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Welcome to the group of proud owners of the SANSUI
BA-90, a solid state stereophonic basic amplifier from
the manufacturer of some of the world’s finest audio
components. Both in appearance and performance, the
BA-90 is professional throughout. Not a single detail
has been overlooked in designing and manufacturing
the BA-90 for optimum performance. It has been
subjected to not only numerous electrical and mechan-
ical measurements, but repeated listening tests as well.
The end result is an advanced basic amplifier with a
music power output of 90 watts, ideal for use in an
electronic crossover system for the truest high fidelity
sound reproduction ever.

It is now up to you to read the instructions contained
in this booklet to fully enjoy all the advanced perform-
ance capabilities built into the BA-90.
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SWITCHES AND CONTROLS

Power Indicator—-
When power is turned on, the lamp lights
up to indicate the amplifier is in operation.

Aural Null Balance Switch ——

Sansui

STEREO BASIC AMPLIFIER
BA-90

Use to balance the sound volumes from the
right and left speakers. To balance, first set
both LEVEL ADJUST controls at “5”, then
turn the volume control(s) on your pre-amp-
lifier (or tuner-pre-amplifier) to a position
which gives you the desired sound volume.
Set this switch in the TEST position. Then set
the pre-amplifier’s (or tuner-pre-amplifier’s)
mode switch in MONO and set its balance
control at its center position. Finally, adjust
either the right or left LEVEL ADJUST
control so that little or no sound is heard
from both speakers. Once this achieved, the
sound volumes from both speakers are well
balanced. Next, set the AURAL NULL
BALANCE switch back in its NORMAL
position and the pre-amplifier’s (tuner-pre-
amplifier’) mode switch back in its STEREO
position, and you’re ready to enjoy perfect
stereo sound.

NOTE: If you set the AURAL NULL BA-
LANCE switch in the TEST position with
your pre-amplifier’s (or tuner-pre-amplifier’s)
mode switch left in the STEREO position,
the difference between the two stereo chan-
nel signals will be heard from the speakers.
So be sure to feed monophonic signals into
the BA-90 when attempting to balance the
stereo channels.

POWER HEAD {HONES

Headphones Jack <———
Insert the plug of a stereo headphone set
into this jack for private listening. Though
any type of headphone set with a plug which
matches this jack can be used, a dynamic
type stereo headphone set is recommended.

- Power Switch

Turns power supply on and off. Push it once
to turn on, and push it again to turn off.
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Level Adjust Controls

Use to control the sound volumes from the
speakers. Turn them clockwise to increase
volume, and counterclockwise to reduce it.
The left control adjusts the sound volume
from the left speaker, and the right control
the sound volume from the right speaker.

Damping Factor Switch

Allows you to change the amplifier’s damp-
ing factor between HIGH and LOW to suit
the speakers in use or your personal taste.
HIGH gives you a damping factor in excess
of 50 at 8 ohms load, and LOW a damping
factor of 10 at the same load. Select the one
that gives you the best sound reproduction.

— Phase Switches

Since the right and left speakers produce
sound waves, it is necessary for them to be
driven in the same direction (phase) for a
true stereo effect. Should one of the speakers
be connected out of phase with the other,
sound of certain frequencies will be cancelled
out. If you sit in the center of two speakers
so connected and listen to a monophonic re-
cord, you will notice a lack of sound in the
center and weakened bass response.

If you have already connected the speakers
and find this is the case, change the phase of
either speaker simply by switch the corres-
ponding right or left PHASE switch from
NORMAL to REVERSE or REVERSE to
NORMAL. Once the two speakers are in
phase with each other (i.e., once the polarity
connections of the two speakers are match-
ed), they will sound as if there were only one
speaker in the center producing sound.
NOTE: The PHASE switches should be in
their NORMAL position under normal cir-
cumstances. Also, when connecting speakers
to-the BA-90, be sure to connect the minus
(—) side terminal of each speaker to the
minus (—) side of each speaker terminal on
the amplifier’s rear. Do not make two speak-
ers share the minus (—) side of one speaker
terminal; doing so will deprive the PHASE
switches of their function, and may also
damage the power transistors. So be sure to
connect each speaker to the corresponding
speaker terminal separately.



CONNECTIONS

Connecting a Pre-amplifier

(or Tuner)

Connect the left channel output of a pre-amp-
lifier (or tuner) to the LEFT INPUT terminal,
and the right channel output to RIGHT IN-
PUT terminal on the amplifier’s rear panel.

Connecting Speakers

Speakers with nominal impedance of 4 to 16
ohms may be hooked to this amplifier. Avoid
using speakers with impedance below 4 ohms,
for they may cause the protector circuit to
operate at times.

Connect the (+4) side of the left speaker with
the (4 ) side of the LEFT speaker terminal, and
the (—) side to the (—) side of the same speak-
er terminal on the rear of the amplifier. Then
connect the (+) side of the right speaker to
the (+) side of the RIGHT speaker terminal,
and the (—) side to the (—) side of the same
speaker terminal.

AC Outlets

Two AC outlets are provided on the amplifier’s
rear panel. The one marked SWITCHED is
controlled by the POWER switch on the front
and has a maximum capacity of 50VA, while
the other marked UNSWITCHED is independ-
ent of the POWER switch and has a maximum
capacity of 120VA. Never couple any appli-
ance with a power requirement greater than
these figures to these outlets; doing so is very
dangerous and will very likely cause the amp-
lifier to break down.

TUNER

PRE-AMPLIFIER

1\

RECORD
PLAYER




INPUT SPEAKERS
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SWITCHED UNSW
GND MAX 50VA MAX

WALL OUTLET

GROUNDING

(SEE PAGE 10) POWER FUSE

(SEE PAGE 11)

INSERT THE POWER CORD
PLUG OF THE TUNER OR
PRE-AMPLIFIER.

LEFT CHANNEL
e R [GHT CHANNEL

RIGHT SPEAKER LEFT SPEAKER



ELECTRONIC CROSSOVER SYSTEM

Frequencies audible to the human ear range
from 20 to 20,000Hz. Therefore an ideal speak-
er is that which reproduces this entire frequ-
ency range with a flat response characteristic
and without any distortion whatsoever. How-
ever, no single speaker currently available ful-
fills this requirement. The best present solu-
tion to this dilemma involves obtaining better
reproduction characterstics through the use of
a speaker with a superior response at low fre-
quencies (woofer), one or more speakers with
a superior response at middle frequencies (mid-
ranges) and one or more speakers with a super-
ior response at high frequencies (tweeters) to
reproduce different sections (bands) of the audi-
ble frequency range.

The division of signals into these frequency
bands can be achieved by placing an LC cross-
over network between the basic amplifier and
speakers. Or it may be accomplished by a more
advanced electronic crossover system, which
requires an electronic crossover circuit to be
placed behind the pre-amplifier, dividing its
output into several (usually two or three) fre-
quency bands for amplification and reproduc-
tion by separate basic amplifiers and speakers.
At the present time, this latter system is con-
sidered by many people the best system for
true high fidelity sound reproduction. Its ad-
vantages are many, as follow:

1) Speakers more freely selectable

Since the tweeter, midrange and woofer are
driven by separate basic amplifiers, they can be
freely selected on the virtue of their tone qual-
ity alone, without regard to their efficiency and
impedance characteristics.

2) Intermodulation distortion reduced
Feeding low and high frequency signals to-
gether into one basic amplifier often causes in-
termodulation, increasing the distortion. With
separate basic amplifiers amplifying different
frequency bands, such possibility is practically
eliminated.

3) Better filtering characteristic

Designing a perfect LC crossover network is a
highly complex job, and even the best network
may fail to offer a perfect filtering characteris-
tic. Also, as the impedance of a speaker varies
with frequency, a network does not always
divide the signals at the predetermined cross-
over frequencies. In contrast, the electronic
crossover system not only offers a much better
filtering characteristic, but permits changing
over the crossover frequencies and cutoff cha-
racteristics with great ease.

FULL-RANGE SPEAKER SYSTEM

BASIC
AMPLIFIER

PRE-
AMPLIFIER

FULL-RANGE
SPEAKER

ELECTRONIC BASIC AMPLIFIER
CROSSOVER UNIT

4) Amplifier’s damping factor is not deteriorat-
ed with each basic amplifier coupled directly to
a speaker, there is no resistance between these
components to deteriorate the former’s damp-
ing factor.



5) Basic amplifiers used more effectively
Amplifiers best suited for each frequency band
may be used. For example, an amplifier with
a fairly big output is suited for driving the
woofer, while amplifiers with better tone qual-
ity characteristics may be employed for driving
the midrange and tweeter.

The electronic crossover system offers a num-
ber of advantages as described above. Like
everything else, however, it has a drawback,
too. It is that it is more expensive to own,
because it requires an electronic crossover unit
and more than one basic amplifier.

If you wish to build an electronic crossover
system using two or three BA-90’s, bear these
points in mind:

1) Be sure that the input impedance of the
‘ectronic crossover unit used is greater than
che output impedance of the pre-amplifier. If
the input impedance is the same or smaller

than the output impedance, it will cause dis-
tortion. Observe the same precaution with the
output impedance of the electronic crossover
unit and the input impedance of each basic
amplifier used.

2) Be sure that the input voltage of the basic
amplifier and the output voltages of the pre-
amplifier and electronic crossover unit match
each other. Also, use an electronic crossover
unit having level adjust controls.

3) Make accurate level adjustment by using
an oscillator or frequency record.

While the BA-90 is an ideal basic amplifier for
use in an electronic crossover system, it may
be used in conjunction with the SANSUI BA-60
basic amplifier, CD-5 electronic crossover unit,
AU-777 and AU-555 control amplifiers. With
these components, all the above precautions are
already solved and a sophisticated electronic
crossover system can be realized with surpris-
ing ease.

(Use independent
pre-amplifier

section of either
SANSUI AU-777
or AU-555.)

(SANSUI CD-5)

[ — —

(SANSUI BA-60)

L MEOOPER

e
(Use independent
basic amprlifier TWEETER

section of either
SANSUI AU-777
or AU-555.)

(SANSUI BA-90)
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(SANSUI SP-1001 or 2002)




HINTS ON USE

Should the Quick Acting Fuses

Blow...

In addition to the protector circuit discribed
later, the BA-90 is provided with a pair of
quick acting fuses to doubly protect the power
transistors.

If no sound is heard from the speakers after the
POWER switch is turned on and the POWER
INDICATOR has lit up, it is either because the
protector circuit has been activated or the
quick acting fuses have blown. Turn off power
immediately, wait about 5 seconds and turn on
power again. If no sound is still heard from
either or both speakers, check to see if the fuses
have blown. To check, remove the power cord
plug from the wall outlet and take off the amp-
lifier’s bonnet. If you find one or both fuses
blown, replace them with the spare fuses
(AGD 2A) supplied with the amplifier, after
discovering and eliminating whatever trouble
that caused them to blow.

If the new fuses should blow again after power
is turned on, it is very likely that something
has gone wrong with the output circuit. In
this case, contact your nearest SANSUI dealer;

Connecting Input Sources

When connecting such input sources as a pre-
amplifier and tuner, be sure to use thick shield-
ed cable. Using parallel PVC wires (the kind
often used for power line) usually results in
increased hum. The length of the connection
cable should not exceed 7 feet. The longer it
is, the more the high frequency signals will be
attenuated.

SOLDERING THE LEAD TO THE PIN-PLUG

( ((,\j TAKE AWAY OF COVER

PIN-PLUG

!--:: !
i _.((_(1_7 D SOLDER TO
SHEUL

Make Proper Connections

Be sure that the connections between the lead
wires of various input and output components
and the respective input and output terminals
are complete. If the lead wires are loose or in
touch with other parts, the amplifier may not
only fail to operate nominally, but noise may
be induced. And the amplifier may even break
down over a long period of time. Also, be sure
that any component connected to the preamp-
lifier, such as a phonograph and tape recorder,
is properly connected in accordance with the
manufacturer’s instructions.

Grounding

Connect one end of a piece of PVC wire or
enameled wire to the GND terminal on the left
side of the amplifier’s rear panel, then attach a
small copper plate to the other end and bury
it deep underground. Grounding the amplifier
in this manner usually reduces noise. Also, if
you are using the BA-90 in conjunction with a
phonograph, tuner and tape recorder, connect



their grounding wires to the GND terminal.
This will usually reduce hum to a great extent.
CAUTION: Be sure that the power cord is
removed from the wall AC outlet when making
grounding connections.

COPPER PLATE
BURIED UNDERGROUND.

Heat Radiation

Transistors being relatively sensitive to heat,
the BA-90 is designed so that any heat radiated
will effectively escape through its bonnet.
Therefore, placing something on top of the
amplifier, encasing it in a tight cabinet or
operating it in direct sunlight may lead to a
breakdown. If any of these situations cannot
be avoided, take special care to increase the
amplifier’s heat dissipation capability.

Should the Protector Operate...
While your BA-90’s expensive silicon power
transistors are sufficiently protected in circuit
design, a protector circuit is also incorporated
to protect them under all operating conditions.
This circuit utilizes an SCR (silicon controlled
rectifier). Should the output circuit be short-
circuited for some reason or should excessively
large inputs flow in from the input circuit and
an overcurrent flood the power transistors, this
circuit is activated to protect the all-important
power transistors. No sound will then be heard
from both or one of the speakers. There is
also the possibility that the protector operates
because of a momentary overcurrent.

Should the protector circuit operate, turn off
power immediately. Wait about 5 seconds and
turn on power again. If the amplifier should
still fail to operate normally, it is more likely
that the circuit has been activated because of
a short-circuit in the output circuit. So check
the speaker cords, speaker terminals and other
parts of the output circuit for a short-circuit.

Should the Speaker Polarities
Differ...

Should the right and left speakers be connect-
ed out of phase with each other (i.e., should
they differ in polarity connections), reproduced
sound will be weak in the center, with bass
response particularly weakened. This condi-
tion will be very conspicuous when you play a
monophonic record on a stereo phonograph,
listen to an FM MONO broadcast or any music
program on any broadcast band. To correct
the wrong polarity connections, simply set
either PHASE switch in its REVERSE posi-
tion. Once the polarities are thus matched, the
two speakers will sound as if there were only
one speaker in the center producing sound.

— 10 —



HINTS ON USE

Voltage Change-over Plug

The BA-90 allows you to change over the
working voltage of the primary side of its
power supply circuit simply by shifting a plug
among its four positions: 100V, 117V, 220V
and 240V. The plug is usually set for the
voltage in your area prior to shipment. But if
you find it is different, reset the plug in the
correct position. Simply insert the plug so that
the arrow mark on it points at the correct
voltage indication.

Should the Power Fuse Blow...

Should the amplifier fail to operate and you
find it is because the power fuse has blown,
remove the power cord from the wall outlet
and then replace the blown fuse with a new
glass-tubed 3-ampere fuse. Using a piece of
wire or a fuse of a different capacity as a stop-
gap measure is very dangerous and could lead
to serious trouble. If you think the power fuse
has blown because of trouble in the amplifier,
discover and eliminate the trouble first before

replacing it.

AC Qutlets

Of the two AC outlets provided on the ampli-
fier’s rear panel, the one, marked SWITCHED,

is controlled by the POWER switch and is
very convenient for powering a tuner. The
marked UNSWITCHED, is independent of the
POWER switch. They have a maximum
capacity of 50 and 120VA, respectively. Cou-
pling an appliance with a greater power
requirement is very dangerous and may cause
the amplifier to break down.

SWITCHED UNSWITCHED
MAX SOVA MAX 120VA

If Hum or Howling Noise is
Heard When Playing a Record...

Hum or howling noise may be heard sometimes
when playing a phonograph record or a record-
ed tape. More often than not, this is not due
to a defective part in the amplifier itself, but
happens for these reasons:

1) The phonograph is placed either directly
on top of or near one of the speakers, and the
acoustic vibration produced by the speaker is
transmitted to the phonograph, causing howl-
ing. If this is the case, either move the phono-
graph away from the speakers, or place a thick
cushion underneath the phonograph to absorb
the vibration.

2) Hum may be produced because the phono-
graph or tape recorder (deck) is connected with
something other than shielded cable. Or it may
be produced because the shielding wire and
core wire are connected inversely, the phono-
graph motor is not grounded, or the tonearm
is not grounded completely. Check various
connections carefully.

- 11 —



SPECIFICATIONS,CHARACTERISTICS

RATED POWER OUTPUT

MUSIC POWER (IHF): 90W (4 ohms)
70W (8 ohms)

CONTINUOUS POWER (left/right):
32/32W (4 ohms)
28/28W (8 ohms)

TOTAL HARMONIC DISTORTION:
Less than 0.3% at rated output

INTERMODULATION DISTORTION: (60Hz:
7,000Hz=4":1): Less than 0.3%

POWER BANDWIDTH(IHF): 15~40,000Hz (at 0.3%

distortion)

FREQUENCY RESPONSE: 15~100,000Hz +1dB
(8 ohms: at normal

listening level)
INPUT SENSITIVITY (per 1,000 Hz input

required to deliver rated continuous output):
1V +1dB at rated output

INPUT IMPEDANCE:  More than 100k ohms
LOAD IMPEDANCE:  4~16 ohms

DAMPING FACTOR: 10 and over 50 (8 ohms)
HUM AND NOISE (IHF): Better than 80dB
CHANNEL SEPARATION: Better than 50dB

CIRCUIT COMPLEMENT: 17 transistors, 14 diodes,
1 SCR

POWER VOLTAGE: 100V, 117V, 220V, 240V
AC, 50/60Hz

POWER CONSUMPTION: 20VA (idling), 160VA

(at maximum output)

DIMENSIONS: 714"W % 1434"D x 434"H
WEIGHT: 16.5Ibs

* All rights reserve specifications subject to change without
notice.

POWER BANDWIDTH CHARACTERISTIC

LTI

RESPONSE (dB)
NN —~ O —

LOAD=8ohms

THD=0.3%

28W=0dB

T TTTTTIT I T

100 200 500 1K 2K 5K

FREQUENCY (Hz)

IM DISTORTION CHARACTERISTIC

LOAD = 8ohms
60Hz:7KHz = 4:1

IM DISTORTION (%)

1 2 3 5
OUTPUT (W)

MUSIC POWER CHARACTERISTIC

——— LOAD~8ohms
==~-—=— LOAD=40hms
FREQUENCY=1,000Hz

=

=ttt L]

i

1 2 3 5
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THD CHARACTERISTIC
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TROUBLESHOOTING CHART

A Quick Check List

1) Connections: Are other components pro-
perly connected to the amplifier? Is the amp-
lifier properly plugged into the wall AC outlet?
2) Operation: Are you operating the ampli-
fier correctly as instructed in this booklet?

3) Installation: Is the amplifier properly posi-
tioned in relation to the speakers and phono-

graph?

4) Defective components: Are the audio
components connected to the amplifier defec-
tive?

5) Performance characteristic: Are you not
placing an excessive strain on the amplifier to
raise some particular performance character-
istic?

PROGRAM SYMPTOM PROBABLE CAUSE REMEDY
Radio Constant or intermittent | Electric discharge or oscillation | Attach a noise suppressor to the
broadcast noise heard at certain | by a fluorescent lamp, TV, | tuner or the electrical appliance

series motor, electrical contact,
rectifier, oscillator, etc.

Insufficieut antenna input due
to long distance from broadcast
stations or obstruction of signals
by mountains or high ferro-

other radio

Natural phenomena such as an
atmospheric discharge and light-

producing the noise.

Place the tuner away from the
electrical appliance producing
the noise.

Install an outdoor antenna and
ground the amplifier to improve
its S/N ratio.

If the noise occurs at a certain
frequency, attach a wave trap to
the antenna input circuit of the
tuner.

Reverse the inserted position of
the power cord plug.

hours or in a certain

area.
concrete buildings.
Interference by
waves.
ning.

Noise heard on AM band

at certain hours, in a
certain area or at
particular broadcast fre-
quencies.

Insufficient signal strength.

Install an outdoor AM antenna,
or if it is already installed, re-
position it for best reception.

Ground the amplifier and/or
reverse the inserted position of
the power cord plug.

High-frequency noise.

Interference by adjacent channel
(beat interference).

TV set near to the amplifier is
in use,

While noise due to such causes
cannot be eliminated by adjusting
the amplifier, it can be made less
disturbing by turning down the
TREBLE tone control or turning
on the HIGH FILTER switch on
the preamplifier.

Move the amplifies away from
the TV set.

FM broadcast reception
is noisy.

Poor noise limiter effect and
lowered SN ratio due to insuffi-
cient antenna input, resulting
either from poorly positioned
FM antenna or long distance
from stations.

Re-position the FM antenna from
the least noise and best reception.

If this proves ineffective, install
an exclusive outdoor FM antenna
and position it for the best recep-
tion.

— 15 —



PROGRAM SYMPTOM PROBABLE CAUSE REMEDY
Radio NOTE: Quality of FM broadcast reception is largely | TV antenna may be shared for
broadcast affected by the transmitting conditions (such as | FM broadcast reception, but be
(cont’d) antenna efficiency) of broadcast stations. So you | sure to use a divider and make
may receive one station quite well while having | certain the TV reception is not
difficulty in receiving another. affected.
Excessively long antenna may
increase hoise.
Scratchy noise on FM | Ignition noise made by the | No effective remedy except to
band. starting of a nearby automobile | move the antenna as far away
engine (particularly loud near | from the street as possible or
15MH?z on dial scale). increase the antenna input as
instructed above.
Position the antenna so as to
maximize the antenna input.
Noise heard with FM | Unavoidable because of the | Turning on HIGH FILTER
MPX broadcasts that | nature of FM MPX signals | switch and/or turning down
was not heard with FM | which cut down effective service | TREBLE tone control may
monophonic broadcasts. | area to half that of FM mono- | considerably reduce the noise.
phonic signals
Record and | Hum or howling. Phonograph is placed on top of | Place a cushion underneath the
tape or near one of the speakers. phonograph.
Use of wire other than shielded | Try changing the location of the
wire. phonograph and speakers.
Incomplete connection. Use regular shielded wire to make
Connection cord too close to | Pterconnections.
power cord and/or electrical | Turning on LOW FILTER switch
appliances such as a fluorescent | may help.
lamp. Minimize the length of connection
Existence of an amateur radio | cord.
station or TV transmitting . .
. Y L. Refrain from turning up BASS
antenna in the vicinity. tone control too high.
Consult your nearest govern-
mental (or municipal) radio regula
tory office.
Surface noise. Worn or damaged record, or | Turning down TREBLE tone con-
dust on record. trol or turning on HIGH FILTER
Worn stylus, or dust on stylus. switch may help.
Recondition(or replace)the phono-
Improper stylus pressure. graph stylus or tape head.
All BALANCE controlis off | Position of the BALANCE | Set the pre-amplfier’s MODE
programs the center position when | control which gives equal sound | switch in MONO and adjust its

sound volumes in the
right and left channels
are balanced.

volume from both channels
varies from program to program.

BALANCE control for equal

sound volume from both channels.

Or make more precise adjustment

using the AURAL NULL

EALANCE switch on this ampli-
er.

Check if the efficiency of one
speaker is balanced with that of
the other.

- 16 —



ALIGNMENT

TEST POINT

Only the test points for
one of the stereo chan-
nels are indicated here,
but test points also exist
at the same positions on
the corresponding

printed circuit sheet for
the other channel.

VR803(VR804) VR805(VR80s6)



OUTPUT ADJUSTMENT

STEP

CONNECT/ADJUST

REMARKS

1.
2.

|
|

Turn left (right) LEVEL ADJUST control down to <“O”’.
Turn bias current adjustment variable resistor VRggs (VRgos) fully
counterclockwise.

Set AURAL NULL BALANCE switch and PHASE switches to
“NORMAL”.

Set oscillator at 1,000Hz and connect it to left (right) channel
INPUT terminal.

Connect 8 or 16 ohms resistor with capacity of more than 50W to left
(right) speaker terminal.

Connect oscilloscope to speaker terminal.

Turn on POWER switch, raise volume slowly and confirm on oscil-
loscope that there is output at speaker terminal.

Adjust VRggs (VRgos) so that both peaks of output waveform—
sine wave—will be clipped simultaneously.

Repeat the above process for the right channel. Parentheses indicate
what to be adjusted for the right channel.

|

Use audio oscillator with
oscillating frequency range
of 20 to 20,000Hz and
output voltage of 1V or
more.

CAUTION: Be sure to turn bias current adjustment variable resistors VRgos and VRggs fully counterclockwise before
setting out to make output adjustment. Failure to do so may damage the power transistors.

CURRENT ADJUSTMENT

AMMETER
STEP ToeTER) ’ CONNECT/ADJUST 1 REMARKS
1. Remove Fyo; and Foos. ‘ Use ammeter with a
500mA or 50mA range.
2. Turn variable resistors VRgs and VRge fully
counterclockwise.

3. Turn on POWER switch |
4, Set in 500mA. Connect ammeter where Fy; was before (connect Be sure to turn on

range. ammeter’s (—) terminal to ‘3’ on schematic dia- POWER switch before

gram and (+) terminal to the other). connecting ammeter.

5. Set in 100mA Adjust VRgos so that ammeter will indicate 25 to

or 50mA. 30mA. if room temperature is below 25°C, and 20

range. to 25mA if it is over 25°C.

| | Turn off POWER switch and replace Foo;.

6. Setin 500mA | Turn on POWER switch again, and connect amme Be sure to turn on

range. | ter where Fyo, was before (connect ammeter’s (—) POWER switch before

| terminal to ¢“7"’ on schematic diagram and (+) ter- connecting ammeter.
’ minal to the other).

7. Set in 100mA Adjust VRgos s0 that ammeter will indicate 25 to

or 50mA 30mA if room temperature is below 25°C, and 20

range. to 256mA if it is over 25°C.

CAUTION: Be sure to make output adjustment before making current adjustment.
does it become impossible to make accurate current adjustment, but the power transistors may be damaged.
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If this order is reversed, not only



PRINTED CIRCUIT SHEETS AND PARTS LIST

X: Parts No Y: Parts Name Z: Position of Parts
X ] Y z

Roo1 33000 +10% YW Carbon Resistor | 2A

Dsor IN60 Germanium Diode (031033) | 2A

Dso2 IN60 Germanium Diode (031033) | 2A

Ds03 10D-1 Silicon Diode (031034) | 1A

Dso4 10D-1 Silicon Diode (031034) | 1A

SCR901 CVO03B Silicon SCR (035004) | 1A

VRoo1 5kQ) (B) Protector Adjustor (103040) 2A

Foor 2.5A Fuse (043009) | 18,28

Foo2 2.5A Fuse (043009) | 18,28
M :
' o'
o) e
0)]
18}
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POWER BLOCK <F-1066)

x| Y z
Coo2 47 uF  S50WV Electrolytic Capacitor TA
Coo3 47 puF  S50WYV Electrolytic Capacitor 2A
Doo1 SA-2Z Silicon Diode (031042) | 18
Doo2 SA-2Z Silicon Diode (031042) | 1B
Doos SA-2Z Silicon Diode (031042) | 2B
Doo4 SA-2Z Silicon Diode (031042) 2B
Doos 10D-1 Silicon Diode (031034) | 1A
Doos 10D-1 Silicon Diode (031034) | 2A
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PRINTED CIRCUIT SHEETS AND PARTS LIST

X: Parts No Y: Parts Name Z: Position of Parts

DRIVER AMP. BLOCK <F-1090)

X Y |z x | Y oz
Reo2 IMQ +10% YW Carbon Resistor | 2B Dao2 DS410 Variable Resistor ~ (031044) | 1A
Rgo4 220kQ) +£10% YW Carbon Resistor | 2B Dso4 DS410 Variable Resistor ~ (031046) | 1B
R806 470k +10% YW Carbon Resistor | 2B
Reos 10kQ) +10% YW Carbon Resistor | 2B TRs02 Silicon Transistor 2B
R810 6.8kQ) £10% Y%W Carbon Resistor | 2A [ 2SC871E, F, 25C458LG B or C
Ra12 39kQ £10% YW Carbon Resistor | 2A (030547-1,-2, 030531 or-1)

Re14 39kQ) *£10% }4W Carbon Resistor | 2A TReo4 2N4250  Silicon Transistor  (030316) | 2A
o/ 1 f
;8‘6 233:8 f:g; évwv g‘"‘;”‘ Ees'smr ]22 TRs0s ’ 25C734  Silicon Transistor (828222 ]) 28
818 . + A arbon Resistor -
R820 10k) +10% %W Carbon Resistor | 1A TRsos 25C826  Silicon Transistor  (030528) 2B
Re22 12002 +£10% YW Carbon Resistor | 2A TRs10 2SC708A Silicon Transistor ((O)ggg:g—;) 1A
Re24 6.8kQ) +10% YW Caorbon Resistor | 2A -
Ra26 12k +10% %W Carbon Resistor 2B TRs12 2SA537A Silicon Transistor (8383.}3:;) 1B
Re28 68000 *10% YW Carbon Resistor | 1A ‘ |
Re3o 5.6kQ) £10% YW Carbon Resistor | 2B VRs04 200kQ) (B) AC Balance Adijustor 2B
Rea2 2.2kQ) +10% YW Carbon Resistor | 2B (103008)
Ress 3.9kQ £10% 1W Carbon Resistor | 1A VReos | 2000 (B) DC Balance Adiglsz]%'om 2A
Re3s 2.2kQ) *£10% YW Carbon Resistor | 1B |
Ra3s 100 +10% Y%W Carbon Resistor | 2B
Ra40 2200 *+10% YW Carbon Resistor | 2B
Ras2 270 +10% YW Carbon Resistor | 1A
Ra44 8.200 +10% YW Carbon Resistor | 1A
R846 220Q) £10% YW Carbon Resistor | 1A
Rsas 8.20) +10% X4 W Carbon Resistor | 1B
R850 220Q) +10% YW Carbon Resistor | 1B
Ras2 0.5Q +£20% 3w Wi ouwd ey | 1A
Ress 0.5Q *20% 3w Wirevoud woy | 1B
Rass 470 +10% 1W Carbon Resistor | 18
Rass 56000 +10% YW Carbon Resistor | 1B
Wire-Wound
Rs¢o 050 +20% 3W gt o030y | 2B
Ras4 1.8k *+10% YW Carbon Resistor | 2A
R866 18kQ) +10% YW Carbon Resistor | 2B
Electrolytic
Cs02 1 pF 50WVv Capacitor 28
Ceos | 4704F 25WY FleCtOVle  or | 2A
Caos 4.7pF sowy Blectrolytic 28
. apacitor
Caos 1 pF 50WV Elecnolygc 2A

8 apacitor

Csi0 1puF 50wy Hlectrolytic 2A
apacitor
Ca12 A7 pF sowy Hlectrolytic 2A
apacitor
Cala 220 uF 25Wy Bectrolvlie or | 2A
Csie 3.3uF 50wy Flectolic  or | 2B
Csis 180pF +10% 50WV Mica Capacitor 2B
Cs20 IO:UF 50WY Eledmlyggpccitor TA
Cez 1004F 6.3Wy Bectrovlic  vor | 1B
Cs26 0.12uF +10% 50WV Mylar Capocitor I 1B
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PRINTED CIRCUIT SHEETS AND PARTS LIST

X: Parts No Y: Parts Name Z: Position of Parts

]

X | Y oz X Y z
R8o1 IMQ £10% %W Carbon Resistor | 2A Dso1 DS410 Variable Resistor ~ (031046) | 1B
Rso3 220kQ) +10% YW Carbon Resistor | 2A Dso3 DS410 Variable Resistor (031046) | 1A
Reos 470kQ) *£10% YW Carbon Resistor | 2A
Rso7 10kQ) +10% YW Carbon Resistor | 2A TRao1 Silicon Transistor 2A
Raoo 6.8kQ) +10% YW Carbon Resistor | 2B 2SC871E,F, 25C4581LGBor C
Re 39k +10% YW Carbon Resistor | 2B (030547-1,-2, 030531 or-1)

Reis 39%kQ £10% YW Carbon Resistor | 2B TRs03 2N4250 Silicon

N onsistop (030316 | 2B
Rais 39kQ *£10% YW Carbon Resistor | 2A - ransistor
Re7 2.7k} +10% YW Carbon Resistor | 1B TReos 25C734 smco;ronsistor (gggggz 'I) 2A
Ra19 10k *+10% %W Carbon Resistor | 1B R 25C826 Silicon
Rs21 12000 +10% YW Carbon Resistor | 2B 807 Transistor (030528) 2A
Eazs 6.8kg ilog éW Carbon Resistor | 2B TReos 25C708A Silicon (030548—1 .

825 12k) £10% %W Carbon Resistor | 2A Transistor 1030548-2
Re27 680Q) *=10% YW Carbon Resistor | 1B TRs11 25A537A Silicon (0300]2-1) 1A
Re29 5.6k +10% YW Carbon Resistor | 2A Transistor  1030012-2
Rea1 2.2k} +10% YW Carbon Resistor | 2A v )

Ress | 3.9k +10% 1W Carbon Resistor | 1B Reo3 | 200k£2(B) AC Balonce Ad"“(']%’sooe) 2A
Rs3s 2.2kQ) +10% YW Carbon Resistor | TA
VRsos 200Q(B) DC Bal Adjust
Rsa7 1000 £10% %W Carbon Resistor | 2A (8) DC Balance d|us(]oor3012) 28
Reas 2200 +10% YW Carbon Resistor | 2A
Rs41 270 +10% YW Carbon Resistor | 1B
Re43 8.2Q) +10% YW Carbon Resistor | 1B
Reas 2200} +10% YW Carbon Resistor | 1B
Rsa7 8.2Q) *+10% Y%4W Carbon Resistor | 1A
Ra49 220} *+10% YW Carbon Resistor | 1A
Wire-Wound
Rest 0.5Q £20% 3W e o200y | 1B
Ress 0.5Q £20% 3w Wiedvord i | 1A
Rass 47Q *£10% 1W Carbon Resistor | 1A
Res7 5600 *£10% %W Carbon Resistor | 1A
Rass 0.5Q *20% 3W “REiO G0 | 1A
Rae3 1.8kQ) £10% YW Carbon Resistor | 2B
Rass 18k} +10% YW Carbon Resistor | 2 A
Csol 14 50wy FlectoVle  or | 2A
Cao3 470puF 25WV Elec"myéi;pacitor 28
Caos 4.7 pF sowWy Hleetolie e | 2A
Cao7 ]/"F 50WV aec”ow(':lgpccifor 28
Caos 1 uF soWy Eectroblic  or | 2B
Can 47pF sowy Bectrovlic o | 28
Ce1s | 2204F 25wy Bectrolvlie o | 2B
Cs15 3-3/'”: 50WV Elec"o'y&igpccitor 2A
Cs17 180pF +10% 50WYV Mica Capacitor 2A
C8]9 IO#F 50WV EleerIygzpucﬂor ] B
Cs21 1004F 6.3WY BectoVlie o | 1A
Cazs 0.12uF +10% 50WV Mylar Capacitor 1A
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OTHER PARTS AND THEIR POSITION ON CHASSIS

X: Parts No Y: Parts Name

X Y
Rae1 3300) *+10% %W Carbon Resistor
Res2 33000 *+10% %W Carbon Resistor
Rs03 2200 *+10% 1W Carbon Resistor
R904 10kQ) +10% %W Carbon Resistor
Electrolytic Block Capacitor
Cs23 33004F 50 WV (020544)
Electrolytic Block Capacitor
Cs24 3300uF 50 WV (020544)
Coot 0.033uF 600 WV Qil Capacitor
Electrolytic Block Capacitor
Coos 470pF 80 WV (020545)
Electrolytic Block Capacitor
Coos 2200uF 80 WV (020543)
Electrolytic Block Capacitor
Coos 2200pF 80 WV (020543)
Coo7 220puF 75 WV Electrolytic Capacitor
VR8o1 30k (B) Level Adjustor (100019)
VR802 30k2(B) Level Adjustor (100019)
TRoo1 CDC8002-1 Silicon Transistor (030555)
Toon Power Transformer (400038)
Foo3 Fuse Holder (230002)
Foos 3A Fuse (043004)
PLoot Pilot Socket (232007)
PLoo1 8V 0.15A Pilot Lamp (040012)
Joor Headphones Jack (243006)
Coo1 AC Outlet (245001-1)
Coo2 AC Outlet (245001-1)
PUoo1 Voltage Selector Socket (241008)
PUo02 Voltage Selector Plug (241009)
S8o1 Damping Factor Switch (117009)
S802 Aural Null Balance Switch (117009)
S803 Phase Switch (117009)
S804 Phase Switch (117009)
Soo1 Power Switch (113009)
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