63992160 120 ONM 6% (ALT 63.7747 1/2w 10%) | CR205 | 1032307 | GERMANIUM DIoDE : * c303 = l (121~ 433) 68K
€602 1227114 A7TMFD T ANTALIJM 20% 35V Re79 | 63992196 | 10K OMM 5% (ALT 63.7827 1/2W 10%) CR206 | 103-2301 | GERMANIUM DIODE I M % a7 3 g 50 5%
ceo3s | 222397 | 100PF DISC s00v 25
273 | IMFDELE CTROLYTICS0V .2VP-F) 12VP-P N| 0s3 | | Q651 Rees Csnfa Reis
€605 | 223034 05 MFD D> I = -
CO08 | 225637 | 0047 MFD® MYLAR 200V €302 {0” _______@ PHONO PRE-AMPLIFIER L6k ol 36K
C807 (227178 | .022MFD EVAYLAR 200V R301 1301 [ (121-430) 5% 5%
ooe | 22 WYLABR 100V 18K 6 T
€603 | 225482 | 680 PF DISSC 500V TRAP *
C610 | 227143 1MFD ELES CTROLYTIC 50V . = »* | l R666 €662
o611 227143 1 MFD ELES CYROLYTIC 50V i = 4}
ez | 2707 | 047 MED IVAVLAR BOV , g 0050 9.1K 047
CeM4 228482 | 680 PF DISSC 500V 180K OHM 5% (ALT 637880 1/2W 10%) 21278 SILICON RECTIF(E =i ) I 5% RE6T
1039 ZENER BIODE {SEE LEGEND!
css1 |223034 | 05MEDD asc 257 220K OMM 5% (ALT 63-7883 1/2W 10%} 100K
1711 T AONTALUM 20% 35V 220K OHM 5% (ALT. 63.7883 1/2W 10%) M 1226801 | TUNING METER R234 |
ey 187y | D A 27K OHM 5% (ALT 63.7845 1/2W 10%) 228 2K =
€854 227143 w;::;l.pe‘cmzm.vnc 50V T3K OHM 5% [ALT 63-7848 1/2W 10%) 1226802 | TUNING METER \ BIAS. ADJ, I 4979m
655 223038 | SC, 25V i TGRS
Cobe | 22.5637 ‘0047 MFDN:WLAR 200v 150K OHM 5% (ALT 637876 172 10%) i RAGH i 30y l
€857 | 227170 | 1022 MFD PVAYLAR 200V :
G50 | 226063 | OrWYLAFN'T 1.8K OHM 6% (ALT 637796 1/2W 10%) | I
0659 | 225482 | 680 PF DISS: 8
27K OHM (ALT. 63-7844 1/2W 5%) 131V B+
g o | TS gmlmeny eyt : | |
cesz | 227071 547 MFD NVIYLAR 50V 3.6K OHM 6% (ALT. 63-7808 1/2W 5%} " . i H
¥ | LA 68K OMM 5% (ALT. 63.7861 1/2W 5%) STEREO INDICATOR LIGHT ! |
€663 227143 1 MFD ELEE CTROLYTIC 50V 3.6K OHM 5% (ALT 63-7808 1/2W 5%}
g:g b mg:gggx& 9.1K OHM 5% (ALT. 637825 1/2W 5%) e ————————— ] -
56K DHM 5% [ALT. 63-7858 1/2W 5%}
Sy |Bles | LMeoELECTROLYTICRV AZ0CORM B AL 827833 110W 10%)
225482 | 680
56K OMM 5% [ALT. 83-7659 1/2W 10%)
o0 |B27as | IWPDELE STROLYTIC SOV
Co0s | 22088 | 1006 PF DI e Soow 36K OHM &% (AL 63-7850 1724 10%) 1C 301 WAVE FORMS
C805 | 225251 15 MFD DM, + 20% 10V TR onm e
€806 | 225251 15 MFD DMSC. + 20% 10V 22K O 1729
G07 | 22714203 47 MFD ER_ECTROLYTIC 257 T2k o 1w
808 0047 MFD__ DISC. 500V o i
80 22—59!9 2 +20% 25V M 1/;
c81o | 225251 SC. £ 20% 0V
Ce13 225989 | .02 MFD DR SC. £ 0% 26V i ONM $% [ALT 627631 1/2 108) —_
gz |zmes | gauroDESCianav o CHASSIS 6WGR90 — SCHEMATIC
cais 222 220 PF + 200 0o i
c8i6 | 22715209| 220MFDE 9 ECTROLYTIC 26V 30K OHM % (ALY 63-7852 VR
€817 | 257688 | 60PFDISC - SEX £.8K OHM 5% {ALT. 63.7820 1/2W 10%)
Goir | 227ses) ZoMPDE LECTAOLVTIC 16v R633 | 63932208 | 33K OHM 6% (ALT Gacroka 1/a0 10%]
Cois | 226882 | 61 MFDM=w LA RB34 | 63.9922.00| 15K OHM 6% {ALT 63.7834 1/2W 10%) ag79E2

PIN 12 (UPPER) RIGHT OUTPUT
PIN 2 PIN 1 38 KHZ TANK END
COMPOSITE L&R, L-R (IKHZ 19 KHZ WITH L 19 Kz 38K POLSES KHZ PIN 11 (LOWER) LEFT OUTPUT
LEFT ONLY) 19 KHZ PILOT 10% ONLY) 200 MV P/P 1.2V /P 8OMV P/P 13V E/P (LINPUT ONLY) 1V P 28




Bra—+t210—C)e

PHONO INPUT,DECODER SWITCH IN MIDDLE POSlTION MAXIIUI‘ LOUDNESS, BASS, TREBLE,

BALANCE CONTROLS CENTERED.

+57.00———{(C)e

I.1dd

BOHM
Z.OUTPUT LOAD

——— e ———— e — = —

| cai8 —
l . Q403 220 cazze L Lcais l
caoe |1 PRE-DRIVER . BTE!
- 0047 | l Q402 (121-877) |
L R&IT R4I9
Q405
| migur | ceo caoe | Lodowess | (1221008 ) 4 & OUTPUT |
FRONT Lo F1000PF ﬁ%’g:?t g;g’ l vaw (121-927-01)
CHANNEL -+ 2 FRONT) 4t 4 | g?'oaprp 7 v |
T C409 it 14.3v ik
R404 ' ! zp RAI3(R) l Z e
oK R405 [ * — fﬁOK | R429 GO . : 3V
R4I10(R) TREBLE 10 -rt e - ‘ i
closo'u: ccos Iuss Jo— CONTROL | v l 1455 1 ’ % Ll I
| 1L - ';: n | 01 ‘ ,,*x*
Ml 4o Lecas I_ RA4IS R4I6 . &Y Q406
I | o J5p T.020 I = 33K i QUTPUT
| | = - s Lgais 156V (121-926-00)
| tumize0 Q404
| | DRIVER
| | 1% 4 . w7~ = (izi-iooe) i
| pr- | ueti ) A k| e N |
e ! (FRONT) > (B Blko 2.5V, Q453 538 el caesl
Sov i A
| ms | 42T case | ] 1 cas PRE-DRIVER . I
| .eFT cs [1suEe | 9 08 ) AF5oar | touar ghaze (121-877)
FRONT #6.01c ¢ nsy | Bv {5 0452 Rae? OUTPUT
| cHANNEL  sov 1, = l I = = :\um% AM)P. ; (121-927-01) mg
-nt 121-1005 FRONT
_— -———{[——‘ 6.6V CHANNEL
B Q451 s 1 caes cae? 6-1v Raz7 I :
I PRE-AMP. #1.5V|E Ras4 220PF| SOPF, £5% . a7
| , 6.8K I | 1k a3V 1} ¢ l >_
] (121-433) ust, cass3 4 | | a7e G484 asv, »
— ot ?8&’“' l 10K A v - |>_EF'
Ress -wwI—| ' ~‘
ua gl‘)l‘lglLISL c463 | l\ i ‘ CHANNEL
- T2 l l caoer ‘ L 16,1V ¢ FRONT
- | L ’ l R464  JRA65 S RAEE L d 054:\:31&’;
= - l l = 100K 3.3k 0.5V, OUTPUT |
{ R s Lase 156 (121-926-01)
. — - R478 Q454 l
_ [ L L® 320 L DRIVER L
Q80! | < (121-1006) l
PRE-AMP. l l
(121-433) | | |
R802 | l
808
reol $47F 4o 0047 | | . N
RIGHT : 3 " | l
RE. 801 ri‘/v 193 1 esos | ook cR809 l |
CHANNEL | { pad %0V I000PF| LOUDNESS 27 | l |
-t
(3
w ||| '
350K Q803
? TREBLE I PRE-DRIVER l
| CONTROL l l Q802 (121-877) I
Leas AUDIO AMP. Rei7
Lt coor | ozp | ! (121-1005) A |
[t d
=3 | “‘L | = l S30rep S0P, 1% |CHANNEL
| = i | TAAL i GUTPUTS
| R826 l l caia l ReAR
500k R829 ToF ey CHANNEL
1 - | i | S e | >
. 13.av aos1 |5°v I (REAR) | I CE%I . g E—<BLK I s;vgs%:elr
LEFT ISUEG] +3- | cose --_l-_-sa ? REI4  SROIS SREIG =
REAR i} | 4} I | = 100! 33K g27 s
CHANNEL ¢85l s6vlc 0047 ¢ _E< I >_CEFT
I - co54 4=ty CBI6
+20 420 Fioooee Ll.%mm:ss 4 | - P | omsve
1 SiLerr nan)| 41 f = < = (121-1006)
assi | T o) 1 | 1‘ = seov| |
PRE-AMP. [, [#1sv o8 RESS »> ?Rau ) gaesi] '
(w 320 1
(121-433) o5z cass = o5k Tshalel) 50K | | v, SEOM. 5855 J.class I
680PF 13| 856 | BASS CONTROL TREBLE Q853 S T I
134V ness I‘“' m CONTROL PRE-DRIVER RB6S =
fos - caso0 1 | | Q852 (121-877) Ros |
- RO 15p T recas AUDIO AMP RB67 % OUTPUT |
68K ' || ReS “(121-1005) &% van  \ba Juzi-sz7-on
1L - l l gggswp ! 8%k 5% 16.1V ‘
1t ]
l —Ya3v — i i c870 ‘
R633 | AT 00 I
33K l Ra7e Coee o ot
! s |
10K -nt 2 l
- + l ’ {-.: 3.6V e RE77 l
L.‘_‘cm l I l g \ v RAT 1500p S |
3 _4.7v cent i i 2w |.
Sorr  shex » ‘ 680 PF 6.1V L
wr  Seak I L gy 3% ass6 l
Q603 = I | = - 2.5V OUTPUT [
PHASE INVERTER + Lugase 0854 (121-926-01)
(121-433) | | 4 L ne7s L DR:gER) L |
19moc1 = = Al =(121-1006 =

29

CHASSIS BWGR90 — SCHEMATIC

TRANSISTOR LEAD LAYOUTS

LEAD END VIEWS

GATE |

SOURCE
00T ON W!
OF DEVIC

8
¢ l ¢ /Ol\~/ \

-i"f COLOR E—>e C
20T = fa-FLAT

OPTIONAL

Q2, QI0t, Q102,Q201,Q401,Q402,Q403,
Q451,0452,0Q453,0601 ,0602,2603,Q651,
Q652,080!,0802,Q803,088!,0852,0853

‘ E
4 \0‘-0 ORMN—
—J

E—oo

FLAT-
OPTIONAL

Q202 & Q203 ONLY

SOURCE
e
7
DRAIN GATE

SOU[:\:;.G;E

Q204
SOURCE AND DRAIN ARE INTERCHANGEABLE

RECORD CHANGER

O TEST POINTS
FMANTENNA INPUT
FM-RF-AGC.(REV)
IST FM.LF INPUT
2NDFM.LF INPUT
RATIO DETECTOR INPUT
FM. LF OUTPUT

F M. DETECTOR OUTPUT

n"mo o

+

FM. B+

AM. B+

AM.RF INPUTB AM. LF INPUT
3RO EM. I F INPUT

19 Kuz A.C. GAIN

MI 19 Knz DC. GAIN

ENnrxexT T

Q404, Q405, 0406.0454,0455 Q456,
Q804, 0805, 0806,0854,Q0855,0856

1.C.-
LEAD END VIEW

301

1C-301 VOLTAGES
2" MONAURAL|STEREO|STEREQ P-P
Nl 2.1 .8
.6 -6 -2
X] .9 .2
2.0 0.7 —
0 0 —
0

RATIO DETECTOR PRIMARY TUNING

NOTES,

UL VOLTASES ARE §C UNLESS OTHERWISE SPECIFIEC

5 /OLTAGES SNOWN ARE MEASURED FAOM “N&SSIS 1N FM ST ERED uSIliG:
O SIGNAL INPUT, LOUONESS CGNTROL AT M e

VOLTAGE 120V A € USING A WIGH IMPEDANGE V T V.

AL RESISTOR' 1n ONNS, (4 WATT CARION OF CARGON FILM  UNLESS
OTHERWISE SPELIFIE

ALL CAPACITORS ARE IN MICROFARADS £10% WHLE
TMERWISE SPECIFIED, LXCEPT ELECTROLYTICS WhicH ARE +100% -10%

LF TREQUENCT: A 438t
107uN

TUNING RANGE A M 340 1600KR
Fuas 100un

1 INDICATES CHASSIS GROUND

P INDICATES +20'% TOLERANCE

+ INDICATES VOLTAGE
o INCICATES TEST POINTS
ARROWS ON CCNTROLS 'NDICATE CLOCKWISE ROTATION

120927 C1 15 INSULATEL FROM CHAS:

# VOLTAGES MEASURED WITH 'TEI[O Pyt
(10% PILOT, 45% LR, 45% L= R).



SWI SECTION |

FRONTIA .
#12 ‘
_ YEL TO !
SWI SECTION | SWISECTION 2 SWI SECTIONI SW| SECTION | ! SWI SECTION |
FRgfl'TT 1A REAR 2B MI FRONT IA FRONTIA F:‘RtONJ’ 1A
#2,14 SWISECTION2 — & #10 Q204 #26 Ql?Z 2 Qlol
REAR 2B 3 121-858 121-714 121-850
DS30! #20:32 w ~N $=0.7V E=il.9V E= 0.36V
38| & D=11.07V B=1I3V B 0,98V
ol o G=0.0V C=0V C= 2.4V
- Nk y{ ﬂ; % . . i ; ” d’
N 302 A
- 1C- : ” A > -
b ot .I& Twav ! ol
L3001 = )
— 4‘1. . ¢ L "%
- - e > 2 ‘ - S 6 ' 5 ; v < / " ;
BLUETO A @ 10 L : []13. . .
SWISECTION2 = e WO ; :
REAR 2B vl Ji) % ! . | .05 1 ‘ “5;‘
#*12,30 : : : " ~ - , ,
o 2 68K | 20% 8
SW4  gyg| ;
OFF — b v
AFCO L we G o
a 2 : VA 19.8. 5
=
< N (S A c5
em g : _J L o L)
<3 ! = It
5:1: Wi -
moOj|o® L . -
5% I = / .
| : 3
N F
CI5° F.M. ANTENNA
. x L)
: : - = iy LN ¢
<, . — . - ~;«;‘ > i
: : . : i el iy e '2';%2\/6
o c : Loy Lo S e L R 82
Q203 Q202 Q20I Q2 _: M. e
121-950 121-950 121-614 121- 613 ; G2:5.5V
E=1.4V | E=2.2V E=1.06V E=0.98V !
B=2.1V . B=2.9V B=.76V B=I.6V ‘ 1
C=8.1V €=10.7V C=12.2V C=12.2V | L
6WGR90 ' i
: < L
4979cCl 526-3 i rf us c {)
il (o) o) o ©
! GRAY
CHASSIS 6WGR90 — RF/IF/MPX — CHASSIS WIRING AND COMPONENTS VIEWED FROM FOIL SIDE 30
2 |
. —




BASS __ — LOUDNESS BALANCE CONTROL

CONTROL CONTROL O TEST POINTS TRANSISTORS
BALANCE STEREO A || FM. ANTENNA INPUT No. |PART No. DESCRIPTION
STEREO TREBLE CONTROL — —CONTROL TUNING INDICATOR D || Ist FM. IF INPUT al 121-053| FM —RF
HEADPHONE POWER BALANCE POINTER IGHT E || 2nd FM. IF INPUT Q2 121~ 613| FM. CONVERTER
JACKS ON-OFF SWITCH DISRLAY LIGHT F | 3vd EM. IF iNPUT Q101 [[121-735] A.M. CONVERTER
, ‘ ‘ v , ALLEGRO FI | RATIO DETECTOR IF INPUT Q201 AM.—FM. |t IF
REAR FRONT LIGHT
L 6 | FM. IF OUTPUT Q202 [[121-950[ AM-FM. 2nd IF
.%Jﬁ]r m | 112 r 1 H | FM. DETECTOR OUTPUT Q203 FM. 3rd IF
T T s — = — H+ | RATIO DETECTOR PRIMARY TUNING Q401 |[121-433 | BUFFER AM PLIFIER
UUUT —UUUT Uuuuu UUCUU :: UU = | J EM. B+ Q402 [|121-1005 | AUDIO AMPL {FIER
= | Lio 10005000 | K | AM B+ Q403 [[121-877 | PRE-DRIVER
| BALANCE DISPLAY L A.M. RF INPUT & AM. IF INPUT Q404 [|121-1006 | DRIVER
| POINTER TAPE SWITCH—  ~PHONO SWITCH . M_[ 19 kHz AC GAIN Q405 Jizi-s27-0l| =
| | MI || 19 kHz DC GAIN Q406 [121-926-01
| AUXILIARY FM. STEREO Q451 | 121-433 | BUFFER AM PLIFIER
! SWITCH SWITCH Q452 121-1005| AUDIO AMPL_IFIER
. [Qa53[121-877 | PRE-DRIVER
: MATRIX DECODE SWITCH FM. SINITCH aasal 25006 ORIVER
I AFC SWITCH A.M. SWITCH Q499 Ji21-927-0l) 1o r
EHONO I Y Q456 [121-926-01
POWER | l Q601 121-433 PRE-AMPLIFIER
SOCKET ﬁ Q602 DECODE PRE-AMPLIFIER
TO Q45! G SETETETTE OO A M. DIAL SCALE LIGHT Q603 || 121-430 | PHASE INVELRTER
AC POWER ON-OFF [ Qao0i  Qsol f@ agos £k v (L F.M. DIAL SCALE LIGHT , Q651 PRE-AMPL1 FIER
SOCKET SWITCH s E@ d Q8s nf [N Q652 | 121-433 | DECODE PR E-AMPLIFIER
(TAPE) E@B app g Q801 BUFFER AM PLIFIER
-1
CI3, FM. OSCILLATOR TRIMMER (108 MHz) 9802}121-1005] AUDIO AMP";'F'ER
L4,FM. OSCILLATOR COIL (90 MHz) Q803 121-877| PRE-DRIVE
L2,FM. RF COIL Q804 ||121-1006 | DRIVER
T L1, .M. ANTENNA COIL 007
S Q805 [izi-927-01] | o
n Q806 [12-926-01
Q851 || 121-430| BUFFER AM PLIFIER
> CIA, M. ANTENNA TRIMMER (106 MHz) Q852 [121-1005| AUDIO AMPL.IFIER
L CIF, AM. ANTENNA TRIMMER (1400 kHz) Q853 | 121-877 | PRE-DRIVE R
\ F501, 1.6 AMP SLO-BLO FUSE = CiC, FFM. RF TRIMMER (106 MHz) Q854 {121-1006| DRIVER
F502, 2.0 AMP. REGULAR FUSE = CIH, A.M. OSCILLATOR TRIMMER (1630 kHz) Q855 [|121-927-01
TO T20l, FM. Ist IF TRANSFORMER (10.7 MHz) 8 OUTPUT
HEADPHONE T203, F.M. 2nd IF TRANSFORMER (10.7 MHz) ass5e '222';9‘7?;5'8:
[ T202,F.M. Ist IF TRANSFORMER (455 kHz) tc301 [22rd> O wuLTiPLEX DEMODULATOR
Q802 Q@52 0402 Q452 > T204,A.M. 2nd IF TRANSFORMER (455 kHz)
S ) O O O TIOI, A.M. OSCILLATOR TRANSFORMER
R T e AWMVEAY 4 = C ¢ - s T206, A.M. 3rd IF TRANSFORMER (455 kHz)
S © \ = T205, .M. 3rd IF TRANSFORMER (10.7 MHz)  *
oa.emm 5 e 2 . R 0803@0853® °4°3® 0453.5 \ N T207, F.M. RATIO DETECTOR TRANSFORMER (10.7 MHz)
%N EL.L 6;© = 0804[§ a8s4ff a404[E aa54[E 5 T303, DETECTOR COIL TRANSFORMER (38 kHz) DIAL CORD DRIVE
L R LLE‘T fre:t Rean (O] IC301, MONOLITHIC MULTIPLEX DEMODULATOR oM N UL oL ooRMISEToS IOy 4 TuRNS (cw)
i J ;';g U{:; SPEAKER JACKS 2805 Q806 0855 Q856 Q405 Q406 Q455 Q456 , [TUNING SHAFT
vio PHONO AUXILIARY (CW) CLOCKWISE

X1 (CCW) COUNTERCLOCKWISE
YEL ACKS JACK = T e = L-:—l_l—a—l_\Hl % R301, 500 OHM MUTE CONTROL
TAPE S U:Um BCEU:U‘;?; B“U:UBCE B“U:U“E o T301, INPUT COIL (I9kHz)

PLAY EM ANTENNA BRACKET
—HEAT SINK

/ * !ANTENNA L(®)

INSULATOR MICA CLAMP 6 — START
~TRANSISTOR ‘ AN 172 TURN (CCW)

c ¥INSULATOR BUSHING 1983 .
SPHE RO SCREW 2FTITJ:RSNHS (ccw)
—
% MICA INSULATOR AND ] ) [ 5 T501, POWER TRANSFORMER

BUSHING ARE USED ON | ﬁ ﬁ ﬁ ﬁ ﬁ . 4983

Q805, 0855, 405, Q455 O\ v _J ...... O[5 57 O |57 7 o)t

(NPN OUTPUT TRANSISTORS) L. : AC PLUG r DOUBLE
. CHASSIS PULLEY

TRANSISTOR MOUNTING VIEW i . —
* l )
PULLEY IS IN

(CCW) POSITION
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PERFORMANCE.NO

Q2 Q20! Q202 Q203
121-613 121-950 121-950 | 121-950
| E=l.2V E=1.4V , E=2.2V | E=l.3V .
! B=1.8V B=2.05V B=3.0V ! B=2.2V ‘
‘ C=12.7V C=IL.3V c=ll.2V C=8.6V

! TO F.M. SW (C6) 8 |
F.M. STEREO SW (E6)

Ql
121-953
s=2.1V
D=9.3V
Gl=1.8V
62=5.5V

TO FM. SW (C6) & F.M. STEREO SW (E6)
TO A.M. SW (A3 & B3)
N/ WHT 10 AFC SW (Q2)

. BLACK o 5TEREO INDICATOR LIGHT DS301

LU/ WHT , o £ M. STEREO SWITCH (F4)

TO FM. SW (C3) AND

TO F.M. STEREO (E3) S6WGROI
A.M. SW (A6)
| 1123 :m §¥e§°eso) sf\v'f '(Jr 3) 4982D| 439C3
; QI0l
: 121-735
! E= 1.3V . .
; B=l.8V
C=12.9V

. 4 meeam —_— [y SV At aseIe MIDIAIA ARIN APAMPARNENTS VIFWED FROM FOILL SIDE 1 34



TO GROUND
ON POWER
SUPPLY CHASSIS

=
2
]
o
T
o
4
o

Q851 Q603 Q45! Q80! Q401

TO FM.
- R406A
CHASSIS INPUT Let T CoONT RIGATOSENT 121-430 121-430 121=433 1212433 1212433 gaUANCE
5 ] + 3
! M. 3 FM. 3| [ZSTEREQ LOUDNESS FM.  LOUDNESS E=lIV  E=0.5V E=2.3V E=1.4V E=2.3V CONTROL Ra0e 100K
INPUT (L) > | INPUT(R)E| [5 DEFEAT CONTROL ~ AFC  CONTROL B=I7V  B=LIV B=2.9V B=2.0V B=2.9V 400
DSX50I DSX502_ 5 - B __|= = - C=75V c=17V C=6.0V c=56V C=6.0V : -
LOT BALANCE @ o BES 2 [ Z| Ra06D R406C
PIsoT DISPLAY > I S y : o| RIGHT REAR LEFT REAR
LIGHT A TeHT NHE < 2 LOUDNESS  LOUDNESS
TO POWER : £ o T aux z CONTROL ~ CONTROL
SUPPLY  RED/YEL o | sl : ——

e

RATIO DETECTOR < 2LEM. REDZW : i
AM. INpUT—22Y 2 # of
Pk
Lz :29 808
. : / xf o
RED | 612 " .022
ot B WL Lo - RAI0 SOK
DSX505 POINTER ‘ 7 Bses TREBLE
LIGHT M ,
DSX504 . M. DIAL BRN >~ 3600
)SX504 SCALE LIGHT
“ o
AM. DIAL 0
‘ DSX503 gCALE LIGHT BRN |
BLU! Yy R4l2 250K
STEREO - ; BALANCE
DSX30! INDICATOR

LIGHT
IC30!1 PIN 6
POWER SUPPLY

TAPE INPUT YEL(H)

GRAY AUDIO INPL
(FRONT) GRN (R)

vio. CABLE

!

[
D]
Pandy

GRAY (R)—t ] R408 00K +— GRN
OR;:L; = © BASS —— YEL
Au>(<||=|§|3m)mpu7 e
BRN (R) —— TO POWER
aLUE:L: z SUPPLY
AUXI(I'.RIEAEY INPUT 6WGROI
: R
BLK(R) 4982D| 438-01-7
, Q60I Q65| Q602 Q652
- 121-433 121-433 121-433 121-433
E=6.1V E=6.1V E=4.5V E=4.5V
. B=6.6V B=6.6V B=5.1V B=5.1V
" C=13.1V C=13.1V C=8.4V Cc=8.4V
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Q805

121 -927-0l

E=l6.1V
B=16.6V
C=36V

oOmm
[T

TO
HEADPHONE
JACK REAR

Q806
121-926-0I
E=16.1V

B=15.6V
Cc=0

Q854 Q853 ’
121-1006 121-877 .
E=0 E=0.5V
B=0.5V B=l.IV ‘
C=15.6V C=156V
Q855 Q856 Q405 Q406 Q455 Q456
121-927-01 121-926-0I I121-927-01  121-926-01 121-927-01 121-926-0I
E=16.1V E=l6.1V E=16.1V E=16.1V E=16.1V E=16.1V
B=16.6V B=15.6V B=16.6V B=15.6V B=16.6V B=16.6V
C=36V c=0 c=0 c=0

Q404
121-1006
E=0

B=0.5V
C=I56V.

Q454
121-1006
E=0
B=0.5V
C=15.6V,
Q453

121-877:
E=05V

B=LIV |
C=i5.6V ,

Q403

121-877
E=0.5V
B=LIV .
c=15.6V

Q452

121-1005
E=14.3V’
B=13.6V
C=LIV

Q402

121-1005
E=143V

J

—~
TO HEAD PHONE
JACK FRONT

Q852
121-1005

| I E=14.3V | I
TO R408D TO R408C B=13.6V . TO R408B TO R408A
AND R4I0D AND R4I0C C=1.1V AND R4I10B AND R4I0A
CONT. ARM. CONT. ARM. CONT. ARM. CONT. ARM.

¥

1

CHASSIS 6WGR91 — POWER AMP — CHASS!S WIRING AND COMPONENTS VIEWED FROM FOIL SIDE

i

B=13.6V
C=LIV

6WGR9I
4982D1 542-2

K_COMMON
GRA TO PRE AMP BOARD
RF /1F/ MPX
TO TX50I
BRN TO PRE AMP_BOARD
BLK - BALANCE DISPLAY
POINTER

TO POWER OUTPUT BOARD

BRN TO PRE AMPR BOARD

TO SWX2 COM. TO PRE AMP. BOARD

TO TX50I

BLU

GRA
ORN

TO SWX2 OFF N.C TO SWX2 N.O. ON

TO TX501
TO PHONO
POWER SOCKET
YEL

TAPE
AC POWER
SOCKET

120V AC

6WGR9I '

4982 DI 54| A2

CHASSIS 6WGR91 — POWER SUPPLY — CHASSIS WIRING AND COMPONENTS VIEWED FROM FOIL SIDE
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