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SPECIFICATIONS

Power Supply Rating

Controls

Antennas

Outputs

Inputs
Dimensions

Weight
Semiconductors

Amplifier section
Power Qutput .
(through TAPE)

Total Harmonic (TAPE)
Distortion

IM Distortion (TAPE)
(70 Hz: 7 kHz=4:1)

Damping Factor

Frequency Response

ac 120 volts 60 Hz (U.S.A. model)
ac 220 volts 50/60 Hz (Universal
model)
POWER
SPEAKERS (OFF, A, B, C, A+B,
A+C)
SELECTOR (AM, FM, PHONO 1,
PHONO 2)
TAPE MONITOR 1,2 & 3
TUNING, VOLUME, BALANCE,
TREBLE, MID, BASS, DOLBY NR
SWITCH, FM MUTING/LOCK
SWITCH, LOUDNESS, MODE,
FILTER HIGH & LOW, AUDIO
MUTING, SENSOR SWITCH
(REAR PANEL)
FM: 300 ohms balanced and

75 ohms unbalanced
AM: built in ferrite core antenna

and external terminal
SPEAKER A,B&C,
HEADPHONES
TAPE REC OUT 1,2 & 3,
FM DOLBY OUT
PRE OUT,FM 4 CH OUT
AC OUTLET SWITCHED &
UNSWITCHED x 2
PHONE 1 &2, TAPEPLAY 1,2 &
3, FM DOLBY IN, MAIN IN,
570 W x 160 Hx 455D mm
22-7/16” x 6-5/16” x 17-15/16”
25 kg. 55 lbs.
1 FET, 95 Transistors, 8 ICs,
58 Diodes

150 watts per channel, min. RMS,
at 4 ohms both channels driven,
from 20 Hz to 20 kHz, with no
more than 0.1% total harmonic
distortion.

110 watts per channel, min. RMS,
at 8 ohms both channels driven,
from 20 Hz to 20 kHz, with no
more than 0.1% total harmonic
distortion.

160 watts per channel min. RMS,
at 4 ohms both channels driven,

1 kHz, 0.1% total harmonic
distortion.

115 watts per channel min. RMS,
at 8 ohms both channels driven,

1 kHz, 0.1% total harmonic
distortion

0.1% at Rated power

0.08% at 1 watt, 8 ohms

0.1% at Rated power

0.08% at 1 watt, 8 ohms

50 (8 ohms, 1 kHz)

15 — 30,000 Hz (1 dB)

2 — 60,000 Hz (*+1 dB at power
amplifier)

Power amp. Tilt
Sensitivity and
Impedance

Phono Overload
Tone Controller

Signal to Noise Ratio

RIAA Curve Deviation
Filters

Loudness

Audio Muting

Tuner section
Tuning Range

Usable Sensitivity

50 dB Quieting
Sensitivity
Intermediate Frequency

Capture Ratio
Image Rejection Ratio

IF Rejection Ratio

Spurious Rejection
Signal to Noise Ratio

Alternate Channel
Attenuation

AM Suppression Ratio

Harmonic Distortion

Frequency Response
Stereo Separation

Muting Level
Stereo Threshold
Quartz Lock Level
Sub Carrier
Suppression

better than 5% at 50 Hz

PHONO: 2.5mV 50 kohms
TAPE PLAY: 150 mV 50 kohms
TAPE REC: 150 mV
DOLBY OUT: 150 mV 3 kohms
DOLBY IN: 350 mV (30 %)

50 kohms
PRE OUT: 1V 3 kohms
MAIN IN: 1V 50 kohms

250 mV RMS at 1 kHz, 0.1% THD.

TREBLE: +10dB at 10 kHz
MID RANGE: #5dBat 1.2 kHz
BASS: +12 dB at 100 Hz
PHONO: 65 dB (IHF C)
75 dB (IHF A)
TAPEPLAY: 85dB(IHF C)

90 dB (IHF A)
+0.2 dB,30Hz to 15 kHz
HIGH: 6 kHz (12 dB/oct.)
LOW: 100 Hz (12 dB/oct.)
+5dB at 10 kHz
+5 dB at 100 Hz

—20dB

FM: 88 — 108 MHz

AM: 530 — 1605 kHz

FM mono: 1.7 uV,9.8 dBf

FM stereo: 4 uV,17.2 dBf

FM mono: 3 uV, 14.7 dBf

FM stereo: 35 uV, 36 dBf

FM: 10.7 MHz

AM: 455 kHz

FM: 1.5dB

FM: 83 dB

AM: 55dB

FM: 100 dB

AM: 55dB

FM: 95 dB

FM mono: 70dB

FM stereo: 65 dB

AM: 45 dB

FM: 70 dB

FM: 50dB

FM mono: 0.15%

FM stereo: 0.3%

AM: "~ 0.8%

FM: 30 —15,000 Hz+1.5dB

FM: 40 dBat 1 kHz

32 dB at 70—10,000Hz

FM: 4uV,17.2 dBf
- FM: 4uvV,17.2 dBf

FM: 4 uV,17.2 dBf

FM: 60 dB

Specifications are subject to change without notice.




CIRCUIT DESCRIPTION
1. SPEAKER PROTECTION CIRCUIT

The speaker protection circuit is operated:

1) When the B circuit is unstable when the power is turned ON (approximately 5 seconds).

2) When the speaker terminals are shorted and abnormal current has flowed in the power amplifier thru this low im-
pedance.

3) When the center voltage has increased because of trouble at the differential amplifier, etc.

4) When the temperature of the heat sink has risen.

R61 Q17 Q713 Q714, Q715 Q716
CURRENT PROTECTION SCHMITT HOLD
from DETECTOR CIRCUIT TRIGGER CIRCUIT
collect SWITCH
of Power
Amp. Current
detection S701, S702
level KLIXSON
Q712
NEGATIVE SPEAKER | RL711
VOLTAGE RELAY
DETECTOR
from Q711
Power POSITIVE
Amp. VOLTAGE
DETECTOR Fig. 1 Protection Circuit Block Diagram

When Q713 is turned on by voltage detection or current detection, Q714 is turned ON by the voltage drop across R719.
Q714, Q715 constitute a digitalized, fast response Schmitt trigger circuit. When Q714 is turned ON, Q715 is turned OFF.
Q715 is a relay drive transistor. When it is turned OFF, the relay is also turned OFF. The temperature of the heat sink is
detected at the collector circuit of Q715 by the Klixson. If the temperature of the heat sink rises excessively, the klixson
is turned OFF and the relay is also turned OFF.

When the power switch is turned ON, charging current flows thru the loop R721 - C714 - R718, R719 and Q714 is
turned ON by the voltage drop across R719. Consequently, Q715 and the relay are turned OFF until the charging
current drops below a certain value. When the power switch is turned OFF, the B voltage falls and C714 is quickly dis-
charged thru the loop C714 - R721 - D711. During normal operation, C714 is charged to almost the B voltage. But since
the saturation resistance of Q713 is sufficiently low, when Q713 is turned ON, C714 is quickly discharged thru the loop
C714 - R721 ~ Q713 and the relay is also turned OFF. The relay is not turned ON again thereafter until C714 is charged,

even if the set should return to normal and Q713 is turned OFF.

HOLD CIRCUIT

The reference voltage is produced by R726, R727, Q716 is operated as a comparator. When Q715 has been turned OFF,
the collector voltage of Q715 rises and C716 is charged. Therefore, when C716 is charged to above a certain voltage
relative to the reference voltage at the junction of R726 and R727, Q716 is turned ON, Q713 is turned ON thru R728 and

the circuit is held.

CURRENT DETECTOR

Q17 is turned ON by the voltage detected from the collector circuit of the power amplifier. C24 prevents erroneous
operation, R61 sets the current detection level and thermister R66 controls changes in the current detection level caused
by tempeature rise.

When the impedance is low at a certain frequency of the speaker, the protection circuit may be unexpectedly actuated each
time a large audio signal of that frequency has entered. However, when this occurs the relay is opened and the power ampli-
fier current returns to normal. The power amplifier current is also automatically returned to normal in a like manner when
the load has been inadvertently shorted momentarily.

When connected with the load shorted, the relay is repeatedly turned ON and OFF in load short — relay OFF (no load) -
automatic reset (load short current detection) — relay OFF order. Since the OFF time is sufficiently longer than the relay
ON time in this case, the voltage across C716 gradually increases until a voltage sufficient to turn Q716 is reached, at which
time the relay is held OFF, thus protecting the power transistor against damage by a continuous overcurrent.

_3_




VOLTAGE DETECTOR

The voltage detection circuit is an OR circuit consisting of Q711, Q712. First, the Lch and Rch signals are mixed by R711,
R712. When this voltage is minus, Q712 is turned ON and when this voltage is plus, Q711 is turned ON and the relay is
turned OFF.

Since the center voltage is unrelated to ON-OFF of the load, when an abnormal voltage has been detected, the relay remains
off and the hold circuit is operated until the voltage returns to normal. Once the hold circuit has been actuated it is not
reset until the power has been turned back on after the cause of the trouble has been corrected.

2. RL701 RELAY

To prevent a rush current from flowing when the power is turned ON, when AC is applied to the transformer thru R701,
R702, B voltage is applied, current flows thru the loop R706 - C703 — R707 - R708, Q702 is turned ON and Q701 is
turned OFF by the voltage drop across R708 and the relay is turned OFF. When the charging current drops below a certain
value, Q702 is turned OFF, the relay is turned ON and the rated voltage is applied to the power transformer.

COMPONENT LOCATION

PARTS LIST Fig. 2
REF.NO. PARTS NO. DESCRIPTION REF. NO. PARTS NO. DESCRIPTION
1 13759121 Front Panel Ass’y 18 28320131 Tone Knob
2 27210075 Front Panel 19 28320130  Power Button
3 28125032 End Cap 20 28320133 Push Button
4 27267011 Power Knob Guide 21 27170026 Bottom Board
5 27267010 Push Knob Guide 22 280889 Leg
6 28191018 Dial Glass 23 28184027A Cover
7 870051 Washer 24 27225016 Shielded Case F
8 870052 Washer 25 28110114 Top Cover (U.S.A. Model)
9 27300038A Decorative Screw 28110125 Top Cover (Universal Model)
10 27140092 Bracket 26 243054 Strength Meter
11 27265003A Tuning Ring 27 243055 Center Meter
12 27270014 Spacer 28 27300035 Pointer Rail
13 13829133 Pointer 51 834130062 3STS+6BQ Tapping Screw
210015 Pointer Lamp 6.3V 0.05AW-3 52 831130082 3STW+8BQ Tapping Screw
14 28130051 Dial Plate 53 831130162 3STW+16BQ Tapping Screw
15 27240013 Dial Plate Bracket 54 834440102 4STS+10BQ(BC) Screw
16 28320136 Tuning Knob 55 82374015 4MW+15BS-Ni Screw
17 28320132 Volume Knob 56 870040 4x12BS-Ni Washer
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ALIGNMENT PROCEDURES

INSTRUMENTS REQUIRED

. DC Ammeter

. DC Voltmeter

. AM/FM Sweep Generator

. AM/FM Signal Generator

. Vacuume Tube Voltage Meter (VIVM) AC, DC
. Oscilloscope

. Monitorscope

. Distortion Analyzer

. Stereo Modulator

. Frequency Counter

OO 00~ N D WN —

—_—

ATTACHMENT OF DIAL POINTER

FM

Fig. 3

GENERAL ALIGNMENT CONDITIONS

1. Signal input should be kept as low as possible.

2. Standard modulation is 400Hz 30% (AM), 400Hz 100%
(FM MONO), pilot 10% sub and main 90% (FM STEREO)

3. Standard knob position

SPEAKERS .....cccovvviiinnne A

TONE & BALANCE ............ Center

MODE ......ccovvviiiiiciiiicins STEREO
FILTER, LOUD, MUTE/LOCKED, DOLBY,
TAPE ..o OFF

1. Close the variable capacitor completely.
2. Set the radio dial pointer to zero (0) on dial scale and install
the dial pointer ass’y.

Connect Monitorscope

L108 \
TI0¢ NNT-0515P
TI05 NIR0915S
et B s vt

334H

N A Y AT R
el [t |irg i i
QUARTZ LOCKED CIRCUIT ALIGNMENT —& ’Qnemi ! ‘:LZ\Km’Ta i i
ooz L _hj 220PF
Set SELECTOR switch to FM. w0 T e
fﬁi, ;:2 19KH; C;:;:mzram ’:%:(L
R oz TET
. 27V w R235 Gate A
10.7MHz IF IN See Fig.4 R 2T {w e
Sweep NAIMX-3372 F—\\N—1 Monitorscope TS sy S
Generator ].OK ; 04 /J.F Guve‘; »‘?gis
I ' H 0123
10.7MHz Sweep Adjustment Adjustment for Fig. 4
10.7MHz T104, 105 Il\;léxi;num symmetrical response
10.7MHz
DC 0V
AM IF ALIGNMENT Fig. 5
AM bar antenna Between R169 and C177
455KHz TX-8500 M Monitorscope
Sweep '
' I H \ [
Set Radio Dial Adjust Adjust for Remarks )dj/
. X Same slope
Maximum symetrical Usally not necessary P
Upper end X104 response to adjust Fig. 6




AM RF ALIGNMENT

Confirm start point of dial pointer before alignment.

Loop Antenna

AM Signal
Generator

—n

AM Bar Antenna

@7 60cm

8-ohm load

TX-8500

AC
$ . vivm

Oscilloscope

Connect AC VITVM across LEFT SPEAKER terminals.

AM Signal . . AC VTVM
Step Genrator Dial to set Adjust reading Remarks
515KHz
1 400Hz L105 Maximum
30% mod.
Repeat step 1 and 2 as necessary
1680KHz 1680KHz
2 400Hz TC—-6 Maximum
30% mod.
600KHz
3 400Hz. Ii(l)(l’} Maximum
30% mod.
Repeat step 3 and 4 as necessary
1400KHz TC
4 400Hz 1400KHz I C'i Maximum
30% mod. )
FM FRONT END ALIGNMENT
Set SELECTOR switch to FM.
8-ohm load resistor
FM Signal ) > AC ,
oot 300-chm % TX-8500 z VIVM Oscilloscope
TP-1 .
Connect AC VTVM across LEFT SPEAKER terminals.
Connect FM Signal DC Volt
Generator to 300-ohm Meter
ANTENNA Terminals. Distortion
Analyzer

Fig. 7




FM Signal Dial . Output .
Step Generator to set Adjust Indicator Adjust for Remarks
. Quiet T101 DC Volt
1 No Signal Point Bottom Meter OmV
2 98MHz 400Hz 98MHz T101 Distortion Minimum Set the output voltage to
100% mod. 60dB Top Analyzer Distortion 3V with VOLUME.
3 Repeat step 1 and 2 as necessary.
98MHz 400Hz TUNING
4 100% mod. 60dB 98MHz R257 Meter Center
90MHz 400Hz OSC Coil DC Volt
3 100% mod. 60dB 90MHz L6 Meter OmVy
106MHz 400Hz OSC Trimmer Same as
MH v
6 100% mod. 60dB 106MHz TC7(TCO) above Om
7 Repeat step 5 and 6 as necessary.
90MHz 400Hz L1 ACVTVM
8 90MHz L2 . or Maximum
100% mod. L3 Oscilloscope
106 MHz 400Hz IC1 Same as Set FM Signal Generator
9 106MHz TC3 Maximum & : ,
100% mod. TCs above level as low as possible. Fig. 7
10 Repeat step 8 and 9 as necessary
98MHz 400Hz IC Core Top AC VTVM or .
1 100% mod. 98MHz and Bottom L5 Oscilloscope Maximum

FM MONO DISTORTION AND MULTIPLEX ALIGNMENT

EXT. mod. Connect AC VTVM across SPEAKER terminals.
S FM Signal oo Distorti
tereo igna . = TX-85 & istortion
Modulator Generator 300-ohm = 8500 R = Analyzer
8 oh
TP-2 % 100K ohm ® ™
Frequency AC VTVM Oscilloscope
Counter L
Alignment | Step| FM Signal Generator | Stereo Modulator Dial to Adjust Out.put Adjust for Remarks
set Indicator
Mono 98MHz 400Hz T101 Distortion ..
Distortion 100% mod. 60dB 98MHz Bottom | Analyzer Minimum
98MHz 400Hz Frequency
19K Hz 1 No mod. 60dB S8MEz | R142 Counter 19KHz

2 | STEREO INDICATO

R should light up when stereo

program is being received.

Multiplex 1

Pilot Sig. 10%

1KHz Rch 90%

98MHz EXT. Mod. | Main & Sub Sig. | 98MHz | R138 QS}XTCXM Minimum Remeat sten 1
1KHz Lch 90% s epeat step
1 Pilot Sia. 10% & 2 as necessary
ilot Sig. o
2 | Same as above Main & Sub Sig. | 98MHz | R138 /ﬁecft\gVM Minimuin




CENTER METER AND MUTING LEVEL ADJUSTMENT

Set SELECTOR switch to FM.

8-ohm load resistor

FM Signal s : AC .
" Generator 300-ohm = TX-8500 % VTVM Oscilloscope
: Connect AC VTVM across
Connect FM Signal Cenerator TP-1 LEFT SPEAKER terminals.
Terminals. DC Volt Distortion
Meter Analyzer
Set TUNING dial pointer and FM Signal Generator Frequency (no mod.) to 98MHz.
Confirm LOCKED LAMP should light up.
. FM Signal Dial to . Output .
Adjustment Generator set Adjust ' Indicator Adjust for Remarks
CENTER 98MHz 60dB TUNING
2
METER no mod. 98MHz R257 METER Center
98MHz
1 400Hz 100% . Signal
mod. 12dB Oscilloscope
MUTING 98MHz R151 or AC Repeat step 1 & 2.
5 11dB VIVM no signal
and noise
ADJUSTMENT POINT
® O L5 ®
L6 L3 L2 L1
FRONT END
TC7 TCS5 TC3 TC1 TOP VIEW
TC6 CTCL OTCZ :[
® O ®
ERROR DET NQISE X
® AMF"mm o L1t ®
T104.T105 O AXB;I(JII.F EISO% gM)
O o 10 i
T.METER RbausT. RILZ ~
CENTER ADJ. RI138
R257
QUAD DET. TRANS.
O I-_—]Tm AM/FM TUNER PC
BOARD TOP VIEW
® NAIMX -337a




CHASSIS LAYOUT

SEP
TMETER 20JUST.
CENTER ADJ. RI38

R257

ERROR DET

T10£T105

o

®
B &/
]
n
]
J
1
]
]
%
>O

TOP VIEW

—

NAES-401

NASW-402

P S
= N
\\\
o —
,,J;r/i e
®  NAPCS-407 ® @W o
NAAS-404

bheed ¥

EI_J

—10—

~HZ T

BOTTOM VIEW
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