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SECTION 1
TECHNICAL DESCRIPTION

1-1, TECHNICAL SPECIFICATIONS

Technical specifications for the TA-1130 are

given in Table 1-1.

TABLE 1-1. SPECIFICATIONS

Power Amplifier Section

- Dynamic power
output:

{IHF constant power
supply method)

Continucus RMS
power:

20 Hz to 20 kHz
power output:

Power bandwidth:

Harmonic distortion:
{20 Hz ~ 20 kHz)

IM distortion:
{60 Hz: 7 kHz
=4:1)

Frequency response:
Signal-to-noise ratio:
Residual noise:

Input sensitivity and
impedance:

230 watts (4 ohms), both
channels operating

200 watts (8 ohms), both
channets operating

70 watts (4 chms) per channel,
both  channels  operating
65 watts (8 ohms) per chan-
nel, both channel operating

50 watts (8 ohms} both
channels operating

7 Hz to 30 kHz, IHF

Less than 0.1% at 1kHz

at rated output
Less than 0.05%
at 1 watt output

Less than Q.1%
at rated output

Less than G.05%
at 1 wait output

10 Hz to 200kHz (% dB)
at | watt output

Greater than 110 dB (shorted
input, weighting network A)

Less than 0.008uW

1V for rated output, 90 k
ohms (POWER AMP INPUT)

Preamplifier Section

Frequency response:

Enput sensitivity
and impedance:

PHONO 1,

2 : RIAA curve
+0.5 dB

TAPE 10Hz tc 100kH:z

REC/FB 10Hz to 100kHz

AUX1,2.3 10Hz to 100kHz

TUNER 10Hz to 100kHz

PHONO 1,

2 r 1.2mV, 47k

TUNER 130 mV, 100 k

Signal output and
impedance:

Signai-to-noise
ratio:

Tone controls:

Filters:

Loudness control:

Harmonic distortion:

IM distortion:
(60 Hz : 7 kHz
=4:1)

Power consumption:

Power reguirement:

Dimensions:

Net weight:
Shipping weighi:

TAPE 130 mV, 100k
REC/PB  : 130mV, {00k
AUX 1,23 130mV, 100k
RECOUT : 150 mV, 10k
REC/PB
out : 30mVY, 82k
PREOUT : 1V,5k
PHONO 1,
2 1 greater than
70 dB {weight-
ing network A)
TAPE: greater than
REC/PB: 90 dB (weight-
AUX 1,2,3: | ing network A)
BASS +10dB at 100
Hz (10 steps
by 2 dB each)
TREBLE *10dB at 10
kHz (10 steps
by 2 dB each)
HIGH 6 dB/oct, above
7 kHz
LOwW . 6 dBfoct, below
100 Hz

+8 dB at S0 Hz, +3 dB at 10
kHz {with 30 dB attenuation}

Less than 0.1%
at 1 kHz at rated output

Less than 0.1%
at rated output

General

Approx. 280 watts
(GEP and General Export
Model)

Approx. 210 watts
(NEP Model)

100, 17, 220 or 240 voits,
50/60 Hz ac

400 mm {width) x 149 mm
(height) X 327 mm (depth}
153/y "(width) x 575 "(height)
x 12%g"(depth)

13kg{28 b 1 oz)
14.9 kg (32 Ib 14 oz}



1-2.

DETAILED CIRCUIT ANALYSIS

The following describes the function or operation
of all stages and conirols. The text sequence follows
signal paths. Stages are listed by transistor reference
designation at the left margin; major components are
also listed in a similar manner. Refer to the block
diagram on page 8 and the schematic diagram on
pages 25 to 28,

Stage/Control

Preamplifier Section

Equalizer
amplifier
Qlol, Qro2

Function

This direct-coupled {wo-stage
amplifier (FET-NPN) amplifies
the small signal provided by the
phono cartridge to the level re-
quired at the input of the
following tone-control amplifier.
An FET has an high input im-
pedance and generates less noise
than conventional silicon tran-
sistors,

Therefore, FETs are empioyed

Stage/Controf

Bias circuit
R110, R109
R102

Equalization
circuit
RII11,R112,
RIi3, R104
C107,C108,
C109

" MONITOR switch

Function

D¢ bias voltage for Q101 is ex-
tracted from RI10 in the
emitter circuit of Q102 and fed
back to the gate of Q101
through R109 and R1!02. This
dc negative feedback technique
provides stable operation.

RIAA equalization is achieved
by the negative-feedback loop
containing R111, RI12, R113,
R104,C107, C108 and C109.
Be sure to use replacement com-
ponents with the exact same
values.

R115 (213) in the output circuit
prevents interaction between left
and right channel equalization
when the MODE switch is set to
L+R.

Selects the signals from TAPE,

- 53 AUX or equalizer outputs.
in the preamplifier stages.
The FETs used in the preampli- MODE switch Selects the desired mode of
fier stages are selected according 84 operation. This switch may also
to their Idss rank, and care be used for test purposes. The
should be taken to use replace- relation between the positions of
ment FETs with the exact same the MODE switch and outputs
Idss rank. of the set are summarized in the
Idss rank is indicated by the table below,
identif%cati.on number, as HIQS- VOLUME The equalized phono signals and
trated in Fig. 1-1. control signals appiied to the other input
RV302 terminals are fed to the
sk 23 SK — VOLUME control through the
2 23— ]4 123\ MONITOR and MODE switches.
] / The level of the signal applied to
i / \ \ the following tone-control
‘ot voltage Ve J’Ot voitage amplifier is determined by the
number  dss rank number Idss rank setting of RV302.
Fig. -1 Example of Idss rank
TABLE 1-2.
OUTPUTS SPEAKER| SPEAKER| HEAD- HEAD- REC REC PRE- PRE-
OUT- OUT- PHONE | PHONE OUT: OUT- AMP AMP
MODE SELECTOR i ' OUT; OUT; ' ’ ouT; OUT,
SWITCH POSITION | LEFT RIGHT LEFT RIGHT LEFT RIGHT LEFT RIGHT
REVERSE R L R L L R R L
STEREO L R L R L R L R
L+R L+R L+R L+R L+R L+R L+R L+R L+R
LEFT L L L L L L L R
RIGHT R R R R R R L R




Stage/Control

LOUDNESS
switch
55

Tone-control
amplifier
Q301, Q302,
Q303

BASS control
switch
56-1F, 86-1R

TREBLE control
switch
57-1R, §7-1F

HIGH FILTER
switch S8

Function

This switch and R301, R302,
C301 and C302 compensate for
the characteristics of the human
ear which vary according to the
loudness of the sound being
heard. When this switch is set to
ON, and the VOLUME control is
set for 30 dB attenuation, the
overall frequency response is in-
creased 8 dB at 50 Hz and 3 dB
at 10 kHz with reference to the
level at 1 kHz.

This three-stage amplifier has
basically flat response, buf it
operates as a negative-feedback
type tone-control circuit,

The input signals are amplified
by Q301 and Q302, and then
applied to Q303 (source fol-
lower), _

The ouiput generated at the
source circuit of Q303 is fed
back to the source circuit of
301 through the treble and
bass tone-control nefwork,

Decreases the amount of
negative feedback voltage by
switching the resistors connected
to 86-1F in steps for increasing
the [ow-frequency c¢omponents
of the signal.

Conventional RC filter network
techniques are applied to obtain
proper response at low frequen-
cies by switching the resistors
connected to S6-1R in steps.

Decreases the amount of nega-
tive feedback voltage by switch-
ing the resistors connected to
§7-1R in steps when increasing
the high-frequency components,
The conventional RC filter net-
work techniques are applied to
obtain proper response at high
frequencies by switching the
resistors connected to §7-1F in
steps, This has a range of £10dR
at 10 kHz,

The high-cutoff filter (R344 and
C314) eliminates unwanted

Stage/Control Funcrion

high-frequency componenis (6
dB/oct above 7 kHz) from the
input signal when this switch is

ON.
LOW FILTER Cuts out unwanted low fre-
switch 59 quency components from the

input sigral (6 dBfoct below 100
Hz) in the ON position.

Muting circuit This mtuting circuit prevents the
for preampiifier loud *“pop” {due to Iinitial
0921, Q922 current flow) or click noises
{Q923) produced by switch controls just

after turning the power switch
te ON. These transients might
damage a delicate high-fidelity
speaker system, :
The base of Q922 (Q923) is
connected to the collector
circuit of Q921 through R998
(R999), while the base of Q921
is connected to an RC network
R994, C991 (R994, C9921) with a long time
constant,
When you first turn ON the
power switch, Q921 remains off
due to the long time constant of
the associated bias circuit, while
Q022 {(923) is forward biased
by R996. As a result, Q922
{Q923} is ON, shorting the pre-
amplifier’s output to ground.
Thus the preamplifier’s output is
effectively muted.
As Q921 is gradually turned ON
due to the slowly-increasing base
current flow, 921 conducts
and cuts off Q922, removing the

muting,
NORMAL/ In NORMAL, the output of the
SEPARATE preamplifier is fed to the power

switch S10 amplifier’s input through §10. In
: SEPARATE, the ocutput of the
preamplifier -is disconnected
from the power amplifier’s input
terminal, allowing you to use the

sections separately,

Power Amplifier Section

Preamplifier Q701 and Q702 form a para-
Q701, Q702 phase amplifier, but signal out-




Stage/Control

Dc balance adj.

R702

Thermat
compensation
and noise
suUppressor
D701

Driver Q704

Function

put is extracted from the col-
lector circuit of Q70i. This
circuit has a various advantages
in direct coupiing systems.

One is high stability despite
temperature  variations and
another is high input impedance
without reducing the amplifier’s
gain,

The ac output appears across
[oad resistor R712 (R812} in the
collector «circuit. An emitter
decoupling circuit is formed by
the emitter-base resistance of
Q702, C702 and R7I0 in the
base circuit of Q702.

An emitter circuit formed by the
emitter-base resistance of Q702,
C702 and R710 is essentially a
frequency-selective ac bypass to
reduce the amplifier’s gain at
very low frequencies,

Common emitter-resistor R711
keeps the dc current flow con-
stant in Q701 and Q702, thus
increasing the dc stability.

The stabilized positive and nega-
tive power supply voltages are
picked off by R908 and R907,
R909 and R90%, and applied to
R702 or R802, R702 provides a
stabilized bias voltage for tran-
sistor Q701 to set the output
terminal voltage at zero de.

As all the stages are directly
coupled, dc stability is required,
The negative temperature coef-
ficient of D701 provides thermal
compensation for the following
driver stage.

It also acts as a noise suppressor
to reduce the popping noise
caused by unbalanced current
flow in the following stages
when the power switch is turned
off.

Though this stage is a con-
ventional flat amplifier, it de-
termines the output voltage
swings because the following
stages are basically emitter-

Stage/Control

Dc bias adj.
(idling current}
Q705,R715

Thermal
compensator
for dc bias
D702 (D302}

Complementary
circuit
Q710, Q711

Power transistors
Q712,Q713

Protection
circuit

Function

followers. The ac load resistor
for this stage is R714,

Q705 is biased into conduction
and operates as a small resistance
providing the necessary forward
bias on the two cascaded emit-
ter-followers,

R715 controls the base bias of
Q705, determining its emitter-
collector impedance and thereby
controls the d¢ bias voltage for
the following compiementary
circuit.

The negative temperature coef-
ficient of diedes D702 and
(D802) provides thermai com-
pensation for the comple-
mentary and power-transistor
circuits.

D702 is attached to the power
transistor’s heat sink to detect
temperature increases in the
power transistors.

These transistors operate as
emitter-followers to provide the
current swings demanded of the
output stages and alsc provide
the necessary phase inversion,
Phase inversion is performed by
using PNP and NPN type tran-
sistors.

The output transistors 712 and
Q713 are connected directly to a
power supply of about 50 V,
Q712 supplies power to the load
during the positive half cycle
and 713 operates during the
negative half cycie,

As all the stages are directly
coupled and designed to obtain
zero potential at the output
terminal, the large coupling
capacitor at the output which
may cause power loss or dis
tortion at low frequencies is
eliminated.

Two kinds of protection circuits
are employed in this power
amplifier. One is a power-tran-
sistor protection circuit and the



Stage/Control

Power-transistor

protection
circuit

Function

other is a speaker-system pro-
tection circuit,

To protect overloaded power
transistors from destruction, a
new protection circuit is em-
ployed.

In the event of a short circuit at
the ocutput terminals, the pro-
tection circuit holds down the
current in the power transistor
and also limits the input drive
signals.

Fig. -2 shows a partial sche-
matic diapram detailing this
protection circuit. With re-
ference to this diagram, the
protection circuit operates as
follows:

(Since the protection circuit is
identical for positive-going haif
cycles and negative-going half
cycles, only the positive-going
half cycle operation is described
here.)

Q707 limits the positive-going
half cycle of the drive voltage
applied to the base of Q710
when power consumption at the
Q712 collector exceeds the
safety margin,

Since power dissipation at the
collector can be considered a
function of collector voltage and

+8’

+8

Q707

To
Qre9
base

D710

* D704

!C*

R736

R732

RL
{load]

D706
D708

i R722 ;L c706

Fig. 1-2  Simplified protection circuit

StagefControl

Function

current, the trigger signal for
Q707 is taken from the collector
and emitter,

Base voltage is partly determined
by the ratio of resistor R720 to
the series resistance consisting of
R724, R728, R736 and RL
(load).

Base voltage is also determined
by the current flow in R736 and
the coliector voltage of Q712.
During normal operation, Q707
is cut off. When excessive current
flows in the power transistor or
power dissipation at the col-
lector of the power transistor
exceeds the specified wvalue,
Q707 turns ON and limits the
input drive voltage to the power
transistor,

Limiting operation is also
actuated by the condition of the
load.

The base voltage of Q707 is
determined by resistances R726,
R722, R728, R736 and RL
(load). D706 prevents reverse
voltage from being applied
during the negative going hailf
cyele,

Q707 turns ON Hmiting the
input drive voltage to the power
transistor when the load re-
sistance decreases to some e€x-
tent,

I

class 8
pure
resistance

prohibited region

class B pure reactance

maximum dis-
sipation fine for
typical power
fransistor

“conduction on
nagative going half cycie

-~
-

Fig. 1-3  Resistive and reactive load lines

for class B output stage
showing breakdown risk




Stage/Conirol

Function

Under reactive load conditions
in ciass B amplifiers, maximum
current will flow when the
voltage across the power tran-
sistor is maximum. This is the
worst case for secondary break-
down. See Fig. 1-3,

Since all speakers have reactive
properties, the protection circuit
must take care of this problem.
Fig. 1-3 shows the operating
load lines for one half of a class
B output stage under conditions
of equal load impedance; in one
case the load is purely reactive, a
load case which would resuit in
transistor failure.

Through a complex network of
resistors and transistors, D708,
C706 and R732 change the base
voltage of Q707 according to the
reactive voltage induced in the
load to provide proper pro-
tection.

Diode D706 detects reactive
voltage at the output terminal
and charges C706. This voltage
changes the bias on Q707 to
compensate for the reactive
voltage,

D704 protects Q707 from break-
down between base and emitter
due to detected reactive voltage
across C706.

to O5C
to trigger cirouit
cireuit

SCR DAT?

Fig. 1-4  Speaker protection circuit

Stage/Control

Speaker
protection
circuit

Function

In a direct-coupled power ampli-
fier, some faults in the early-
stage transisiors appears as a
large unbalanced dc voltage
across ouiput terminal. This
might damage a delicate speaker
system.

Therefore, the TA-1130 incorpo-
rates a speaker protection circuit
which operates ag follows (refer
to Fig, 1-4}:

The output signal is extracted
from the output terminal
through a low-pass filter (R931
or R932, (931 and C932) and
fed to the bridge rectifier (D906
~ D909).

Because of this filter, the voltage
applied to the bridge rectifier is
only the very-low frequency or
dc component caused by tran-
sistor faults. When the rectified
dc  voltage becomes large
enough, it starts the Hartley
oscillator (Q905 and T osc).

The oscillator’s output is
rectified by D910 and thus pro-
vides trigger voltage for SCR
D911, When the trigger voltage
is applied to the gate of the
SCR, the SCR tums om and
shorts the base voltage of Q710
to ground through D912, the
SCR, and D915. The base
voltage of Q711 is also shorted
to ground through D914, the
SCR, and D913, This stops any
current flow in the output stage
and thus protects the speaker
system,

Note that the direction of diodes
D912, SCR D911 and D913 also
ensure speaker protection even if
one of the power transistors is
damaged by accident, by forcing
the other power transistor into
secondary breakdown.



Stage/Control

Function

Power-Supply Section

Rectifier D903

Rectifier
D904, D905

Ripple filter
Q903, R912,
R913,C914,
Q904, R915,
R916, C921

A full-wave bridge rectifier and
center-tapped transformer pro-
vides positive and negative dc
power supplies for the power
amplifier,

A pair of half-wave rectifiers
(D904 and DY905) and filter
capacitors (C916 and C924)
supply additional de¢ voltage in
series with the bridge-rectifier
output for the complementary
stages,

These components reduce the
ripple voltages in the dc power
supply' for preamplifier and
driver stages of the power ampli-
fier section to an extremely-low
value.

Q903 and Q904 serve as an
electronic filter to supply well-
filtered dc of about = 53V to
preamplifier stages in the power
amplifier.

1-3. LEVEL DIAGRAM

Stage/Conrrol

Regulated
power supply
Q906, Q907,
Q208

Function

Dc output from rectifier D918 is
filtered by C944 and applied to
series regulator 906, Transistor
Q908 compares a sample of the
autput voltage picked off across
R956 with reference wvoltage
supplied by voltage stabilizer
D917.

A change in output voltage is
detected at the base of Q908
and therefore alters collector
voltage.

Since the collector of Q908 is
directly coupled to the base of
907, the change in output
voltage alters the conduction of
Q207 and Q906 by the amount
necessary to maintain the output
voltage constant. An increase in
output voltage causes an increase
in the impedance (decrease in
conduction) of Q906, and vice
versa.

The dc output voltage supplied
to the preamplifier section is
therefore, extremely stable.
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SECTION 2
DISASSEMBLY AND REPLACEMENT PROCEDURES

WARNING

Unplug the ac power cord before starting
any disassembly or replacement pro-
cedures.

2-1. TOOLS REQUIRED

The following tools are required .to perform
disassembly and replacement procedures on the
TA-1130.,

Screwdriver, Phillips-head

. $crewdriver, 3mm (!/z ") blade
. Pliers, tong-nose

. Diagonal cutters

. Wrench, adjustable

. Tweezers

. Electric driil

. Drill bits

. Prick punch

. Hammer, ball-peen

. Soldering iron, 40 to 50 watts
. Solder, rosin core

. Cement solvent

. Cement, contact

15. Sijicone grease

— o —
[ T TRV - T - B I~ N I N o

—
S

2.2. HARDWARE IDENTlFICATION GUIDE

The foilowing chart will help you to decipher
the hardware codes given in this service manual.

Mote: All screws in the TA-1130 are manu-
factured to the specifications of the
International Organization for Stand-
ardization {(ISQ). This means that the
new and old screws are not interchange-
able because ISO screws have a different
number of threads per mm compared to
the old ones. The ISO screws have an
identification matk on their heads as
shown in Fig. 2-1.

identification
mark

Fig. 2-1 150 screw

—— Hardware Nomencisture ——

P - PanHeadScrew.............. @ G:

PS -~ Pan Head Screw

with Spring Washer .. ... ... @ Gﬂ]
K - Flat Countersunk Head Screw ., . @ D:,
B - Binding Head Screw .......... @ 0]:’
RK - Oval Countersunk Head Screw .. @ ﬂ}_’j|
T - TrussHead Screw ............ @ a:,
R - Round Head Screw ........... @ G:
F

SC— SetSerew .................. e 57

E - Retaining Ring (E Washer) . . .. .. ﬁ
W — Washer
SW - Spring Washer
LW — Lock Washer

N - Nut
— Example —
Type of Slot
& P3xL0
tLength in mm (L} I_E Lr“ﬁ
Diameter inmm (D) , i
Type of Head -;l):-- e

2.3, TOP COVER AND FRONT PANEL
REMOVAL

1. Remove the two machine screws at each side of
the case, and lift off the top cover.

2. Remove all control knobs and levers.
The knobs can be removed by loosening the
slotted set screws and puiling the knobs straight
out.
The levers are simply pulled off.

3, Remove the three screws (+PSW 4x6) behind
the top edge of the front subchassis as shown in
Fig. 2-2.

.4, Remove the three self-tapping screws (+B 3X6)
at the front bottom of the chassis as shown in
Fig. 2-3. This frees the front panel.



2-d, FRONT SUBCHASSIS REMOVAL
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2.5, COMTROL AND SWiTCH REPLACZEMENT 2.6, REAR PANEL REMOVAL
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2-7. FPOWER TRANSISTOR REPLACEMENT Z-3. REPLACEMENT OF COMPOMNENTS
_ SECURED TC THE REAR PANEL
o BY RIVETS

i Remaovi seril

Procedure

four seit-

2, Remove

Ting
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b dldmeres

K Remiove “he

CUTE the

JEosIow o n

ST R FRRL

ACCHT

siok. NS¢ Bhg

oft with o cieisn o

This prevents it from

decumalaring condueelive dust partic! i

nilmht evernt

self-tapning screw
VB 3xE
et

reuRT
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25, CHASSEIS LAYGUT
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SECTION 3
ADJUSTMIENTS

31, POWER SUPPLY VOLTAGE ADJUSTMENT
FOR PREAMPLIFIER SECTICN

Tast Equipment Reguired
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32 POWER AMPLIFIER ADJUSTMENTS
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De-Balance Adjustment
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SECTION 4
REPACKING

The TA-1130°s original shipping carton and the TA-1130 must be repacked in these materials

packing materials are the ideal containers for shipping precisely as before. The proper repacking procedures
the unit. However to secure the maximum protection, are shown in Fig. 4-1

4-801-031
cushion, upper

X-4E00-D2
choth, polishing
1-506-138-11
phone plug, red
§-506-138-12
phono plug, white

2.025-986
bag, polvathyime

301020
bayg, pofyethyians

F7O0-548-13
manueal, instruchen

3-793-783
card, ingpaction

2.025-94¢
Gag, pofvethylane

4-801-0:30
cushion, side

l 3701.268
bag, pofyethylens

4-301-032
corrugeled cadboird

4-307-033
L, DrOtCHion

Fig. 4-1  Repacking
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SECTION 5
DIAGRAMS

MCUNTING DIAGRAM — Muting Beard —

B g




5.2, MOUNTING DIAGRAM — Preampiifier Board —

Concdliictor Side

s B2k
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MOUMTING DIAGRAM - Preamplifier Board —

Component Side
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-3 MOUNTING DIAGRAM — Power amnpiifier Board —

Conductor Side
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MOUNTING DIAGRAM ~ Power Amplifier Soard —

Cewngonent Side
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54, MOUNTING DRIAGRAM — FPower Supgiv/Speaker Protection Board —

— onductor Side —
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MOUNTING DIAGRAM — Power Supply/Speaker Protection Board —

— Component Side
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TA-1130 TA-1130

§5. SCHEMATIC DIAGRAM — Preamplifier Section —
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5-6. SCHEMATIC DIAGRAM — Power Amplifier Section —
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SECTION 6
EXPLODED VIEW

200000+ & - Bp§-533
o cover
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washer (B1, bindling post ass'r] " e 04 ore Model aniy) f ing 005t 835V, black
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g 3
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7-682-948-07

PLIW3Ic8 —

2051403
caver, voltage changeover block

7-686-545-21
@ 8.3 x B, self-wpping screw

™~

7-526.502
socket, |

1-526-165
voltage changeovar hloek

- ’
1-536-146
ferminal strip. 1L {A)

{Ganeral Expori Model aniy)

2.066-11119
stud, voTtage changeove’ bioCk
(Gengral Export Model aaiy)

e

2.026-947
cover, alectroly tic capacieor 1,000 uF

1.121.33012
capacitor, elecirolviic 1,000 uF 63 V

2029-948
cushion, felt

8.982.537-22 "
meunted reuft board, power amplitiar

(e

7-682-947-01
@ PsWIxE

X-48049-23-2 7
mourtted circuit board, power supply

7.682-962-01 }
HPSWAXID T
ot @

7682.947-01

@ PSW3 6
=3

31

F-B35-546-21
@ 8 7 x 8, seif-tapping screw

758269601 b
@PSIxE

|
7682-8600T |
G PASWAxE

48071224
bracket, hear sink

434318
heat sink

2.825-003
Sogoer, mics

769256143
EEIx M4

i 4807212
| piara, striskd

7685-545.21
® 8 3 x 6, seif-tapping screw

4901015
cover, etecrolytic capacitor 6,000 pF
7-121-793
CADACTEOR, afecirofy e 6,000 uF 80 V

7-542-860-01
R ©PWIE

7-E5E2.05007
& PINE 6

™ r.s36.087
7 fug, ground
-

4-801.225

fsbed, cauor
o 4-804-903
AN

& A ‘
7-685-545-21 A ! " 1 C. | HEF Model onty
@ B 3x6, selif-eapping screw 63} P4 3 @ X
X-45012.62 bragker, 5 fuse folder

plate 55y, bottom

' H 0.051-263 Note:
foot, rubber

=

H 1-532.237
= 768256301 _ fuse, 2ISAT
@EAx 12 ' }ui”?gir

&

1-532-235
fuse, 315mMAT
1.532-078
fuss, TAT

B 14¢1.686.12
fransformer, frower
[GEP and General Export Modet)
744183017
transformer, power
(NEP Model)

&



Ref. No.

Fart No,

D7{1 (D80L)
D702 (D802}
D704 (D804)
D705 (D8O3)
X706 (D806)
D707 (D8OT)
D708 (D808}
D709 (D809)
D710 (D810}
D711 (D811}

D721

D722

D31
D302
D903
Doo4
Doy0s
D306
D507
D908
D909
D910
D1l
D912
D913
D914
D913
D917
D918

Q101 (Q201)
Q102 (Q20D)

Q301 (Q401)

Description

MCUNTED CIRCUIT BOARDS

X-48049-21-3
8-982-587-22
X-48049-23-2
8-982-587-88

preamplifier circuit board
power amplifier circuit board
power supply cirenit board
muting circuit board

SEMICONDUCTORS

diode,  10D-05
varistor, SV-31
diode, 10D-05
diode, 10D-05
diode, 10D-03
diode, 10D-05
diode, 10D-05
diode, 10D-05
diode, 10D-05
diode, 10D-2
diode, SH-IS
diode, SH-15
diode,  10D-05
diode,  10D-05
diode, S5B4
diode, 10D-2
diode, 0D-2
diode, 10D-05
diode, 10D-05
diode, 10D-05
diode, 10D-05
diode, 1T23A
SCR, 1RC20
diode, CD-2
diode, CDR-2
diode, 1002
diode, 10D-2
diode, 1T243M
diode, 10D-2
FET, 28K 23-22
transistor,  25C632A
FET, 28K 23-37

C101 (C201)
C102 (C202)
C103 (C203)
C104 (C204)
C105 (C205)
C106 (C206)
C107 {C207)
108 (C208)
C109 (C209)

CAPACITORS

1-121-411
1-103-685-12
1-105-661-12
1-121-406
1-121-413
1-121-413
1-106-605-12

1-106-019-12

SECTION 7
ELECTRICAL PARTS LIST
Ref. No. Part No, Description
Q302 (Q402) FET, 28K23-37
Q303 (Q403) FET, 28K 23-35
Q701 (Q801) transistor,  2SA705
Q702 (Q802) transistor,  2SA 705
Q704 (QB04) transistor, 2SC1124A
Q705 (QBOS) transistor, 28C6334A
Q707 (Q80T} transistor, 25C633A
Q708 (Q808) transistor, 2SC633A
Q709 (Q809) wansistor,  2SA678
Q710 (Q810) transistor,  28C895
Q711 (Q811) transistor,  25A527
QT_}. 2 {Q81LY) transistor,  25D83A
Q713 (Q813) transistor, 2SD88A
903 transistor, 2SC1124A
Q904 transistor, 28A706
Q905 transistor,  28C633A
Q906 transistor,  25C8935
Q907 transistor,  25C805
Q908 transistor,  28C6344A
Q921 transistor,  28C634A
Q922 trangistor,  28C634A
Q923 transistor,  25C6344
TRANSFORMERS
T osc 1-433-132-27  transformer, osc.
T 1-441-688-12  transformer, power
(GEP and General Export Model)
1-441-830-11  transformer, power (NEP Modeh

All capacitance values are in pF except as
indicated with p, which means puF,

47 #00q,

50V electrolytic
0.1 10% S0V mylar
0.001 £10% 50V mylar
47 18 315V electroiytic
100 W% 6.3V electrolytic
100 £19%x 63V electrolytic
0.0015  15% S50V  mylar
— discarded —
0.0056 5% S50V mylar



Ref. No.

Fart No.

C110¢C210%

€301 (C401)
C302 (Ca02)
€303 (C403)
C304 (C404)
C305 (C405)
C306 (C406)
C307 (C407)
C308 (C408)
€309 (C409)
€310 (C410)
C312 (Ca12)
€313 (C413)
C314 (C414)
C315 (C415)
C316 (CA16)
C317 (C41T)
C318 (C418)
C319 (C419)
€320 (C420)
€321 (C421)
€322 (C422)
€323 (C423)

C701 {C801)
C702(C802)
€704 (CBO4)
C705 (C305)
C106 (C806)
C707 (C807)
C708 (C808)
C709 {C809)
C719 (C810)
C711 (C811)
C712{(CB12)
C714 (CB14)
C715 (C815)

o1l
€913 (C921)
Cot4
915
cole

1-105-68%9-12

1-101-888
1-106-041-12
1-105-689-12
1-105-661-12
1-121-420
1-106-033-12
1-105-675-12
1-106-025-12
1-121-413
1-121-392
1-121-392
1-106-033-12
1-105-673-12
1-105-685-12
1-106-033-12
1-101-861
1-106-041-12
1-106-033-12
1-106-025-12
1-106-025-12
1-101-099
1-101-099

1-105-693-12
1-121-469
1-102-943
1-121-425
1-121-405
1-121-405
1-105-681-12
1-105-681-12
1-105-679-12
1-121-738
1-107-002
1-107-091
[-121-413

1-121-55%
1-105-725-12
[-121-559
1-121-793
1-121-426

0.22

68p
0.047
0.22
0.001
220
0.022
0.015
0.01
100
3.3
33
0.022
0.01
0.1
0.022
15p
0.047
0.022
0.01
0.01
400p
400p

0.47
10
6p
470
33

33
0.047
0.047
0.033
10
50p
180p
100

50
0.1
50

- 6,000

470

Description
£10% 50V
5% 50V
5% SOV
0% 50V
0% 50V
0% 10v
5% 50V
0% S0V
5% 50V
8% 63V
+#30% 25V
138% 25V
5% S0V
0% 50V
£10% 50V
5% 50V
5% S0V
5% 50V
59, 50V
5% SO0V
5% SOV
120% 50V
£20% S0V
+10% S0V
%% 10V
H.5pF 50V
+#%%  10v
%% sov
%% sov
+10% 50V
+10% S0V
0% S0V
%% s0v
£10% 500V
+5% 50v
+198% 63V
£1%%% 100v
£10% 100V
%% 100V
1982 sov
%% 16V

mylar

ceramic
mylar
myiar
mylar
electrolytic
mylar
mylar
mylar
electrolytic
electrolytic
electrofytic
mylaz
mylar
mylar
mytar
ceramic
mylar
mylar
mylar
mylar
ceramic

cesamic

mylar
electrolytic
ceramic
electrolytic
electrolytic
electroiytic
mylar

mylar

mylar
electroly tic
sitvered mica
silvered mica

electrolytic

electroly tic
mylar

ejectrolytic
electrolytic

electrolytic

Ref. No., Part No.
€917 1-105-217-12
918 1-105-917-12
C919 1-121-559
922 1-121-559
€923 1-121-793
924 1-121-426
€925 1-105-917-£2
C926 1-105-917-12
931 1-121-426
C932 1-121-426
€933 1-105-675-12
€934 1-105-679-12
935 1-121-425
C936 1-105-681-12
941 1-121-411
942 1-105-721-12
€943 1-121-330
944 1-121-330
C991 1-121-741

Description

0.022  £20% 200V
0022  *20% 200V
50 £ %% 100V
50 98 100V

6,000 *'%% gov
470 9% 16V
0.022  *20% 200V
0.022  *209% 200V
470 1M 16V
410 190% 16V
0.015  *10% 50V
0,033 0% S0V
470 %% 10V
0.047  *10% 50V
a7 %% sov
0.047  %10% 100V
1,000 'Y% e63v
1,600 £'98% 63V
150 £20% 315V

RESISTORS

All resistance values are in ohms, £5%, % watts
carbon type unless otherwise indicated.

R101 (R201)
R102 (R202)
R103 (R203)
R104 (R204)
R105 (R205)
R106 (R206)
R107 (R207)
R108 (R208)
R109 (R209)
R110(R210)
R111 (R211}
R112 (R212}
R113 (R213)
R114 (R214)
R115 {(R215)
R116 (R216)
R117 (R217)
R118 (R218)

R301 (R401)
R302 (R402)
R303 {R403)

1-244-713
1-242-687
1-242-709
1-242-689
1-242-669
1-242-691
1-242-6%91
1-242-667
1-210-051
1-242-672
1-242-713
1-210-124
1-242-662
1-242-727
1-242-695
1.244-697
1-244-71%
1-244-733

1-242717
1-242-701
1-242-745

47k
3.9k
33k
4.7k
680
5.6k
5.6k
560
2.2M
910
47k
L.i1M
360
180k
8.2k
10k
82k
330

68k
15k
IM

myiar
mylar
electroiytic
electrolytic
electrotytic
electrolytic
mylat
mylar
electrolytic
electrolytic
mylar
mylar
electrolytic
mylar
electrolytic
mylar
electrolytic
electrolytic

electrolytic

and



m

Ref No. Part No. Description Ref. No, Part No, Description
R304 (R404) 1-242-683 2.7k R704 (R84} 1-244-697 10k
R305 (R405) 1-2{1-2-687 3.9k R705 (R805) 1-244-677 1.5k
R306 (R406) 1-242.721 100k R706 (RB06) [-244-649 100
R307 (R407) 1-242-703 18k R707 (R807) 1-244-721 100k
R308 (R408) 1-242-721 100k R708 (RB(8) 1-244-7135 56k
R309 (R409) 1-242-673 1k R709 (R309) 1-244-681 2.2k
R310 {R410) 1-244-493 6.8k LW R710 (R810) 1-244-679 1.8k
R311 (R411) 1-244-473 1k ®w R711 (R811) 1-244-705 22k
R312 (R412) 1-244-474 i.lk LaW R712 (R812) 1-244-67% 1.8k
R313 (R413) 1-244-469 680 AW R713 (R813) 1-202-587 1.9k 0% L4W compositien
R314 (R414) 1-242-708 30k R714 (RB14) 1-202-587 3.9k £10% LW compoasition
R315 (R415) 1-244-509 33k /W R715 (R815) 1.221-967 10k (B), semi-fixed
R316 (R416) 1-244-505 22k LW R716 (R816) 1-244-681 2.2k
R317 (R417) 1-244-502 16k hW R717T (RE17) 1-244-661 330
R318 (R418) 1-244-501 15% 15W R718 (RB18) 1-244-625 10
R319 {R419) 1-244-496 2.1k W R719 (RB19) 1-244-661 330
R320 (R420) 1-242-745 1M R720 (RB20) 1-244-737 470k
R321 (R421) 1-242-700 13k R721 (R821) 1-244-737 470k
R322 (R422) 1-242-679 1.8k R722 (R822) 1-244-681 2.2k
R323 (R423) 1-242-699 12k R723 (R823) 1-244-681 2.2k
R324 (R424) 1-242-683 2.7k R724 (R824) 1[-244-673 1k
R325 (R425) 1-244-487 39k Bw R725 (RB25) 1[-244-673 1k
R326 (R426) 1-244-493 6.8k s W R726 (R826) 1-244-681 2.2k
R327 (R427) }-244-492 6.2k KW R727 (R827) 1-244-681 2.2k
R328 (R428) 1-244-495 8.2k W R728 (R828) 1-244-673 1k
R329 (R429) 1-244-498 1k KW R729 (R829) 1-244-673 1k
R330 (R430) 1-242-733 330k R730 (R830} 1-244-653 150
R331 (R431) 1-242-701 15k R731 (R831} 1-244-653 150
R332 (R432) 1-244-451 j.6k W R732 (R832) 1-202-557 220 +10% LW composition
R333 (R433) 1-244-467 560 LaW R733 (R833) 1-244-649 - 100
R334 (R434) 1-244-471 820 1w R734 (R334} 1-244-625 10
R335 (R436) 1-244-474 LIk W R735 (R835) 1-244-659 270
R336 (R436) 1-242-680 2k R736 {(RB36} 1.205.803 0.5 £10% 5w wire-wéund
R341 (R441) 1-244-709 33k R737 (R837) 1.205-803 0.5 +104% 5W wire-wound
R342 (R442) 1-244-543 820k R738 (RB38) 1-202-525 10 +10% 14 W composition
R343 (R443) 1-242.744 910k R739 (RB839) 1-244-661 330
R344 (R444) 1-244-543 820K
R345 (R445) 1-242-744 910k R906 (R909) 1-244-713 47k
' R911 1-244-645 68
R508 (R608) 1-202-565 10 +10% AW composition R912 1-244-649 100
R509 (R609) 1-207-167 500 10% 1.5W wire-wound R913 1-244-705 22k
R914 1-244-645 63
R701 (R801) 1-244-739 560k RY15 1-244-649 100
R702 (R802) 1-221-967 10k (B), semi-fixed R916 1-244-705 22k
R703 (RB03) 1-244-7T21 100k R917 1-244-663 3%




Ref No.

R931
R932
R933
R934
R941
R942
R943
R944
R955
R956
R957
R991
R992
R993
R994
R995
R99%
R997
R998
R999

RV301
(RV401)

RY302
(RV402)

81
52
83
54
85
36
57

S8
89
S10
311

Fart No.

1-202-573
1-202-573
1-244-666
1-244-697
1-244-707
1-202-549
1-244-705
1-202-533
1-244-705
1-221-996
1-244-656
1-242-663
1-242-709
1-242:687
1-242-725
1-202-597
1-242-697
1-242-711
1-242-690
1-242-690

1-221-844

1-222-445

1-514-650
1-514-651
1-513-338
1-514-795
1-513-338
1-514-648
1-514-652

1-513-338
1-513-338
1-514-478
1-514-522

Description

1k
1k

510

10k

27k

100 £10% 1AW composition
22k

22 *10% AW composition
22k

5k (B}, semi-fixed

3.6k

390

33k

3.9k

150k

10k *10% %W composition
10k

39k

5.1k

5.1%

250k, variable {BALANCE control)

250k, variable (VOLUME control)

SWITCHES

switch, rotary (FUNCTION 1}
switch, lever/rotary (FUNCTION 2}
switch, leverfrotary (MONITOR)
switch, rotary (MODE)
switch, leverfrotary (LOUDNESS)
switch, rotary (TONE control, BASS)
switch rotary (TONE centrol,
TREBLE)
switch, leverfrotary (HIGH FILTER)
switch, lever/rotary (LOW FILTER)
switch, slide (PRE AMP/FOWER AMP)
switch, rotary (SPEAKER)

Ref. No. Parr No, Description
512 1-514-369-23  switch, lever/rotary (FOWER)
(GEP and General Export Model)
1-514-965 switch, leverfrotary (POWER)
{NEP Model)
MISCELLANEQUS
1-507-190-12  jack, HEADPHONE
1-507-260 jack, AUX-3
1-507-268 phono jack, §-P
1-507-313 phono jack, 10-P
1-509-029 REC/PB connector
1-509-341-13  ac outlet {General Export Model only)}
1-509-445 ac input connector, 3-P
(GEP and NEP Model only)
1-517-021 socket, pilot lamp
1-518-052 lamp, pilot
1-526-165 voltage changeover block
1-526-502 socket, transistor
1-532-325 fuse, 6.3 AT (F2, F3) (NEP Model only)
1-532-256 fuse, 6.3A (F2,F3)
(GEP and General Export Model 6n1y)
1-532-237 fuse, 3.15AT (F1) (NEP Model only}
1-532-167 fuse, SA {F1)
(General Export Model only)
1-532-255 fuse, 5A (F1) (GEP Model only)
1-532-078 fuse, 1 AT {F4) (NEF Model only)
1-532-235 fuse, 315 mAT (F5) (NEP Model onty)
1-533-082 fuse holder, 5-P {NEP Model only)
1-533-048 fuse post
{General Export Model only)
1-536-047 pin, connecting
1-336-146 terminal strip, 1L1 (A}
1-336-179 terminal strip, 1L1 (C)
1-536-189 terminal strip, 1L1 (GEP Model only)
Ccr 1-231-057 encapsulated component,
1200 +0.0335F

(General Export Model only)

1-534487-22  cord, power
{General Export Model only)

1-506-108 pin, connecting



