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MODEL SA-7800 COMES IN FIVE VERSIONS DISTINGUISHED AS FOLLOWS:

Type Voltage Remarks
KU 120V only U.S.A. model
KC 120V only Canada mode!
S 110V, 120V, 220V and 240V (Switchable) General export model
S/G 110V, 120V, 220V and 240V (Switchable) U.S. Military model
HG 220V and 240V (Switchable) Europe or Oceanla model
e Although the basic features of KU, KC, S, S/G and HG types are the same. The major differ-
ence is in appearance, KU, KC and S/G types being fitted with wooden case, while S and HG
types employ metal cover,
® This service manual is applicable to the KU type. When repairing the KC, S and S/G types,
please see the additional service manual (ART-354.0). When repairing the HG type, please see
the additional service manual (ART-345-0).
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1. SPECIFICATIONS

Semiconductors
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Power Amplifier Section

Continuous Power Qutput is 65watts” per chan-
nel, min., at 8ohms from 10 Hertz to 20,000
Hertz with no more than 0.009% total harmo-
nic distortion, or 65watts® per channel at
4 ohms from 10Hertz to 20,000 Hertz with
no more than 0.009% total harmonic
distortion.

Continuous Power Output
10Hz 10 50,000Hz: 65W + 65W (T.H.D. 0.02%, 8 ohms)
SOW + 80W (T.H.D. 0.03%, 4 ohms)
Total Harmonic Distortion (10 Hertz to 20,000 Hertz, from
AUX)
continuous rated power output . . No more than 0.009%
32.5 watts per channel power output,

Sohms .. .............. No more than 0.007%
1 watt per channel power output,
Sohms ................ No more than 0.007%

Intermodulation Distortion (50 Hertz : 7,000 Hertz =4 : 1)
continuous rated power output . . No more than 0.003%
32.5 watts per channel power output,

Bohms . ............... No more than 0.003%
1 watt per channel power output,
8ohms .. ... ............ No more than 0.003%
Output
Speaker. . . ... ... e A, B, AB
Headphones . . . ................ Low impedance
Damping Factor
(20 Hertz to 20,000 Hertz, 8ohms) . .. ........ 55
Input (Sensitivity/Impedance)
PHOND::isisosnnnsnnnasnns 2.5mV/50 kilohms
TUNER. ... ............... 150mV/50 kilohms
AUX. . 150mV/50 kilohms
TAPEPLAY 1 ... ... ........ 150mV/50 kilohms
TAPEPLAY 2 . covesssssssss 150mV /50 kilohms
Phono Overload Level (T.H.D. 0.003%, 1kHz)
PIRND S auii o5 b Al iisissh nbdiad e 200mV
Output
TAPERECT . ... .. 150mV
TAPEREC2 .. ... . . .. 150mV

Frequency Respomnse
PHONO(RIAA Equalization): 20Hz to 20,0001z +0.2dB
TUNER, AUX, TAPE PLAY : SHz to 100,000Hz ') dB
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Tone Control
BASS . ... ... .. +10dB, -10dB (100Hz)
AREBLE v ¢ 5 2 » 5 56 30105 2 5 5 +10dB, ~10dB (10kHz)
SubsonicFilter. . . ..........c00.. 15Hz (6dBJoct.)

Loudness Contour (Volume control set at ~40dB position)
cov. . H6dB (1008Hz), +3d8B (10kHz)
Hum and Noise (IHF, shortcircuited, A network)

PHONO. . ... i i s s i i nnne e 87d8
TUNER, AUX, TAPEPLAY . ............. 11048
URINE! & v srorw ais o's « b § WAIFE 9 o 3 5 & S50 &5 ~20dB
Miscellaneous
Power Requirements . . ... ............ 120V, 60Hz
Power Consumption . .. .. ... 220W (UL), 490VA (CSA)
Dimensions . . ... ......453(W) x 155(H) x 376(D) mm
17-11/16(W) x 6-1/8(H) x 14-13/16(D) in
Weight Withoutpackage ............., 12.7kg (28 Ib)
Furnished Parts
Operating instructions . . ... ...t ennnnnn.. 1

* Measured pursuant to Federal Trode Commission’s Trode
Regulation rule on Power Output Claims for Amplifiers,

NOTE:
Specifications and the design subject to possible modifice-
tion without notice due to improvements,



2. FRONT PANEL FACILITIES
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(1) POWER SWITCH
Set this switch to ON to supply power to the
amplifier. There will be a short delay when it is
set to ON, because the muting circuit has been
actuated to suppress the unpleasant noise that is
sometimes generated when the power is on and
off.

2' POWER INDICATOR

When the power switch is set to ON, this lamp
lights up, indicating the amplifier is turned on.

(3) SPEAKER SELECTOR

Use this selector to select the speaker systems.

OFF: Sound not obtained from speakers.

A: Sound obtained from speakers connected
to the A speaker terminals.

B: Sound obtained from speakers connected
to the B speaker terminals.

A+B: Sound obtained from speakers connected
to both A and B speaker terminals.

@ TAPE MONITOR INDICATOR
The TAPE lamp lights up when the tape monitor
switch is set to either position 1" or 2",

3 POWER METER

This meter allows you to read out the rated
power level on the fluorescent display tube when
speakers with a nominal impedance of 8 ohms are
connected to the amplifier's speaker terminals.

& FUNCTION INDICATORS

The PHONO, TUNER, AUX function indicators
light up in accordance with the position of the
function selector.

NOTES:
The function indicator will not go off when the tape
monitor switch is set to position 1" or 2%

7 LOUDNESS SWITCH

When listening to a performance with the volume
control turned down, set this switch to ON and
the bass and treble will be accentuated.

When the volume is low, the human ear finds it
harder to hear the bass and treble than when the
volume is high. The loudness switch is thus
designed to compensate for this deficiency. By
setting it to ON, the bass and treble come through
much more strongly and the sound takes on a
punch even when the volume control is turned
down.

8 VOLUME CONTROL

Use this control to adjust the output level to the
speakers and headphones. Turn it clockwise to
increase the output level. No sound will be heard
if you set it to <. The scale is graduated in dB
which indicate the attenuation when the max-
imum output level is OdB.

‘9’ TAPE DUPLICATE SWITCH

Use this switch when employing two tape decks
to duplicate recorded tapes or edit tapes. This
switch is otherwise kept at the OFF position.

1» 2: When playing back the tape on a deck con-
nected to the TAPE 1 jacks and recording
(duplicating) on a deck connected to the
TAPE 2 jacks.

OFF: Set to this position when not duplicating.

2P 1: When playing back the tape on a deck
connected to the TAPE 2 jacks and record-
ing (duplicating) on a deck connected to
the TAPE 1 jacks.



3¢ TAPE MONITOR SWITCH

Use this to select the program source which is

being reproduced.

1: Set here to monitor a recording or a tape
being played back on a tape deck which is
connected to the TAPE 1 jacks.

OFF: Set here whenever you are not playing back
a tape or monitoring a recording (i.e. when
you have set the function selector to

'PHONO or TUNER, or AUX for an alter-
native program source).

2: Set here to monitor a recording or a tape
being played back on a tape deck which is
connected to the TAPE 2 jacks.

11 FUNCTION SELECTOR

Use this selector to select the program source.
When set, the function indicator above the meter
panel corresponding to the position of the func-
tion selector will light up.
PHONO: Set here when playing records on a
turntable connected to the PHONO jacks.
(The PHONO function indicator lights up.)
TUNER: Set here when listening to broadcasts
on a tuner connected to the TUNER jacks.
(The TUNER function indicator lights up.)
AUX: Set here when listening to a program
source which is connected to the AUX
jacks.
(The AUX function indicator lights up.)

12 HEADPHONE JACK

Plug the headphones into this jack when you
want to listen through your stereo headphones.

NOTE.
Set the speaker selector to OFF when listening only with
headphones.

4% SUBSONIC FILTER SWITCH

When this switch is set to the 15Hz position, the
subsonic filter with a cut-off frequency of 156Hz is
actuated. The subsonic filter serves to attenuate
frequencies lower than 15Hz in a 6dB/oct slope.
It is therefore effective in suppressing ultra-low-
frequency noise which is generated by record
warp and other causes. You cannot actually hear
this noise but it is a factor in the generation of
intermodulation distortion and it may damage
your speaker system. Set this switch to the 15Hz
position during record play for the best effect.
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3¢ TONE SWITCH

Set this switch to ON when adjusting the bass and
treble controls. When set to OFF, the tone
control circuits are disengaged and frequency
response is flat. This function is convenient for
checking phono cartridge and speaker tone
quality and listening room acoustics.

15 BASS AND TREBLE CONTROLS

Use these controls to adjust the bass and the
treble. If you set the tone switch to ON and turn
the bass control to right from its center position,
you will be able to emphasize the sound in the
low-frequency range. Conversely, turning the
bass control to the left from the center position,
you will attenuate the sound.

You can use the treble control to adjust the
sound in the high-frequency range.

18 MUTING SWITCH

Set this switch to ~20dB to attenuate the audio
output indicated by the volume control by 20dB.
There is no need to adjust the volume control if
you use this switch when turning down the audio
output temporarily and when changing over
records or tapes,

17 BALANCE CONTROL

Use this control to balance the volume of the left
and right channels. First, however, set the mode
selector to mono (L+R, L, or R), and adjust so
that the sound appears to come from somewhere
exactly between the two speakers, If the sound
appears to be louder on the right, it means that
the volume of the right channel is higher. Turn
the balance control to the left and adjust.
Conversely, if the sound appears to be louder on
the left, it means that the volume of the left
channel is higher. Therefore, turn the balance
control to the right and adjust. After adjusting,
return the mode selector to STEREO.

¢ MODE SELECTOR

Use this selector for selecting the performances.

REV: Reverses left and right channel stereo
signals and reproduces them stereophon-
ically.

STEREO: Set to this position for normal stereo
reproduction,

L+R: Mixes left and right channel signals and
reproduces them monophonically.

L: Left channels signal is reproduced mono-
phonically, from both speakers.

R: Right channel signal is reproduced mono-
phonically from both speakers.



3. BLOCK DIAGRAM
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4. CIRCUIT DESCRIPTIONS

4.1 PHONO CIRCUIT
RF Interference Filter (Fig. 1)

Since the phono input circuit is extremely
sensitive, it is adversely affected by radio fre-
quency interference. This interference is reduced
by inserting a resistor in series with the phono
input circuit by setting the PHONO INTERFER-
ENCE FILTER switch on the rear panel to the ON
position.

Equalizer Amplifier (Fig. 1)

The equalizer amplifier is a 3-stage direct-
coupled amplifier with emitter-to-emitter feed-
back. An SN ratio of 87dB (at 2.5mV input,
IHF-A, PHONO INTERFERENCE FILTER switch
OFF) has been achieved by using a new ultra-low-
noise PNP transistor (25A1114) at the first stage,
and reducing the signal source resistance and
equalizer element impedance.

The 2nd stage load has been reduced, a large
output voltage obtained, and the output imped-

S—

ance lowered by using an emitter follower at the
output stage,

Metal film resistors having a tolerance of 1%
and polypropylene film capacitors having a toler-
ance of +2% are used on the NFB circuit to obtain
an equalizer deviation of within =0.2dB over the
20Hz to 20000Hz range. The maximum allowable
input of this circuit is 200mV (at 1kHz, THD
0.003%).

+48v
PHONO
NeyT 1O ouY
Q°
PHONO
INTERFERL
FILTER
—— a8

Fig. 1 Basic circuit of equalizer amplifier



4.2 TONE CONTROLS

The tone amplifier is a 3-stage direct-coupled
amplifier, the 1st stage is a differential amplifier
consisting of a ultralow-noise twin FET. The 2nd
stage is a differential amplifier consisting of two
PNP transistors, and the output impedance lowered
by using an emitter follower at the output stage
(see Fig. 2).

Tone control (BASS, TREBLE) is accomplished
by providing the tone amplifier NFB circuit with
a frequency characteristic. The NFB circuit is
changed to a flat frequency characteristic when
the TONE switch is in the OFF position.
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Fig. 2 Basic circuit of tone amplifier
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4.3 POWER AMPLIFIER
Amplifier Circuitry

The basic circuit arrangement of power ampli-
fier is shown in Fig. 3. The first stage is a differ-
ential amplifier (Q, ), the load circuit of which is
a current mirror employing an NPN twin transistor
(Qy). The current mirror provides push-pull
operation in this stage, which serves to cancel even
numbered harmonics and further increase gain.

The pre-driver stage (Q,, Qs ) is a Darlington
connection the load circuit of which employs a
constant-current source (D;, Qs) resulting in a
high voltage gain.

The power stage bias voltage is supplied by the
NSA circuit. The NSA circuit provides non-switch-
ing operation in the power stage (refer to "“"NSA
Circuit™).

The power stage is a Darlington connection pure
complementary SEPP circuit, employing an S.L.
RET ( Super Linearity Ring Emitter Transistor).
The RET is a kind of IC consisting of a number of
small transistor being connected in parallel via an

SA-7800

emitter resistor. This provides excellent high
frequency characteristics comparable to those of a
small-signal transistor. Furthermore, because there
is no time constant in the NFB circuit in the low-
frequency region, amplification is possible down to
DC (DC inputs will be cut off, however, by the
output coupling capacitor of the tone amplifier.).

The circuit features described above provide an
extremely wide power frequency range (656W +
65W, 10Hz to 50kHz, THD 0.02%, 8%).

Drive Voltage Limiter (Fig. 3)

When the power stage of an amplifier saturates
as a result of overdriving, the NFB will cease to
function normally and the amplifier will become
extremely unstable. This is prevented here by
diodes (D,;, D,;) and resistors (R;e, Ry, ) in the
following manner. The NSA circuit shifts the DC
level of the input signal to bias the power output
stage. Ry5(R,, ) further shifts the DC level so as
to make D,, (D,;) conductive in the presence of
an overdrive of magnitude greater than +B, (-B,),
thus clipping the overdrive signal.

+82 % ;
;E (]

z
°
-
>
NS.A. CRCUIT

| @
s 3 3 \'#

Fig. 3 Basic circuit of power amplifier

NSA (Non-Switching Amplifier) Circuit

By operating the power stage only within the
active region (no possible cut-off) and with mini-
mum idle current, the NSA circuit prevents the
generation of switching distortion and reduces
heat loss.

Operating Principle

Since idle current flows through normal class B
SEPP power stages (see Fig. 4) when no signal
is applied, the DC level is shifted by D and VR by
a fixed amount (with the voltage across points (P)
and (R) serving as a bias). The voltages across
points (P) and (Q), and (Q) and (R) at this time
will be equal. When the positive portion of a signal

- 82



is applied to this circuit, the power stage current
on the NPN side is increased, resulting in the volt-
age across points (P) and (Q) also being increased.
However, since the voltage across points (P) and
(R) is practically constant (see note), the voltage
across points (P) and (R) (PNP power stage bias)
will be decreased, resulting in the PNP power
stage being cut off,

The NSA circuit increases the voltage across
points (P) and (R) by the same amount as the
voltage increase across points (P) and (Q), thereby
cancelling the voltage decrease across points (Q)
and (R), and preventing the PNP power stage from
being cut off,

This NSA circuit is outlined in Fig. 5. When
there is no signal applied to the circuit, Q, and Q,
are almost cut off, while Q, and Q, will be on. The
voltage across the collector and base of both of
these transistors (Q, and Q. ) at this time may be
disregarded. Consequently, with the power stage
bias circuit consisting of 4 PN junctions formed by
Q,, Dy, and Q4 , and VR, , this circuit is equivalent
to the previous circuit shown in Fig, 4.

With R, and D, ensuring a constant flow of cur-

«vCC

o v PN %_Y:m
\n*r -~ i
1
PRE -OR | VER -vee

Fig. 4 Normal class B SEPP power stage

m- ”.v(. -y CC
Fig. 5 Outline of NSA circuit

rent, the base of Q, and point (Q) may be brought
to the same level (see Fig. 6) on an AC basis (level
fluctuations due to the signal) by a simple shift
in DC level. Furthermore, Q, may be considered
emitter-follower with R, as the emitter resistance.
When the voltage across points (P) and (Q) is
increased by the positive portion of the signal
applied to this circuit, it becomes the input signal
of this emitter-follower (Q, ). Since the emitter-
follower voltage gain is practically 1, a voltage
more or less equal to that of the input signal
(that is, the voltage increase across points (P) and
(Q) is produced at R,. And the R, voltage is the
voltage applied across the base and collector of Q,
which forms part of the power stage bias circuit,
So the bias voltage applied to Q, will be in excess
by the same amount that the voltage across points
(P) and (Q) is increased (by positive portion of
the signal) above the voltage level when no signal
is being applied. Consequently, the increase in
voltage across points (P) and (Q) cancels the
decrease in voltage across points (Q) and (R),
thereby maintaining the idle current without cut-
ting the PNP power stage off (noting that there

S

Y

Fig. 6 NSA circuit

NORMAL BIAS NS.A. CRCUIT

CIRCUIY

)
NPN  STAGE |
pRIVE SIGNAL - -

Fig. 7 Driving signal of power stage



actually is a slight decrease in current). For the
negative portions of the signal, Q, and Q, are
operated in the same manner, thereby preventing
the NPN power stage from being cut off.

In other words, the NSA circuit acts to prevent
any “power stage cut-off” signals from being
applied to the power stage (see Fig. 7).

Note:

The pre-driver current acltually decreases when the posi-
tive portion of the signal i applied, resulting in a de-
crease in the vollage across points (P) and (R).

4.4 INDICATOR CIRCUIT

The SA-T800 output power and function indi-
cators feature fluorescent indicator tubes (FL
tubes). In these tubes, thermionic emissions from
the cathode are accelerated into the fluorescent
substance of the segmental anodes, resulting in the
emission of light. These tubes are used to indicate
numerals, letters, and other symbols.

An outline of the FL tube drive circuit is shown
in Fig. 8. The output circuit signal is first passed
through a low-pass filter and a compressor circuit
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before being applied to pin no.6 (4) of the IC
(TAT318P-A). The compressor circuit makes use
of the non-linearity of the rising portion of the
diode’s Vd — Id characteristics to contract the
signal dynamic range by 20dB. The IC contains a
detector circuit, compressor (40dB), and peak hold
circuit for both left and right channels. The dy-
namic range of the signal is thus contracted by
60dB to obtain a “peak held"” DC voltage.

The output power indicator segments of the FL
tube are driven by the HA12010 ICs (one for
each channel) equipped with 12 pairs of differen-
tial amplifiers. These amplifiers are biased at in-
creasing levels, so each amplifier will commence to
operate separately as the input level increases. And
since these amplifiers apply the voltages to the
output power indicator segments, each successive
segment will light up in turn as the input level rises.

The function indicators are lit up as a result of
a voltage being applied to the corresponding func-
tion indicator segment according to the selected
positions of the FUNCTION and TAPE MONITOR
switches,

KK (TAT3IBP-A) /2

COMPRESSOR
SIGNAL IN LPF (2008 WLD &
T o
RETECTOR (4048) pC AW,
@
-
pS
1IC (MAIRONO) n
@ LEVEL
Sary TR PO R VY A R Ay PR
v ey LA l“' - LA ad L‘WL
! SHIFT
, : . e .
/ /
NSA-
ToR
DRONMONC ) () 0 Gi i3) (e D

TAP! NITOR

56
ISV - p s [ p [
ad
‘ FLUORESCENT  INDICATOR TUBE
FUNCTION FILAMENT
; NO

Fig. 8 Indicator circuit



4.5 PROTECTION CIRCUIT

The purpose of this circuit is to protect the
speakers and the power amplifiers. The relay in the
output circuit is automatically opened in any of
the following cases:

1. During the “transient operations” when the
power supply is tumed on and off.

2. Upon detection of an overload, caused by a
short circuit in the load.

3. Upon detection of a DC voltage in the output
caused by component failure or accident.

Muting Operation When Power Supply is Turned
On and Off

With reference to Fig. 9 when the power supply
is tumed on, Q; tums off due to ~B, (The time
constant of the —B, circuit is very small.). If there
is no input (DC) on Q; and Q,, they will be off,
and the timing capacitor C, charges up through Ry
and thus Q, tums on. When Q, conducts, the relay
operates, and the output muting on the power
amplifier will be removed.

When the power supply is turned off, -B, will
abruptly decay, and Q, will conduct owing to the
residual component of +B,. As a result, C, will
rapidly discharge, Q, will cease to conduct, where-
upon the relay will become de-energized and
restore muting.

Overload Detector

The overload detector circuit incorporates the
load (RL) in one side of a Wheatstone bridge (see
Fig. 10). The base and emitter of a sensing transis-
tor (Q,) are connected to the opposite corners of
the bridge, so if RL decreases, Q, will become
forward biased. If RL falls below a prescribed
value, will turn on, thereby passing a current
through R, and D, . Due to the voltage difference
generated across R,, Q, will become forward
biased, and consequently turn on. Q, base poten-
tial rises and Q, turns on. C, will rapidly discharge,
As consequence, Q, will turn on and the relay
will become de-energized, thus causing the output
circuit to open,

DC Voltage Detector

The output circuit is connected to the Q, emit-
ter and Q: base via a low-pass filter (R, , C,). Any
DC voltages appearing the output circuit of the
power amplifier, it will be applied to the Q, emit-
ter and the Q base. If the voltage is negative, Q,
turns on. C, will rapidly discharge. If the voltage
is positive, Q; turns on. C, will rapidly discharge.
As consequence, Q; will turn on and the relay
will bpcome de-energized, thus causing the output
circuit to open.

10

A Overload detector
(® DC voltage detector
© Power ON muting
(D Power OFF muting
Fig. 9 Protection circuit

Fig. 10 Overload detector
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5. ADJUSTMENTS

Idle Current Adjustment (Fig. 11)

1. Turn VR, to VR, fully counter-clockwise.

2. Do not connect load to speaker output termi-
nals.

3. Set VOLUME control to minimum (fully
counter-clockwise).

4. Turn the POWER switch ON.

5. Connect a DC voltmeter to the TP terminals
(L ch: TP1® and TP2®, R ch: TP4 ® and
TP3 ©) of the power amp assembly.

6. Adjust the semifixed resistor (L ch: VR4,
R ch: VR,) for a reading of 53mV at the DC
voltmeter,

7. Adjust the semifixed resistor (L ch: VR,,
R ch: VRy) for a reading of 66mV at the DC
voltmeter.

112

Power amp. ass’y

Fig. 11

Output Indicator Adjustment (Fig. 12)
1. Set the TONE switch OFF position.
2. Set the SPEAKERS selector to the A position, Indicator ass’y

and connect an 80 resistor and AC voltmeter VR,

to the speaker output terminals. VR G
3. Set the FUNCTION switch to the AUX posi- <

tion, and apply a 1kHz, 150mV signal to the ] 1

AUX input terminals. T ..4"-U U

4. Adjust the VOLUME control for an AC volt-
meter reading of 8.9V (10W/82). ' I -
5. Adjust the semifixed resistor (L ch: VR,,
R ch: VR,) for a reading of 10W at the output
indicator, Fig. 12

11



6. DISASSEMBLY

Wooden Case

Remove the two screws (A) on each side of the
wooden case.
Bottom Plate

Remove the eight screws (B) to detach the bot-
tom plate.
Front Panel

Remove the all control knobs. Remove the two
screws (C) and two nuts (D) from the front panel.

12



7. PARTS

Front Panel View

LOCATION

AAB-194

Knob |VOLUMEIﬁ

Front panel
assembly

ANB-686 AAD172

Knob (LOUDNESS)

e The A mark found on some componen! parts indicales
the importance of the safety foctor of the part. There
fore, when replacing, be sure o use parts of identical
designation

— Knob (TAPE DUPLICATE)
AAD172

Knob (TAPE MONITOR)
AAD-172

Knob (SPEAKERS)
AAB-196

Knob (FUNCTION)
AAB-195

Knob (POWER)

AAD-172
Knob (SUBSONIC FILTER)™
AAD 172
Knob (TONE)
‘AAD-172

Knob (BASS)—

AAB-196

Front View with Front Panel Removed

Knob (MODE)
AAB-196
l——‘ Knob {(BALANCE)
AAB-196

Knob (MUTING)
AADT72

— Knob (TREBLE)
AAB-196

Lever switch ~ Variable resistor r— Lever switch
(LOUDNESS) (VOLUME) | (TAPE DUPLICATE)
ASK-110 ACW-113 ASK-113
Fluorescent indicator tube
AAV-002
= Lever switch
{TAPE MONITOR)
ASK-113
— '
Rotary switch—
(SPEAKER
ASB-102 : Q——‘_ Rotary switch
(FUNCTION)
ASD-115

Lamp with wires
8V 50mA
AEL-069

. 9

: Rotary switch
(MODE)
— ASD-107

A Lever switch (POWER)
LAASKA124
Phones jack—

AKN.023 J

Lever switch —
(SUBSONIC FILTER)
ASK-110

Lever switch (TONE) —
ASK-110

== Variable resistor

(BALANCE)
ACV-187
Lever switch
| (MUTING)
“= Variable resistor ASK-110
(TREBLE)
ACV-199
Variable resistor (BASS)

ACV-198
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Top View with Top Cover Removed

Switch assembly 1- r — Tone amplifier assembly

GWS-169 GWG-123
Volume assembly - Indicator assembly
GWX-258 F AWV.001

|..& e

Equalizer assembly =
GWF-115

Power amplifier assembly —
GWH-118

LREE 3= = ‘ %’1\‘.&&‘\;&\.‘.‘.‘)
r‘ —
‘1.9 \
Power supply assembly ———3 : (Y i . —_ A Power transformer
GWR-112 . Mk )=% - I M\ATT 567
R -
} ‘
Terminal assembly —j L - — # Fuse 6A
GWX-259 CAAEKA09
4 Fuse 0.8A — 4 Fuse O BA
SAEK-1N COAEK-ITIN
Rear Panel View
Slide switch————
[PHONO INTERFERENCE) | [ e, L‘;‘g&’(’)“”"“”
ASH.015 :

Terminal (TAPE)
AKB-035

Terminal (TAPE) ’ A AC socket (DUTLETS)
AKB-035 CAAKP-004

Terminal (INPUT)* Terminal (SPEAKERS)
AKB-057 AKE-038



’ 1

g J 3 i | $ I 5 I 6

s,

8- EXPLODED V| Ew :O[T!_‘F] marked parts cannol be supplied.

-

ASB-102

Rotary switch (SPEAKERS) %

[Angle ]

A\ Ceramic capacitor Qi

0.01uF 250V >

Lever switch (POWE‘D
ASK-124
Union nut

e The & mark found on some component parts indicates
the importance of the safety fector of the part. There.
fore. when replacing, be sure to use parts of identical
designation

AAC power cord
Screw 4x8 ADG-023

e ABA-003 /e_'/&nin relief
rew AEC.-327
. ABA-228 )

socket (OUTLETS) " Serew 3x8 Screw 3x10

ABA-157 ABA-115

< /Aeems
. \&\ . p—_l Terminal (GND) |

Terminal (INPUT)
AKB-057

Terminal (TAPE)

ABA-144 25C2526/A =

2SA1075/A /
\ Screw 3x10” Transistor-—

Ceramic capacitor
0.047uF S50V
CKDYF 473Z 50

Power supply assembly
GWR-112

Screw 3x6
ABA-048

-

k-]
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2 1 3
NOTES.

Screw 4x256

Wooden cover
AMM.078

Shaft cover
AEC-305
Front panel assembly
Knob (VOLUME)

Knob (SPEAKERS)
AAB-196
Knob (SUBSONIH
FILTER, TONE

o [ ] marked parts cannot be supplied
o The A mark found on some component parts indicates
the importance of the safety factor of the part. There
fore. when replacing, be sure to use parts of identical

designation

POWER) Screw < Shaft cover
AAD-172 ABA-048 | AEC-305 c
: /\ Bottom plate
Knob (BASS, TREBLE) ~
AAB-196
Knob (DUPLICATE,
MONITOR MUTING LT
LOUDNESS) ut M9
AAD enm :
ia 44— Screw 3x6
Scuw —
Knob (BALANCE, MODE) g ABA-228
AAR-198 Foot Screw 3 xﬁ Foot assembly
Knob (FUNCTION) AEC178 ABA.228 AEC-178
AAB-195 SA:'A"‘;O' Foot sssembly Screw 4x12
AEC-178 Screw 3x6 ABA-196
Screw 3x6 ABA-228
Scnw4 12
v ABA-228 Foot assembly D
AEC-178
Screw 4x12
ABA-196
1 | 2 1 3

17



9. SCHEMATIC DIAGRAMS, P.C. BOARD PATTERNS

AND PARTS LIST

NOTES
e When ordering resistors, first convert regsistance values into code form as shown in
the following examples
Ex. I When there are 2 effective digils (any digit apart from 0), such as 560 okm
and 47k ohm (tolerance is shown by J = 5%, and K = 107%)

S56011 56 x 10 561 RDWPS S8R0V
47k0 47 % 10" 473 RD%PS @ADEY
050 ORS ..... RN2HEORE K
mn ol . .. RSIPIBODEG K
Ex. 2 When there are 3 effective digils (such as in high precision metal film resis

tors)
562k 562x 10" 5621 RNUSR MEBRMF

e The * mark found on some component parts indicales the importence of the

safety factor of the part. Therefore, when replacing, be sure 1o use parls of
dentical designation

9.1 MISCELLANEA

Miscellaneous Parts P.C. BOARD ASSEMBLIES
Part No, Description
CAPACITORS
" GWH-118 Power amglilier sssembly
Part No. Symbol & Descripton GWR-112 Power supply sssambly
GWX.268 Volume sssembly
CKDYF 4732 %0 C1-Cs GWS-169 Switch assembly 1
A AcGo0 c6 Caramic 0.01/280V GWX-250 Torminal sswenbly
COMA 103K 400 c?
GWX.-260 Phone jack assembly
GWF.115 Equalazer assembly
SEMICONDUCTORS GWG.123 Tone amplifier assembly
GWS170 Switch assembly 2
Part No. mbol
. Symbol & Description . AWV-001 Indicator smembily
2SC2525/A a1, Q2
2SA107S5/A Q3,04 OTHERS
SWITCHES Part No. . Symbol & Dessription
Part No. Sy & SOATT 887 T 'omv transformer
Symbol & Description AKBOS7 Termingt (INPUT)
AS8-102 510 Rotary (SPEAKERS] AKB-035 Torminal (TAPE)
£ ASK-124 s11 Lever (POWER) AKE-038 Terminel (SPEAKERS)
A AKP.004 AC socket (OUTLETS)
LAMP AND FUSES A ADG023 AC power cord
Part No. Symbol & Mi’ngn
AEL069 PLY Lamg with wires BV S50mA
A AEx100 Fu1 Fuse 6A
A AEKIMN FU2, FU3  Fuse 0.8A

18
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1" 12

9.2 SCHEMATIC DIAGRAM

-
: B
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251384
25C1885
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254913
sc1913
2SA904A
28A1114
ZC1914A
254979
25c2201
758682
20712
25K129A
25K34
TA7II8P

2SAT33A
25A750
25A872
25C045A
25C1400
2SC1775A
25A912
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| 10 1 1 12
s a | 5 6 | 7 I . T 2 1 I
1 | 2 I 3 L1
9.3 P.C. BOARD CONNECTION DIAGRAM TR Y SWITCH ASS'Y VOLUME ASS'Y SERIN N s Sy 25A1075/A/ PP
L GWX-259 GWS-169 GWX-258 r@ 0.0
r——.‘c | [ e ;
TAPE2 ( ) c | A
l—’LAV o : -
| REC @ ' & ®
A are - A Sun T3ATS0 B
v € » | ¢ it 0 &
o G 1 o ¥ E 4 oBn ANE C
~ ‘. “
TUNENE ; ! v r
TUNER (> - ’;7 o : . 4 2
- & MYs ) , ‘ AP < =¥
40.047 )
AUX Q‘;"é = i - Fei 4 ° |
- : ® B
PLAY (&
e paan b : " SWITCH ASSY °
B L e : POWER AMP ASS'Y
~ - e GWH-118
T”—E%q . ;1 —rwe x
I REC 6 - ) :f - -
0o T Toow ] e
.L% LT EQUALIZER ASS'Y GWF 115" e —
v POWER SUPPLY ASS'Y
™ GWR-112 —r
[ - [ [
f = 5o 5 ;
\ 4 " =
i o
c '
p ata " - v . - - e - —
= L el ¥
—n oW i - - ) 3) (@ Loh
E sas, - 87 2 E] -
SPA
5 - : —N\ Y =
L e oo ﬁ Rch
y “ '3 é % ! = |
’ —— = | TONE AMP ASS'Y GWG-123 - - . 24.5v/80
- - © y =. . : @ . o ow PILOT . .
Y oou WAx oow oAk ol sord L | INDICATOR ASS'Y AWV-001 24 3
| —
!
D = — |~ | — o~ i | — sP.B
& =| |= P - & | ! SRR Le i, = -l
}::.‘“”v L? H (LEFGHIJKL 4' T
o 51 I
L POWER 'C‘_0.0‘ ’

1 2 1 3 a L 5 1 6 | 7 I 8 1 9 | 1 10 | § n | 12
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94 EQUALIZER ASSEMBLY (GWF-115)

en Fin .
o _:.
—3'—3

' l:“ J“ ' O:: )

TR 4
= E- |3
—4

Parts List
CAPACITORS SEMICONDUCTORS
Part No. Symbol & Description Part No. Symbol & Description
CEANL 3RIM 25 c.C2 25A1114 o1, Q2
CCOSL 101K 50 c3.ca 28C1776A Q3,04
CCOSL 221K 50 C5,.C6 25A912 Qs, a6
CEA 470P 50 c7-C10
CEAA4ANIPE cn,.c2 SWITCHES
CEA 470P 26 c13,C14 bol & D otic
CQOSA 122G 50 C18, C16 . _ . _
COPA 183G 50 17,18 ASD-115 s2 Rotary (FUNCTION)
COPA 683G 50 €19, C20 ASK.113 s3 Lever {TAPE MONITOR)
CCDSL 181K 50 c21, c22 ASK-113 sS4 Lever (TAPE DUPLICATE)
ACH-I18 C23,C24 Electrolytic 47125V
COMA 1520 50 C28, C26
Note: When ordering resistors, convert the
resistence value into code form, and
RESISTORS then rewrite the part no. as before.
Part No. Symbol & Description
RDYPM D01 S R1-R10, R13-R16, R21-R24, R29-R40
RNYSQ 0000 F R1V, R12, R17, R18, R19, R20
RS2P DCDJ R25, R26
RD%PS D00 ) R27, R28

27



95 TONE AMPLIFIER ASSEMBLY (GWG-123)

- -

) hE

8 '
B2
= 3 1.0
'l.‘"

w:

=
gt
LX
5

&_
r

Parts List

CAPACITORS SEMICONDUCTORS

Part No. Symbol & Description Part No. Symbol & Description
COMA 473K 50 €27, €28, €33, C34 25K129A Q7, a8
CKDYF 4732 50 €29, C30 2SAB72A 09-012
CCOSL 101K 50 c31, C32 2SC1775A 13, 4
CCOSL 470K 50 €35, C36
CKDYB 681K 50 C37,C38 SWITCHES
ACH-318 C39,C40  Emctrrolytic  4.7/28V mbel & Omerly
ACH.330 C41, C42, C51, C52 e — — psten

Elwcrrolytic  22/16V ASK-110 s8 Lever (SUBSONIC)

COMA 183K 50 C43, Ca4 ASK-110 59 Lever (TONE)
COMA 124K 50 cas, a6

COMA 392K 50 Ca7, Ca8
COMA 223K 50 Ca9, C50

Note: When ordering resistors, convert the
resistance value into code form, and

RESISTORS then rewrite the part no. as before.
Part No. Symbol & Description

RDYNPM D00 R47- RB6

ACvV198 VR Variable (BASS)

ACV- 199 VRa Varable (TREBLE)

e8



96 TERMINAL ASSEMBLY (GWX-259)

@ 1 =
| s, S 2 |
.': -2 Si-l m'
jhs 2 .

9.7 VOLUME ASSEMBLY (GWX-258)

!;_:; ¢ 'tr '

£S5

9.8 SWITCH ASSEMBLY 1 (GWS-169)

SA-7800

Parts List
Note: When ordering resistors, convert the
resistance value into code form, and
RESISTORS then rewrite the part no. as before.
Part No, Symbol & Description
RODXPM DY) R100, R101
OTHERS
Part No, Symbol & Description
ASHO015 $ Slide switch (PHONO
INTERFERENCE)
AKB.060 Terminad (INPUT)
Parts List
Part No, Symbol & Description
ACW13 vAal Varable resistor I(IVOLUME)
Parts List
CAPACITORS
Part No, Symbol & Description
CCODSL 227K 50 CA1, CA2
COMA 124K 50 CA3, Ca4
Note: When ordering resistors, convert the
resistance value into code form, and
RESISTORS then rewrite the part no. as before.
Part No. Symbol & Descrption
RDYPM OO0 RO8, R99
SWITCH
Part No. : Symbol & Description
ASK-110 s7 Lever switch (LOUDNESS)
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Parts List of Power Amplifier Assembly (GWH-118)

CAPACITORS
Part No. Symbol & Descrption
CKDYB 102K 50 cr C2
CCDSL 151K 50 C3.C4
CCOSL 127K %0 C5,C6
COMA 332K 280 c7.cs
CCOSL 050D 500 ce, cio
CKDYB 562K 50 cin, cn2
COMA 103K 50 ci13-C6
CCDSL 101K 500 cr7-C20
CEANL R22M 50 c21,C22
COMA 473K 50 C23,C24
COMA 103K 400 ca?
CEA 31PE c25
CEA 101P 50 c26
CKDYB ANK 50 c27
Note: When ordering resistors, convert the
resistance value into code form, and
RESISTORS then rewrite the part no. as before.
Part No, Symbol & Description
RDXNPM 0O J R1-R12, R15-R26, R29, R30, R37, R38,
RDYNPM DO ) R43-RS0, RE5, RS6
ROYNPM DO Y RE65-R6B, R74-RB4
RSP OO0 R13, R4
A RO%PSE DD J R27, A28, R31-R36, R39-R42, A51-R54
A RO%PSF DO S RE7- RE0
ACN-039 RE1-RGB4  Wire wound 0.22/2N
RN1H DDC K RE9, R70
RN2H DOO K R, A2
RS2P DO J R73
C92.063 VRS, VRE Semi-fixed 100
ACP-002 VR7, VRE Semi-fixed 684«

9.10 PHONE JACK ASSEMBLY (GWX-260)

RI02 330(1w)

SA-7800

SEMICONDUCTORS
Part No. __ Symbol & Description
25A979 Qa2
25c229 Q3,04
25A912 Qs, a6
25C1775A Q7, a8, Q21, Q22
25C1885 Q9e, Q10
25C1400 an, o112, a17, 018
25A750 a1i3-aeé
2SAB72A 19, Q20
25C1913 Q23,024
25A013 Q2s, Q26
2SCidaa Q27,028
25C945A Q29, Q30, 032
2SAT3IA an
25C1384 Qa3
152076 D1-D6, D9-D16
(151555)
1152473)
1524 D17-D20, D23
152472 D21, 022,024
(151554)
STV2H D7,.08
MZ-130 D2%
(WZ130)
OTHER
Part No., Symbol & Description
ASR-052 RLY Helay
Parts List
Note: When ordering resistors, convert the
resistance value into code form, and
RESISTORS then rewrite the part no, as before.
Part No. Symbol & Description
ASIP OO R102, R103
OTHER
Part No. Symbol & Description
AKN-023 Phones jack

3
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- Parts List of Indicator Assembly (AWV-001)

CAPACITORS
Part No, Symbol & Description
COMA 473K 50 C1,C2
CEA 010P 50 C3.Ca
CEA 2R2P 50 C5, C6,C13
COMA 332K 50 C7.C8
CEA470P 10 co
CEA 4709 25 C10, C12
CEA 470P 50 cn
CKDYF 4732 50 cla-C16
Note: When ordering resistors, convert the
resislance value into code form, and
RESISTORS then rewrite the part no. as before.
Part No. i _ Symbol & Description
ACPOO7 VR, VR2 Semifixed %8
A RS2p DDD S R14
A RS1P D00 J R16
RDWPM CD0O) R1-R3
9.12 SWITCH ASSEMBLY 2 (GWS-170)
- - - O
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SA-7800

SEMICONDUCTORS
Part Ne. Symbol & Description

TATIEP-A m

250712 Q2

HA12010 Q3,04

21K261 D1-Da

MZ157 Ds

Wz-157)
OTHERS
Part No. Symbo! & Description

AAV002 w1 Fluorescent indicator tube

ABA.048 Screw 3x6
Parts List

Note: When ordering resistors, convert the
resiztance value into code form, and

RESISTORS then rewrite the part no. as before.
Part No, Symbol & Description

RDYPM CDOJ R41-R46

ACV-187 VA2 Variable (BALANCE)
SWITCHES
Part No. Symbol & Deseription

ASK 110 55 Lever (MUTING)

ASD 107 S6 Rotary (MODE)



9.13 POWER SUPPLY ASSEMBLY (GWR-112)

Q36T e

e sore
wrs0 woer
on X100
032, 33 152076
O343T  SR3AN- B

©-0-0-0-5-o

Parts List
CAPACITORS SEMICONDUCTORS
Part No. Symbol & Description Part No. Symbol & Description
CEA 2R2P 50 c28 250712 Q34
CEA 221P 80 €29, C30 258682 Q35
CKDYB 152K 50 C31,C32 25K34 Q36, Q37
CEA 101P 10 c33 25C1914A Q38
CEANL 4R7M 50 C34, C36 2SA904A Q39
CEA 470° 63 C36, C37 152076 026, D32, D33
ACG-004 C38,C45  Ceramic 0.01/150V (151565)
ACH-082 C39-C42  Ewctrolytic  8000/50V H10€2 027-D30
A AacGo03 ca6 Ceramic 0.01/126V ($180102)
XZ 060 D31
Note: When ordering resistors, convert the A SRIAME M/ 034-D37
resistance velue into code from, and
RESISTORS then rewrite the part no. as before. OTHER
Part No. Symbol & Description Part No. Symbol & Description
RSP OO0 RES, R86 A ATT 309 ™ Heater transformer
RD%PM 000 J AY7-R96 ABA-130 Scrow 3n8
RD%PS OO0 J A97 '
ARF%PS 00O J A104
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10. PACKING

Top pad L Top pad R
AHA-219 a

Operating instructions

ARB-301
Bottom pad L Bottom pad R
AHA-221 AHA-222

Packing case
AHD 623



