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C-60

B TO SERVICE PERSONNEL

1. Critical Components Information.
Components having special characteristics are marked A
and must be replaced with parts having specifications equal
to those originally installed.

EQUIPMENT
2. Leakage Current Measurement (For 120V Model Only). UNDER TEST
When service has been completed, it is imperative that you
verify that all exposed conductive surfaces are properly @
insulated from supply circuits.

e Meter impedance should be equivalent to 1500 ohm shunted WALL

by 0.15uF. OUTLET INSULATING TABLE
® Leakage current must not exceed 0.6mA,

® Be sure to test for leakage with the AC plug in both polarities.
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Il SPECIFICATIONS

Input Sensitivity/I mpedance

Channel Separation
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Phono 1 MC 100uV/10082, 1k$2 Phono MM (Input Short) 40Hz 86dB
MM 2.5mV/10082, 47k2 1kHz 80dB

(220P, 330P) 10kHz 70dB

Phono 2 MM 2.5mV/47k 2 (220P) Aux, Tape {5.1kQ) 40Hz 856dB
DAD, Aux, Tape, Tuner 150mV/47k Q2 1kHz 70dB

Input Sensitivity (New |HF)} 10kHz 60dB
Phono MC 33uV Tone Control Characteristics

MM 0.83mV BASS boost/cut +10dB
DAD, Aux, Tape, Tuner 50mV turnover frequency 100Hz ~ 500Hz

Maximum—Input Signal {1kHz, 0.01% THD) TREBLE boost/cut +10dB

Phono MC 20mV turnover frequency 1kHz ~ 5kHz
MM 500mV Filter Characteristics

Output Level/impedance Subsonic 15Hz, —12dB/oct
Rec Out 160mV/60052 Continuous Loudness Control (Level-related equalization)

Pre Out 1.5v/470 Attenuation 40dB (1kHz)

Maximum Voitage Output Audio Muting —~20dB
20Hz ~ 20kHz 1% THD Gain Tracking Error (0 ~ —60dB) 2dB

Pre Qut 8.5v Power Supply

Headphone Jack Rsted Output/Impedance U.S.A. & Canadian models 120V AC, 60Hz
0.01% THD 1kHz 6V/100Q General model 110~ 130V AC/220 ~ 240V AC

Frequency Response (Tone Bypass ON) 50/60Hz
DAD Aux, Tape, Tuner 20Hz ~20kHz +0 4B European model 220 ~ 240V AC, 50Hz

RIAA Equalization Deviation -0.2 Australian model 240V AC, 50Hz
Phono MC/MM 20Hz ~ 20kHz i0.2dB Power Consumption 30w
Phono MC/MM 10Hz ~ 100kHz +0.5d8 AC Outlet (U.S.A., Canadian and General models)

Total Harmonic Distortion Switched x5 200W max.
Phono MC 1o Rec Qut 3V 0.002% Unswitched x 1 800W max, (U, C)
Phono MM to Rec Out 3V 0.001% 400W max. (R)
DAD, Aux, Tape, Tuner to Pre Qut 3V 0.001% Dimensions (W x H x D)

Intermodulation Distortion (Tone Bypass ON) 435 x 95 x 380 mm
DAD, Aux, Tape, Tuner 5V output 0.002% {17-1/8" x 3-3/4" x 14-15/16"")

Signal to Noise Ratio (IHF-A-Network) Weight 6.8kg (14 Ibs. 150z.)
Phono MC (500uV tnput Shorted) 90dB
Phono MM (5mV Input Shorted) 95dB Specifications subject to change without notice.

DAD, Aux, Tape, Tuner ... U.S.A. model
{Tone Bypass ON, 150mV Input Shorted) 106dB (© Canadian model

Signal to Noise Ratio (New IHF) e 'an mode

Phono MC 80dB (A) ... Australian model
MM 83d8 {E) ..... European model
DAD, Aux, Tape, Tuner 103d8 (R) ..... General model

Rasidual Noise (IHF-A-Network)

1.5uV



C-60

Il INTERNAL VIEW

@ POWER TRANSFORMER
General Model: GA67540
U.S.A. & Canadian models: GA67550
Australian & European models: GA67880
@ TONE CONTROL CIRCUIT BOARD
€ 6dB FLAT AMP SECTION
@O EQUALIZER CIRCUIT BOARD
©@ MC AMP SECTION
@O POWER SWITCH
@ TONE CONTROL SECTION
@ 14dB FLAT AMP SECTION
@© EQ AMP SECTION

6 7 3 (9]
B DISASSEMBLY PROCEDURES
(Remove parts in order to disassemble as numbered) 3. Removal of Panel Unit

a. Remove the knobs.

1. Removal of Top Cover NOTE: Remove the VOL. and LOUD. knobs by hexagon
a. Remove 5 screws ( (D)) in Fig. 1. lench 2mm or 5/64I C
2. Removal of Bottom Cover b. Remove 8 screws { (8) ) in Fig. 1.
a. Remove 8 screws ( @) ) in Fig. 1.

Bottom Cover

Fig. 1
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Il ADJUSTMENTS
BEFORE COMMENCING * Emodel 220V AC.
1. Make sure that primary supply voltage comes within *120V AC * 10% (U, C models). A model 240V AC.

2. Proceed with the adjustments about 5 minutes after the power has been turned on
to stabilize the operation of the amplifier.

imimimis Ly
= |

e Set the controls to the following positions.
PHONO - MC Equalizer ]
REC QUT - PHONO Circuit Board
Adjustment | Test |Instrument| Adjustment | —
item point | required points Rating VR101 VR102
® ®
DC offset | REC DCVM VR101 (Lch)
ouT oV £100mvV ~
VR 102 (Rch)
[EQUALIZER] _|_|_

Fig. 2
CAUTION:
The bus bar used in the PC board for this unit serves not only as a ground, but also for
+B and —B power sources. Please take care when taking readings.
e it
%/ r_\ /7 N\ j
=
+B1 +20V 1V
—B1 20V 11V A
¥B2 | +16V 1V Fig. 3
—B2 —16V 1V
E GND




Il PRINTED CIRCUIT BOARD (Pattern side)

e Tone Control Circuit Board (2) o Tone Control Circuit Board (5)
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o Tone Control Circuit Board (1)
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Note 2 : Mounting 1C301, 303, 305, 306
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This schematic diagram is for U.S. and Canadian models.
As the following parts and values differ from each model,
so refer to the corresponding column.
*marked RESISTOR
REMARKS PARTS NAME
R,U,C A E NO MARK | CARBON FILM RESISTOR
C105, 106 Open 0.01 Power Supply Voltage Table a METAL OXIDE _FILM RESISTOR
C191 ~200 Open 220p - METAL FILM RESISTOR
C186, 187 Open 0.01 s METAL PLATE RESISTOR
c188 Open 0.01/500 g :‘109' NT VOLTAGE J\ a FLAME PROOF CARBON FILM RESISTER
. +20V E1V 2 SEM! _VARIABLE RESISTOR
gggg 82? 0 51(/)‘;00 EMITTER 2 PIN CONNECTION DIAGRAM OF TRANSISTORS, DIODES AND ICS.
n R
TR150 _ + 75 GR, 8L, V) | 25K389 (BL, V} 151555 SLV-56URC3H NJM2041S NJM4560S | BA4561S M5220L
L101, 102 Open 15pH ® All voltages are measured with a 10MSL/V DC electric EMITTER 20V =1V B o :; 328532 (@R, s 523?2; 5231225 28146 (GR. BL. . 152473 NJMA45565 NJMA4558S CAPACITOR
R107, 108 Short 220 volt meter. TR340 2sC2878 25D1260 HZ-6CIL
R155 156 220 1.5k e Components having special characteristics are marked EMITTER +16V 1V 25B560 25D947 :ggg; Cathode REMARKS PARTS NAME
TONE CONTROL A and must be repla'cgd wit/_r parts having specifica- TR341 gggggg /l' 1SR35.100A NO MARK | ELECTROLYTIC CAPACITOR #
) Set Non Set tions equal to those originally installed. ) EMITTER —18V 1V 5502061 £ . s<=° RD3.0EB2 Anode NO MARK | CERAMIC CAPACITOR
o Schematic diagram is subject to change without notice. 258737 (Q,R,S) Cs <t la HZ9C-3 © POLYESTEL FILM CAPACITOR |1t
® POLYPROPYLEN FILM CAPACITOR
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® Components having special characteristics are marked A and C-60
must be replaced with parts having specifications equal to those
PARTS LIST originally installed.
e Carbon resistors of C-60 are 1/4W,
There are no discription about them in this parts list.
. ELECTRI CAL PARTS Use the ““Parts No.” HJ35QO0QQ (1/4W) or equivalent.
sz.' Part No. Description w & % Remarks C&'g?;" Markets | 52
NA 08 48 00 | Equalizer Circuit Board fa54%—>—+ R,U,C
NA 08 48 10 " " A.E
FG 41122 20 | Ceramic Cap 2200F SOV [+ 5 a3 > [C191-200 AE
FG 44 141 00 » 0.014F SO0V " €105,106,186,187 A E
UT 145 121100 | Polypropy lene Film Cap | 100pF 100V |# 1§ 7 o 2 > |§49%49%08%
UT 452180 " 180pF 100V " c131~134
UT 4522 20 " 220pF 100V " €149,150,175,176
UT 145 23 130 n 330pF 100V " c161,162
UT 45 124 170 " 470pF 100V " C177,178,214
UT 145 126 180 ) 680pF 100V " C123-126
UT |45 128 20 " 820pF 100V " C127~130
UT 145131120 " 1200pF 100V " C151,152
FU 13513190 | Mica Cap 39pF 500V |v 4 #H 2 > |C135,136,141,142
FV 44 91 100 | Electrolytic Cap 1000.F 25V |75xF w44 £ a> |C201,202
UK 14 72 20 " 22,F 25V |8 P 3 > |Gdlt%es
FZ 10016160 " 47004F 35V |[7n y 24 3> [C211,212
FH :23:41.00 | Ceramic Cap 001,F 500V + 5 o >~ |[C188 AE
FA 1153510 | Mylar Cap 5100pF 50V |v 4 5 — a3 > |C169,170
UA 1254160 " 0.016uF 50V " C155,156
UA 125142 100 " 0.024F 50V " C167,168
UA 12543 90 " 0.0394F 50V " C153,154
UWIg1 82 120 | Electrolytic Cap 2204F 6.3V |# & a3 > [C113,114,117,118
UWi93 8100 B 1004F 16V P C143~146
UWi94 171100 " 104F 25V " C119~122,205~210
UT !45:41:00 | Polypropylene Film Cap | 0.014F 100V |# 1y 7 n 13 > [C109,110,213
UT 146142170 " 0.0274F 100V " C165,166
UT :46:51 100 " 0.1xF 100V " C163,164
GE 190103 30 | Choke Coil 2204H Fa—2134n |L103,104
GE {90 {08 40 Coi | 15uH a 1 » |L101,102 AE
HT 14110020 | Semi Variable Resistor  |[B1kQ  SR19R [# % # # |VR101,102
HV (45134 70 | Flam Proof Resistor 4.70 RIMAL T — H AR | B 5088.219-222. A
HV 45132 120 " 2.20 n R275,276 A
B HZ 100 44 50 | Carbon Resistor 120 W A — M » & H |R149~152
HZ |00 144 160 " 5600 1W " R121~124
iA 110116 70| Transistor 25A101500.Y) [ 5 > » % % [TR111-114
iB 10750 00 ) 2SB750 " TR150
iC 118115100 " 25C1815(0,Y) " JEA AN AN
iC 28178100 " 25C2878 " TR145,146
iD [12]75110 " 2SD1275 " TR149
E 110,22 40| FET ZSKT46(GR.BLV] |F E T |TR121,122
€ 10/45,10] Dual FET 7SK389(BL,V) ¥ {7 ML F ET |TRI33,134
i |05{60/00| Transistor 2SB560 b5 > v X% 121,‘?4%,21"413"}.,“9,_
iX 160:32:80 n 25A935 " n hang
D 043800 75D438 " 150741 a2 } e
iX 160132:90 " 25C2061 " n "
I [iB 107:37:00 " 2SB737Q.R,S] " TR105-108
D '07{86700 25DTBBIO.R,9) P TR101~104

#New Parts ($R#B&)
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2‘:':" Part No. Description w & % Remarks C&n;?e?n Markets | 722
iF 100100140 | Diode 151555 ¥ 4+ — F|HOgpee2g,
iF 100i06:70| 152473 " n changoable
iF 100115110 | Zener Diode HZ-6CIL vrF—4%—F | P
iF 10020!80 " HZ16-3L " D131,132
iF 100123150 n HZ12-B2 " D133,134
iH 100!14:30| Diode 1SR35-100A |¥ 4 # — F [D135-138 .
iG 107!69!00|IC NJM2041S i c |Ic101~106
iG 109120:00| » M5220L " IC107
KA 19068160 | Push Switch YE—FFyL 1M vF |SW102 C-80
KA 19016910 " J£-tn-%Y-24y¥ |SW103 c-80
KA 590 569 izo n " SW101 c-80
LB 12012560 | Pin Jack 2P ¥ ¥ 3 4 v & |PJI02
LB 40/10/30| ap " PJ104,105
LB 140:13:00 n 4P n PJ101
L8 §4o§1o§50 " 4p " PJ103
LA 100:21:20 | Wrapping Terminal 3P P=5 i-Type R ELATL 2
LA {0021!10 " 2P P=5 i-Type " R.U,C
LB 191:80:30| Base Pin 3P i-Type i R~ ZAFVF v
LB i91i80:40| » 4p i-Type "
LB 1921030 Connector Plug 3P iType iM% S-S5
AA 62118:30| Holder, Switch Y4 SWHLY —
BA /08109 10| Heat Sink " " # Cc-80
BB :07:04:10|Bus Bar t=55 A A C-80,40
BB 07:04i20| £=100 n C-80.40
ED |33.0066 | Binding Head Screw 3x6 FCM3Bl | 4 > F /b % & | PACK
NA 0848120 Tone Controf Circuit Board b—varbn—ns—t R,U,C
NA 08 4830 n " AE
Fi !41!41:00| Ceramic Cap 0.014F £ 5 a »~|c37a
FG 14414100 " 0.01,F 50V " c349 AE
FH 12314100 " 0.01,F 500V " €350 AE
UT 145:21 100 Polypropylene Film Cap 100pF 100V |# y 7 @ 3 > |C335,336,341,342
UT 145:24170 " 470pF 100V ) €329,330,337,338,375,363,364
FV 144191:00 | Electrolytic Cap 10004F 25V |# 5 2 ¥ v # 2~ [C361,362
FZ !0061!60 " 4700,F 35V |7a v 24 £ 1> |C367,368
UA {25131 50| Mylar Cap 1500pF 50V | 4 5 -~ a > [C313,314
UA 12543190 " 0.039,F 50V " C331~334
FA 115!51:20 B 0.12,F 5OV " €325~328
UA 255150 n 0.154F 50V " €311,312
UK {14172 120] Electrolytic Cap 22,F 25V|B P 13 > |C353,354
UK i11:81:00 n 1004F 63V " €307,308,317~320
UT 145141 !00| Polypropylene Film Cap | 0.014F 100V [# y 7 o a3 > [C369
UW 91174170 Electrolytic Cap 47,F 63V |s = a3 > |C303~306,321~324
UWi94:71:00 " 10uF 25V " £381.352.355,356,358.
UW:94:7470 " 47,F 25V " 365,366
UJ :45:72:20 n 22,F 35V n €357,359,360
UW'9661:00 " 1.F 50V " €370,373
HL i71:62 20| Metal Oxide Film Resistor 2.2kq 1P M & & i |R465

#New Parts ($&8&)
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Ref. Part No. Description B & % Remarks Comman | Markets |52
HL 132 146 80 | Metal Oxide Film Resistor 68ky 2P B & & # |R463,464
HL 32162 120 " 2.2kq 2P " R494
HV /5 34 70 | Flame Proof Resistor 4.70 TIRAL H — # > 4% | R417~420,499,500
HS 141 22 160 |Variable Resistor 200kQx 2 A F | #H % [VR303,305
HS 4112210 " 30kax2 " VR304,306
HS 41122 50 " MN20kQ " VR302,
HY 00 !18 190 " {ABOKQ+ 10k0+ 53k0) X2 " VR301
iA 110:15170| Transistor 25A1015(0.Y) F 5 » = 2 % | TR331~333,336~338
iB_109!37:00] __» 258937 " TR341Y .
iB_107:86:00 » 2SB786 n " }“"““9‘*"’“’
iC_109i82100| 25C982 " TR343
iC 118115!70| 25C1815(0,Y] " TR303~308,339,342
iC 128178100 " 25C2878 n TR313~316,325~330
iD_{12!60{00 2501260 " TR340) ...
iD :09:47:00 " 25SD947 n " }‘“ﬂ“m""
iE_110!45{10| Dual FET 25K389(BL,V) ¥ 4 7 0 F E T |TR301,302
iB_!05160:00 | Transistor 25B560 b5 > 2 oz g |TR311,312),
iX 160132180 ” 25A935 ” " }°“a"9“"‘"
iD 104!38100] 25D438 " TR309,310} e
iX geoiszggo " 25C2061 " n i
iF_100/00!40| Diode 151555 ¥ 4 * — F 3?3“304:3074'0'].,...,_
N | | | changeable
iF !100!06:70| » 182473 " "
iF_100/18!40| Zener Diode RD3.0EB2 Y x4 —54%—-F |D305,306
iF :100:20:80 n HZ16-3L " D317,318
if_100!33:20 " HZ9C-3 " D315
iF_100/44140| LED (Red) SLV-56URC3H  |L E D (7#) |D327
iH_{00.14,30] Diode 1SR35-100A  |# 4 #* — F |D319~326
iG 107168:00]|IC NJM4558S [ " c [Ic309
iG 107!69!00| » NJM2041S P IC307,308
iG 107.74100] » NJM4556S " 1C311
iG 112:18100| » NJM4560S " IC301,303,305,306)
iG 113:30!00| » BA4561S ” " ]changeab(e
KA 80144180 | Push Switch 7 v ¥ ax4 v F|Sw301,302 c-80
KA 80 32 190 | Power Switch SDLCIP002 ®E X 1 v F|sw3os c80 |RUC
KA iso §45 foo " V-3 " c-80 |A.G
LB 20126110 | Pin Jack 2p € ¥ o v v 2 |PJ3OI R.U,C
LB {20125160| 2P " " AE
LB {30!15!20 | Phone Jack * — ¥ ¥ v v 2 |JK301 C-80
LA '500524500 Wrapping Terminal P=753P LType |LEIvETHFIR R,U,C
LA 100:23120 " P=753PiType | i M5 v I#TR
LB 160:71:90[ AC Outlet ACZ7obL oy b R,U,C
LB 592510520 Connector Plug 2P i-Type iMaxs9—-735
LB 192110:30 ” 3P i-Type ”
BB :07:04:110| Bus Bar ¢ =55 T SN - C-80,40
BB |07!0420 " ¢£=100 " C-80,40

%New Parts (FFEB&)
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C-60

n?)f.' Part Na. Description # & B Remarks C&";g‘e?" Markets |52
1 [NB62:04:10 | Panel Unite NE L=yt

2 |NA 10848 .00 | Equalizer Circuit Board AAF4F—2—+ R.U.C
n  |NA 10814810 n " AE
3 |NA108:48 20 Tone Control Circuit Board b=>3vba-as—tb R.U.C
»  |NAi08:48:30 " " AE
4 |CB62102:00 | Cord Stopper CM-22C I F A b oy — C-40 u.c
# |CB i62101:90 n CM-22B ” c-80 R,AE
5 |GA 6754100 | Power Transformer ® B+ 5 >~ 2 C-80 R

n |GA (675500 " " cs8o |uc
n |GA 167188100 " " C-80 AE
6 |LA !00:10!00| Terminal Lug CV-3P94V-0 |5 ¥ # F # C-80 AE
7 |MGI00!14150| Power Cord 10A 125V 1.98m® & 3 — F)inter u.c
n  |MGI00i14160 ” 10A 125V 2m n }changeab'e u.C
n_|mGioologi20] 75A 250V 2.5m " Intar- c-80 |A

n  |MGi00i14 90 " 7.5A 250V 2.5m " }changeable "C-80 A

» |MGI00i16120 " 2.5A 250V 2m " C-80 E

»  |MGi00:16:30 " 6A 250V 2m " C-80 R

8 [KA140:12160|Slide Switch SS-12 BAMOA |2 5 1 F 2 4 v ¥ | Voltage Selector C-80,40 |R

9 [KA190!68!70|Remote Rotary Switch yE-to-9Y-24vF | REC OUT c-80

10 [KA 190!68!80 " " PHONO C-80

11 |AA162118140] Rear Panel T

n |AA 162118150 " ) u.c
n |AA 162118160 n " A

n  |AA 162118170 " P E
12 |AA 162118100 Top Cover by 7o — C-80,40

13 |AA162118110| Bottom Cover * b LA K — €-80,40

14 |AA 109!57:20] Bonding Nut #rF4vdF b C-80

15 |BAi08198i40|Knob Y 7 : |VOLUME C-80,40

16 |BA108!98!50| » " LOUDNESS C-80,40

17 |CB 16213040 |Isolation Bush |7 v v o C-80

18 |CB162199!30| Knob > e 1 | BALANCE c-80

19 [cB162:08i20 " BASS, TREBLE c-80

20 |CB!62:08!40| " REC OUT.PHONO |C-80

21 |CB!60!76!90] Side Plate # 4 FFL -t c-70,80

22 |CB !62!72140] Push Button 7 v > a2 # % > |PHONO GAIN C-2X,80

23 |CB 16213360 Isolation Spacer R €-80,40

24 |CB 16238170 Rubber Antivibration B & O L C-80,40

25 |CB i60!50!60| Damper ¥ . -

26 |CB (60:9540 " ”

27 |CB 161184140 " "

28 |CB07!81:70| Saucer 2 m

29 |CB:06:88:80| Plastic Rivet TSAF oYXy}

30 |CB:60:14:40| Stopper,VS VS X yst— R
31 |CB163129!60 | Damper ¥y > < —| c-80

32 |CAi07:59:40| Spacer PS5 RRAR—H— c-80

33 |CA 07159120 Fiber, GND GND7 74 /%~ C-80

34 |NB!62!01140] Leg Ass,y [ Ass'y C-80,40

35 |NB!08114:80 | Terminal Unit §—3+n1=9

36 |EV 190:13}60| Sems Plain Washer 536 410t=08FNM3-3g & L X F B &

37 |[Ei 133!00:86| Binding Head Tapping Screw | 3x8 FCM3-BI [ /<42 F# yE> 4% | PACK

38 |Ei !134:01:00 " 4x10 FCM3-BI u PACK

39 [EV i20i30146] Plain Washer ¢4  FCM3-Bl | % 73 # [PACK

40 |EV i20i30i36 n #3  FCM3-B) ” PACK

#*New Parts (##R#&)
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:Zf" Part No. Description B & & Remarks C&n(;r‘;\;n Markets | 3%

41 |ED33!00:66| Binding Head Screw 3x6 FCM3-Bl [,< £ > F /v & & | PACK
42 [Ei 133!00'66| Binding Head Tapping Screw 3x6 FCM3-Bl | <4 > F# w5+ | PACK
43 |E 133,01/46 " 3x14 FCM3-BI " PACK

¥ 44 |CA 207562580 Spacer zZ R - ¥ —
45 |EV E41 530536 Toothed Locked Washer | ¢ 3 FCRM3-Bl | ¥ Iis -3 4 | PACK

CB | 06} 92! 50| Binding Tie Bk-1 {>>2n0v2%4

} i , Accessories {F ) 3 i

Mi | 0662 10| Pin Cord 1.2m # # 3 — F

#New Parts (i &)
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> This file is intended for personal use only.
X>Do not share, redistribute or re-sell this file.
X>DO NOT trade this manual on any manuals trading website.

X>DO NOT post this file or upload into any public forum, bulletin
boards, newsgroups, or websites.
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More Manuals available at:
www.Analogalley.com

(we have the largest archives of vintage manuals available on the web).

An Analog Alley Scan.





