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1. GENERAL

Nakamichi 100011 control functions are shown with reference to the following explanations.

To maintain the optimum performance of the Nakamichi 100011, maintenance such as cleaning of head, capstan shaft and
pressure roller, and demagnetization of head, lubrication, etc. are required,
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Front View

Line Qutput Leve! Controls
Line Input Level Controls

MIC Input Level Controls
Blend MIC Input Level Control
Blend MIC Input Jack

MIC input Jack R
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29. Line Input Jacks 39. Pitch Control

30. Line Output Jacks 40. Alignment Beacon

31. 19 kHz MPX Filter Switch 41, Test Tone Switch

32. Test Tone Level Calibration - 42, Record Head Azimuth Alignment
33. DIN MIC input Socket 43, Piayback Head Azimuth Alignment

34. DIN In/Out Socket

35. AC Power Supply Cord
36. Ground Terminal

37. Voltage Selector Plug
38. Remote Control Socket

Voltage Selector
Change-over either to 100, 117, 220, or 240 V.
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ol 1
o)

oV 1007

17V
26? = = L1
O
2z2ov=' =100V

100V

Fig. 1.4 Voltage Selector

Note: When a check is made on amp., etc. by means of an extension cord, re-adjustment shall be made without fail
after final installation to the model chassis. The check without removal of an extension cord will cause
inaccurate adjustments.



2. PRINCIPLE OF OPERATION

2.1. Mechanisms

2.1.1. 3-Head Configuration

Basically there are five openings in the cassette housing,
and the both sides of openings are being used for left and
right capstans and pPressure rollers and the remaining three
openings are for the two reference nins and the playback
head in between. Nakamichi 1000 Il and 700 It incorpor-
ate the 3-head system, end the playback head has a very
narrow gap of 0.7 micron. In order to ensure the best
possible frequency response particularly at the high-end
the playback head should be positioned against the
opening which will take advantage of the felt pad in the
cassette housing as well as the shielding plate incorpor-
ated.

The record head gap is B micron for achieving the
best bias and signal flux penetration to the tape and wide
dynamic range in recording. The record head is of an
exceptionally hard durable hi-Mu ferrite. With this con-
figuration only the openings available for the separate
erase and record heads are the openings of the take-up
pressure roller side and the take-up reference pin side. One
of the critical factors in the 3-head system is the
adjustment of track width for the three independent
heads. Instead of mounting the heads on the base plate of
the mechanism the Nakamichi 1000 1) and 700 |l use quite a
unique head mounting method; the three heads are
hanged from the top of the head housing so that it enables
an independent azimuth alignment on the three heads and
the alignment becomes much easier since it can be
performed with a scrawdriver from the top of the head
housing. See Fig. 2.1.1. If readjustment of the heads is
necessary, it is highly recommendable to do the adjust-
ment, referring to the Adjustment Procedures.

2.1.2. Double Capstan Tape Drive

As shown in Fig. 2.1.2, the double capstan system consists
of two capstan shafts (a) and (b) connected to the two
flywheels which are driven with a belt.

Against these capstans two pressure rollers {a) and (b) are
engaged to run the tape with an adequate holdback
tension created by the double capstan and pressure rollers.
When the two capstan flywheels start rotating as shown in
Fig. 2.1.2 the belt tension at side A becomes stronger than

B G E

that of the side B helt and the rotation of capstan (a)
becomes slightly faster than that of the capstan (b). With
the pressure rollers (a} and (b) pressed against the
capstans (a) and {(b) it creaies a tension over the tape
between the capstans in proportion to the difference in
capstan rotation.

As the double capstan system always creates a constant
and stable holdback tension between the two capstans,
the condition of the tape between two capstans will not
be affected by any external conditions such as itregular
take-up and supply torque, irregular loading of cassette
tape, undesirable mechanism vibration, etc., thus assuring
the superior wow and fiutter characteristic.

The double capstan system provides a constant holdback
tension on the tape and maintains the stable pressure on
the tape against the heads, therefore, the tape maintains
the stable contact with the erase and record head
surfaces even without the pads.

The only critical factor in the double capstan system is to
be considered; the two capstans have to be positioned
perfectly in parallel and to be precisely vertical against the
heads base, the pressure rollers have to be evenly pressed
against the capstan shafts and the head surface must be
positioned perfectly vertical to the tape surface. Other-
wise, the running tape might become out of the tape guide
resulting in the irregular tape movement.
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2.1.3. Ball Drive Mechanism

The Take-up Reel Hub and Supply Reel Hub are driven by
a Reel Motor through the Ball Drive Mechanism.

Fig. 2.1.3 shows torque delivery, Fig. 2.1.4 shows the
construction of the Ball Drive Mechanism, and Fig. 2.1.6
shows a cross-sectional view of the Take-up/Supply Block,

{1} Play Mode:

The Reel Motor is controlled by a governor and rotates at
a constant speed. Through a belt, the torque of the Reel
Motor is delivered to the Center Gear which will then
rotate to the direction of “a” 1o communicate the torque
to the Gears of both Take-up and Supply Blocks.

The Ball Clutch functions to rotate the Take-up Reel Hub
to the direction of ¢’ at the Take-up Block as shown in
the item (3). Namely, since the Ball in the Block is held
between Clutch Putley and Gear, the Clutch Puliey rotates
to the same direction as the Gear does (to “c¢”) and
accordingly the Brake Drum Ass'y (i.e. Reel Hub} rotates
through the Clutch Plate {a friction clutch) fitted to the
Clutch Pulley. The Supply Reel Hub while in Play mode
will become free as the gear torque of the Supply Block is
not delivered to the Clutch Pulley.

{2) FF and REW Modes:

+12 V is directly fed to the Reel Motor, and the Center
Gear rotates to the direction of “a” while in FF mode and
to “b” direction while in REW. When the Center Gear
rotates to the direction “a”, the Bal! Clutch of the
Take-up Block functions to rotate the Take-up Reel in the
same manner as in the Play mode. This way, a tape travels
forwardly.

When the Center Gear rotates the other way round (to
direction “b”), the Ball Clutch of the Supply Block
functions to rotate the Supply Reel to the direction of
“d”. This way a tape is rewound. Meantime the Take-up
Reel is released.

{3) Ball Clutch Mechanism:

Refer to Fig. 2.1.6. As shown in Fig. 2.1.5, a magnet ring
is incorporated in the Take-up/Supply Block.

Since the magnetic force at the periphery is greater than
that at the inner part, the Ball will stop in the state of
being pushed to the Base B (Reel Hub Gear} (Fig. A).
When the Base B moves 1o the left hand side, the Ball wiil
forcedly come in between the Bases A (having an angle of
) and B, since the Ball have an appropriate friction
against the Base B, as a resuit of which the Base A also
commences to move (Fig. B).

When the Base B moves to the right direction, the Ball will
part from the Base A, and this way the Bases A and B will
become released (Fig. C).

_______________________ -
r i
[ Take-up |Directional Friction Taka-up |1
] Gaar Ball Cluteh £luech Reel Hubf |
| |
Real ! Center i
Motor 1| Gear |
! [
| Supply |Livecrional Friceion Supply 3
| Geat Ball Clutch Glutch Reel Hub{ |
L _ o T __—T”_ i

BALL DRIVE MECHANISM ASSEMBLY

Fig. 2.1.3 Torqgue Delivery

Center Gear

b

Take—up Block Supply Block

Fig. 2.1.4 Construction

Clutch plate
Clutc
Pulley Friction
Bal Elutch

Dirgctional
Clutch

=

Fig. 2.1.5 Take-up/Supoly Block Cross-sectional View

Base A

{Clutch Pulley} «—Base A Base A
. i, =
E $ Ball $

e S s

Base B -agmm Base B Base B o
{Reel Hub Gear)

—A- —B- —C-

Fig. 2.1.6 Balt Clutch Modei



2.2, Amp. Circuits

2.2.1. Record Dolby NR Circuit

Fig. 2.2.1 shows a recording mode Dolby NR processor
circuit. The circuit input signal is applied through terminal
11 {4}, while the signal applied through terminal 12 {3)is
fed to the MONITOR switch and is only subjected to
impedance conversion by (101 and is not boosted by the
Dolby MR processor. Terminal 10 {5} is the circuit output
terminal and is linked with the REC. EQ. AMP via REC.
CAL VR and TAPE selection switches. Terminal 13 (2} is
connected with the DOLBY NR switch. For DOLBY NR
IN, this terminal becomes open and a feedback current is
applied to the base of Q102. For DOLBY NR OUT, this
terminal is grounded and the output via the emitter of
Q102 is cut from the Dolby NR processor.

A detailed explanation of the Dolby NR processor can be
found in other refersnces, however, it is also briefly
described here.

Fig. 2.2.2 compares input vs. output characteristics of the
Dolby NR processor, where curve A shows the recording
made Dolby NR circuit and curve B the playback mode.
The symmetry of these two characteristics with respect 1o
line 0-0°, bisecting the right corner, is highly significant.
Curve A for recording exhibits a linear relationship
between the input and output signal levels from the high
level down to —B5 dB, under which the input level
gradually bends. For input levels under —30 dB, the
output level is boosted by 10 dB with respect to the input
level. The action of the recording mode Dolby NR circuit
is that the output level is boosted from 0 to a maximum
of 10 dB according to the input level.

With curve B8 for playback, in contrast to that for
recording, the output level decreases with a decrease in
the input level and, for an input level of less than —30dB,
becomes a further 10 dB lower than this input level.

According to this characteristic, noise generated in the
playback system, such as hiss noise, playback amplifier
noise, etc., i5 reduced by 10 dB. Combination of the
above for recording and playback mode results in a linear
characteristic. For example, for a —40 dB recording input,
point b on curve A is recorded at —30 dB since the input
is boosted by 10 dR in the recording mode Dalby NR
circuit. When the signal reproducsd from a recorded
magnetic tape enters the playback mode Dolby NR
circuit, the —30 dB input level is reduced by 10 dB te
—40 dB; point b’ on curve B. Thus, the 1:1 propoertional
relation is valid for any input level.

This action is explained using a system diagram of the
recording mode Dolby NR processor as shown in Fig,
2.2.3.

Input Signals
—-40 -30 —-20 —10 {(dB)

Qutput Signals

Fig. 2.2.2 Working Principle of Dolby NR Circuit
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Fig. 2.2.1 Record Dolby NR Processor Circuit Diagram



The input signat enters the input of amplifier 4 {Q1 02} via
amplifier 1 (Q101). Another signal from amplifier 1 is
amplified by amplifier 2 {Q104 and Q105) after passing
through a high-pass filter and enters amplifier 4. This
signal is superposed by anather signal as previously
mentioned and this added signal is supplied to the cutput
terminal through amplifier 4. The signal amplified by
amplifier 3 (Q106) is fed back to an FET {Q103) after
being rectified by diode D {D104). A circuit including the
high-pass filter, amplifiers 2 and 3, and the FET in Fig.
2 2.3 is called a compressor, and the signal which appears
at the point between the output of amplifier 2 and the
input of amplifier 4 is called the compressor autput signal
{E,). On the other hand, the output {(E;} of amplifier 1 is
called the direct signal, and the FET is used as an
electronic attenuator,

Indications such as 8.6V, etc. in the circuit diagram show
DC voltages when a zero signal is applied. The standard

2.2.2. Playback Dolby NR Circuit

Fig. 2.2.4 shows a circuit diagram for a playback mede
Dolby NR processor. The input for this circuit is applied
through terminal 12 {3) where the output of the playback
head amplifier is connected. Terminal 10 {5} is the cutput
of the playback mode Dolby NR processor which be-
comes the input of the DNL circuit via the MONITOR
switch. An input signal through terminal 13 {2} is applied
to the DOLBY NR switch. For DOLBY NR IN, this line is
open and the signal is fed back to the base of Q101. For
DCLBY NR QUT, this line is grounded and no signal i3
fed back.

Since the general action of the Dolby NR processor is
described in the preceding section, Rec. Dolby NR
Circuit, only the action of the playback mode Dolby NR
processor will be expfained here, using its system diagram.
The input signal applied through amplifier 1 {Q101,
0102} via a high-pass filter, is amplified in amplifier 2

F8. DOLBY I

— — r——— i — — —

input signal level to the recording mode Dolby NR
processor is 100 mV at 400 Hz. The recording output
signal level is about 85 mV {r.m.s.).

) Honitor Sw

toeut _e:)

]

High
Pass

&)

Amp2

Reard Output
EQ=El + EZ

Fig. 2.2.3 Record Dolby NR Processor System Diagram

{0104, Q1056), and is then fed back to the input of
ampilifier 1 in opposite phase to the phase of the input
signal. Since this results in the subtraction of the feedback
signal from the input signal, the resultant signal appears at
the amplifier 1 output, i.e., the playback mode Dolby NR
processor. Meanwhile, an output signal which has been
armnplified by amplifier 3 (@106} controls the FET (Q103)
after being rectified by diode D (D104}.

The difference between playback and record is, as is
obvious from the above explanation, that the phase of the
compressor signal is opposite to that of the direct signal
because of the changed signal path. Fig. 2.2.6 shows
typical record and playback mode frequency characteri-
stics for the Doiby NR processor. According to this figure,
it is obvious that frequency components higher than
about 200 Hz are subjected to the Dolby NR process at
levels less than about —10 dB.
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Fig. 2.2.4 Playback Dolby NR

Pracessor Circuit Diagram
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Fig. 2.2.6 Playback Dolby NR Processor System Diagram
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2.2.3. DNL Circuit signal frequency. The output voltage of this attenuator,

Fig. 2.2.7 shows the circuit for the dynamic noise limiter V2, is synthesized with the output voltage of branch [!],
{DNL}. Its systemn diagram is shown in Fig. 2.2.8. Input V1. In other words, frequency components of the signal
terminal 14 (1) can be connected with the output of the within a2 band centering around 10 kHz are filtered out for
mixing amplifier or that of the playback mode Dolby NR playback levels at abcut —45 dB or above.

processor by the selection of MONITOR switch. The Fig. 2.2.9 shows the typical characteristics, and Fig.
output of dynamic noise limiter 10 {5}, and the other 2.2.10 is the frequency analysis data for the noise
output independent of it, 12 {3} are applied to the DNL component by a 1/3 octave filter which shows results for
switch and becomes the input for METER AMP. A signal three cases; (1] without noise reduction, {2) with only the
selected by this switch becomes the input to LINE AMP. Dolby noise reduction system, and (3} with the Dolby
In this system, noise reduction is performed only in the noise reduction system plus the dynamic naise limiter.,

playback mode.

The input signal is amplified by amplifier 1 (Q101, 162,
103} and is hranched into two paths at Q104; in branch
[1], the signal is divided by the collector and emitter of
Q104 and its high and low-frequency components appear
at the output terminal as voltage V1 after passing through
C108 and R118, respectively, Meanwhile, in branch [1]
the signal enters amplifier 2 {0108 and Q107]) via the
high-pass filter composed of C110 and R119. The Fig. 2.2.8 Dynamic Noise Limiter System Diagram
attenuator formed by diodes D143 to D106 and other

components is controlled by the output signal level and
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2.2.4, Playback Head Amp.

Fig. 2.2.11 shows the playback amplifier circuit, and Fig.
2212 is its system diagram. The playback head is
connected with terminals 13 {11} and 14 (12). Terminal 4
is provided for the mute signal. Terminal 9 {7) is
connected with the EQ switch which is used to select a
time constant according to the characteristics of the
magnetic tape used.

Amplifier 1 {Q101 and Q102) is an egualizer amplifier,
With the selection of the equalizer constants of its
feedback circuit by means of a jumper wire, its time
constant on the high frequency side can be varied in 10 us
steps from 110 us to 140 ps and its gain in 1 dB steps.
This selection is provided for compensation of playback
head characteristics, however, the time constant of 120 us
is usually sefected by short-circuiting R108 {10 k) and
opening R100 (22 k{2).

Time constants of the time constant circuit are selected
by 120 us and 70 us positions of the EQ switch so that
the frequency characteristics of the circuit will fit to those

of the magnetic recording tape used as follows {the time
constant at low frequency is fixed to 3180 ush:

EXII 3180 us (50 Hz} + 126 us (1326 Hz}
.......... 3180 us (B0 Hz} + 70 pus {2274 Hz)
The FET (Q103} acts to prevent transference of the
amplifier 1 output signal to phaseshifter {Q104) by
reducing its gate voltage below the pinch-off voltage for
the mute signal. i
Phase-shifter (Q104) acts to compensate the phase delay
characteristics of the frequency response, reducing the
maodulation for the complex wave.
The playback amplifier gain is adjusted by VR101 in
amplifier 2 (Q105, 106} so that, when the 400 Hz 20
mM/mm recorded tape is played back the output voltage
of the playback mode Dolby NR processor at terminal 10
{5} becomes 100 mV and that of the playback head
amplifier at terminal 3 {2} about 50 mV. The L and C in
the amplifier 2 output provide a filter for bias-trapping
which prevents disturbance of the Dolby NR action due
to mixing bias frequencies in the Dolby NR processor.
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Fig. 2.2.11 Playback Head Amp. Circuit Diagram
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Fig. 2.2.12 Playback Head Amp. System Diagram
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2.2.5. MIC Amp.

Fig. 2.2.13 shows a microphone amplifier cireuit. This
circuit board carries a DIN amplifier (DIN AMP}, a input
amplifier (INPUT AMP), a microphone amplifier {(MIC
AMP), a blending microphone amplifier (BLEND MIC
AMP} and a mixing amplifier (MIX AMP). The input
signal applied through the DIN connector is amplified by
Q103 and that from the pin connector reaches the LINE
VOLUME directly, and it is amplified by Q108 and Q109.
The signal is fed to the pin connector if no DIN connector
is plugged in, but becomes independent of the pin
connector by plugaging in the BIN connector.

Microphone amplifier {MIC AMP}: Since the signal level
of this input is usually low, Q101, Q102 and Q103 are
provided to broaden the dynamic range. Q103 is a
constant curtent source which previds a high MIC amp.
output impedance.

For a large microphone output, this circuit is used at a
reduced MIC VOLUME. In this case, however, the voltage
gain of Q102 decreases because the load resistance of
Q102 is reduced. Since voltage gain of the conventional
microphone amplifier is constant, its amplification charac-
teristics are not good for large input signals and its

L1 #ME l—‘-""___“_"‘—'__“""“_
toh ? o DIN_AME (L)

dynamic margin is about 40 dB. However, the microphone
amplifier described here can be used without distertion
for input voltages up to 2V because of its broad dynamic
margin which is greater than approximately 80 dB. Thus,
ne microphone attenuator is necessary. Hf neither a DIN
micrephone nor a microphone plug is connected, the
output of this circuit is grounded.

The blending microphone circuit (BLEND MIC) is the
same as the microphone amplifier,

The voltage values indicated as 0.2 mV, 5 mV, etc., at the
input terminals of the circuit board show that when each
VOLUME control on the panel concerned is set at its
maximum position, the LEVEL METER indicates O -dB
for each of these values., The output of this circuit is
combined with the input of the mixing amplifier.

The output signal from the mixing amplifier is fed to the
L C filter. This filter normally operates the Dolby NR by
removing the leakage of the bias signals for recording and
the FM broadcast multicarrier signals. L102 is adjusted 1o
minimize the 19 kHz signal level for MPX switch IN. The
output of this circult, 100 mV, becomes the input of the
recording mode Dolby NR precessor.

J RED! RT4n
T bl

Fmr 15015 Tiw
|) =

2 IE
9 Rize B o BE
T =
2 ——rehgrrnz |7 | 9 =8 sz
T HeE 12 i
mon |Ton oo $EE  laied = ha)
T omtevE] E =
I ~ \DJ-
L 27 A
L - -
141 T =
i =]

X
F Six 8GR,
i Fi%
! H
2507328

OUTRUT JaCK

‘|
|
!
I
|
L

o ML AMP, (L)
Rgn RED
a] WHT
Bt
FET] ’
oin
Wi T2 o
Wt
E A 2
T ool

[ 10 1Ew

R214
1K

3
g, T304 2 e
|m|(}|15\' o R11E
BLENG Lvi 10K 16}
RIC 3 RAzE
cagz g =
I toCHn [T
1 A A7Pisel 3000P)
=
Rio1 | Lags L%?%
R 301 10KID1 FEi5 ‘-&"I 38md | EE3mu g ]
+IRIG! | & ;2;
S
. ¥
Reh =A<
q '3 =
[ L e
L_t I Ren MIG, AMP.

Fig. 2.213 MIC Amp. Circuit Diagram.



2.2.6. Record Equalizer Amp.

Fig. 2.2.14 shows the recording calibrator variahle resistor
cireuit (REC CAL VR} and the recording equalizer
amplifier circuit (REC EQ AMP).

This signal from the output of the recording mode Dolby
NR processor becomes the input of this RECORDING
CALIBRATOR circuit. The recording head (REC HEAD)
is connected between the output terminal of this circuit
and the ground.

The VR 702 line is prepared for EX tape and that of VR
70t for SX tape. The time constant is selected by
changeover of this EQ switch. This selection, coupled with
the time constant selection in the Playback Head Ampli-
fier (PB HEAD AMP), makes it possible to obtain
characteristics suitable for tape types. With respect to the
details of this part, the section on the playback head
amplifier should be referred to.

Since the FET {Q101) 15 in the OFF state for mute, the
signal is cut here and no signal exists in the egualizer
amplifier circuit. Without the mute signal, Q101 is in the
ON state. Thus, the signal from the RECORDING
CALIBRATOR is amplified by Q102 and enters Q103. A
constant DC current flows in Q103 by way of Q104 and
raises the output impedance, therefore, @ constant current
flows through the RECORDING HEAD over all fre-
quencies used. L104 and C105 compose the recording
equalizer. Compensation for the high freguency range is
made by building a rescnance frequency at about 23 kHz
by means of adjusting L104. L103 and C309 construct a
bias trap.

Figs. 2.2.15 and 2.2.16 show the frequency characteristics
for recording and playback.
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Fig. 2.2.14 Record Eq. Amp. Circuit Diagram
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2.2.7. Bias Osc. and 400 Hz Osc.

Fig. 2.2.17 shows a push-pull oscillator with an oscillation
frequency of 106 kHz which is constructed by capacitors
C309 and C310 decoupling the collectors and bases of
two transistors.

This is used to provide recording bias and as an erase
signal.

By touching on the REC button, the record signal turns to
high through the logic beard, Q307 is put in the ON state,
the bias oscillator power supply is activated, and oscilla-
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Fig. 2.2.17 Bias Osc. Circuit Diagram

tion begins. When the record mode is released, oscillator
output is damped by the discharge of C313. This prevents
magnetization of the head.

Fig. 2.2.18 shows a 400 Hz oscillator circuit using an RC
circuit. Its signal output is used to check record and
playback levels and as an alignment beacon, VR301 is
used for adjusting oscillation amplitude and VR203 for
matching R and L channel leveis.
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2.2.8. Line Amp.

Fig. 2.2.19 shows the level meter amplifier circuit and the
line output amplifier,

Terminal 12 {t1) is the input of the level meter amplifier
through which signals enter from terminal 12 (3} of the
DNL circuit board. This input signal is nat influenced by
the DNL {dynamic noise limiter) regardless of the position
of the DNL switch. Terminal 14 (13} is the meter output,
The level meter is connected between this terminal and
ground.

Q107 and Q108 form a directly coupled feedback
amplifier and for a low input level, feedback occurs
through R121. For high input fevels which exceed the
Zener voltage of diode D103, feedback magnitude in-
creases by adding a feedback through R122 to that
through R121, and the output gain decreases. That is that,
the high input signals are subjected to compression during

amplification. This circuit is so designed that its attack
time is about 44 us and its release time is about 105 ms,
thus, even if sharp peaks such as those encounterad in live
music exist, the level meter indicates correct peak values.
The input of the line output amplifier is connected to the
DNL switch and its level is controlled by the QUTPUT
VOLUME control. The signal amplified by Q107 and
0102, and a maximum output of 1100 mV is obtained
from line tarminal 5 {4},

Since the output impedance is about 600 2, long cords
are available for connection and no deterioration of
characteristics occur due to multiple connections to
recorders, etc. Q103, 0104 and Q105 consist of &
headphone amplifier, and its input is connected to Q101
emitter and output is conducted to headphone jack via
terminal 1 {2).
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2.2.9. Power Supply

Fig. 2.2.20 shows the power supply circuit. This power
supply is designed so that a constant voltage is obtained at
the output on the secondary side of transformer {T1] for
100/117/220/240 V AC inputs by changing the VOLT-
AGE SELECTOR plug.

The 18 ¥V DC, 0.5 A output is used as a power supply for
the amplifier system, and the 12 V DC, 1.5 A output for
the mechanism control. The 6 V AC, 0.3 A output is the
power supply for illuminating the level meter.
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2.3. Mechanism Control Circuits )

The Mechanism Gontral Circults consist of a logic control,
shut-off control, azimuth alignment detector, motor
governor, etc. Refer to Fig. 11.2 "Mechanism Control
Block Diagram”.

2.3.1. Logic Control

(1} General

The commands from touch control switches are com-
municated ta the legic control circuits. Logic oUtputs are
connected to the delay circuits and drivers for control of
mechanisms.

Logic circuits consist of TTL ICs, the details of which are

as follows:

a. Main characteristics of TTL IC

Supply voltage 5V
Logical L. cutput voltage less than 0.5 V
Logical H cutput voltage 3VtodV
Noise immunity 1V
Tempetature range 0° 10 70°C

b. Gate Logic
The inputs are IN1, IN2 and IN3, and the output from the
gate is shown below:
The output will be an L only if IN1 and IN2 and IN3 are
all H's, and the output will be an H if IN1 isan L or IN2s
an Lor IN3isan L.

IN 1

1 = o
IN3 .

Qut= IN1T-IN2 - IN3
IN 2

IN3

Out= INT1 + INZ + IN3

Out= TNT - INZ + IN3=1N1+1N2 + IN3

IN 1

Fig. 2.3.1

Truth Tabie 1

IN1 IN2 IN3 Out
L L L H
H L L H
L H L H
H H L H
L L H H
H L H H
L H H H
H H H L
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The construction of the foregoing 2 Logic Symbols is
identical and intended to show the use of either AND or
CR.

c. Gated Flip-Flop

The two NAND gates can be used to form flip-flop.

The inputs operate as follows:

When both 5 and R are H’s, the flip-flop will remain in its
present state, i.e., will not change states.

If however, the B input goes to an L, the NAND gate
connected to R will have an B output regardless of the
other feedback input to the NAND gate, and this will
force the flip-flop to the L state [provided the 5 input is
kept H). Similar reasoning shows that making the S input
an L will cause the NAND gate at the § input to have an L
output, forcing the flip-flop 1o the H state {again provided
the R input is kept H).

If both inputs R and S are made L's, the next state will
depend on which input is returned to H first, and if both
are returned to H simultaneously, the resulting state of
the flip-flop will be indeterminate. As a result, this is a
“forbidden’ or “restricted” input combination.

Set (S}
Q
Reset (R) Q
Fig, 2.3.2
Truth Table 2
Set |Reset| Q 5] Remarks [
L L H H +:; To maintain the previous \
H L L H state, but indefinite if
L H H L hoth of the previous inputs !
H H ® * S and R are made L's, ‘

In the actual use, the activation speed of the Flip-Flop is
managed to be delayed in order to prevent erroneous
movements caused by noise with details being as follows:

Set
Q
R

Reset 4 e
Reset 2 —:;D Q

=C

I

Fig. 2.3.3



d. Schematics and Block Diagrams
SN7400N (Quadruple Z-input positive NAND GATE)

ver hp bA 4y 38 3a 3Y

Inpu:\s . Qutput
’ v O T G T GF & ™
1k s GND 1A 1B 1Y M2 v GHND
Top ¥lew Y2 B
Fig, 2.3.4 SN7400N
SN7410N (Triple 3-input positive NAND GATE)

Yoo Yee 10 1Y 3C 36 3 3Y

0 0 I 3 1 e B

130

Ducpur

14 1B za M IC
Top Yiew

Fig. 2.3.5 SN7410N

2f  GHD
Y=EB.T

SN7420N (Dual 4-input positive NAND GATE}

Voo 2p NGO 2B 2a 2v

DT BT TaT Le] el T2

TA 18 mC 1¢ ID 3¥ GND
¥=E B.C.B

Top View

Fig. 2.3.6 SN7420N

e. Compatible Cs
The foilowing ICs belong to the same group which can be

replaced:

L6071, L6032, LE05: N7400A, SN7400N, M53200P,
HD 2503, TD3400P

LB02, L606 N74104, SN7410N, MB3210P,
HD2507, TD3410F
LE04 : N7420A, SN7420N, M53220P,

HC2504, TD3420F

(2) Logic Control

A foolproof operation will be done by logic contral.

For example, when command the playback mode while
fast winding or command fast-forward mode while re-
winding, it is guaranteed that no abnormal tape tension
will happen by passing through the stop mode. This is also
guaranteed even when the buttons are touched on
simultangously.

a. Logic Signal
How to read the signals is referred to the following:
The signal H shows the condition that the signal is

18

executing, and in case there is a — on the signal, signal L
shows the condition that the signal is executing.
K stop {control stop button signal}
K stop becomes L when the stop button is touched
on, and K stop is H while button is open.
PLY {Play flip-flop Q output signal)
FLY = L shows at play mode, and H shows out of
piay mode.
PLY (Play flip-flop Q output signal)
PLY = H shows at play mode, and L shows out of
play mode.
HB =PLY - Fst1 DL + PAU
HB = L drives the head base soienoid.
HE signal hecomes L when PLY = H AND Fst DL =L
AND PAU = L.

b. Logic Operating Status
Refer to Fig. 2.3.7 (Logic Status). Each stage of logic

status is shown for the seguential control button com-

mand.

c. +5 V Power Supply for ICs

+ 5V DC power supply is made by regulated + 12V DC
from the Power Supply Unit, The transistor Q610 acts as
a regulator, being controlled by zener diode ZDB01.

d. Initial Reset

At power switch ON, + 12V DC comes up gradually then
the transistors Q609 and Q608 turn to ON for only a
certain period while Q609 base voltage is low with respect
to the emitter {+ 5 V). '

And K stop = L pulse is generated.

At power switch OFF, + 12 V discharges gradualily, and
K stop = L pulse is also generated. I stop = L pulse clears
each flip-flop and keeps at the initial condition, stop
mode.

e. Stop Mode

The stop button when touched on and the cassette well
when opened make K stop=L and resets each of the
flip-flop. K stop=L pulse is generated when shut-off is
detected and when + 12 V is lowered about by 70%.

f. Play Mode {Playback or Record Mode)
The play button when touched on makes K play=L and
seis the PLY Flip-Flop, (PLY=H,L&05-8), and head base

* solenoid will be activated.

g. Record Mode

REC Flip-Flop (REC,LE03-6) will be set to H when
record button (K rec=L) and play button {K play=L) are
touched on simultaneously, or record button and pause
butten {K pau=L} are touched on and then play button is
tauched on.

REC=H commands the bias oscillation of Amp.

Note: To close record pratect switch is reguired.



h. Pause Mode i. Fast Wind Mode

While recording or playback, the pause button when - The rewind (K rew=L) or fast forward button (K ff=L)

touched on sets the PAU Flip-Flop, PAU=H {L603-8). when touched on sets the FST Flip-Flop.

Then HB signal turns to H and head base solenoid will be While the REW / FF Flip-Fiop is set to REW=L(L606-12)
" released. or FF=L{L606-8), REW or FF=L will drive the REW or

FF Relay, and Ree! Motor will turn backward or forward.

MODE STOP RECORD g-;g“,i FAST WIND
CONTROL BUTTGN | STOP RECORD Eiﬁggn PLAY | PAUSE | PLAY F.FWD | REWIND

L L L H H H L L

H H M L L L H H

L H H H H L L L

H H L L L H H H

L L H L - H L L L

H H L H L H H H

L L L L L L H H

H H H H H H L L

H H H H H H H L

H H H H H H L H

H L H H H H H H

H H L L L H H H

H H H L H L L L

13—[.602 12 H.B H H H L H L H H

;3 WTEL L L L H H H L L

Fig. 2.3.7 Logic Status

20



i. Mute Signal

HB=L or PAU=L makes Mute signal {L801-3) to H and
wil! release the mute of the Amp.

{The mute of record Amp. is released only at record
mode, and playback Amp. are released at record and
playback modes).

k. Memory Stop

While memory switch is ON and rewinding, stops tape
travel when the tape counter cornes to 999",

At counter 999’7, L606-12 {REW=L) and capacitor C624
are connected, therefore the differentiated pulse is
generated at L604-10.

This pulse resets Fst Flip-Flop turning to REW=H, and
stops rewinding.

. Auto Rewind

While auto-rewind switch is ON and in record or playback
mode, K rew=L pulse is generated by transistor Q627 ON
when the tape comes to an end, then rewinding will start.
The reasons why shut-off signal does not generate at a
tape end are as follow:

When tape comes to an end, shut-off condition will be
detected, and transistor Q607 turns to ON.

As a result, base current flows in the Q627 and turns ON,
while the base voltage of the Q608 is less than that of the
Q627 by deviding resistors R627 and R626, therefore
QB08 cannot turn ON.

And after Q627 turns ON completely the Q807 collector
yoltage falls to the ground through 0627 and Q628.

{3} Drivers and other Signals

a. Touch Switch

This is of electronic-control switch and will become ON
when you place a finger on the whife metal strips running
in paraliel along the Control Switch Board,

In Fig. 2.3.8, when you touch the metal strips A, B,
base current will be applied to transistor QT through R1,
R (your finger) and R7, and thus Q1 will be activated,
thereby collector current is fed to the Q7 base from Q1
and Q7 will therefore become saturated.

+5v

R finger ™ To 1€
Q7

r

ig. 2.3.8 Touch Switch Circuit
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b. Lamps
Play Lamp — Lights on when head base solenoid is
set 1o ON.
Record and Pause Lamps
— Light on in the memory state of REC

and PAU Flip-Flop respectively.

Rewind Lamp - lluminates at Rew Relay ON.
F.Fwd Lamp — Illuminates at F.Fwd Relay ON.
Stop Lamp — Illuminates in the state other than

the above.

¢. Head Base solenoid

While set the PLY Flip-Flop, the head hase sotenoid will
be driven by the HB{L602-12)=L.

However while in pause mode, the PAU{LB02-2)=L will
inhibit the HB=L signal.

The Fst DL {L&02-1) signal will serve to drive the head
base solenoid after a certain period for stopping Fast
Wind, when the ptay button is set to ON during Fast
Wind. .

In this regard, the resistor (RB80 15 ohms) connected in
series to the solenoid will be shorted by the Q627 and
(628 on the base switch P.C.B. ass’y before the drive of
head base and timit switch ON.

d. Reel Motor

The FF Relay wifl drive while the REW / FF Flip-Flop is
FF=L and REW Relay being REW=L.

One side of the Reel Motor is connected to the REW
Relay and the other to the FF Relay, and the Relay is
connected while OFF the ground and while ON + 12 V,

Rewind = REW Relay ON « FF Relay OFF
F.Fwd = REW Relay OFF « FF Relay ON
Stop = REW Relay OFF - FF Relay OFF

e. Brake solenaid

Brake solenoid driver is connected in parallel to the Reel
Motor. .

Brake Solenoid is released when reel motor runs, and vice
Versa.

f. Rec Signal

Rec signal connected to the Amp. conirols ON/OFF of
the bias oscillation. Rec signal H ‘conducts the bias
oscillation. '
The Rec and Rec signals connected to the Pitch Contro!
Volume serve in selecting the speed of the capstan motor
for recording and playback,

d. Shut-off Detector Inhibition Signal

Prevents the shut-off signal from entering the Logic whiie
the take-up reel is not turning.

inhibition signal will be released by HB = L or FST = L,
namely while tape is travelling or in Fast Winding mode.
After HB = L or FST = L is commanded, it is considered
as enough delay time to release shut-off inhibition signal



for assurance of the stable start of the take-up reel
movement.

2.3.2. Shut-off Sensor and Detector

Refer to Figs. 2.3.@and 2.3.10.

Shut-off sensor consists of LED (Light Emitting Diode],
photo transistor and slitted disc plate which is rotated by
take-up reel.

Through turning disc plate, intermittent LED’s lights are
generated, while photo transistor is receiving these lights
and output sensor signals. A shut-off signal which clears
the Logic Flip-Flop will be generated when stop of sensor
signals is detected by shut-off detector at a tape end.

{1} The capacitor C611 (0.12 uF) is charged through
resistor B622 (1.8 M ohms). While sensor output
signals are differentiated by C610 and differentiated
positive pulses set a transistor Q805 to ON, then
Q606 will discharge quickly.

At a tape end, sensor signal will not generate and
CB11 will be kept charged. When the voltage of C611
exceeds the Q606 emitter voltage (about 2.3 V),
Q606 and Q607 turn to ON, therefore Q808 turns to
ON and shut-off signal (K stop=L) will be gensrated.

(2}

{3) Shut-off signal resets PLY and Fst Flip-Flops, there-
fore INHEBIT signal {INH, LE03-3) will be set-to H.
A base current of QG056 flows through INHIBIT signal
H and QB35 turns to ON and discharges the C611,
Therefore 0605, QG606 and Q608 turn to OFF and
shut-off signal will be released.

H=——

Inhibit
L '1
Cutput Signal _r——l._f_i_“ ’
. 1) /{
Q605 Base —w"
C&11 o2 —_—
GBO7 Collector i 1
—_— H
That- off U
L
H
PLY Flip-Fiop |
L

Fig. 2.3.10 Shut-off Timing Chart’

L.E.D. SHUT-OFF SENSOR P.C.B.
.E&., | R672 560 _ReTe 112V
T = Wy i 13;_‘:6'\
: -5l
; T3
l 11 8 8 ISensor
z ,ISignal
& hs
ey z. .
11 eu-10 Jenp
L 3 C - — 1

I Auto Rewind SW. laeso 25Ci096 .
. Vi
+ +i2v
=
N 5 | &
5 25C828x 2 06003 gzg Fi
Q ae27 2SA733 o 2T
Q) 560 £ =
€| 2scazs, —@ j = ml®
@y 5 _n: = 5 3
Sensor Signdl 11— b e [ B88L% |2
610 R -t -
116V, o o NS B
3 2ol 0608 g o
0628 29 “zscaes| | © w ND
— Rewind LShut-off
——H.B.

Fig. 2.3.9 Shut-off Sensor and Detector Circuit Diagram
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2.3.3. Azimuth Alignment Detector

Refer to Figs. 2.3.13 and 2.3.14.

Prior to recording, it is reguired that the azimuth
alignment be conducted for both sides A/B of a cassette
tape to keep the optimum performance, with details being
as follows:

Each cassette housing has a distortion for the molded pin
locating between record and playback heads, therefore
when tape is travelling through the molded pin the
travelling of tape is slightly changed by each cassette
housing.

And adjustment aims at an accurate azimuth alignment of
the record and playback heads through a travelling tape.
Adjustment shall be conducted by turning the azimuth
alignment screw while record mode and the adjustment
panel test tone switch is ON.

When the recorded 400 Hz tape is played back, the
difference of the phase between right and left channels
indicates the difference of playback and record head
azimuth.

Therefore when the difference of the phase equals to zero,
playback and record head azimuth is alighed then both of
the alignment beacon flickers alternately.

(1) Left and right channel playback signals which are
communicated to the operational amplifier terminals
5 and 9 will be amplified to the rectangular waves.
These rectangular waves are converted 10 the TTLIC
voltage level through transistors @601 and Qs02, and
communicated to the LB807 TTL IC terminals “T"
and “D"".

The outputs of LBO7 begin to repeat ON and OFF
and conduct to flicker LEDs ahternately when same
phase signals are conducted to “T” and D" termi-
nals.

Function of L.607:

At transition of “T" terminal from L to H, “D”
terminal H conducts output Q to H and G to L and
also *'D" terminal L conducts output Qto Land Q to
H.

{5) SN7474N (Dual D-Type Edge-triggered Flip-Flop}

(2)
(3}

(4}

vee Rd2 D20 T2 Sdz Q2 Q2

FIF?IF?]I’{TIIEIT?_IFS_I
5 r L_SD"O&J

[ — 4 | |
T T L) a] Led i

l — ]

Bd1 D1 T+ 3di Q1 Qf BND
Top View
Fig. 2.3.11 SN7474N
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tn in+1

Input D Qutput Q Output Q
L L H
H H L

tn: Bit time before clock pulse.
tn+1: Bit time after clock pulse.

Compatible |Cs
LG07: N7474A, SN7474N, M53274P, HD2510,
TD3474P

{8) RCA4709 {Dual Operational Amplifier)

Input Compensaiion A Qutput Compensation A

4
5 3N
- 2
Input A & A Qutput A
o—1+
-V ot LY
o213 12
lnput 8 o B _»——o00utput B
o23_
10 111 013

Input Compensction B Qutput Compensation B

Fig. 2.3.12 RC4709
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Fig. 2.3.13 Azimuth Alignment Detectar Circuit Diagram
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Fig. 2.3.14 Azimuth Alignment Detector Timing Chart
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2.3.4. Capstan Motor Governor

Refer to Figs. 2.3.16 and 2.3.17.

Capstan motor governor connects 10 the Motor Assembly

consisting of motor and sensor. Sensor consists of LED

{Light Emitting Diode}, photo transistor and slitted disc

plate which is turned by motor.

When disc plate is turned, intermittent LED’s lights are

generated, while photo transistor receives these lights and

outputs signals to the motor governor.

Sensor generates proportional frequency signals according

to the motor speed. Motor governor controls the motor

current in order to keep the constant sensor output signal

i.e. constant motor speed.

{1} Sensor output signals are amplified to the rectangular
waves by IC 601 1/2,

{2} Through transistor Q501 differentiated pulses are
generated by capacitor C508 {150 pF).

(3) CBO7 {3300 pF) {IC501 2/26) is charged through
resistor R511 (150 k ohms) gradually. While the
above operation, the differentiated positive pulse
commands to discharge C507 quickty.

Therefore charge and discharge are repeated accord-
ing to the periedic time of sensor signal. .

{4) The voltage of 1C 601 2/2:5 is fixed through pitch
control volume, and when 1C 501 2/2-6 is higher with
respect to the 5 pin voltage, IC 501 2/2-7 output falls
to ground and turns Q503 to ON.

{5) C509 {1 uF} will charge through Q503 and discharge
through R516 ({10 k ohms). A base current of Q504
flows through C508, then Q504, Q5605 and Q506
amplifiers act to drive a motor.

(6) Q503 turn ON time gets short when periodic time of
sensor output signal is shorted, and the voltage of
C509 decreases, then motor speed will also decrease.
When periodic sensor output signal becores fast, the
voltage of CB09 and motor speed will increase.

Motor speed is therefore kept constant.

FCAPSTAN MTR. GVR. F.C.B. |

{7} MC1458 (Dual Operational Amplifier)

Qutput A 2 I—J L3 +V
Inverting Input A 2] l0utput B
X ST N
E. T
Man-Inverting M tnverting
Input A Input B
-V = 5 Non— Inverting
Input B
Top View

Fig. 2.3.18 MC1458
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Fig. 2.3.16 Capstan Motor Governor Circuit Diagram
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2.3.5. Reet Motor Governor
Refer to Fig. 2.3.18.
While in Piay mode, mator speed is detected by bridging,
cbserving the counter electra motive force of the motor.
A bridging consists of a motor to be one side, and the
electric potential between A and B {shown in Fig. 2.3.18)
should theoretically become proportional to the motor
speed if the condition meets the formula;

_R__ R3//RS

R2 R4

in the circuit, a constant motor speed can be secured
because the potential between A and B is servo-controlled
by Q3 to become constant,

While in FF and R EW modes, + 12 V is fed directly to the
Reel Motor, and the motor will rotate either clockwise or
counierclockwise depending upon the given polarity.

Fig. 2.3.18 Reel Motor Governor Circuit Diagram

+2Y —1

2.3.6. Head Base Solenoid Driver

Refer to Fig. 2.3.19.

SW1 is closed while in Stop mode. If the PLAY button is
effected, Q614 of the Logic Control Circuit will become
ON. Accordingly a base current of Q1 is fed through R1
and SW1, thent Q1 and Q2 becorne ON,

With 02 ON. R6820 {15 ohms) wilf be shorted and
therefore + 12 V will be applied to solenoid.

When the solenoid acted to pull the Head Base inwardly,
SW1 will become open. At this time base current will be
fed 1o C1 from Q1 for a while, but 1, Q2 wili become
OFF, as a result of which R680 {15 ohms) is connected in
series to the solenoid and + 12 V will be supplied theteto.
In other words, + 12 V is given to the solenoid while the
Head Base is being mechanicaily pulled inwardly, and to
maintain that state of the Head Base, a resistor is added in
series so that the power loss can be reduced.

2.3.7. Brake Solenoid Driver

Refer to Fig. 2.3.20.

The brake solenoid releases brake while in REW or FF
mode (brake will be mechanically refeased while in Play
mode as the head base tself moves outwardly).

When the relay (RLB01/RL602 of the Logic Control
Circuit) is turned ON sither while REW or FF mode, base
current will be applied to Q1 from + 12 V through R1 or
R?2, as a result of which Q1 becomes ON and Q2 becomes
OFF. Capacitor Ct starts charging through R4, and Q3
and Q4 will become ON, when the voitage thus being
charged exceeds the total of base-emitter voltage of Q3
and Q4, thereby driving the brake solenoid.

As above, there is a certain time delay until the brake
solenoid circuit while in REW or FF mode releases brake.

RE80
150 10W

al

Solencid

% Head Base

Qe14

HE

REW.

F.F. o

Srake
Solenoid

R2 10K J,

Fig. 2.3.20 Brake Solenaid Circuit Diagram



3. CHECK-OUT PROCEDURES

2.1. Check-Out Procedures for Inspection

32.1.1. Turn on the power switch.
{1} Check to insure whether meter lamps and stop lamp
light, and whether the machine is held in stop mode.

3.1.2. Push the eject button.
{1} Mo contrel button operates, once cassette lid is
opened.

3.1.3. Load a reference tape then touch on the play
button

{1} Play lamp turns to on and tape runs at a speed of
1-7/8 ips.

(2} Auto shut-off function operates only a tape end so
that machine is set to stop mode.

{3} While tape is travelling check to insure whether stop,
fast forward and rewind buttons operate.
When stop button is touched on, machine stops.
When fast forward button is touched on, fast forward
lamp turns T0 on and tape travelling is changed to fast
forward winding mode. When rewind button is
touched on, rewind lamp turns to on and tape
travelling is changed to rewind mode.

3.1.4. Touch on the fast forward button,

(1) Fast forward lamp turns to on and tape runs at a
speed of about 61 ips.

{2) Auto shut-off function operates only at an end of
tape so that machine is set to stop mode.

{2} When play, rewind, or stop button is touched on, fast
forward mode is changed to playback mode, rewind
mode, or stop mode according to each button.

3.,1.5. Touch on the rewind button with memory switch

and aute rewind switch off.

{1) Rewind lamp turns to on and tape runs at a speed of
about 61 ips.

(2) Auto shut-off function operates only at an end of
tape so that machine is set to stop mode.

(3) When play, fast forward, or stop button is touched
on, rewind mode is changed to playback mode, fast
forward mode, or stop mode according to each
button,

(4) For check of memory stop, turn on the memory
switch and reset the tape counter to “000”. After
winding the tape, set to the rewind mode and check
to insure that the rewind mode changes to stop mode
at counter ""999",

{8} For auto rewind check, turn the auto rewind switch
to on.

Touch on the fast forward or play button and check
whether the tape is rewound zutomatically at a tape
end.

3.1.6. Touch on the pause button.

(1) Pause button operates while playback and recording
so that pause mode is set, and tape travelling is
stopped by releasing head base solenoid drive. When
playback or recording re-starts, mute function oper-
ates for about 1 second. ]

{2} When pause button is touched on at stop mode, pause
lamp turns on and stop lamp turns off. When pause
button is touched on at fast forward or rewind mode,
pause lamp itluminates only while button is touched.

3.1.7. Touch on the record button.

{1) Except for brzak-out legs of the loaded cassette and
without any loaded cassette, record mode operates
only when record button is touched on at stop mode.

{2) Touch on the pause button while record mode is
functioning. Record/pause mode will operate.

{3} Touch on the play button while record mode is
functioning. Recording mode will operate. -

3.1.8. Touch on the stop button.
{1} Check to insure whether playback, recording, fast
forward and rewind modes are set to stop mode.

3.1.9. Monitor switch ON/OFF.

{t) Check to insure whether monitor outputs can be
selected from source to tape monitor by setting
monitor switch on and off.

3.1.10. Dolby NR switch IN/OUT,
{1} When playback, hiss noise will reduce at switch IN.

3.1.11. Tape selector switch EX/$Xand Eq. selector
switch 120 us/70 us.

While ptayback, check to insure whether tape selector

switch and Eq. selector switch are operating accura-

tely.

1

3.1.12. Test tone switch ON/OFF.

{1} Switch on the test tone switch and set the monitor
switch to source, and check to insure that 400 Hz test
tone is generating by measuring level meters or
headphone, etc.

{2) Check to insure whether alignment beacen is illumi-
nating at either one channel ot bath channels.

3.1.13. Listening test.

{1) Connect music source to the input jacks and amplifier
and speakers to the output jacks, and test the
performance of playback and record/playback.

Prior to recording, align the record head azimuth by
azimuth alignment operation.

Check the wow/flutter, distortion, signal to noise
ratio, erasure, etc.

(2



3.2. Check Methods

3.2.1. Check on playback functions:

{1) Check to insure whether the capstan, heads or
pressure roller is free from dirts or dust.
Check on tape travel.
Load a 400 Hz tape.
Set the machine in play mode.
Check the output of PB head amp. {both channels).
Check the output of PB Dolby NR {both channels).
Check the output of DNL {both channels).
Check the output of Line amp. {both channels).
Check the output jack {both channels).
Check headphone jack.

(2)
(3
{4)
(5)
()
(7
(8}
(o}
(10}

3.2.2. Check while recording:
Set each of input level controls to maximum, apply the
rated input signal level to input jack and then check
indications of the meters.

{1} Check the Mic and DIN amp.

(2) Check MPX functions.

{3) Check Record Dolby NR.

{4) Check Record Eq. amp.

{5} Check the bias oscillator circuit.
{8} Check record head.

{7} Check erase head.

(8) Check monitor switch.
3.2.3. Check on Mechanisms:

{1} Check the track positions of record head and
playback head with Track Viewer {DAQS012A).
Check to insure whether the capstan motor rotates
when the machine is set to On.

Touch on the play button, and check to insure
whether the head base solenoid activates and wheth-
er the take-up reel rotates.

While in the {3} mode as above, check to insure
whether auto shut-off returns the head base and the
stop lamp illuminates when take-up reel is stopped
by hand.

When the fast forward button is touched on, check
to insure whether the FF famp illuminates and
whether the fast forward mode activates.

When the take-up reel is stopped by hand while in
{5) mode as ahave, check to insure whether the auto
shut-off activates to set the machine in stop mode.
Touch on the rewind button and check to insure
whether the rewind lamp illuminates, rewind mode
activates, auto shut-off activates and whether stop
lamp lights.

Load a blank cassette tape.

Check to insure whether the unit is free from any
abnormality while in fast forward and rewind mode.
Touch on the record and pause buttons simul-
taneously, and check to insure whether record is
paused.

(2)

(3}

(4}

(5l

(6)

{7)

{8)
(9)

(t0)
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{11) Touch on the play button while in (10} state, and
check to insure whether tape starts travelling and

recording commences.

{12) Touch on the stop button and check to insure
whether the machine is set to stop from any of the
maodes.

{13} Measure the torque of take-up, fast forward and
rewind with torque gauge {DAD9013A}.

{14) Check the tape speed and wow/flutter with 3 kHz
Speed & Wow/Flutter tape (DADQOOBA).

{15} Check the playback head height and tape travel

with 1 kHz  Track Alignment tape (DAOS007A)
and Tape Travelling Cassette (DADSG11A).

3.2.4. Overall check:

{1) Check the frequency response (bias adjustment},
{2) Check distortion.

(3} Check signal to noise ratio.

{4} Check channel separation.

{5} Check crosstalk.

{6) Check erasure.

3.3. Check Methads When Part(s) is{are) Replaced

When any part/part ass'y of the Nakamichi 1000(1 is
replaced with new one, please check to insure the
following. '

3.3.1. When capstan motor is changed:
{1) Tape speed. -
{2}  Wow/flutter.

3.3.2. When pressure roller is changed:

{1) Tape travelling.
{2)  Azimuth/height.
{3) Tape speed.

4} Wow/Flutter.

3.3.3. When erase head is replaced:
{1}  Tape travelling.

{2)  Azimuth/height.

{3) Bias osc. frequency.

{4)  Erasure performance.

{5) Bias adjustment {overall frequency response).
{6) Bias leakage.

3.3.4. When record head is replaced:

{1)  Azimuth/height,

{2) Record track position.

{3) Bias adjustment (overali frequency response check).

(4)  Adjustment of levei at 0 dB with 400 Hz test tone
{record calibration}.

{6} Check distortion when 1 KHz is recorded and plaved
back at 0 dB.

(6] Bias leakage check.

{7}  Phase check {between left and right).



3.3.5. When playback head is replaced:

{1}  Azimuth/height.

(2} Tape travelling.

(3} Track position in regard to that of record head.

(4) Adjustment of playback gain {with test tape at 0
dB).
If unable to adjust to 0 dB, please adjust R123,223
at 3.3 k {P.B. Head Amp. P.C.B.} to:

if strong — make R stronger
if weak  — make R weaker
{6) Frequency response check by playback with test
tapes. )
{6} Frequency response check by overall with reference
tape.

{7} Gain check by overall with reference tape.
{8) Phase check between feft and right.

3.3.6. When flywheel ass'y is replaced:
{1) Tape travelling.

{2} Azimuth/height.

{3} Tape speed.

(4}  Wow/flutter.

3.3.7. Ball drive machanism ass'y is replaced:

{1}  Torgue check while F/F, Rew. and Play.

{2} Mechanical noise check while F/F, Rew. and play,
but without a tape.

{3} Tape speed.

(4} Wow/flutter.
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3.3.8. When meters are replaced:
(1) Adjustment of meter level.

3.3.9. When ree! motor is replaced:

{1}  Torgue check while F/F, Rew. and play.
{2} Tape speed.

(3}  Wow/flutter.

3.3.10. When drive belt is replaced:
{1)  Wow/flutter.
{2) Tape speed.

3.3.11. When capstan motor governor is replaced:
{1) Tape speed.
{2} Wow/flutter.

3.3.12. When tape counter is replaced:
{1} Tape speed.

(2} Wow/flutter.

(3)  Memory rewind,

{4}  Counter check (sticky, etc.}.

3.3.13. When puneumatic damper is replaced:
{1) Damper speed check.

3.3.14, When reel motor governor is replaced:
(1) Tape speed.

(2)  Wow/fluiter,

(3) Torgue check while F/F, Rew. and play.



4, MEASURING INSTRUMENTS, JIGS, TAPES, ETC.

(n
(2)
(3)
(4)
(5)
(6)
(7}
(8)
]
{10)

(11}
(12}
(13)
(14}
(15)
(18)
(17}
(18)

{19
{20}

(21}
22
(23)

(24)

(25}
(28)
(27)
{28)
(29)

Audio Generator {20 Hz — 200 kHz)
AC Millivolt Meter (with dB measures}
Oscilloscope (DC — 5 MHz)
Distortion Meter

Speed and Wow/Flutter Meter

. Freguency Counter (DC — 1 MHz)

Ohm Meter

DC Volt Meter {0 — 30 V)

AC Volt Meter (0 — 400 V]

Audio Anatyzer T-100

{Inciuding Distortion, Wow/Flutter, Oscillator, Speed
and dB meter)

Tape Travelling Cassette (DAG9011A)
Track Viewer {(DAD9012A)

Torque Gauge (DAOSD13A}

15 kHz Azimuth Tape (DAO2004A)

3 kHz Speed and Wow/Flutter Tape (DAO2006A)
1 kHz Track Alignment Tape {DAOS00TA)
400 Hz Level Tape {DAODO0BA)

20 kHz PB Frequency Response Tape
{(DADY001 A}

15 kHz PB Frequency Response Tape
(DAQIOD2A)

10 kHz PB Frequency Response Tape
{DAOSD03A}

Reference EXII Tape {(DAOS021A)
Reference SX Tape (DAO9025A)
Information Terminals Model M-300

(For positioning of record/playback head.)
Liquid for Tape Magnetized Development
{MAGNA-SEE, a product of SOUND CRAFT, of
equivalent)

Extension Cord (1OP) {(DA0S020A)
Extension Cord (19P-D) (DA09019A)
Extension Cord {14P-PB) (DADQQ18A)
Extension Cord {19P} (DAQO2014A}
Exténsion Cord (14P) {DA09016A)

Note: (10} — (22} and {2B) — {29} are the products of

NAKAMICHI RESEARCH INC.
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5. MECHANICAL ADJUSTMENTS

5.1. Torque Adjustment

5.1.1. Torque Measurement

(1) Using a torque gauge (DAQ9Q13A), measure the
torque of fast-forward (F.F.), rewind and take-up
modes.

{2) F.F.and rewind torque should be 50 to 65 g-cm.

(2) Take-up torque should be 40 % & g-cmn.

Note: When the torque is out of these ranges, adjust
torque following the adjustment steps. (ln case the
adjustment is not successful by chserving these
steps, replacement of ball drive assembiy will be
required. Refer to following “'5.1.4. Ball Drive
Assembly Replacement Procedures’™.) '

5.1.2. Torgue Adjustment

{1) Remove cabinet assembly, flywheel holder, capstan
belt and two sets of flywheel assembly ({including
washer, flange thrust stud and thrust spring} in that
order. {When mounting the flywheel holder, use care
to attach it in the correct direction to avoid the
change of clearance between the flywheel holder and
flywheel assembly.) '

Turn on the power.

Load the torque gauge (DAQY013A) in the cassette
well assembly.

By touching the button of F.F. or rewind, measure
torque for each mode. Adjustment should be so made
that the torgue may become in a range from 50 to 56
g-cm, Adjustment should be made on brake drum
assembly of forward side and reverse side, respec-
tively, to regulate the torgue of F.F. and rewind
modes. Refer to Figs. 5.1 and 5.2

Loosen screws 1 and 2 indicated in Fig. 5.2 and move
up and down the brake drum assembly in order to
adjust the torque. When the brake assembly is raised,
the value of torque decreases. When lowered, the
value is increased. Where specified torque is achieved,
securely tighten the screws. Tighten first the screw 1
{with a part of the shaft end being flat) and then
tighten the screw 2. Then apply a drip of lock tight
paint to the screws.

Mount the flywheel assembly, capstan belt and
flywheel holder. Check to insure that the clearance
between the flywhael holder and the flywheel assem-
bly is in a range of 0.05 to 0.1 mm, After installing
the flywheel, be sure to clean oil off with an
alcohol-dipped c¢loth from capstan which will be in
contact with pressure roller.

Touch an the PLAY button to set the device in play
maode.

Load the torque gauge to measure the take-up torgue,
Check whether the torque is in a range of 40 £ &
g-cm. When the value is out of the range, readjust-
ment of F.F. torque is necessary. Repeat from the
step (1) and set the take-up torque to 40 £ 5 g-cm by

(2)
(3)

{4)

(8)

(6)

(7)

E]|

increasing the adjusted F.F. torque of 50 to 556 g-cm
into a range of 45 to 60 g-cm. When doing this, set
the rewind torque to almaost the same range as that of
F.F. torque to balance both of them.

BRAKE DRUM ASSY

Fig. 5.t Torque Adjustment Fig. 5.2

5.1.3. Ball Drive Mechanism Ass’y Adjustment

(1) Check the take-up torgue (40 £ 5 g-cm} with a torque
gauge.

{2} Check shall be made on rewind and fast forward
torque [within 50 to 55 g-cm}. '

(3) Measure the time length while rewinding and fast
forwarding.

MNotes: 1. Where rewinding and fast forwarding exceed

60 seconds, adjust the torque of the balt drive
mechanism ass'y.

2. Where the take-up torque should be too weak,
adjust the ball drive mechanism ass"y referring
to preceding 5.1.2. (7).

5.1.4. Ball Drive Mechanism Ass'y Replacement
Procedures :

{1) Refer to Fig. 5.3. After removing the cabinet assem-
bly, remove the counter belt and shut-off belt from
the reel hub and hang them on the studs.

Remove flywheel holder, capstan belt and two sets of
fiywheel assembly {including washer, flange thrust

" stud and thrust spring}. {(When mounting the flywheel
holder, use care to attach it in the correct direction to

| |

(2}

WELL SENSOR
{FIN)

HUT-OFF
BELT

REAR
REFERENCE
PIN

Fig. 6.3 Ball Drive Mechanism Ass'y Replacement



(3)

(4}
(5

(6)

(7)

(8)

avoid the change of clearance between the flywheel
holder.and flywheel assembly.)

Referring to Fig. 5.4, remove the belt driven by the
reel motor from the groove of the center gear. And
remove three sets of serews and washers which fix the
ball drive assembly to chassis. Detouch the brake
assembly that holds the drum of ball drive assembly,
and then remove the ball drive assembly.

Replace with a new ball drive assembiy.

Mount the belt driven by the reel motor on the
groove of center gear. Check to insure that the beit is
clean and placed in a corract position.

Use care to prevent the shut-off belt from interfering
with cassette holder assembly, Be sure that the belt is
clean, and is placed in a correct position. Make sure
not to stick grease on the counter belt. In case grease
is stuck on the counter belt, clean it off with an
alcohol-dipped cioth,

Without loading a cassette tape, check to insure that
the reel hub on supply side and that on take-up side
are stopped, respectively in F.F. mode and rewind
mode. {In case either one or both of them is not
stationary, replacement of ball drive assembiy will be
necessary.)

Loading the torque gauge in the cassette wel! assem-
bly, check that F.F. and rewind torque are in a range
of B0 to 55 g-cm. After mounting the flywheel
assembly, capstan belt and flywheel holder, check to
see that take-up torque is in a range of 40 £ 5 g-em.
In case these values are not achieved, adjustment
should be made following the “/5.1.2, Adjustement.”

BALL DRIVE .
MECHANISM ASSY

- WASHER
SCREW

WASHER
SCREW

Fig. 5.4 Ball Drive Mechanism Ass'y Repiacement

5.2. Tape Speed
Signal Source
3 kHz Speed Wow/Flutter Tape (DAOS006A)
Measurement Connection
Frequency Counter to Quiput Jacks.
Mode
CONTROL BUTTON — Playback
MONITOR SW — TAPE
TAPE SELECTOR SW — SX
EC SELECTOR SW — 70 us
Adjustment
{1} Set the Pitch Control Knob to “0" pesition.
{2) Adjust the Speed Contro! YR502 to obtain 3 kHz on
Frequency Counter.
VR502 Capstan Motor Governor P.C.B.

TAPE SPEED
ADJUST VOLUME

BMOTOR GOVERNOR
P.C.B.

ASTH I “
Fig. 5.5 Tape Speed Adjustrment

5.3, Head Base Dampe_r'Adiustment

{1} Slowly turn the exhaust adjusting screw clockwise
repeatedly depressing and releasing the damper piston
by hand. Set the screw at such an initial position that
the. piston cannot be depressed into the inmost end
by the decreased damper pressure,

{2) Return the screw approximately 90 degrees counter-
clockwise from the set position given in Step (1}
above. Check to insure whether the head base is
smoothly locked by repeatedly playing back and
stopping the tape feed mechanism, If the double
motion or associated shock is too strong, further
precise adjustment is required.

. Note: Do not tighten the exhaust adjusting screw
excessively as it may be damaged.

Fig. 5.6 Head Base Damper Adjustment



5.4. Eject Damper Adjustment

Instalt the casseite compartment lid. Adjust the exhaust

adjusting screw at the eject damper ass'y until it takes 0.5

to 1.0 second to stop the lid eject movement after the

eject push button is depressed.

Note: Do not tighten the exhaust adjsting screw exces-
sively as it may be damaged.

EJECT DAMPER
DECREASE

5.5. Headblock
Adjustment should be made in accordance with Fig. 5.12
Flow Chart,

5.5.1. Head Mount Base Ass'y Removal Procedures

{1) Remove the cabinet and separate mechanism ass'y
100011,

(2) Remove the adjustment lid and cassette lid.

{3} Referring to Fig. 5.8, disassemble the mount base
cover {03) by removing screws and washers {01,02}.

(4) Remove screws 05 and 08 {two places),

{5} Referring to Fig. 5.9, lift up the head mount base
ass’'y (07 in Fig. 5.8} for about 3 mm high, then
rotate the take-up side of the pressure roller arm ass’y
as shown in the figure.

Lift up the head mount base ass’y in such a way that
the ass’y will not contact other paris.

Fig. 5.8 Head Mount Base Ass’y Removal.

Fig. 5.9 Head Mount Base Ass’y Removal
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5.5.2. Head Replacement Proceduras

{1} Referting to Fig. 5.10, unfasten screws and springs
{12,11) then remove record head {05} and playback
head {06) with care not to lose washers or steel balls
{1.04,08). ) _

{2} Disassemble E-ring, spring and coilar {L01,01,02),
then remove supply pressure roller arm ass'y {03).

{3) Remove erase head from supply pressure roller arm
ass’y (03], _

(4) Referring to Fig. 5.11, disconnect signal wires then
replace each head.

{5} Fasten screws (12 in Fig. 5.10} of playback and
record heads, insuring to Kkeep correct direction,
vertically against to the cassette tape.

{6) Fasten a screw fixing an erase head to the chassis of
the supply pressure roller arm ass’y without any dust,
and pushing erase head toward the pressure roller
insuring to keep more than 0.1 mm space. Then apply
a drip of lock tight paint to the screw. Check to
insure signal wires are not in contact with the chassis.

MNotes: 1. Separation of signal wires between record and

playback heads will be required for avoiding
bias leakage or cross feed caused by inter-
ference.

2. When replacing the heads, be careful not to
contaminate dust or any other foreign mate-
rials on the head surface; otherwise, the head
installation angle may deviate, resulting in
irregular tape travelling.

3. Handle the heads with care not to give
damages cn the surface,

{7} After repalcement of each head the following adjust-
ments are required.

Mechanical Adjustment: .
Following items from 5.5.3 to 5.5.9 {adjustment of
each head).
Electrical Adjustment:
Playback Head

6.5. Playback Level Calibration

6.6. Playback Frequency Response

6.7. Head Azimuth Alignment {Playback Head)

6.12. Record Bias and Record/Playback Level
Record Head

6.10. Recording Equalization Peaking

6.12. Record Bias and Record/Playback Frequency
Erase Head

6.8. Bias Oscillator Frequency

Fig. 5.10 Head Replacement

Erase Head Record Head Playback Head
i 8 @
g ¥ g

WHT WHT WHT YEL
L ¢ch L ¢ch

Fig. 5.11 Wiring of Heads {Rear View}

LK WHT




5.5.3. Tape Guide Height Adjustment
(1) Load with care the Tape Guide Height Measurement
item 5.5.3 by Jig W-300

Jig (Modei No. M300 from Information Terminals).
{2) Refer to Fig. 5.13, and adjust the tape guide height

adjusting screw A so that the tape guide may become
fixed to the jig.

One turning {one rotation) becomes 0.45 mm tape
guide height movement.

Fig. 513 Tape Guide Height Adjustment

5.5.4. Head Height Adjustment

(1) Load the Track Viewer (DAD9012A), and check the
positions of playback and record heads. While adjust-
ment, check to insure that the L-R center of each
head coincides in position with the middle point
between two lines {3 mm distance) on the Track
Viewer.

{2) 1§ the L-R center deviates from the middle point,
refer to Fig. 5.14 and correct the head height
deviation by adjusting screws E and F, together with
adjusting C and D for correcting head azimuth.

c

£ =

Visual check

5.5.4 Playback, Record

Head Height by Track Viewer

Vigual check
by Tape Travelling
Cassetie

|
ifem 5.7 5.5.5
|__ Tape Travelling G
adius - Tape Travelling
_ 119

5.5.6 Flayback Head by 1 Az Track
Track Alignment Taps

5.5.7 Plavback Head by 15 Hz Azimuch
) dzimarh Tape

Playback
Head Track

by 1 kAz Track
Alignmenc Taps
oK

Visual check by using
a magnetized
developing solution

5.5.8 | Recovd Head Heighe

e

Fig. 5.12 Headblock Adjustment Flow Chart

5.5.5. Tape Travelling Check

(1) Load the Tape Travelling Cassette {DAOSOT1A), and
set to the playback mode.

{2) Check to insure that the tape height while running is
within £ 0.3 ram at any tape pasition when measured
from the center of a cassette housing.

Note; Observing tape travelling on the playback head,

check the following points:
a. Tape travelling does not wave.
b, At a tape starting point, the tojerance of iape
travelling fluctuation is within about + 0.3 mm.

W:D
A
1 1 I I I

&

PLAYBACK RECORD ERASE g
HEAD HEAD

Fig. 5.14 Head Height/Azimuth Adjustment



If not, adjust the pressure roller height by
adjusting screw B located at the take-up ree! side.
After the tape trave!l is corrected, check to insure
that the pressure roller position is within £ 1 mm
when mmeasured from the center of a casselte
housing. Note that in most cases of playback
head adjusiment turning of the screw B will not
be required for misalignment. If tape travel
cannot still be adiusted, adjust the tape travelling
referring to *'5.7. Tape Travelling’.

5.5.5. Playbaclk Head Track Alignment

(1) Load the 1 kHz Track Alignment Taps {DAOS007A)
and check the head height on the cassette tape deck.
Set the MOMNITOR SW to TAPE and play the tape
back.

Adjust the playback head height screw E until each
level meter of both channels reads the minimum
value.

{(2)

5.6.7. Playback Head Azimuth Alignment

{1} Load the 15 kHz Azimuth Fape (DAOS004A) for
adjusting the playback head azimuth. Set the MONI-
TOR SW to TAPE position and playback.

Adiust the playback head azimuth alignment screw C
until each level meter of both channels reads the
maximum value.

After cdmpletion of the adjustment in this step,
check the item 5.5.6 “Playback Head Track Atign-
ment’’ then recheck piayback head azimuth.

(2}

(3]

5.5.8. Record Head Height Alignment

{1} Load the Reference SX tape {DAQS02BA), set the

TEST TONE SW to ON position and TAPE SELEC-

TOR SW to the TAPE position.

Set to record mode and adjust record head azimuth

alignment screw D until the alignment beacon started

flickering alternately.

Aligning Step (1} as above, align the screw F to

abtain maximum reading of both channels.

Record the same partion of the both A and B sides of

the tape after record head azimuth is aligned.

Immerse the recorded tape in a magnetized develop-

ing solution, In turn, check to insure that the

recording head tracks across the center are separated
with a distance of 0.4 to 0.8 mm typically 0.5 mm as

iflustrated in Fig. 5.15.

Mote: Liquid for tape magnetized development:
AMAGNA-SEE, SOUND CRAFT a product of CBS
RECORDS a division of Columbia Bracdcasting
System, Inc., Danbury, Conn. 06810, or equiva-
lent”.

(2)

(3}

{4)
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After development, clean the tape otherwise pres-
sure roller will become dirty.

The above development will not be required if the
difference of playback and record head heights are
within 0.1 mm at “5.5.4. Head Height Adjust-

ment”’.
Lch. -
Roh. /il o)
0.40—0.60
Rch; T o
Lech. -

TYRICAL:ID.B0

Fig. 65.16 Record Head Track

5.5.9. Erase Head Adjustment
After removal of erase head, refer to "‘5.5.2. Head
Replacement Procedures”.

5.6. Flywheel Adjustment

When mounting the fiywheel helder, adjust the fiywheel

clearances should be 8.05 to 0.1 mm.

Caution: When installing the flywheel, be sure to clean
oil off with an alcohol-dipped cloth from
capstan which will be in contact with pressure
voller.

Fig. 5.16 Fiywheel Adjustment



6.7. Tape Travelling Adiustment

Inaccurate tape travelling extremely deteriorates the
performance of tape decks therefore careful checks are
required.

5.7.1. Check-out Method

{1) Check to insure whether the head height is correct.

{2} Load a Tape Travelling Cassette {DAQZ0011A) and
ptay it and check to insure freedom from waving,
looseness, etc.

{3) The difference of head height between supply side
and take-up side shall not be more than 0.3 mm,

{4} After more than 2 seconds when play button is
touched on, tolerance of the tape on the playback
head shall not be more than 0.05 mm.

{56} Feed in the test tone signals to the Reference SX
Tape {DAO0OSO25A) and record and play it back, when
the level change shall not be more than 1 dB.

5.7.2. Adjustment

(1) Check to insure whether any of the heads is not in
contact with the cassette housing.

{2} Check to insure whether the pressure roller is located
in paralfel with the capstan shaft (Also check to
insure whether the heads are free from dust or dirts,
and whether the pressure rolier arm is free from
bendingl.

(3} Check to insure whether the surface of the pressure
roller is gloubular, not straight. Other than the abave,
concaved, ar oiled surface shall he subject to replace-
ment.

{4} The pressure of the pressure rolier shall be 400 g % B0
g.

(5) Adjustment of Pressure Roller Timing.

a. Referto Fig. 5.17.

Push down the head base by hand while in stop
mode till the take-up pressure roller reaches the
capstan, and then check to insure whether the
gap between the supply pressure roller and the
capstan is 0.5 mm.

b. While in play mode, check to insure whether the
gap between the take-up pressure roller arm and
the stopper is 1.26 mm, and whether the gap
between the supply pressure roller arm and
stopper is 0.75 mm,

Note: 1f the foregoing requirements are not satisfied,
adjustment shall be made by bending the
stoppet.

{6} The clearance between the capstan shaft and thrust
shall be 0.1 — 0.05 mm.

{7) The tape.guide on which if any scratches, etc. are
noted shall be repalced. Check shall also be made to
insure whether the erase head surface is smooth,

{8) The use of defective head base damper will deterio-
rate the tape travel at the beginning of activation.
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{9 The parallelism between both of the capstan axis is
one of the most imporatnt factors for an accurate
operation, 1f great shock is given to the capstan, the
capstan flange ass'y shall be repaiced.

Note: The cassette house shall also be checked to
insure freedom from deformation, bending,
ete.

STOPiER_}Z-- 0.75 mim

STOPPER ’

—br‘—l.Zs 1Y

Fig. 5.17 Pressure Roller Adjustment

5.8. Lubrication

Place the deck in a horizontal position and then remove

the cassette lid.

Apply a few draps of oil {LAUNA NO. 40} into the ail

cap hole of the capstan flange every 500 hours of use.

Note: [f the lubricating oil is apptied also to the capstan
shaft and other drive mechanisms, clean it off with
an alcohol-dipped cloth.

s 2 % 3 3 & ® b

EE I N T
T e 2 2 o b 8 & o

e s+ o woa & w487

Fig. 5,18 Lubrication



6. ELECTRICAL ADJUSTMENTS AND MEASUREMENTS

Note:

6.1. Adjustfnents and Measurements Table

"

Mechanical adjustments have to be performed prior to this adjustment, Refer to Figs. 7.1 — 7.3 position o
semi-fixed volume and test point,

STEP ITEM REMARKS
Fast Forward, Rewind Torque Ag per 5.1, 50 — BB g-cm
1 Take-up Torque As per 5.1, 401 5 gcm
2 Tape Travelling Check As per 5.5.5. by Tape Travelling Cassette
3 Tape Speed As per 5.2, t-7/8ips = 1%
. . 0 4B on level meters, at 108 mY = 2 mV input to Test Points
4 Meter Leve! Calibration As per 6.2, TP102, TP202
5 400 Hz Test Tone As per 6.3. 0 d8 on level metars
] 19 kHz MPX Filter As per G.4. Minimum reading at 19 kHz
. . 0 dB on level meters by 400 Hz level Tape
7 Playback Level Calibration Asg per 6.5, {Adjust when Playback Head is replaced.
-20d8 £ 3 dB against 400 Hz Level Tape by 10, 15 and 20 kHz
8 Playback Frequency Response As per 6.6. Playback Reference Tape
{Adjust when playback Head is replaced.)
. Maximum reading by 15 kHz Azimuth Tape
A th (Playback Head A 6.7. .
8 Head Azimuth (Playback Head) s per {Adiust when Playback Head s replaced.)
. 105 kHz = 3 kHz
i F 8.
10 | Bias Oscillator Frequency As per 6.8 {Adjust when Erase Head is replaced.)
Bias Trap As per 6.9.7. . .
" {Record Amp. /Playback Amp.] and 6.9.2, Minimum reading
. o . Peak reading at 23 kHz with bias cut mode
E lizat Paak 10,
12 Recording Equalization Pesking As per 6.10 [Adjust when Becord Head is replaced.]
12 Alignment-Beacon Phase Ag per .11,
. ‘Frequency Response: -20 dB + 3 dB
el d R d/Playback
14 Eecolr Bias and Recard fPlaybac As par 8,12, Distortion: Less than 1.5%
ove {Adjust when Playback or Record Head is replaced.}
15 Record Dolby MR As per 6,12,
Ptayback Dolby NR - As per 6.14.
16 DONL As per 6,15,
Frequency Response
17 Playback Frequency Response As per 6.16.1.
Owverall Freguency Response As per 6.16.2.
18 Signal-to-Noise Ratio As per 6.17. Bette.‘r thal:l 55dB {Dolby NR !N, Wrms, CCITT, 400 Hz,
3% distortion)
19 Channel Separation As per 6.18. Better than 35dB at 1 kHz 0 dB
20 Crosstalk As per 6.19. Better than 60 dB at 1 kHz G dB
21 Erasure As per 6.20. Better than 60 dB at 1 kHz saturation level
22 Tatal Harmaonic Distortion Asper 6.21. Less than 1.5% at 400 Hz Q dB
23 Wow/Flutter As per B.22, Less than €. 1% {DIN 45507 Weighted Peak)
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6.2, Meter Level Calibration
Singal Source -
1 kHz 0.3 V to Input Jacks or 1 kHz 0.03 V 1o DIN
input.
Measurement Connection
VTVM to Test Point
TP102 {Main P.C.B.) — GND {Lch},
TP202 {Main P.C.B.} — GND (Rch]).
Mode
MONITOR SW — SOURCE
Adjustment
{1} Adjust the line input level controls to obtain 100 mV
£ 2mV on VTVM,
{2) Adjust the Meter Calibration VR101, 201 to obtain 0
dB on Level Meters.
VR101 {Lch)

Line Amp. P.C.B.
VR201 {Rch) P
o
gL- MONITOR SW ®
e —_—— =
RSN ) i
| 3 20K, mitg G105 Qo7
- i O—N@%—W‘:—[h
ol 1 1apPe ]
T el ——-rJ Ri21
1 ET “ Ri22
TR102
{TRPzO2}
Fig. 6.1 TestPoint Fig. 6.2 Leve! Calibration
6.3. 400 Hz Test Tone
Mode

MONITOR SW — SOURCE
400 Hz TEST TONE SW — ON

Adjustment
Adjust the Tone Calibration VR301 so that the level
meter of the L channel indicates 0 dB. If the level
meter of the R channe!l is not balanced to L channel,
adjust VR203 till the R channel meter indicates 0 dB.

VR301 (Lch) .
P.C.B.
VR203 (Rch) Main P.C.B.
Lch
R3304
o
z ©

R301 R202

U3
I C301 C302
] I
1 L]
VRICT | L \!5
5K < e —
) &
& L
[
2 2+ 0
/] E QL—J 2 %
VRZ2G3 «
10K x

Reh

€304
J
=}
3
ol

Fig. 6.2 400 Hz Test Tone

39

Fig. 6.4 19 kHz MPX

6.4. 19 kHz MPX Filter
Signal Source
19 kHz 0.3 V to Input Jacks or 6,03 V to DIN Input,
Measurement Connection
VTVM and Frequency Counter to Output Jacks or
DIN Output. i :

Mode
MONITOR SW — SOURCE
MPX SW — OFF
DOLBY NR SW— QUT
DNL SW — OUT
Adjustment
{1) Adjust the line input level controls to obtain 0 dB (1

V) on Level Meters and VTVM.

i2) Set the MPX SW to ON.
(3) Adjust MPX Filter Caoils L102, 202 to cbtain the
rminimum reading on VTVM,
L102 (Lch) .
Main P.C.B.
1202 (Reh) MainP.C.B
Note: Frequency has to be 19 kHz £ 100 Hz on
Freguency Counter.
<11 ci02
g
RicH | L104 L]
: i, N\
52, & |
23mH « =- 10
gi:‘%:: -5
13 =
2 2 /i
g .
MPX S ™ T == ==t " o
OFF ] e
=30
CTOS; ] <<
1 on | 10K 19K
I | FREQUENCY {Hz}

Filter Fig. 6.5 Characteristics
6.5. Playback Level Calibration
Signal Source
400 Hz Level Tape {(DAQS006A)
Mode
CONTROL BUTTON — Playback
MONITOR SW — TAPE
TAPE SELECTOR SW — 8X
EQ SELECTOR SW — 70 us
Adjustment
Adjust the Playback Amp. Potentiometers VR101,
201 till the fevel meters indicate 0 dB.
VR101 (Lch)
VR201 (Reh) PB Head Amp. P.C.B.
6.2, Meter Level Calibration” to be completed
prior t0 6.5 as above.

MNote:



&3 G106
b
qQtos
3
4
M 1
firg et}
m:: E.E
3% F7
VRIO ?
(VR201);
20K | @

Fig. 6.6 Playback Level Calibration

6.6, Playback Frequency Response

Measurement Connection
VTVM to Cutput Jacks or DIN Qutput.

Mode
MOMITOR SW — TAPE
TAPE SELECTOR SW— SX
EQ SELECTOR SW — 70 us
DML SW — QUT
DOLBY MR SW — OUT

Adjustment

{1) Load a 400 Hz Level Tape {DAOS005A) and play it
back. :
Adjust the line output level controls to a certain level
{example 0 dB).

{2) Load a 10 kHz PB Freguency Response Tape
{DAQ9003A}, 15 kHz PB Frequency Response Tape
{DAOS002A) and 20 kHz PB Fequency Response
Tape (DAO9001A), and adjust the playback head
azimuth to give the maximum levels on VTVM with
each Tape.

Check to insure fevel would be within —20 dB + 3 dB
against 400 Hz Level Tape.

{3) if above level cannot be satisfied.

Refer to "6.16.1. Playback Frequency Response
“Adjustment’’.

{4} Load a 15 kHz Azimuth Tape (DAQSQ04A)},

Adjust the playback head azimuth to give the
maximum levels on VTVM.

6.7. Head Azimuth Alignment {Playback Head}
Signal Source
15 kHz Azimuth Tape {DAQS004A}
Measurement Connection
VTVM to Output Jacks.
Mode '
CONTROQOL BUTTON — Playback
MONITOR SW — TAPE
TAPE SELECTCR SW — §X
EQ SELECTOR SW — 70 us
DOLBY NR SW— QUT

Adiustment C
Adjust the Playback Head Azimuth Alignment Screw
to obtain the maximum reading on VTVM. Be sure to
check both channels. The maximum reading should
be more than 70 mV on VTVM when Playback Level
Calibration described in 6.5 is adjusted correctly,

6.8. Bias Oscillator Frequency
Measurement Connection
Frequency Counter to Test Point CN1-9 (Main
P.C.B.) — GND
Mode
CONTROL BUTTON — Record/Pause
Adjustment
" Adjust the Bias Oscillator Coil L.302 to obtain a
reading of 105 kHz on Frequency Counter.
L302 Main P.C.B.
Mote: Measurement shall be made by use of a low
capacity probe.

L]
2304 Y T el
1 i ERBSE
] R314 o READ
olzl P B N.L
) o— R3 " .
oTe '\ nl | ‘-’T
— | 11 I
L] 1]
a30s ‘ L— —

Fig. 6.7 Bias Oscillator

6.9. Bias Trap {Bias Leakage)
Measurement shall be made by use of a low capacity
probe.

6.9.1. Record Amp. Bias Trap

Measurement Connection
VTVM to Q104 Collector {Rec. Eq. Amp. P.C.B.) —
GND {Lch}, Q204 Collector {Rec. Eq. Amp. P.C.B.}

_ — GND {Rch).

Mode
CONTROL BUTTON — Record /Pause

Adjustment
Adjust the Bias Trap Coiis L103, 203 to obtain the
minimum reading on VTVM.

L1063 {Lch) .
1203 {Rch) Main P.C.B.
t
82 &f : L103
Ly R
2103 [c106 g4 EAE°
Q104
333 o
] £

Fig. 6.8 Record Amp. Bias Trap



6.9.2. Playback Amp. Bias Trap
Measurement Connection
VTVM to Test Point .
TP102 (Main P.C.B.) — GND {Lch},
TP202 {Main P.C.B.) — GND (Rch}.
Mode
CONTROL BUTTON — Record /Pause
MONITOR SW — TAPE
Adjustment .
Adjust the Bias Trap Coits L101, 201 to obtain the
minimum reading on VTVM.
L101 (Lch)

L201 {Reh) PB Head Amp. P.C.B.

6.10. Recording Equalization Peaking

Signat Source
400 Hz and 23 kHz 0.3 V to Input Jacks or 400 Hz
and 23 kHz 0.03 V to DIN |nput.

Measurement Connection
VTVM to Test Point

TP101 {Main P.C.B.} — GND (Lch},
TP201 (Main P.C.B.) — GND {Rch).
Mode -
CONTROL BUTTON — Record/Pause
MONITOR SW — SOURCE
TAPE SELECTOR SW — 8X
EQ SELECTOR SW —70pus
DOLBY NR SW-O0UT
MPX SW — OFF
Bias Cut (disconnect Bias-Cut Jumper accessing from
the component side of the Main P.C.B. Refer to “7.
Parts Location for Electrical Adjustment”.)

Adjustment

(1) Adjust the line input level controls to obtain 0 dB on
Leve! Meters at 400 Hz input signals.

{2) Feed in 23 kHz instead of 400 Hz then adjust L104,
204 to obtain peak reading (about 13 dB rise at 20
kHz). L104, L204 Main P.C.B.

Mote: Refer to Fig. 6.11, frequency response curve.

6.11. Alignment Beacon Phasa Adjustment
Before starting adjustment, be sure to adjust the record
head azimuth by Record Head Azimuth Alignment
Beacon whenever cassette tapes are changed (even when
cassette tape is changed from A-side to B-side).
Signal Source
15 kHz 0.03 V to Input Jacks or 15 kHz 3 mV to
DIN Input.
Mode:
CONTROL BUTTON — Record/playback
MONITOR SW — TAPE
TAPE SELECTOR SW — SX
EQSELECTOR SW — 70 us
400 Hz TEST TONE SW — OFF
Adjustment
(1) Load a Reference SX Tape (DAOS025A) then set to

record/playback maode.

{2} Adjust the Record Head Azimuth Afignment Screw
to obtain the maximum reading on VTVM.
Be sure to check both channels.

(3} Set 400 Hz TEST TONE SW to ON.

{4) Adjust VRB01 so that Alignment Beacon will flicker
alternately.
VR601 Logic Control P.C.B.

4@0106

Cl13pips @
-

C14

—— L1041
12010
10,5 mH

E:|24
cns
1L

L]

Fig. 6.9 Playback Amp. Bias Trap
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Fig. 6.10 Recording Equalization Peaking
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Fig. 6.11 Recording Equalization Peaking Characteristics
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Fig. 6.12 Alignment Beacon Phase Adjustment



6.12. Record Bias and Record/Playback Level
Signal Source

1 kHz 0.3 V, 20 kHz 0.03 V {(—20 dB}), or 1 kHz 0.03
V {—20 dB) to Line Input Jacks.

Measurement Connection
VTVM and Distortion Meter to Quiput Jacks or DIN

Cutput.

Mode

CONTROL BUTTON — Record/Playback
MONITOR SW — SOURCE/TAPE

TAPE SELECTOR SW — EX ($X)
EQSELECTOR SW — 120 us {70 us)
DOLBY NR SW— QUT

DNL SW— OUT

MPX SW — OFF

Adjustment

Y

{2}

(3

(4}

(5)

()

(7}

(8)

Load a Reference EXI) Tape (DAO9021A} {Refer-
ence SX Tape {(BAO0Y9025A)) and set TAPE SELEC-
TOR SW to EX (SX} and EQ SELECTOR SW to 120
s (70 us).

Set to TEST TONE SW ON and set to record mode,

" and adjust the record head azimuth alignment.

Set MONITOR SW to TAPE, and adjust the Bias Adj.
VR101, 201 {VR102, 202) to obtain the maximum
reading on VTVM.

Adijust the Record Calibration VR702, 802 {VR7(1,
801) on the Rec. Cal. P.C.B. to obtain same level on
Level Meters {0 dB} at MONITOR SW SOURCE and
TAPE.

Set MONITOR SW to SOURCE and TEST TONE SW

to OFF. Feed in 1 kHz 0.3 V to tnput Jacks and

adjust the line input level controls to obtain 0 dB on
Level Meters.

Set MONITOR SW to TAPE. Set Audio Generator
Qutput Level to 20 kHz —20 dB {EXII/SX}.

Adijust the Bias Adj. VR101, 201 {VR102, 202} so
that level would become within + 3 dB against 1 kHz.
Set MONITOR SW to TAPE. Feed in T kHz 0.3 V to
Input Jacks and adjust the tine input level controls to
obtain 0 dB on Level Meters. And check whether the
Total Harmonic Distortion {T.H.D.} is under 1,5%, If
T.H.D, exceeds 1.5%, adjust the Bias Adj. VR101,
201 {(VR102, 202) again to obtain T.H.D. of less than
1.5%, then set Audio Generator Cutput Level to 20
kHz —20 dB (EXI/SX) and check to insure whether
the level becomes within £ 3 dB against 1 kHz --20
dB. .

For correction of Record Calibration after above
adjustment, set to TEST TONE SW ON and set to
record mode. Then adjust Record Calibration VR702,
802 {(VR701, 801) on the Rec, Cal. F.C.B. to obtain
same level on Level Meters (0 dB) at MONITOR SW
SOURCE and TAPE.

Notes:

1.

”6.'11. Alignment Beacon Phase Adjustment’ has to
be conducted.

42

Bias Current Adjustrnent

2. 1in case of defective Frequency Response, the follow-
ing causes can be considered:
Defective Record Head, defective "6.6. Playback
Frequency Response” check and Playback Head,
defective “8.10. Recording Egqualization Peaking”
check, defective Mechanical Adjustments (Head
Height Adjustment, Tape Travelling).
Refer to ““6.16. Frequency Response Adjustment”’.
Main P.C.B.:

VR101 {(EXII Bias Adj. VR — Lch}

VR201t (EXII Bias Adj. VR — Rch])

VR102 {SX Bias Adj. VR — Lch)

VR202 (SX Bias Adj. VR — Rch}

Rec. Cal, P.CB.:

VR702 (EX]l Rec. Cal. VR — Lch)

VR802 (EXII Rec. Cal. VR — Rch}

VR701 (SX Rec. Cal. VR — Lch)

VRB01 (SX Rec. Cal. VR — Rch}

VRIH

RIOE wR2M)
) I CTOH
TAPE 'S“W-_ - _22:( 1_&%@
I 7 i
| _SC;/O—I_ ZOKS::0 §4;
| S T EY EF
Rior @,

vRioz k202 20K

Fig. 6.13 Fig. 6.14

Record Level Calibration

HB= 1V

13 0K 20K
FREQUENCY {Hz)

Fig. 6.15 Frequency Response

/\ GaIN

LEVEL ——

DISTORTION

BIAS CURRENT — =

Fig. 6.16 Bias Characteristics



6.13. Record Dolby NR Alignment

Adjust only if Record Dolby NR P.C.B. is repaired.

{1) Set Law Control VR101 {VR201) fully ciockwise,
viewed from top side.

{2) Set Gain Control VR102 (VR202} fully counter-
clockwise.

{3) Set DOLBY NR SW to QUT and short FET gate Test
Pin Lech (Rch) to ground.

{4) Feed in B kHz at a level to give 3 mV at Metering
terminal.

{5) Note signal level obtained at Cutput terminal.

{6} Set DOLBY NR SW to IN and adjust Gain Control
for a 10 dB rise at Output terminal.

{7} Note output level with DOLBY NR SW IN.

{8} Remove FET gate Test Pin short and adjust Law
Control for a 2 dB drop at Output terminal.

Note: Pin numbers of Record Dolby NR P.C.B.

_ Right Left
DOLBY NR SW terminal 2 13
Metering terminal 3 12
Qutput terminal 5 10
tnput terminal 4 11

Rech <
* ay E
Ie %3 ooa
cio7 2k
—AF
22
—-——-",
yr101
tWR201) ©
-'_'!Ks ¢
2¥ =& 2z O
- @1, vR102
T twR202)
ﬁ% 1K

Fig. 6.17 Record Dolby NR Alignment

6.14. Playback Dolby NR Alignment

Adjust only if Playback Dolby NR P.C.B. is repaired.

{1} Set Law Control VR101 {VR201) fully clockwise,
viewed from top side.

{2) Set Gain Control VR102 {(VR202} fully counter-
clockwise.

(3} Set DOLBY NR SW to OUT and short FET gate Test
Pin Lch (Reh) to ground.

{4) Feed in 5 kHz at a level to give 7.6 mV at Metering
terminal.

{6) Set Gain Control for a 10 dB drop at Metenng
terminal as DOLBY NR SW is set to IN.

{8} Set DOLBY NR SW to OUT and remove FET gate
Test Pin short and adjust Law Control to give a
reading of 3 mV at Metering terminal.

Mote: Pin numbers of Playback Dolby NR P.C.B. —

Right Left
DOLBY NR SW terminal 2 13
Metering or Qutput terminal 5 10
Input terminal 3 12
& Rech
£5 4 iz
- e
2O 1 Q104 9
Ci06 T&
_ll 0
o
yRIO1 T
WR2OH) ~
SK _ n =
cy o& RBs O
) &7
- YR102
g;r (WR202}
&’ 1K

Fig'. 6.18 Playback Dothy MR Alignment

6.15 DNL Alignment

(1) Set MONITOR SW to SOURCE, DNL S5W to OUT

-7 and output level controls to maximum position,

{2) Feed in 10 kHz at a level to give 4 mV at Output Line
Jacks.

(3) Set DNL SW to IN mode.

(4) Adjust VR101 (VR201} on the DNL P.C.B. for a 8
dB drop at Output Line Jacks.

14
™
105
(W]
L4l

10104 D103

MM
W

Ri30

Cie

>
e
D'Igiﬁ 1}
Lo
T

% FRiE

VR101
(VR 201}
2K

Fig. 6.19 DNL Alignment

6.16. Fregquency Response Adjustment
6.16.1 Playback Frequency Response
Measurement Connection

VTVM to Line Ouiput Jacks.
Mode

MONITOR SW — TAPE

TAPE SELECTOR SW — SX

EQ SELECTOR SW — 70us

DML — OUT

DOLBY NR SW — OUT
Adjustment

{1} Open 22 k&2 of R109,209 of the PB Fead Amp.
P.C.B. (EQ and time constant shall show 120 us).



(2} Load a 400 Hz Level Tape (DADS005A) to playback,
and turn the output level controls till the indication
of the VTVM shows O dB {for example) or easy
reference of value.

{3) Load a 10 kHz PB Frequency Response Tape
{DAD90Q3A) and play it back.

{4) Check the output of 10 kHz and then, referring to
Fig. 6.20, adjust EQ in the range of 110 us — 140
us, the result of which shall be 0 to + 3 dB.

{(6) Load a 15 kHz PB Frequency Response Tape
(DAD9002A) and play it back.

{6} If the output of 15 kHz shows the value within 2 2
dB against 400 Hz Level Tape, it is considered
satisfactory.

{(71] Load a 20 kHz PB Frequency Response Tape
{DADS001A) and piay it back.

{B) If 15 kHz at {B) shows the value within * 2 dB and 20
kHz being less than —3 dB, replace the playback
head. :

(9} Adjustment shall be made so that the level at 10 kHz,
16 kHz and 20 kHz will become flat when compared

with 400 Hz, -

{10) if the results are shown to belong to high, set
R101,201 to open — 100 k{2, Refer to Fig. 6.21.
{11} Adiust the azimuth alignment to the smaximum
output with a 15 kHz Azimuth Tape (DAQI004A),
Notes: 1. If adjustment is made on the jumper resistor,
the alignment beacon phase shall alsc be
adjusted.
2. If the foregoing adjustments do not suffice
the requirements, the playback head shall be

replaced.
13 kHz Gain
RUD 47K Ri07 2.2K
ALLs L
RIOE 10K
1 +2 dB {140 p5)
Ci08 I?.OBEJ mo?'_ 22K o
| VY
RO 47K RIOT 2.2K
R108 10K
+1 48 (130 45
C106 0.065J RIOD 22K
il hak
RI1Q 47K RIOT 22K
Wi Wiy
RAGE 10¥
4 MNormat (120 us)
£106 0.068J RI109 22K
It Ve
RHO 47K R107 22K
RIGE 10K
) 980 -1 dB (40 45}
Ci06 BOEB. RIGS 22K

Fig. 6.20 Playback Equalizer Adjustment

ci102 Q101
{1

o
o
ot Eg‘§ bt
- o
ol 21% To
o

3

L3
£
S
=

Fig. 6.21 PB Head Amp. Peaking Compensaﬁon

6.16.2. Overall Frequency Response
Signal Source
1 kHz 0.3 V to Line Input Jacks.
Measurement Connection
VTVM, Oscilloscope and Distortion Meter to Line
Output Jacks. )
Mode
MONITOR SW — SOURCE/TAPE
TAPE SELECTOR SW — EX (SX)
EQ SELECTOR SW — 120 us {70 us)
DNL — OUT
DOLBY NR SW — OUT
Adjustment
{1) Set TAPE SELECTOR SW to 8X and EQ SELECTOR
SW to 70 ps then load a Reference SX Tape
{BAOSO25A).
{2) Set to record/pause mode.
(3) Set MONITOR SW to SOURCE and adjust line input
level controls till the meters indicate 0 dB at 1 kHz
0.3V input.
While in the above state, lower the output of the
Generator by 30 dB.

(4

—_—

{5) Set MONITOR SW to TAPE then set to record/play-

back mode. Set the Generator to 15 kMz from 1 kHz
and then adjust the azimuth alignment of the record
head.

{6) Adjustment shall be made on bias till the response at
10 kMz becomes 0 dB {+ 1 dB).

{7} Adjustment shall be rmade on peaking coils L.104,204
till the response at 20 kHz hecomes 0 dB {* 2 dB).

{8} Waving with a SX tape at 1 kHz — 20 kHz shall be
not more than 3 dB.

(9) Set TAPE SELECTOR SW to EX and EQ SELEC-
TOR SW to 120 us, then load a Reference EXH Tape
{DAQS021A).

(10} Set to record/playback mode, then adjust the
azimuth alignment of record head. '

{11) Bias shall be adjusted tifl the response at 10 kHz
becomes 0 dB {+ 1 dB).

{12) Measurs the response at 20 kHz {* 2 dB),

{13} Change the output of the Generator from —30 dB to
—20 dB and check the frequency response.

{14} Measure the distortion at 1 kHz 0 dB Overall.

SX/EXII — less than 1.5%

{15) In case of excessive distortion, change the record

head.



6.17. Signal-to-Noise Ratio Measurement

{1) Connect a VTVM, Oscilloscope and Distortion Meter
to Line Output Jacks, and then connect an Audic
Generator to Line Input Jacks.

{2} Set both of DOLBY NR and DNL switches to OUT.
(3} Record and playback 400 Hz and adjust the line
input level controls tili the distortion becomes 3%.

{4} Set both of DOLBY NR and DNL switches to IN at
the recording leve! in (3} as above.

{5} Disconnect the Generator from Line Input Jacks,

{6} After rewound, playback once again and check the
output difference between (4} and (5).
Note: The filter of CCITT Curve shall be used in the

measurement.

6.18. Channel Separation Measurement

6.18.1. Left Channel to Right Channel

(1) Connect a VTVYM and Oscilioscope to Output Jacks,
and connect an Audio Generator to Line Input Jack
of L channel.

{2) Set both of DOLBY NR and DNL switches to OUT.

{3) Load a blank cassette tape.

{4) Set MONITOR SW to SOURCE and adjust the L
channel tine input level control till the meter indi-
cates 0 dB at 1 kHz. Set the R channet line input level
control to maximum,

{B] Set MONITOR SW to TAPE and record it.

{6}
(7}

After rewound, play it back.
Measure the difference between L and R channels.

6.18.2. Right Channel to Left Channel

{1) Connect an Audio Generator to Line Input Jack of R
channei.

(2} Set MONITOR SW to SOURCE and adjust the R
channel line input level control till the meter indi-
cates 0 dB at 1 kHz,

{3) The L channel line input leve! control shall be set to
maximumm.

(4) Set MONITOR SW to TAPE and record it.

{5} After rewound, play it back.

(6} Measure the output difference between R and L

channgls,

6.19. Crosstalk Measurement

{1} Connect a VTVM, Oscilloscope and 1 kHz Band Pass

Filter to Output Jacks, and then connect an Audio

Generator to Line Input Jacks.

Load a blank cassette tape.

Set MONITOR SW to SOURCE, and then adjust the

line input level controls till the meters indicate 0 dB

at 1 kHz.

{4} Set MONITOR SW tc TAPE and record it.

{6} Turn the cassette tape the other way round and play
it back, when measurement shall be made at 1 kHz
Band Pass Filter.

(2}
(3}

45

(6) Measue the output difference between (4} and {5) (R
channel of A {0y B} side to R channel of B {or A)
side).

6.20. Erasure Measurement

{1} Connect a VTVM and Oscilloscope to Output Jacks
and connect an Audio Generator to Line Input Jacks.
Set MINITOR SW to SOURCE, and adjust the line
input controls till the meters indicate 0 dB at 1 kHz.
Load a blank cassette tape.

Set MONITOR SW to TAPE and record it.

Then rewind it.

(2)

(3)
(4)
(5}

{6} Disconnect the Audio Generator from the Line
“Input Jacks.

{7} Record it once again (erase).

{B} Then rewind.

{9) Measure the output difference between {4) and (7).

6.21. Total Harmonic Distortion Measurement

{1} Connect a Distortion Meter to Line Output Jacks,

and connect an Audio Generator to Line Input Jacks.

Set to the following mode:

MONITOR SW — SOURCE/TAPE

TAPE SELECTOR SW — EX (SX)

EQ SELECTOR SW — 120 us {70 us)

DOLBY NR SW — OUT

DNL SW — QUT

QUTPUT LEVEL CONTROLS — Max.

Load a blank tape (EXI1/SX).

Set MONITOR SW to SOURCE and adjust the line

input level controls till the meters indicate O dB at

400 Hz.

Set MONITOR SW to TAPE and record then play it

hack. :

(8) Measure the reading of the Distortion Meter.

Note: Before the above measurement, record leve! cali-
bration with 400 Hz Test Tone should be per-
formed.

{2}

(3)
(4

{5}

6.22. Wow/Flutter Measurement
(1) Connect a Wow/Flutter Meter to Quiput Jack,
{2) Load a 3 kHz Speed-Wow/Flutter Tape (DAO900BA)
and piay it back.
{3) Check the reading of Wow/Flutter Meter.
Note: DIN weighted peak shall be measured {playback
only}.



7. PARTS LOCATION FOR ELECTRICAL ADJUSTMENT
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8. MOUNTING DIAGRAM AND PARTS LIST

Notes: 1. Mounting Diagram shows a dip side of the printed circuit board,

2. Diode FOH-999 is compatible with 151555.

.1. Main P.C.B. Ass’y
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i . Schemati .
Sﬁ:::rr;la;:c Part No, Description ;B:n;“aafc Part No, Description
BAQ3881A Main P.C.B. Ass'y R106,107 | OBD1781A | Carbon Resistor 1K ERD-25V )
— Rec. Amp. — 208,207
‘ P R103,208 | OBO1833A | Carbor Resistor 10K ERD-25V J
L101201 | 08039184 | Inductor 36mH R116,216 | 0BOSBE3A | Carbon Resistor 10  ERD-25VJ
; R312,313 | OBO1793A | Carbon Resistor 33K ERD-25V 4
L102,202 | OBO3BG2A | 19KHz Coil 23mH B | e | carbon e PRy
£103,203 | OBOOOG8A | Trap Cail 10.5mH o 14, 2A arban Res',s"" 1‘ o
104,204 | OBO1434A | Peaking Coil 1.14mH _ 316 0BOs761 CE"“*‘”‘R esistor 2 2 y
R101,201 | GBOS896A | Metal Film Resistor 1.8K ERQ-25VK G :3”' 029?346i ga“b"” Hesf“‘” 1';}( EE‘;;EV j
R102,202 | OBOBG61A | Carbon Resistor 22K ERD.25v 4 | D918 OBGTB30A | Carbon Resistor ' .
R103,203 | OBO1877A | Carbon Resistor 6.8k ERD.25v y | €110.210 | 0801180A | Ceramic Capacitor  330P 50V
R104.204 | OBO1830A | Carbon Resistor ~ 1.8K ERD-26V J Ci‘i’i’ﬁm 0BOBSEGA | Mylar Capacitor  0.068u 50V K
R114,214 | 0BO5G14A | Carbon Resfstor 1.8 ERD-25T J 312 0B05634A | S.P. Capacitor 6800F 150V
R117,217 | 0BO55384 | Carbon Resistor 27K  ERD-25V J €313 0BO1674A | Electrolytic Capacitor 10y 26V
C101,201 | OBOG782A | S.P. Capacitor 47p 50V c314 0B01404A | Electrolytic Capacitor 47, 6.3V
c102,202 0BO1803A | Mylar Capacitor J000P 50V 1 . :
€103,203 | OBO1804A | Mylar Capacitor 3900F 50V J \
' — Misceilansous —
C104,204 | OBO1918A | Mylar Capacitor 1800P 5OV J !
C105,205 gf‘oggggi “T”"‘aflcapgc'mr_ :2500P 52\‘: J Q308,309 | OBOBOOSA | Transistor 250732 (BL)
€106,208 | OBO on Ma”]‘a urn Capacitor 0‘0‘3‘9 e N Q310 OBO6020A | Transistor 25C1096
€107,207 .| 0BO566 ylar Capacitor D39 5 D302,302 | OB0O1909A | Silicon Diode 151655
108,208 QBOBGST7A | Tantalum Capacitor 4.7u 168V 504
C109,209 | 0BO1283A | Ceramic Capacitor  220F 503 R109.208 | OBO1885A | Carbon Resistor 39K ERD-25V J
12,212 080558;i m;:rsc‘?pa;‘m 0.01u 50V J R110,210 | DBO1879A | Carbon Resistar 33K ERD-25V J
swW3 080701 wite AITT 0BO1889A | Carbon Resistor 100K ERD-25T J
R112,212 | OB0O1792A | Carbon Resistor 3.3K ERD.25V J
~ 400Hz Osc. — R113,213 | OBOS700A | Carbon Resistor 470K ERD-25V )
on , 50800 () R211,320 | OBO1920A | Carbon Resistor 100K ERD-25V J
Q301,302 | 0BO191 :’3“5‘“‘” 25C300 - R319 OBO5565A | Carbon Resistor 1,2k ERD-25V )
Q303 OEO‘GOOi S_'f_T bio f:K::; vl R321 0BOSE95A | Carbon Resistor 1 ERD-25V J
D301 0801909;. sl ‘“_"? '°Ve n 01 R222 OBOSG4GA | Carbon Resistor 160 ERD-25V )
VR203 g:gﬁigA s‘*“’f'ff"eg Vol"m" ;KK R323.324 | OBOS567A | Carbon Resistor 33 ERD-25V )
VR301 emi-fixed Volume R325 0BO1788A | Carbon Resistor 68  ERD-25V )
R115 0BO1588A | Metal Film Resistor 27K ERO-25VK G | oo 0B01760A | Corton Rodtotar 230 ERDRY )
R2135 0BO5661A | Carbon Resistor 22K ERD-Z5V ) 119911 | 0B01288A | Ceramic Capacitor  100F 50V
R301 0BOS669A | Carbon Resistor 180K ERD-25V J : ) ,
. C215 OBO1870A | Electrolytic Capacitor 1000y 25V
R302 0BOS538A | Carbon Resistor 27K ERD-25V J ! !
X C318 0BO1391A | Elecirolytic Capacitor 220u 2BV
R303 0BO1830A | Carbon Resistor 1.8K ERD-25V J , _
. C317,318 OB0S723A | Electrolytic Capacitor 330u 26V
R304 0BO1879A | Carbon Resistor 33K ERD-25V J _ ,
. c31g OBO141 A | Electrolytic Capacitor 470u 25V
R305 0OBOSE73A | Carbon Resistor 56K ERD-28V J ) .
) 320 0B01392A | Electrolytic Capacitor 470u 18V
R308 OBOEED6A | Carbon Resistor 220K ERD-25V J i
, cin OBO1602A | Mylar Capacitor 0.33u 50V K
R307 0BO1789A | Carbon Resistor 330 ERD-25V J ; ] ,
X 5W4 BAQIBO6A | Lever Switch Ass'y 2 IMonitor Sw.)
R308 0BDB82BA | Carbon Resistor 11K ERD-25V J f ,
. SWH BAD3IT7TEA | Lever Switch Ass'y 4 {Dalhy NR Sw.)
R308 0B01 782A | Carbon Resistor 27K ERD-25v J ) ,
i SWGE,7 BAD3I773A[ Lever Switch Ass'y 28 (DNL, Eq. Sw.)
R310 0B01833A | Carbon Resistor 10K  ERD-ZBV J , \
. SW8 BAO3B00A | Lever Switch Ass'y 45 (Tape Sw.)
R311 0BO5775A | Carbon Resistor 3.3M ERD-25V J )
: CN1.9 BAO3807A| 10P Connector Ass'y
R327 OBOSBO1A | Carbon Resistor 1.5M ERD-25V J CN234 BAO3209A| 14P Connector Ass'
301,302 DBOBBE2A | Mylar Capacitor 0.022u 50V J SJGF? ¥
9332'304 08014124 | Blectrolytic Capacitor 10 16V CNg BAQ3808A| 19P Connector Sub Assy
TP101,102| 0B03924A | Gate Pi
€305 DBO1405A | Electrolytic Capacitor 14 16V 201 209 ate mn
€307 0:2:—,;:22 fﬂerfmg Capacitor 37{'}052 EEOS’V | 0BO5107A | Separate Plug Cord E {1 pee.)
c308 0 vlar Capacitor -056x 0BOB108A | Separate Plug Cord F (1 pee.)
O OBDS1714 | Osc. Cord {1 poe.)
— Bias Osc. — 0BOB0OTA | Tab i1 pee
. 0BQ82804 | PB Amp. Shield Mylar {2 pes.}
e OBmégg: T’ansfsmr ;2;423 a QEQQOZ214 | MNut Hex, M2.6 6 pes.)
Q308 0806 Transistor 5 0EQ0670A | Screw M2.6 x 12 Philips Pan Head
Q3a7 QBOS005A | Transistor 25C732 (BL) {6 pes.)
L3o1 080386;i g‘du‘go_rl 1amH QJO30804 | Connector Holder (2 pes.]
L302 080651 oo f_‘” 0JO2081A | Cennector Stud {6 pes.)
VF”DHEQ 0BG19224A | Semi-fixed Volume 20K DJO3578A | Playback Head Amp. fnsulatar (1 pee.)
201,202 _ 0805187A | Insulating Tube 1.2mm {2 pes.}
R105,205 { 0BO1888A | Carbon Resistor 10K, ERD-25T J 0B07688C

Main P.C.E. 1000
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Fig. 8.2
Sg::"l‘\f:" Part No, Description S;:f_“;f:c Part No. Description
BAQ3588A |Playback Dolby NR P.C.B, Ass'y R113,213 | 0B05584A | Carbon Resistar 1M ERD-26V J
R114,126 | OBOSE91A | Carbon Resistor 15K ERD-25V J
08075220 |Playback Dolby NR P.C.B. 14 296
Q101,102 10BD1910A | Transistor 25C900 (B} R115,117 | CBO1878A | Carbon Resistor 8.0K ERD-25V J
104,106 118215
201,202 217218
204,208 . A119,219 | 0BO1879A | Carbon Resistor 33K ERD-2Z5Y J
Q103,203 |0BOBOOTA |FET 2SK30A (D) R120,220 | OBOSS68A | Carbon Resistor 120K ERD-25V J
Q105,205 |[0B0G013A | Transistor ff‘z‘“gi:’é R121,221 | OBOS562A | Carbon Resistor 47K ERD-25V J
D1 0BQ1808B ) Zener Diode 8. R123,223 | OBO1781A | Carbon Resistor 1K ERD-2BV J
D101,104 {OBO0O20A |Germanium Diode  TNB0 {P} R124,224 | OBOBBG7A | Carbon Resistor 33 ERD-25V J
201,204 N . /125,225 | OBO5569A | Carbon Resistor 47 ERD-25V )
£102,703 |OBO1S89A | Silicon Varistor K8162 R127.128 | OBOS600A | Carbon Resistor 270K ERD-25V J
105,202 097 228
203,205 o C101,105 | 0BO1412A | Elsctrolytic Capacitor 10u 16V
VR101,201 [0BO1470A | Semi-fixed Volume  BK 140,201
VR102,202 |0B01428A |Semi-fixed Volume 1K 205'210
R 0B01830A | Carbon Resistor 1.8K ERD-26VJ | 149 902 | 0BOSBR1A | Tantalum Capacitor 10 20V
B101,20 OBORS38A | Carbon Resistor 27K ERD-28W J 103 203 OBOT786A | P.P. Capacitor 0.033y 50V G
R102,202 |0BOS536A |Metal Film Resistor 430K ERO-25VK G| (104204 | 08016084 | P.P. Capacitor 4700 50V G
R103,203 0BO1877A |Carbon Resistor 6.8K ERD-25V J C‘IDG“IDQ OBO1603A wiyrar Capacitor 0.1 50V K
R104,110 |OB0O1833A |Carbon Resistor 10K ERD-25V ) | 113506
116,204 209’21 3
210,216 R i Feci saK C107,207 | 0BO1404A | Electrolytic Capacitor 47g 6.3V
R105,205 |OBOSS53SA | Metal Film Resistor ERO-25VK G| 0108 208 | OBO58A0A | Electrolytic Capacitor 10x 16VM (MS)
R106,122 QB01782A |Carbon Resistor 2.7 ERD-2bV J c111.21% 0B01780A | Mylar Capacitor 0.1 B0V J
206,222 _ C112,212 | OBODDO1A | Mytar Capacitor 1000F 50V
R107,207 |OBO1885A | Carbon Resistor 39K ERD-25V J 1 nyyg 994 | 0BD1602A | Mylar Capacitor 0.334 50V K
R108,208 |OBO1586A |Metai Film Resistor 3.3K ERO-25VK Fl 15107 201 | 08039244 | Gate Pin
R]109,208¢ |OBOS596A |Carbon Resistor 220K ERBE-25V J ' OMO3345E8 | Playback Dolby NR Indication Label
R111,211 |0BOSS0BA [Carbon Resistor 1.5K ERD-25V J (2 pes.)
R112,212 |0BO5601A | Carbon Resistor 1.5M ERD-25V J
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8.3. Record Dolby NR P.C.B. Ass'y
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Fig. 8.3
SE::"E:C Part No, Description S;::.";\Ia;c Part Mo. Drescription
BAD3589A | Record Dolby NR P.C.B. Ass’y R111,21% DB0OS5054 | Carbon Resistor 1.5K ERD-25vJ
112,212 | OBOBGO1A | Carbon Rasistor 1.5M ERD-258Y J
0B0752230 | Record Dothy NR P.C.B. R113,213 | 0B05G64A | Carbon Resistor 1M ERD-25V J
Q101,102 | 0BO1910A | Transistor 25CO00 (B} R116117 0B01878A | Carbon Resistor 8.2K ERD.26V )
104,106 118,215
201,202 217,218
204,206 £119,218 | OB018794A | Carbon Resistor 33K ERD-25V J
103,203 |0BOS0O1A | FET 28K30A (DY R120,220 | OBOGS68A | Carbon Resistor 120K ERD-25V J
Q105,206 | OBOGO13A | Transistor 25A733 R121,221 0B05562A | Carbon Resistor 47€  ERD-25V J
[3]] 0BQ1808B | Zener Diode Uz-8.2B R123,223 | 0BOI781A | Carbon Resistor 1K ERD-258V J
D101,104 | OBOOO30A | Gerrranium Diode TME0 {P) R124,224 | 0B0OBGE7A | Carbon Resistor 33 ERD-25v J
201,204 R125,225 | OBOSE&9A | Carbon Resistor 47 ERD-25V 1
0D102,103 1 0BO1529A | Silicon Varistor KB162 R127,128 | 0B05600A | Carbon Resistor 270K ERD-25V J
10%,202 227,228
203,205 C101,201 QBOS598A | Tantalum Capacitor 2.2y 20V
vR101,201 | 0B014704 | Semi-fixed Volume &K C102,107 | OBO1603A | Mylar Capacitor 0.1u 50V K
VR102,202 | 0B01428A | Semi-fixed Volume 1K 110,114
/1 DBO1830A | Carbon Resistor 1.8K ERD-25V J 202,207
£101,201 | 0BOS661A | Carbon Resistor 22K ERD-28V J 210,214
R1G2,103 | 0BOS5K38A | Carbon Resistor 27K ERD-25v J | €103,106 0B014124A | Electrolytic Capacitor 10u 168V
202,203 111,203
R104,122 | 0BO1782A | Carbon Resistor 2. 7K ERD-25V J 206,211
204,222 C104,204 | OBQO1786A | P.P. Capacitor 0.033u 50V G
R105,205 | 0BO1590A | Metal Film Resistor 180K ERD-25VK G| ©105205 | 0BO160BA | P.P. Capacitor AF00P 50V G
R106,114 ; 0BOSS81A | Carbon Resistor 15K ERD-25v J j 108,208 0BD14044 | Electrolytic Capacitor 47 6.3V
126,206 €109 209 | OBOS8404 | Electrolytic Capacitor 10x 16V M (MS)
214,226 C112,212 | OBO1780A | Mylar Capacitor 0.1 50V )
R107,207 0OB0188EA | Carbon Resistor 38K ERD-25vJ | C113,213 | 0BOOOS1A | Mylar Capacitor 1000P 50V
R108,2038 0B015854 | Metal Film Resistor  3.3K ERQ-2BVK F| 115,215 QBO1602A | Mylar Capacitor 0.33u BOV K
/100,209 | 0BOSS596A | Carbon Resistor 220K ERD-25V J | TP101,201 | 0BD39248 | Gate Pin
R110,116 DBO18334A | Carbon Resistor 10K ERD-2BV J OMO3346B | Record Dolby NR Indication tabel
210,216 {1 pce.}
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8.4. DNL P.C.B. Ass'y
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Fig. 8.4
SF':::""\IF';!C Part No. Description Sg::nl'l\[a;fc Part No, Description
BAO3880A | DNL P.C.B. Ass'y R111,211 0B01879A | Carbon Resistor 33K ERD-2BV J
R113,213 | 0BOS5S92A | Carbon Resistor 150K ERD-25Vv J
OBO76868 | DNL P.C.8B. R115,117 | OBO5559A | Carbon Resistor 680 ERD-28VvJ
Q101,103 | 0B01810A | Transistor 25C900 (E} 126,128 ’
104,105 215,217
106,107 226,228
201,203 R116,120 | OBO1781A | Carbon Resistor 1K ERD-25V J4
204,205 216,220
206,207 R118,218 | 0B01792A | Carbon Resistor 470 ERD-26v J
Q102,202 | 0BOG0O21A | Transistor 25A640 R119.219 | 0BG18784A | Carbon Resistor B.2iKK ERDO-20V J
D101,102 | OBO1909A | Silicon Diode 1$1665 R125,130 | OBOSG6TA | Carbon Resistor 22K ERD-25V J
201,202 225,230
D103,104 | 0B06007A | Siticon Diode KEB165 R127,227 | OBO1795A | Carbon RBesistor 47K ERD-26V J
105,108 R131,231 | OBO1885A | Carbon Resistor 39K ERD-25V J
203,204 c1 08018024 | Electrolytic Capacitor 330u 16V
205,208 C101,2M DBEOB3S3A | Electralytic Capacitor 1p 18V M (M3}
VR101,201| OBOBIGEA | Semi-fixed Volume 2K 02,202 OBQ1412A | Electrolytic Capacitor 10u 16V
R1 0BOSS674A | Carbon Resistor 33 ERD-2EV J| C103,202 07040264 | Ceramic Capacitor  330P BOV
R101,201 0B0S596A | Carbon Resistor 220K ERD-25V J | C104.204 08057984 | Ceramic Capacitor 10F B0V K
R102,114 0BD19204 | Carbon Resistor 100K, ERD-25V ! | C105,205 DBO1403A | Electrolytic Capacitaor 47y 168V
122,202 C108,107 OB0O13894 | Electrolytic Capacitor 4.7u 168V
214,222 208,207
R103,121 0BO1921A | Carbon Resistor 330K ERD-25V J| C108,112 | OBO19168A | Mylar Capacitar 0.022u 50V J
124,129 208,212
203,221 C100,209 0BO18144 | Mylar Capacitor 3300P 50w 1
224,229 110,210 0BOSB12A | S.P. Capacitor 470P 50V J
R104,108 | O0BOS558A | Carbon Resistor 100 ERD-25V J | C111.211 QBO1M 2A | Mytar Capacitor 1800P 50V J
204,208 C113,213 | OBOT711A | Mylar Capacitor 1500P 50V K
R105,208 | OBO1783A | Carbon Resistor 3.3K ERD-25v J| C114,214 | OBOSB11A | S.P, Capacitor 330P 50V )
R106,206 | OBOBA57A | Carbon Resistor 36K ERD-25V J| C115,118 | OBO1918A | Mylar Capacitor 4700P S0V K
R107,207 | OBD1789A | Carbon Resistor 330 ERD-25V J| 215,216
R109,112 | OBOS566A | Carbon Resistor 2.2 ERD-26V J| 117117 DBO00214A | Mylar Capacitor 1000F 5OV
123,208 C118,218 | OBO5638A | Tantalum Capacitor 1y 35V
212,223 OMO3860A | DNL Labet C {1 pece.)
F110,210 | 0BO55384 | Carbon Hesistor 27K ERD-25v J
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8.5. Playback Head Amp. P.C.B. Ass'y
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Sgi‘:"&f:c Part No. Description Sé::felmNaut!c Part No. Description
BAO2B02A |Playback Head Amp. P.C.B. Assy 8112,124 | OBO5673A | Carbon Resistor 5.6k ERD-25V J
212,224
08076270 | Playback Head Amp. P.C.B. R113,213 DBO18774A | Carbon Resistor 6.8k ERD-20V J
101,102 DBEDGOG2ZA | Transistor 2501222 (2} R114,214 0BO55724 | Carbon Resistor 2.2 ERD-2BY J
201,202 R115,116 0B055974A | Carbon Resistor GREOK ERD-25V J
Q103,203 0B016004 | FET 2SK30 (Y] 215,218
Q104,106 QBOBON3A | Transistor 28A733 R117,217 0B0B593A | Carbon Resistor 150K, ERD-25V J
204,208 R120,220 | OBO1878A | Carbon Resistor 22K ERD-25V J
Q105,208 | 0OBO1210A | Transistor 28C800 {E) R121,221 QBO1830A | Carbon Resistor 1.8k ERD-25V J
D1 (BOG1164 | Zener Diode UZ-i0B R123,223 0B017834 | Carbon Resistor 3.3K ERD-25V I
L101,201 0BODOGSA | Trap Cait 10.8mH 1 DBOB7734A | Tantalum Capacitor (0.68u 36V
VR101,201 | 0B01222A | Semi-fixed Volume 20K c2 0BO1400A | Electrolytic Capacitor 100u 18V
R1 QBOBSE66A | Carbon Resistor 22K ERD-25Vv J | C101,103 08014564 | Cerarmic Capacitor 477 5OV
107,125 201,203
207,225 102,202 0B056364 | Tantatum Capacitor 22p 16V
RZ QB0OSE61A | Carbon Resistor 22K ERD-2Bv J | C104,204 0B01289A | Ceramic Capacitor 220P 5OV
109,208 c105112 0B01862A | Electrolytic Capacitor 22ux 18V
R3 DB01792A | Carbon Resistor 470 ERD-25v J 205,212
R4 DBQSE6E54A | Carbon Resistor 560K ERD-25V J | C106,206 OBOBBE2A | Mytar Capacitor 00680 50V )
R101,201 0BQG5964 | Carbon Resistor 220K ERD-25v 1 | C107,207 0B01403A | Electrolytic Capacitor 47 16V
R102,202 0B019314 | Carbon Resistor 100K ERD-14vS J| C108,208 OBOSER1A | Mylar Capacitor 0.01u 50V J
{Noiseless) 108,110 | OBO5772A | Tantalum Capacitor 0.22u 25V
R103,203 OBOGG42A | Carbon Resistor 56 ERD-14vS J| 209,210
{Noiseless) c111.211 0B019144 | Mylar Capacitor 3300F 50V J
R104,108 |0B01833A |Carbon Resisior 10K ERD-25V J | 113,213 | GB0O1406A ; Electralytic Capacitor Ty 16V
118,119 C114.214 0B055324A | 5.P. Capacitor 220F BOV J
122,204 £115,215 QB019134 | Mylar Capacitor 180CF 50V J
208,218 116,216 QT040274 | Ceramic Capacitor G50F S50V
219,222 OMO3713A | Playback Head Amp. Label B {1 pee.)
R10%,205 OBOS5064 ] Carban Resistor 1.5 ERD-Zbv J
R106,206 | QBOBL17A | Carbon Resistor 220K, ERDB-14WS J
iNoiseless)
R110,210 | OBDS562A |Carbon Resistor 47K ERD-Z5V J
R111,211 OB0Q1795A | Carbon Resistor 47K ERD-26V J
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8.8. Line Amp. P.C.B. Ass'y
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i P i ioti
S;':‘f*"“h?(:f: Part No. Description Sg::n&act:c Part No. Description
BAO3BMMA | Line Amp, P.C.B. Ass’y R115,215 0B05563A | Carbon Resistor BEK ERD-25V J
R116,216 0BQ17954 | Carbon Resistor 4 7K. ERDB-25Y J
OBQ7E85B | Line &mp. P.C.B. B117,217 QBOS5654 | Carbon Resistor 1.2K ERD-25Y J
Q101,102 | OBO1910A | Transistor 28C900 (E) R118,218 | 0BORE50A | Carban Resistor 12K ERD-25V )
107,108 R119,219 0B013204 | Carban Resistor 100K ERD-25V J
201,202 R120,220 0BO1833A | Carbon Resistor 10K ERD-25V J
207,208 R121,221 0B0OB822A | Carbon Resistor 680K ERQ-ZBVK G
Q103,203 0BOS0134 | Transistor 254733 R122,123 0BOB301A | Carbon Resistor 27K ER(Q-25CK G
Q104,204 | 0BO1872A | Transistor 250945 (L) 222,223
Q106,20% 0BOGOBEA | Transistor 28D471 c1 0B01401A | Electrolytic Capacitor 470u 25V
106,206 | OBO8S0GYA | Transistor 25B564 c2 OB01272A | Electrolytic Capaciter 1004 25V
D101,201 0BQ17024A | Silicon Varistor K8263 C101,201 DB01405A | Electrolytic Capacitor 1p 16V
D102,202 | OBOGO91A | Silicon Diode FDH-99% £102,103 0BO14124 | Electrolytic Capacitor 10u 16V
003,203 OBOS0OE3A | Zener Diode YZ-040E 202,203
VR101,201 | 0BO1922A | Semi-fixed Volume 20K C104,204 DB014004A | Electrolytic Capacitor 100u 16V
R1, QBOG6E3A | Carbon Resistor 10 ERD-25V J | C105%,205 0B01389A | Electrolytic Capacitor 4.7u 16V
113,114 C108,107 0B0OE819A | Electrolytic Capacitor 4.7 16V M {MS}
213,214 206,207
R2 QBO1792A | Carbon Rasistor 470 ERD-25V J [ C108,208 OBOS8204 | Electrolytic Capacitor 22u 18V M {MS}
R101,201 | OBOS562A | Carbon Resistor 47K ERD-28V ) OMO3714A | Line Amp. Label {1 peel)
F102,202 | 0BO15644A | Carbon Resistor 82K ERD-25V J
R103,203 0BQ5558A | Carbon Resistor 100 ERD.2BV J
R104,204 | OBOSSE8A | Carbon Resistor 47 ERD-25V )
R105,107 0BO1873A | Carbon Resistor 33K ERD-25V J
206,207
R106,206 |0BO5566A | Carbon Resistor 2.2K ERD-2BVW [
R108,208 QBOS6E78A | Carbon Resistor 560 ERD-25vJ
R109,209 OBO1877A | Carbon Resistor 6.8 ERD-25V J
R110,124 0BOE5114 | Carbon Resistor 820 ERD-Z5V J
210,224
R111,211 DBO5591A | Carbon Resistor 15K ERD-28V J
R112,212 | 0BO1788A | Carbon Resistor 68 ERD-25V J
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Schematic

Ref. No. Part No. Description
BAOQO3805A | MIC Amp, P.C.B. Ass'y
0B07684D | MIC Amp. P.CB. e w
Q101,104 | 0BO6DG2A | Transistor 25C1222 12} Fi pod }E_;N"
108,109 i e d d’iﬁ%\)%'»o\ Ew
201,204 T °§g3 gzx._- moa 180K _ ; T
o
208,208 © o 255102'2'2 o E"’i cios 10)1 By .
301 23‘" [ B&F RHB 470K
Q102,105 | 0BO6013A | Transistor 25A733 Fm v | Iuc- ;;’: 330Ky 0 g _ <ol
J .
;g;.zos =0 an 3.9¢ i o 22:1323{5/ Q}O o RlSTR, c"ijg@”‘“’
2103 o L od
Q103,106 | 0BO1872A | Transistor 25C945 (L) ascassd | B0 220, €8 G)SEE gscogs [ 1. ?z”‘% %
503 206 102 1y v R i TSt VIR o 22 aws &
303 104 10K ER]TR o oo b e : .:::41@,;@%,0’@/0 x
. Bx oo > 9 Fl22 150K S x — b
Q107,207 | 0BOGOOBA | Transistor 25C732 (BLY . 29F owo Gc0 89.3, : - P 0{}"00115 L
VR101,201 | 0B07138A | Slide Volume 10K {D) 2 gk Ko 5 $30 o Rk L, [-&® . 8
301 2 ey LCI08 < B w1 e a7 CHH6 1ou 0i09 &
o x 8 = Lo b TeN ok z
VR102,202| 0B07137A | Slide Volume 100K (A} | EZ}‘@'S“ Ps® z ‘ ME g BUPOL s pcizes
VR103,203 | 0B07139A | Slide Volume 50K {B) Fg q{\: ijggv Lb 8 g 208 P [Okep ER 73 1
R101,104 | 0BO1833A | Carbon Resistor 10K ERD-25V J 3 : [ > F oWt 0. | E ool
201,204 gg R"\, & > Rzmx% § 2 C_ZTE?-‘\‘.“% g
' 0 ICI 15\! - = '
301,304 . "o °7” > ég%azas o o BEAREL Rz op 2208
R102,132 | OBO5558A | Carbon Resistor 100 ERD-26V 4 s mﬁé’f B aRzs. Rzo4 oK « %%éi%i’ Mk e TP oe
202,232 R301 10K RIDA 00 t2ze & Eg\ 2203, RZOS ™ 8\2 Zoud 1 §§§R§HH -
302 Tl _tios maozeo 38945 2"’ 220 Eh P - eET ;
R103,203 | OBOBBE5A | Carbon Resistor B60K ERD-25V J - _§‘°°_P oW Jux RIS B2 oK asgzgg’\ X %ga. — gﬁo
. ot ozp8 3@
303 i o Rzoa 82K 0201 2sc1zez & ¥ .o’;;:‘a-zsmzzz i
. _ WD R217 3301(‘1’10 o EBK 217 1000 6V
R105,205 | GBO5564A | Carbon Resistor 1M ERD-25V J a %:;‘ i S > 9 %ﬁ;g“ ' £ Codl—
305 " 22 b ' 'zégé?;;o ge | | 52T LI 8xPo ¢
] £ 3, a w 21t
R108,127 | OBOSGEOA | Carbon Resistor 180K ERD-25V J ¢ . T © oo omeo o B Gl E § (227 1out6v
206,227 Lot e SR 4 nB g Reo moK > 00g 0o 23 5 8, o0
' J301 o ‘ o302 - R3 by NG £g TOKE dtz o
306 L . 234? ) 0'6:\" ’ : B g*" 2 . mvg §a§
R107,207 |OBOS606A | Carbon Resistor 22 ERD-25V J o m% 0/'%';3 §]§- i ERLL
307 > _ .65 _ g of}otev
R108,208 | OBO1878A | Carbon Resistor 82K ERD-25V ) : i - ' €
308 LT
R109,209 | OBOS661A | Carbon Resistor 22K ERD-26V J '
309
R110,210 | OBOSGO8A | Carbon Resistor 220 ERD-25V J
310 Fig. B.7
/111,125 | OBO1885A | Carbon Resistor 39K ERD-25V J g 5
128,211
225,228 Schematic Lo Schematic o
311 Ref. Na. Part No. Description Ref. No. Part No. Description
F‘;Er?‘? OBOSB64A | Carbon Resistor  3.9K ERD-25VJ 12994 130 |0BOS688A | Carbon Resistor 390 ERD-25VJ | 211,213 | 0BO1412A | Efectrofytic Capacitor 10, 16V
224,230 214,216
R113,213 | OBOSB73A | Carbon Resistor 56K ERD-28V ) lgy75 926 |0B0O5562A |Carbon Resistor 47K ERD-26V J | 301,302
R1 14,214 OBO1781A Carbon Resistor 1K ERD-26Y J =] 29.229 OB017954A Carpbon Resistor 4.7 ERD-25V J 305
s14 _ _ 313 C103,115 | OBO1288A | Ceramic Capacitor  100P SOV
R115,116 | 0BOS89SA | Meta! Fitm Resistor 10K ER0-28VK G| rq33,135 |0B01920A | Carbon Resistor 100K ERD-28VJ ! 208,215
139,215 233,235 303
216,239 R134,234 | 0BQ1902A | Carbon Resistor 68K ERD-25V J | C104,204 DB0BBISA | Eiectrolytic Capacitor 220u 10V
117,217 1 OBOT921A | Carbon Resistor 330K ERD-25VJ | R440,240 |0BOS559A | Carbon Resistor 680 ERD-25V J | 304
R118,131 | 0BO5700A | Carbon Resistor 470K ERD-25V J | R141,241 | 0B01879A | Carbon Resistor 33K ERD-25V ) | C106,206 | OBO1403A | Electrolytic Capacitor 474 16V
218,231 ©101,102 |0BO1412A | Electrolytic Copacitor 104 16V 306
B119,219 | DBOSS61A | Carbon _F{esisto!' 18K ERD-25V J 105,107 C112,212 0B013894 | Electrolytic Capacitor 4.7 16V
R120,220 | OBOTS8BA | Metal Film Resistor 27K BRO-25VK G| 405 109 €117,217 | 0BO1400A | Etectrolytic Capacitor 1004 16V
R121,136 | 0BO1792A | Carbon Resistor 470 ERD-28YJ [ 410'41y
221,236 '
' 113,114
R122,137 | OBOBBI3A | Carbon Resistor 150K ERD-25VJ | oc'sns
222,237 202,205
R123,138 | OBOB650A | Carbon Resistor 12K ERD-25V J 20?'208
223,238 209,210

8.7. MIC Amp. P.C.B. Ass'y
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8.8. Record Eg. Amp. P.C.B, Ass'y
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8.9. Record Cal. P.C.B. Ass'y
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8.10. Capstan Motor Governor P.C.B, Ass'y
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8.11. Reel Motor Governor P.C.B, Ass'y
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Ref. No. Part No, Description Ref. No. Part No. Description
BADQ3645B | Recard Eg. Amp, P.C.B, Ass'y R507,513 | 0BOS566A | Carban Resistor 22K ERD-35V J
R&508,512 DB01793A | Carbon Resistor 33K ERD-28V )
JBO7585E | Record Eq. Amp. P.C.B. 521
Q101,201 0BD16004 | FET 25K30 (Y RE09,510 OBOSG50A | Carban Resistor 12K ERD-25V J
Q102,202 DBOBO03A | Transistor 25C1000 {BL) R&11 OB0OGE6284A | Metal Film Resistor 150K ERQ-25VK D
Q103,203 | 0BOGO21A | Transistor 25A840 (F) R515,517 | OBO4781A | Carbon Resistar 1K ERD-25V J
Q104,204 08019104 | Transistor 250900 {E) RE18 0B0S649A | Carbon Resistor 150 ERD-25V J
] 0BOG0S0A | Zener Dinde XZ080 BV R&22 OB05558A | Carbon Resistor 100 ERD-25V .}
R1 OBO1795A | Carbon Resistor 4.7K ERD-25V J| Rb23 0BOS559A | Carbon Resistor 580 ERD-25v [
R2 0B0oB672A | Carbon Resistor 2.2 ERD-25Y J| RE24 OBOBEE1A | Carbon Resistor 22K ERD-28V J
R3 OBOT1921A | Carbon Resistor 330K ERD-25v J| R525 DBOS608A | Carbon Resistor 220 ERD-25V 4
R101,102 OBOBEQ74 | Carbon Resistor 680K ERD-28V J| C501 0B01862A | Electrolytic Capacitor 22u 168V
201,202 Cch02 DB0OS835A | Electrolytic Capacitor 100y 10V
R103,203 (OB055964 | Carbon Resistor 220K ERD-25V J| CE03 0B019154 | Mylar Capacitor 4700F B0V
Ri104,204 0BOS66E1A | Carbon Resistor 18K, ERD-25Y J| C504,605 0BO1608A | Mylar Capacitor 0.0ty 50V K
R105,205 | OBO1781A | Carbon Resistor 1K ERD-26V J| C506 QB055824 | Ceramic Capacitor 150F 5OV
R106,206 aBQ1878A | Carbon Resistor 8.2K ERD-25V J| CBD7 0BOBBE2A | S5.P. Capacitor 3300P 100V J
R1Q7,207 JBO15644 | Carbon Resistor 82K ERD-25V J| CaD8 0BO1412A | Electrolytic Capacitor 10u 16V
R108,208 JB01877A | Carbon Resistor 6.8k ERD-26V J| C509 OBO55814A | Tantalum Capacitor 104 25V
R108,112 | 0OB0O1792A | Carbon Resistor 430 ERD-25Vv J| 510 OBO5E30A | Tantalum Capacitor 1.6y 25V M
208,212 C511 OBOB772A | Tantalum Capaciter 0.22u 35V M
R110,210 | 0BOSSE7A | Carbon Resistor 56 ERD-25V J| C512 QB057984A | Ceramic Capacitor 10F BOV K
R113,13 DBO1793A | Carbon Resistor 3.3k ERD-25V J OB0OBOGAC | Heat Sink t1 pee.)
Cc1 OBO1603A | Mylar Capacitor 0.1 50V K QB080778 | Capstan Motor Governor P.C.B. Holder
c2 0B01403A | Electrolytic Capacitor 47 16V 11 pee.)
C101,102 | OBOB772A | Tantalum Capacitor 0.22u 35V QEQQO71A | Fiber Washaer 3mm {2 pes.)
201,202 OEQOS07A | Nut Hex, M3 {1 pece.d
£103,203 | OBOE744A | Ceramic Capacitor  33P 5OV DEOQ510A | Screw M2 x B Philips Pan Head (2A)
C104,204 | 0OBO1862A | Electroiytic Capacitor 22p 16V {2 pes.)
C105,205 | OBOS5314 | Mylar Capacitor 0.033 BAV K OEOOE97A | Washer 3mm 3 x 8 x 05 11 pce.)
C1086,206 JBOBGES7A | Tantalum Capacitor 4.7 16V QEQUG08A | Screw M3 x 10 Philips Pan Head (3A})
C107,207 | OBOSS82A | Mylar Capacitar 0.022u 50OV J {1 pee.d
C108,208 | 2B0O1716A | Ceramic Capacitor  470P 50V 0EQDB0BA | Screw M 3 x B Philips Pan Head (3A)
OMO3452A | Record Eq. Amp. Label {1 pee.} {1 pee.d
BAD3B14A | Record Cal. P.C.B, Ass'y BAO3813A | Real Motor Gevernor P.C.B. Ass’y
OBO7696E | Record Cal. P.C.B. 0B07635B | Reel Motor Governor P.C.B.
YVHR701,702 | OBO71634 | Sermi-fixed Wolume 20K Q1 OBOB0134 | Transistor 284733
801,802 Q2 0B017904 | Transistor 25C496
R701,704 | OBOGBSOA | Carbon Resistor 12K ERD-25V J| n3 OBQ1872A | Transistor 250945
801,804 o1 0BOOD20A | Germanium Diode  1N6O (P)
R702,802 | 0BOSGY3A | Carbon Resistor 5.6K ERD-26V J | g OBOS533A | Carbon Resistor 150K ERD-25V J
R703,803 | 0BOS5S62A | Carbon Resistor 47K ERD-25V J | g2 0BOS313A | Carbon Resistor 10 1720
C701,801 OBO1914A | Mylar Capacitor 3300P 50V J R3 OBOES66A | Carbon Resistor - 2.2K ERD-25V
0BO75518 | 10P Plug P.C.B. {1 pee.} R4 0B01781A | Carbon Resistor 1K ERD-25VJ
Rb QB05661A | Carbon Resistar 22K ERD-25V J
BAQ3662B | Capstan Motor Governor P.C.B. Ass'y [ g 0B04059A | Mylar Capacitor 1000P 50V K
RL1 OBO7148A | Relay DGV MIS2
0BO7607C | Capstan Motor Governor P.C.B, 0J03533B | Governgr Meat §ink {1 pee.)
ics01 8060496 | 1C MC1458 OEDO121A | Screw M2.6 x & Philips Pan Head
Q501,502 | OBO1824A | Transistor 25C828 {1 pce.)
504,505 OE00026A | Washer 2.6mm Spring {1 pee.)
Qh03 OBOB013A | Transistor 25A733 0EDO142A | Washer 2.6mm {1 pee.)
Q506 0BOB012A | Transistor 25AB34 OEOD6124A | Screw M3 x 6 Philips Pan Head (2A}
D501 aB0190924 | Silicon Diode 151565 {2 pes.)
20501 DBOGCO4A | Zener Diade 088
VRB02 QEQ1883A | Semi-fixed Volume 5000
RE01 QBOS6G07A | Carbon Resistor 180 ERD-28V J
R502,519 | DBO1782A | Carbon Resistor 470 ERDB-25vV J
R503,514 0BO178548 | Carbon Resistor 4 7K ERD-25V J
b16G, 520
RE04,505 | 0BOS700A | Carbon Resistor 470K ERD-25V J
R&06 08056014 | Carbon Resistor 1.5M ERD-25V )
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8.12. Shut-off Sensor P.C.B. Ass'y and Shut-off Luminous
P.C.B. Ass'y

CH-3 18
CN-3 19=—Tp—

8.13.

Le0d
RST3 popepn
CRATK K i

. [eg gsoa
: S0

Fig 8.12

400 Hz Osc. P.C.B. Ass'y

Contraf P.C.B.

to Logic

8.14, Head Base Switch P.C.B. Ass'y
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8.15. Brake Solenoid P.C.B. Ass'y

fromm BRAKE

SOLENDID {B'-K

Logic Canirel B C.B,

5
Logic Contral & RrRED = N

s '*'.T. FC.B.
> g . ona
o, CFL oo -
S Lo LTI
Zz
[14
o
n ['y]
= z B
(&) (] L
3 3 Fig. 8.13 Fig. 8.15
S;::nha;ic Part Ne. Deseription Sg;?_ nha;:c Part No. Description
BAO26644 | Shut-off Sensor P.C.B. Ass’y BAD3666A | Head Base Switch P.C.B. Ass'y
OBO7574C | Shut-off Sensor P.C.B. 0BO7578B | Head Base Switch Sub P.C.B.
Q603 QBDG040A | Photo Transistor PH10 Q626 0OBOG013A | Transistor 284733
0604 0B01824A | Transistor 25C828 Q627 OBO1895A | Transistor 25C1096
RB72 0B0SE78A | Carbon Resistor 560 ERD-25V J | Rg79 OB055614 | Carbon Resistor 18K ERD-25V J
RG73 0BQ1782A | Carbon Resistor 2.7 ERD-25V J | cgaz 0B055124 | Electrolytic Capacitor 2.2u 18V
RE74 OB0O1830A | Carbon Resistor 1.8 ERD-25V )
RE75 OBO1802A | Carbon Resistor 68K ERD-25V J . ,
RE76 0BO1789A { Carbon Resistor 230 ERD-26V 4 BAQ3836A | Brake Solenoid P.C.B. Ass’y
CE30 OBOT4054 | Electrolytic Capacitar Tu 168V
) . DBO7717C | Brake Selencid P.C.B
OBQ18624 | Electrolytic Capacitor 22 164 '
a3t rolytic bapaciion 2o a1,23 0BO1872A | Transistor 25C945 (L)
3 . i Q4 0B01790A | Transistor 25C496
BAQ3E63A | Shut-off Luminaus P.C.B. Ass’y D1 OBOIGO1Y | Siicon Diode VO-BC
. R1,2 0B0D1833A | Carbon Resistor 10K ERD-25V J
0BO7575C | Shut-off Lumincus P.C.8. R3 0BO5673A | Carbon Resistor 56K ERD-25V J
D&09 0BOBO39A | LED (1 pee.) R4 08055634 | Carbon Resistor 56K ERD-2BV J
[8)] 0BOSGE7A | Tantalum Capacitor 10p 16V M
BAO3665B | 400Hz Osc. P.C.B, Ass'y
OB075710D | 400Hz Osc. P.C.B. B
D610,611 | 0BO4120A | LED TLR104
OBO7045A | 400Hz Osc. Switch  $L262A2
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Sg::rma;rc Part No, Description ng:"ha;:c Part No, Description
BAO3GEBA | Logic Contral P.C.B. Ass’y R662,653 | OB01781A | Carban Resistor TK ERD-25vV J
654 655
0BO7593B | Logic Control P.C.B. 656,658
LB01,603 0BO60D418 |10 N7400A 659,663
605 665,667
LE02,606 0BO6042B {IC MN74104 RBE0 QBO1679A | Carbon Resistor 100 ERD-25T J
L604 QB0O6043C |IC NTF420A R&E8 0801877A | Carbon Resistor G.Bx ERD-26Y J
LE07 JBOECAAC | IC M74744 RG70 0B0OS568A | Carkon Resistor 100 ERD-25V J
LEO8 0BOEOZ7A | IC RC4709 RG678 DBOSGE3A | Carbon Resistor 10 ERD-26V J
Q601,602 DB018244A | Transistor 25C828 CE01,602 OBO56574 | Tantalumn Capacitor 4.7u 16V M
605,606 C&03 604 | 0B0O1288A | Ceramic Capacitor 100F S0V
808611 CB05,606 | OBO5745A | Ceramic Capacitor 3P 50V
E12813 C607.608 | OBOSS81A | Tantalum Capacitor 10 20V M
616,618 Ce09 0B01411A | Electrolytic Capacitor 100 6.2V
622,626 C610,623 DBO14054A | Electrolytic Capacitor 1y 16V
627,628 cg511 OBEQ17724A | Mylar Capacitor 0.12u 50V K
629,630 €612 08013924 | Electralytic Capacitor 470u 18Y
Q07,608 |0BOBG13A | Transistor I5ATIZ c6132 0B014004 | Electrolytic Capacitor 100y 18Y
Q610,614 [0BOBO2VA | Transistor 25C1026 CB14, 618 | 0BO1412A | Electralytic Capacitor 10u 16V
Q615,617 |0BO1210A | Transistor 250900 624
619 €615, 622 | OB0O1863A | Etectrolytic Capacitor 3.3u 16V
Q620,621 OB0Q1338A | Transistor 25C735 625
623,624 C616, 619 | OBO1404A | Electrolytic Capacitor 47p 6.3V
G625 (=) DEO1G09A | Mylar Capacitor 001 50V K
D601,602 |0BG1501U | Silicen Diode YOBC CE20, 621 | 0B01862A | Elzctrolytic Capacitor 22u 16V
a3 529
D604,605 | 0B0O00O30A | Germanium Diode 1NBO {F) CE26, 528 | 0BOS638A | Tantalum Capacitor  Tp 38V M
DB06,607 | 0BO1909A | Silicon Diode 1815565 €632, 6833 | 0BO16O3A | Mylar Capacitor 0.1 BOV K
D&o8 DBO1599A | Silicon Varistor Ke162 €634, 635 | OBOSB3I0A | Mytar Capacitor 8200P 50V K
ZDea1 DBOG0O14A | Zener Diode 06R CB36, 837 | OBO1456A | Ceramic Capacitor 47P  BOV
VRGO OBQ7058A | Semi-fixed Volume 50K RLB01,602 | 0BO7001A | Relay LC1-C
RE01,602 0B01920A |Carbon Resistor 100K, ERD-25V ) OBO3067A | Wiring Holder (2 pes.)
RG03,604 0BO1833A | Carbon Resistor 10K ERD-28V J 0BDBOC1A | Tab (3 pes.d
541,649 0B075360D | 19P Plug Board (D) {1 pece.}
664,666 QB0O76298 | 19P Plug Board {1 pce.}
RG05,606 |0BO5566A |Carbon Resistor 2.2K ERD-25VvJ 0E0Q1744 | Earth Lug B-4 {1pce)
657 QEDOBOTA | Screw M3 x 8 Philips Pan Head {34}
RE07,608 OB05596A | Carbon Resistor 220K ERD-25V ) {3 pes.)
/509,610 | 0BO5591A | Carbon Resistor 15K ERD-25V J BADZZ08A | 19P Connector Ass'y {3 pcsl)
ARG11,812 0B017954A | Carbon Resistor 4, 7K ERD-25V J QCO5167C | P.C.B. Holder A 12 pes.)
621,625 QEQOB07A | Mut Hex. M3 {4 pes.}
632,633 ' OEOQ5138A | Screw M 3 x 8 Philips Flat Head
636,678 | ’ i pce.}
RE13.614 |0BOB50SA | Carbon Resistor 1.5 ERD-25V ) OEQO%31A | Washer 3mm Spring {1 pce.}
RA15,616 |0BOBBI1A | Carbon Resistor 390 ERD-26T J OB0O5110A | HP Separate Plug Cord {1 peel)
R620,622 OBO58614 | Carbon Resistor 22K ERD-25Y J
624,645
R622 0BO5670A | Carbon Resistor 1.8M ERD-25V J BA03858A | Touch Switch P.C.B. Ass'y
R§26,629 0B056784 | Carbon Resistor 560 ERD-25vJ
RE27 OBOSBG5A | Carbon Resistor 1.2K ERD-25V J 08077268 | Touch Switch P.C.B.
R628, 643 | OBOBE73A | Carbon Resistor 5.5k ERD-25v J| @123 DBOBO13A | Transistor 25A733
651,681 45,8
587 Q7.8,9 08018724 | Transistor 25C045
R620,662 |0B05562A | Carbon Resistor 47K ERD-25v 4| 101112
669 R1,2,3 OBOS6724A | Carbon Resistor 2.2M ERD-25V )
R631,642 |OBOG563A | Carbon Resistor 56K ERD-25vJ| %58
550 R7 0B01920A | Carbon Resistor 100K ERD-25V J
RE24 OBO1830A | Carbon Resistor 1.8k ERD-25v.J| R88,10 0BOBR05A | Fail Safe Type Resistor 22 ERD-14F J
R635,638 {0B01933A |Carbon Resistor 220 ERD-25T J| C1 0B01403A | Electrolytic Capacitor 47 18V
648 0J03670A | Contact Spring {7 pes.}
RE37 0B05572A | Carbon Resistor 470 ERD-12v | QJ036868 | Lamp Holder {1 pee.}
R639 0BO1682A | Carbon Resistor 6.8K ERD-25TJ 0B03884A | Pilot Lamg {6 pes.)
R640, 661 |0B05608A |Carbon Resistor 220 ERD-26V J BAQ3808A | 19P Connector Ass'y {1 pee.)
571 0BC5187A | Insulating Tube 1.2mm 6 pcs.d
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8.16. Logic Control P.C.B. Ass'y
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.18, upply P.C.B. Ass” -
8.18. DC Supply Y Sncz:";\la;'.c Part No, Description
2.2%;0255\! . S K1 Synthesis
v
T ez ol 01 HAO3568A | Cabinet Ass'y 1
RAOt  RADZ 0407 085 can3 |2 S | YEL 02 BAQ35944 | DC Power Supply Ass'y 1
22K 2EC o oooussy £ 1] o—r 03 BAO3BIEC | Amp. Chassis Ass'y 1
. 25C945. R4a0d 1K I I : e i TRANS. 04 CADS213B | Mechanism Ass'y N-100011 1
840, RA0S BIK ¥ EE E . SECON. LEAD 05 HAO3704A | Touch Control Switch Ass'y 1
8 R40% 0K I InEy Toor, _[veL 06 HAQ38298 | Front Panel Assy 1
) PO St . —— : Q7 HAQ3570B { Casserte Lid Ass'y 1
5 ? L RA03 102 (2W) ) 0405 w05 08 HAOD3646B | AJ Lid Ass'y 1
B e T : ¥ BLU 09 0HO3196B | Volurme Knob 7
S | T 0403 vos o 16 | 0JO3635A | P.C.B. Holder 1
CA0g, . . o Pa0g 220 £a08 _ " , 1 0J03840A | Connector Stopper D 1
: I]ouuzsv - - 100425 © D4ba VDS TRANSSECON LEAD PP
: - ! sy : 12 BAO3814A | Record Cal. P.C.B. Ass'y E
- 040c V03 o—f— 13 0J03636A | P.C.B. Holder Pad 1
g e " * L OEQOB06A | Screw M3x6 Philips Pan Head 6
5 ? ) o.__'__J.__,__-g, :,;!)}2_., {3A)
' o 55 o SR LO2 | DEDOB34A | Screw Mdx10 Philips Pan Head
Shs B - : TRANS (3A)
220%?1%\; —g— i SECON. LEAD : LO3 DE00667A ?;;e]w M4xB Philips Pan Head
s GRY
ee00uzsy 1ooauzsy O L04 OEQO06244 | Screw M3x10 Philips Pan Head
(2A)
LOB OEODBE0A | Scraw M3x12 Philips Pan Head 2
o : : : {3A}
h T o . ﬁ L06 0H032218 | Set Screw 4
RED) RED | AT LO7 OHO3222A { Set Washer 4
S roL M“'"{ -I_u ¥ ¥ E_r" } METER L08 | 0EQ0046A | Washer 4mm Wave 1
L PCB BLK WHT {7 Lame L09 OEQOSR7A | Screw MAx25 Philips Round 1
Head
Fig. 8.1 8 .10 GEQD14 A | Washer 4mm
S;I;:'mr\al\;l‘c Part No, Description s;:]f.mﬁél.c Part No. Description
BAOQ3585A | DC Supply P.C.B. Ass'y OEQOB07A | MNut Hex. M3 {4 pcs.)
0EQOB084A | Screw M3 x 6 Philips Pan Haad (3A)
0B07526C | DC Supply P.C.B. {2 pcs.)
Q401,404 | OBO1823A | Transistor 28D235 OEDCBO8A | Screw M3 x 10 Philips Pan Head [3A)
Q402,403 OBQ1872A | Transistor 28C845 14 pes
405 0J030790 | Heat Sink (1 pce.d
D431 OBOGEOGZU | Silicon Diode Ml-151 0J03082A | Supply P.C.B. Holder {1 pce.)
D402 QBQOBO93U | Silicon Diode MI-1B1R QEOQ037A | B-5 Earth Lug {1 pea.}
0403,404 OBOBO10A | Silicon Diode Wag
405,406
D407 DB06004A | Zener Diode 08s
D408 QROBOOYA | Zener Diode 13R
R401,402 QBO5622A | Carbon Resistor 2.2 ERD-25T J
R403 0OBOB755A | Metal Film Resistor 1 W
R404 DBD1857A | Carbon Resistor K ERD-25T J
R405 0BOi88B8A | Carbon Resistor 10K ERD-25T J
R406 0B0S6944 | Carbon Resistor 91K ERD-Z6T J
R407.408 OB01833A | Carbon Resistor 220 ERD-25TJ)
R408 0OBOS5542A | Cement Resistor 1 W
401,402 OBG1290A | Ceramic Capacivor 0.01u B0V
403 0B0S540A | Electrolytic Capacitor 1000u 356V
C404 0BQ5654A | Electrolytic Capacitor 2200 25V
C405 QBO1391A | Electrolytic Capacitor 220p 25V
407 QBO1870A | Electrobytic Capacitor 1000 25V
C408,409 OBO12724 | Electrolytic Capacitor 100u  26W
C410 DEQ1835A | Electrolytic Capacitor 2200u 1BV
OBO2OO1A | Tab 14 pes.}
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9. MECHANISM ASS’Y AND PARTS LIST

9.1. Synthesis (K1)
LOT LOG

04
(a0 1-04})

Fig. 9.1
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9.2. Amp. Chassis Ass’y (K2}

LO7 LO8

Lol

17

Fig. 9.2
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Schematic | Part No. Description @ty | Sehematic | part No. Description o'ty
K2 BAQ3B98C | Amp. Chassis Ass'y 1 K3 0B03594A | DC Power Supply Ass'y 1
o1 QJG3099A | Mic, Jack Holder i oM 0B07535D § 19P Plug P.C.B. 1
02 0BQ3881A | Mic. Jack 3 o2 0J03083G | Transformer Chassis
03 OB082844 | Level Meter 2 03 DBDEOG2A | 7P DIN Socket 1
04 0JO3084C | Amp. Chassis 1 04 OB03B77B | Voliage Selector 1
05 0J33082A | Power Switch Shield Plate 1 05 0806513V | Power Transformer 1
08 0JO3087A | Power Switch Pipe 2 06 OBO3S20B | Ground Terminal 1
07 BAD3772A | Power Switch Ass'y 1 07 0B08037U | Cord Bushing C 1
08 0403088G | Amp. Side Plate R 1 08 0BO83504 | Power Cord 1
09 BAQ3BO5A | Mic. Amp. Ass'y 1 09 OHO3335A | Voltage Selector Cover SO 1
10 BAD32814A | Main P.C.B. Ass'y 5 10 OHO3I3E6A | Voltage Selector Acorylic Cover 1
" 0JO3088H | Amp. Side Piate L 1 m 0B08240U | Spark Killer 1
12 ORO30T72A | 2P Fin Jack 2 i2 OBO3863A | P Terminal Insulation Plate A 1
13 0B08044A | DIN Socket 2 13 0BORO2SU | 5P Terminal Strip 1
14 0J02090C | Amp. Rear Chassis 1 14 BAQ3595A | DC Supply P.C.B. Ass'y i
15 OMO03721A | Rear Chassis Narme Plate 1 1% OMO3730C | Pawer Supply Name Plate 1
16 0J03086C | P.C.B. Cushion 2 LOT QECQOG34A | Screw M4x1Q Philips Pan Head 4
17 QJ034868 | P.C.B. Holder 1 13A)

18 BAQ3804A | Line Amp. P.C.B. Ass'y 1 LO2 QEODS07A | Nut Hex, M3 5
19 BAN3EE0A | DNL P.C.B. Ass'y 1 L03 QEQD172A | Washer 3mm Toothed Lock 3
20 BAQ3589A | Record Dolby NR P.C.B. Ass'y 1 LO4 OEQO037A | Earth Lug B-5 1
21 BAD3ISE88A | Playback Dolby NRB P.C.B. Ass'y 1 LOS OEQDG12A | Serew M3 x6 Philips Pan Head 1
22 BAD3IB02A | Playback Head Amp, P.C.B. Ass’y 1 {24}
23 BAD3IBASE | Record Eq. Amp, P.C.B. Ass'y 1 LO6 QEMIS10A | Screw M3 x8 Philips Pan Bead 2
24 0B05109A | Separate Plug Cord G 2 12A)
25 DJ03236B | Jack Cover 3 LO7 DEDOS838A | Screw M3x8 Philips Pan Head 2
OMO3667A | Bias Adjust Label 1 {Bronze)
OMO38614 | Module Label E 1 LO3 DEDOE204 | Screw M3x12 Philips Pan Head 2
L0 0EQO606A | Screw M3x6 Philips Pan Head 3 (Bronzel
(38) L0 OEQO167A | Washer 3mm Plastics 2
LOZ 0EQ0B104A | Screw M3x12 Philips Pan Head 2 L10 OEDOGBOBA | Screw M3x& Philips Pan Head 3
(3A} {3A)
L03 QEQDOS01A | Scrow M3x3 Philips Pan Head 10 L11 DBO30G7A { Wire Holder ]
L04 QEQOB77A | Washer 3mm Plastics 4 L12 OHQ3366A | Voltage Selector Cover Washer 2
LO5 0E005074 | Nut Hex. M3 8 L13 OEQ05914 | Screw M3x10 Philips Fan Head 2
LO6 QEQO172A | Washer 3mm Toothed Lock 4 {Bronze)
LO7 OEQO1574 | Washer 3rmm Plastics 4
108 OEQOGE8A | Screw M3x8 Phiiips Pan Head 8
LO9 DEOD533A | Screw M3x5 Philips Countersunk | 4 ka HAD3704A | Touch Control Switch Ass'y L
Head 03 BAQ3BEEA | Touch Switch P.C.B. Ass'y 1
Q2 HAOQ3705A | Control Escutcheon Ass'y 1
L01 DEQ0195A | Screw M3x6 Philips Pan Head FT <]
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9.3. DC Power Supply Ass'y {K3)

9.4. Touch Control Switch Ass'y {K4)




8.5. Front Panal Ass’y (K5)

03

Sgl;;a'm;:‘c Part No. Description Oty
K5 HAQ3632B | Front Panet Ass'y 1
01 OHO3454A | Handle B P
0z OHO3471B | Front Panel 1
03 OHO32034 | Meter Escutcheon 2
Al OHO3238A | Volume Himelon 7
05 OHO2195C | Switch Escutcheon g
06 OHO3198H | Panel Chassis 1
07 0OHQ3284C | Switch Escuicheon Shade B 3]
08 OHO034734A | Counter Escutcheon 1
09 DHOZ2129D | Mechanism Stud 3
10 OHO3200D | Mechanism Angle 1
11 0J03681A | Cal. P.C.B. Holder 1
12 OH03099A | Counter Lens V 1
13 GHO3201C ; Amp. Angle A 1
14 OHQ3202C | Amp. Angie B i

Lal QEDOS2Z5A | Screw M4x10 Philips 4
Countersunk Head
LQz QEONQB3ZA | Screw M4x8 Philins Countersunk 4
Head
L 03 DEDOB3I1A | Screw M5x8 Philips Countersunk 4
Head
LD4 OEQ0G204 | Screw M2x4 Philips Pan Head 4
(ZA}
K& HAQ3568A | Cabinet Ass'y 1
01 0AD3130B | Aluminum Sash 2
a2 QA03129F | Cabinet 1
03 0A021688 | Panching Board 2
04 0AD31328 | Cabinet Angle B 2
a5 0A031318 | Cabinet Angle A 2
a6 QAD0D424 + Leg 4
07 OMO33394 | Caution Label 1
03 OMO3320A | Dolby NR Labet 2T 1
Lo 0EDO5774A | Screw M3x20 Phitips Pan Head 4
L02 DEDQ178A | Washer 3Imm 8
L03 0EQ0172A | Washer 3mm Toothed Lock 4
LO4 DEDOSD7A | Nut Hex. M3 4
LO5 DED10024 | WS 2.7x10 Philips Round Head 10
LO6 QEXIO05A | WS 2,7x8 Phitips Round Head 44
LO7 DEQ100TA | WS 3.1x10 Philips Round Head 28
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9.6. Cabinat Ass’y (K@)

Fig. 9.6
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9.7. Mechanism Ass'y N-100011 {1/4) {AD1}

Fig. 9.7
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Schematic

Ref. No. Part No. Description Q'ty
AD2 CADB2138 | Mechanism Ass'y N-10001) {2/4} 1
(1] 0C0s126A | Weli Stopper Rubber 1
03 CADS172A | Eject Linkage Ass’y 1
04 0C05134A | Stopper Plate 1
05 CAD5037A | Eject Bracket Ass'y 1
08 DHO3194E | Eject Knob 1
o7 CA051448 | Alignment Beacon Ass'y 1
03 OHO03297A | Pitch Control Volume Himelon 1
09 DCO53698 | Osc. Switch Himelon 1
10 QCO5680A | Adiust Cover 1
11 0C05323B | LED Holder 2
12 GHO3223D | Pitch Control Knob 1
13 ORO76298 | 19P Plug P.C.B. (D} 1
15 CADBO3SA | Case Holder Ass'y R 1
i6 CAO5135A | Cassette Well Ass'y 1
17 CADBOB2A | Cassette Well Plate Ass'y 1
13 CAQ5034A | Case Holder Ass’y L 1
19 0C05116E | Sensor Guide R 1
20 QCO05127A | Well Stopper Spring 1
pal 0C0651238 | Well Spring 1
22 OCO055364A | Well Spring Tube 1
LO1 0EO00622A. | Screw M3x5 Philips Pan Head 5
{24A)
LO4 0C0B135A, | Center Guide 2
LG5 DEODG12A | Screw M3x6 Philips Pan Head 5
{24)
LO6 0EDQS10A | Screw M3x8 Philips Pan Head 1
{24}
LO7 QEQ0222A | E-Ring 2mm 1
LGS OEQDG26A | Screw M2x3 Cup Point 1
L10 OEQOB77A | Washer 3mm Plastics 4
L1 0EQ06614 | Screw Ni3x4 Philips Pan Head 4

{Bronze)
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Schematic

Ref. No. Part No, Description Q'ty
ADI CAO052138 | Mechanism Ass'y N-100011 (1/4) 1
o CAODB210A | Mechanism Chassis Ass'y 1
02 DCOBS570A | Rear Reference Shaft 1
03 0CO5101C | Base Stopper Rubber 2
04 0CO5457A | Base Roller Holder A 3
05 0C0O54568 | Base Roller B 3
08 CADS002A | Head Base Ass'y il
03 0C02024A | Stee! Ball Zmm 3
09 0C054594A | Ball Retainar Spring B 3
10 0CO50304A | Ball Retainer Spring 3
11 0C05032A | Spring Hock 2
12 0C054264 | Base Return Spring B 2
13 0C06575A | Return Spring Tube 2
14 0C053498 | Counter Holder Stud 1
15 OCDB345B8 | Counter Stud B 1
16 CAOQB073A | Head Adjust Plate Ass’y 1
17 CAO51678 | Head Maunt Base D Ass'y 1
18 QCOB178F | Pressure Arm Spring 2
19 QC0B537A | Spring Tube 2
20 QCOBG72A | Mount Base Cover 1
21 CAOB044A | Cassette Holder Ass'y 1
22 0COB465E | Shut-off Belt 1
23 CAQS5137A | Aute Shut-off Ass'y 1
24 0C051398 | Counter Belt 1
25 [ CADS136A | Counter Holder Ass'y 1
Lo 0EQ0021A | Nut Hex. M26 2
£.02 QEQDO26A | Washer 2.6mm 3Spriag 2
LO3 0C06295A | Washer 3-9-0.5F 2
L34 QEQ0222A | E-Ring 2mm 1
LOG OEODO76A | Screw M2.6x4 Philips 8
Countersunk Head
LO7 DEOOS224A | Screw M3x5 Phitips Pan Head 8
{2A)
LO8 - OEDO612A | Screw M3xG Philips Pan Head 2
{2A)
L09 054358 | Head Base Holder Nut B 2
L10 QEQQOS6A | Screw M2.6x10 Philips 2
Countersunk Head
L1t QEQQS07A | Nut Hex. M3 2
L12 OEQOSS1A | Washer 3mm Spring 2
L12 DEOOBS7A | Washer 3mm 3
L14 DEOQO172A | Washer 3mm Toothed Lock 3
L15 OEQOS502A | Screw M3x5 Philips Pan Head 3
Ligé 0EQ0509A | Screw M3x6 Philips Pan Head 3
L17 QEO0624A | Screw M3x10 Philips Pan Head 2
(2a}
Li8 OEQ0510A | Screw M3x8 Philips Pan Head 1
{24a)
L19 DEOCE77A | Washer 3mm Plastics 2
L20 DEQOBE1A | Screw M3xd Philips Pan Head 2

{Bronze}
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8.8. Mechanism Ass’y N-10001¢ (2/3) {(a02)

LO4 O3B0y

—T

o8 U5

Fig. 9.8



9.9. Mechanism Ass'y N-100011 {3/4) (AD3)

oI{Bls)

Fig. 9.9
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Schematic

Ref. No. Part No. Description Q'ty
AD3 CADS5213B | Mechanism Ass'y N-100011 {3/4) 1
o CAO05145A | Head Base Sclenoid Ass’y 1
02 0CO5100B | Base Switch Arm 1
03 0COB568A | Frant Reference Shaft 2
04 QCO5812A | Flange Felt 2
05 CAQS0534A | Brake Solenoid Ass'y 1
085 CAOS212A | Capstan Flange Holder Ass’y D 1
Q7 CADS222A | Brake Arm Ass'y 1
08 0C050848 | Brake Arm Spring 1
o9 QCO5514B | Thrust Spring 2
10 0CO84958 ; Flange Thrust Cap 2
11 QC0BS52A | Flywheel Thrust Washer 2
12 CAO0S219C | Ball Drive Mechanism Ass'y 1
13 CAOB006H | Flywheel Ass'y A 1
14 0C05104A | Capstan Belt 1
15 CAOB007G | Flywheel Ass'y B 1
16 0CO54968 | Flywheel Holder Stud B 2
17 CADS5171A | Flywheesl Holder Ass'y 1
18 0CQO5511B | Flange Cap 2
19 04036394 | Connector Stopper C 1
20 BAO3836A | Brake Solenoid P.C.5. Ass'y 1
21 0C056994 | Center Drive Belt 1
LO1 OEQO181A | E-Ring 3mm 2
LO2 0C091354 | Center Guide 1
L.O3 QEOOB12A | Screw M3x6 Philips Pan Head 1
{2A)
L04 QEQ0222A | E-Ring 2mm 1
LOS CEOO510A | Screw M3x8 Philips Pan Head 3
(24)
LOG QECOO31A | Washer 4mm 1
L07 OEQO597A | Washer 3-8-05 2
LO8 OEDOBO7A | Screw M3x3 Philips Pan Head 3
{3A)
LOO OEDO664A | Screw M4x8 Philips Pan Head 2
{24)
LtO OEBO574A | Washer 4mm Spring 2
L11 QEQOSE3A | Nut Hex. M4 brs
L3 OEQO172A | Washer 3mm Toaothed Lock 2
L14 0EQOB14A | Screw M3x§ Philips Pan Head 2
Triple
L15 DEDO259A | Screw M2.6x4 Philips Pan Haad 2
Triple
L1& DEDOS07A | Nut Hex, M3 2
Li7 O0EQOQ581A | Washer 3mm Spring 2
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S¢hematic

Ref. No. Part No. Description Q'ty
AD4 CAD5213B | Mechanism Ass’y N.100011 (4/4} 1
o1 CBO05754A | Cement Resistor 155 10W 1
02 CAO05132A | Base Switch Ass'y 1
03 CAOB026A | Cassette Sensor Ass’y 1
04 CA08221A | Reel Motor Ass'y 1
05 CAQ5220A | Capstan Motor Ass'y 1
06 CAD5134A | Eject Damper Bracket Ass'y 1
07 CAD5223A | Back Tension Arm Ass'y 1
08 DCO5673A | Back Tension Spring 1
Q9 CAOS031A | Record Sensor Ass'y 1
10 BAO36B8A | Logic Control P.C.B, Ass'y 1
11 0BO7629B | 19P Plug P.C.B. 3
12 CADB158A | Motor Cap Ass'y 1
13 BAQ3813A | Reel Motor Governor P.C.B, Ass'y| 1
LO1 DEQDGO7A | Screw M3x8 Philips Pan Head 1
{3A}
Lo2 DEQ0622A | Screw M3x5 Philips Pan Head 8
{24}
LD3 0EQO0222A | E-Ring 2mm Ll
LO4 QEQOB124, | Screw M3x6 Philips Pan Head 5
(2a)
Los QEQ0510A | Screw M3x8 Philips Pan Head 1
(24}
LO& QECO597A | Washer 3mm 1
Lo?7 DEOOS07A | Mut Hex. M3 1
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9.10, Mechanism Ass'y N-100011 {4/4} (AD4}

LO2
10

Fig. 9.10
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9.12. Ball Drive Mechanism Ass’y (B02}

Fig. 9.11

Schematic

Ref. No. Part No. Description Q'ty

BO1 CAO5167B | Head Mount Basa D Ass'y 1
o1 0C06179C | Pressure Roller Arm Shaft Spring 2
a2 QC05175B | Pressure Roller &rm Collar {B) 2
03 CAOB208B | Pressure Roller Arm D Ass’y B 1
04 0C05174C | Pressure Roller Arm Collar (A} 2
o5 CAO05174A | R-B2 Record MHead Ass’y 1
08 CAOQ0S173E | P-53 Playback Head Ass'y 1
a7 0C05477B | Pressure Roller Arm Shaft C 2
[¢:] 0C03525A | Steel Ball 3mm 4
09 CAO05207A | Pressure Roller Arm D Ass’y 1
10 CADB169C | Head Mount Basa F Ass'y 1
11 DCO55E5A | Head Spring B 2
12 QCO5559A | Head Spring Shaft A 2
13 0CO055661A | Record Head Azimuth Screw 1

1000
14 0C055644 | Plate Stud 2
15 DCO555866 | Head Pressure Plate 2
B 0CO0S55588 | Playback Head Azimuth Screw 1
0OBO75518 | 10P Plug P.C.B, 1

LD DEQ0222A | E-Ring 2mm 2

£02 OEO0BQ7A | Nut Hex. M3 4

LO3 OE0Q0581A | Washer 3mm Spring 4

Lo4 0CO05567A | Washer tmm Steel 2

L05 OEQQS29A | Screw M2.6x8 Cup Point 2

L0B6 0EON120A | Screw M2.6x3 Philips Pan Head 4

L7 DEQDBIZA | Screw M2x2.5 Philips Pan Head 2

{JCIS)

Bo2 CADS5219C | Ball Drive Mechanism Ass'y 1
[dd] CADG5217A | Brake Drum Ass'y 2
02 QCOB666A | Clutch Plate B 2

OCOS6678 | Clutch Felt 2
03 CADS2354 | Reel Hub C Ass'y 2
D4 CADS230C | Clutch Pulley B Ass'y 1
v} CA05231C | Clutch Pulley F Ass'y 1
06 CAO0B233A | Reel Hub Gear B Ass'y 2
07 CAQ05232C | Center Gear Ass'y t
038 0C020244 | Ball 2mm <]
09 CAQ05214B | Reel Holder Ass’y 1

LO1 QEODB26A | Screw M2x3 Cup Point 2

LO2 QEQO042A | E-Ring 1.5mm 7

LO3 0C056728 | Washer 2.15mm 6

LO4 0CO05687A | Clutch Washer 2

LOS QCOS707A | Washer 2.15x0.2mm 2

LO& 0C05688A | Washer 5.1mm 2
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9.13. Auto Shut.off Ass’y (B03) 9.15. Ree! Motor Ass'y (BO5) 9,16. Capstan Motor Ass'y (BOS)

Fig. 9.17

LOI

Fig. 9.14 -
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Schematic

Ref. No. Part ¥o. Description C'ty
BO3 CAOB137A | Auto Shut-off Ass'y 1
o1 BAO3G63A,| Shut-off Luminous P.C.B, Ass'y 1
02 CAN5156A | Shut.off Blade Ass’y 1
03 0C05461C | Shut-off Holder i
04 0CO5467A | Shut-off Shutter 1
05 CAOQB138A | Shut-off Base Ass'y i
06 BAO36G4A1 Shut-off Sensor P.C.B. Ass'y 1
07 0C05476R | Phota Transistor P.C.B., Cover 1
LO1 OEQ01684A ¢ Screw M2x4 Cylinder Head 5]
LO2 0E00121A | Screw M2,6x8 Philips Pan Head 2
LO3 0E000264A | Washer 2,.6mm Spring 2
LO4 0E000254 | Washer 2mm Spring 6
LOS OCO3613A | Washer 1.6mm Plastics 2
LO6 0EQ0185A | E-Ring 1.2mm i
BO4 CAD05124A | Eject Damper Bracket Ass'y 1
43} CAQ05047A | Eject Damper Ass'y 1
02 0CO05135A | Center Guide 2
03 0C05232C | Eject Damper Linkage 1
04 CAQB0684 | Damper Plate Ass'y 1
05 CAD5046A | Damper Plate Holder Ass'y 1
LO1 DED02204A | Screw M2.Bx8 Philips Pan Head 2
LO2 QEQ0026A | Washer 2.6mm Spring 2
L03 OED0G12A | Screw M3x8B Philips Pan Head 2
{24)
04 OEQQ0S3A | E-Ring 2.3mm 1
BOS CA05221A | Reel Motor Ass'y 1
m OCGE700A | Reel Motor Pulley A 1
02 OCO57024 | Reel Motor Holder A 1
03 0C03771A | Resl Motor (IMHI} 1
LOY QEQ0626A | Screw M2x3 Cup Point 2
LO2 0EO00120A | Screw M2.6x3 Philips Pan Head 2
LO3 OEQOD28A | Washer 2.6mm Spring 2
BO6 CAQ5220A | Capstan Motor Ass'y 1
o1 CADS2034 | Motor NSM-2 1
02 0CO5509A | Floating Sheet 1
03 0C051980 | Motor Plate 1
04 0C05510A, '| Floating Bush 3
05 GCO5508A'} Bush Collar 3
06 0CO056714A | Motor Puliey D 1
07 BAO3662B | Capstan Motor Governor 1
P.C.B. Ass'y
LOq QEQO025A | Washer 2mm Spring 3
LO2 QEQ0004A | Screw M2x8 Cylinder Head 3
LO3 0EQ06264, -| Screw M2x3 Cup Point 2
BO7 CAD5171A. | Fiywheel Holder Ass'y 1
01 CA050084Ai | Flywheel Holder Sub Ass'y 1
£o1 0C054948 ;| Thrust Screw 2




9,18, Cassette Well Plate Ass'y (B0B) ' 9.21. Alignment Beacon Ass’y (B11) 9.24. Bass Switch Ass'y {B14)

Fig. 9.18

9.19. Cassette Well Ass’y {BQ9}

Fig. 9.21
9.22, Motor Cap Ass'y (B12)
Q!

9.23. Cassette Holder Ass'y (B13)

Fig. 9.19 at

9.20. Eject Linkage Ass'y {B10)
0z
Qi 03

°2W
——L0OI

Fig. 8.20

Fig. 9.23
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SF‘:::"“Na;i_c Part No. Description 'ty S;';‘f"“ﬁ;'_c Part No. Description Q'ty

BO8 CADS062A | Cassetta Wel) Plate Ass'y 1 B15 CAO05136A | Counter Holder Ass'y 1

1)} 0C05336B | Cassette Well Plate B 1 o1 0B03882A | Headphone Jack 1

Q2 CAOS5153A | Gassette Spring Ass'y 2 02 OBOA0E7A | Memory Switch 2

.01 QEOQDO25A | Washer 2m Spring 4 03 0C053160 | Counter Holder 1

LOZ OEDOOO2A | Screw M2x3 Cylinder Head 4 04 0j03z2268 | Jack Cover 1

05 0B012954 | Jack |nsulating Washer 2

B09 CAOS135A | Cassette Well Ass'y 1 06 CAOQ5038A | Tape Counter Ass'y 1

L01 OEQD612A | Screw M3x8 Philips Pan Head 2

o CADBOSEA, | Well Stopper Ass'y 1 {24}

02 CAQB061A | Cassette Well Assy {B) 1
03 0C05276C | Cassette Case B.R 1
04 QC06277C | Cassette Case B.L 1
05 0C05265C | Lid Holder 1
oG 0C05373A | Cassette Rubber i
LO% QEQD2224 | E-Ring 2Zmm 1
Laz QEQO245A | Screw M2.6x25 Philips Pan Head 4
B10 CA0S5172A | Eject Linkage Ass'y 1
01 CAOS5043A | Eject Linkage Sub Ass'y 1
02 0C0O5132A | Eject Roiler 1
L QEQOOA2A | E-Ring 1,.5mm 1
B11 CAOS5144B | Alignment Beacon Ass’y 1
01 0c05261C | AJ Lid Arm Spring 1
02 CADSB064A | A) Lid Arm Ass'y 1
03 0CO5311B | AJ Cover Stud 4
04 CAQ51438 | Al Plate Ass'y 1
a5 CAOS063A | AJ Plate Holder Ass’y L 1
06 BAOQ3GEEB | 400Hz Osc. P.C.B. Ass'y 1
07 CAQS0694A | AJ Plate Holder Ass'y R 1
L0 | DEOQ226A | Screw M2.6x4 Philips Pan Head 2
LO2 QEQODZEA | Washer 2,6mm Spring 2
B12 CA05158A | Motor Cap Ass'y 1
M 0C037964A | Motor Cap 1
174 0C03794A | Motor Cover A 1
03 0C0O3798A | Motor Cover B 1
813 CAOB044A | Cassette Holder Ass'y 1
01 CAQB0584 | Cassette Hold Plate Ass'y 1
02 QC05%2448 | Linkage Spring 1
03 CAQB059A | Cassette Arm A Ass'y 1
04 CAO5060A | Cassette Arm B Ass'y 1
05 QC05248C | Hold Spring 1
06 QC052178 | Hold Roller 1
Lo QE002224 | E-Ring 2mm 1
L02 QEQQO424 | E-Ring 1.5mm 2
814 CA05132A | Base Switch Ass'y 1
o1 0C05091A | Base Switch Holder 1
02 0C050924 | Switch Spring A 1
03 QBO7086A | Micro Switch {33-5} 1
04 BAO3BE6A | Head Base Switch P.C.B. Ass'y 1
LM 0EQ0218A | Screw M2x10 Cylinder Head 2
LG2 0E00025A | Washer 2mm Spring 2
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sa’;:mNa;"c Part No. Description Q'ty S;Zf‘mh?;"c Part No. Description o'ty
B16 CAO5145A | Head Base Solenoid Ass'y 1 co2 CAD5047A | Eject Damper Ass'y 1
o1 CAOS027A | Base Lock Arm Ass'y i o1 OCO6258E | Damper Holder 1
0z 0C0B0994 | Head Base Solencid 1 02 0C062794 | Damper Haolder Ring 1
03 CAQB041A | Base Damper Holder Ass'y 1 03 DCOB429A | Exhaust Adjust Screw C i
04 CAO05133A | Base Damper Ass'y 1 o4 QCA6283A | Cylinder B 1
Lo DEODS07A | Nut Hex. M3 1 05 0COG2780 | Seal 1
102 DEOO1 72A | Washer 3ram Toothed Lock 1 06 CAD5126A | Piston Ass'y 1
La3 0COB098A | Solenoid Bolt 1 07 0C06277A | Guide 1
LO4 OEOO612A | Screw M3x6 Philips Pan Head 2 02 NC05328A | Damper Spring 1
{2A) 09 0C05488A | Damper Linkage Plate 1
LOS QEQO026A | Washer 2.8mm Spring 2 10 0C062748 | Bush 1
LG 0EQQ220A | Screw M2.6%8 Philips Pan Head 2 1% 0CO6336C | Exhaust Bush B 1
. LO1 OEQOQZ534 | Washer 3.3mm 2
B17 CAOD5053A | Brake Solenoid Ass'y 1 .02 OEQ0053A | E-Ring 2.3mm 1
o1 0COB086E | Brake Solenoid 1 co3 CA05133A | Base Damper Ass'y 1
02 0COS0OBTB | Brake Solenoid Spring 1
03 QCO5085A | Brake Linkage 1 01 0COB258E | Damper Holder 1
LOt 0C05419A | Brake Boit $ 02 0C06279A | Damper Holder Ring 1
L02 OEQO233A | Washer 2.6mm Toothed Lock 1 03 0C05429A | Exhaust Adjust Screw C 1
L03 OEDQO0Z1A | Nut Hex. M26 1 04 0C052834 | Cylinder B i
as 0CO6278D | Seal 1
B18 BAOD3772A | Power Switch Ass'y 1 06 CAQB1254 | Piston Ass'y 1
07 0C06277A | Guide 1
m OMD33214 ] Lever Cover Name Plate B 1 03 0C05328A | Damper Spring 1
02 | OHO3391D | Switch Lever Cover C 1 09 | DCOS513A | Head Base Dampér Plate 1
03 0BO7080U | Power Switch 1 10 0CO82748 | Bush 13
13 0C06335C | Exhaust Bush B 1
B19 BAO03773A | Lever Switch Ass’y 28 2 101 QE00253A | Washer 3.3mm 2
{DNL. EQ SW) L02 QEGO0S3A | E-Ring 2.3mm 1
m OMO3320A | Lever Cover Mame Plate A 1
D2 0HOD3192D | Switch Lever Cover A 1 chsg CAD5208B | Pressure Roller Arm D Ass'y B 1
03 OB07009A | Lever Switch 25 1
- N o GAQ20124a | Erase Head E-54 1
B19 BAOS3776A | Lever Switch Ass’y 4 1 Qz CAOB207A | Pressure Roller Arm D Ass'y 1
{Dolby NR SW) L01 OEDOB91A | Screw M2x3 Philips Pan Head 2
01 OMO3320A | Lever Cover Mame Plate A 1 Lo2 QEO0M174 | Washer 2mm 9
02 0HO3192D | Switch Lever Cover A 1
03 0BO7020A ; Lever Switch 4 1 cos5 CAD51738 | P-53 Playback Head Ass'y ]
B19 BAO3BI0A | Lever Switch Ass’y 48 1 o1 GA02013A | P-53 Playback Head 1
(Tape SW 02 GAO1017A | PH Plate Ass'y 1
01 OMO3320A | Lever Cover Name Plate A 1 LO9 OEQD0044 | Screw M2x3 Cylinder Head 2
02 0HO3192D | Switch Lever Cover A 1
03 OBO7i33A | Lever Switch 45 1 cos CAO05T74A | R-52 Record Head Ass'y 1
Bi19 BAO380GA | Lever Switch Ass'y 2 1 a1 GA02007E | R-52 Record Head 1
{Monitor SW) 02 | GAC1018A] RH Plate Ass'y 1
01 OMO3320A | Lever Cover Name Plate A * LO1 OEOODD4A | Screw M2x4 Cylinder Head 2
02 QHG31920 | Switch Lever Cover A 1
a3 0B07142A | Lever Switch 2 1
ctl CADS5143B | AJPlate Ass'y 1
o1 QCO5708A | Adjust Plate 1
02 QCOS1G1C | Base Stopper Rubber 2
03 GBO7038A | VR 80082 {Pitch Contral} i
101 CEOB0A | Nut Hex, ME 1
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0.30. AJ Plate Assy {C01) 9.23. Pressure Roller Arm D Ass’y B (C04)
) LD

9.26. Head Base Solenoid Ass'y (B16)

9,31. Eject Damper Ass’y {C02)

Fig. 9.26

9.27. Brake Solenoid Ass'y {B17)

]| L0}
9.32. Base Damper Ass'y {CO3) LO1
ol 02
01
Fig. 9.27

Fig. 9.32

78



10. WIRING DIAGRAM

(0 To cHassis

10.1. Amplifier :
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Fig. 10.1

Note:

Table of wire colors

BLK - Black GRY - Gray
BLU - Blue GRN - Green
ORN- Orange RED - Red
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BRN - Brown
YEL - Yellow
WHT - White



10.2. Mechanism
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11. BLOCK DIAGRAM

11.1. Ampilifier
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11.2. Mechanism

Test Tone Switch
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14. SCHEMATIC DIAGRAM
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Not{:s: 1. R channel circuits are omitted when R channel circuits are equal to the L channet.
Schematic reference Nos. 100-199, 700-799 show L channel‘s parts and 200-299, 800-899 show R channel’s. 2. S:hernatic reference Nos. 300-389, 400-499 show common parts for both L and R channels.

(For example, R101 is an L channel's resistor and omitted R201 isan R channel’s.) . { )} shows an R channel's terminal No.
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14.2. Mechanism
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14.2. Mechanism
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14.3. Capstan Motor Govarnor
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15. TROUBLESHOOTING

15.1. Note

{1)

(2}

(3)

(4)

(8)

Check to insure whether the outputs + 12V, + 17 V
and + 5 V of the logic control are correct.

In general fogics, the output high level is not less
than 2.4 V, and output low level not more than
04-0.5 V.

The output between 0.4—2.4 V does not belong
either to 'L " or "H", and is generated if TTL IC is
damaged or over-loaded (This voltage is called “Half
Level’).

The threshold level of the TTL IC is shown to be less

“than 1.1—0.8 V while “L" level, and more than 1.9

V—2.0 V while “"H" level.

Normally, if the input is open, it is regarded as high
level.

The logic control board if separated from the chassis
does not activate accurately as its grounding is also
separated, therefore check thereon shall be made
upon connecting the grounding of the PCB control
and chassis with a jumper wire both ends of which
are provided with a clip {particularly when an
extension cord is used).

When a check is made on Amp. etc. by means of an
extension cord, re-adjustment shall be made without
fail {after final installation to the model chassis).
The check without removzl of an extension cord
will cause inaccurate adjustments.

Either Nakamichi SX or EX!] tape shall be used
while adjustments {particularly while adjustments of
bias and record/playback level).
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Should another difference branded tape be used in
its place, the set shall previously be adjusted
according to each of the actual tape in use.
However, if low quality tape should be used,
optimum quality of a set will not be obtained {such
as distortion, S/N, Dynamic Range, etc. will be
deteriorated).

15.2. Troubleshoots
16.2.1 Capstan motor does not rotate:

(1
(2)
(3}
{4)

(5}

(6)

Defective capstan motor governor,

Defective capstan motor,

Pitch control volume is out of accuracy.

The lead wire between capstan motor governor and
capstan motor is cut.

The {ead wire between the governor and pitch
control volume is cut.

+ 12V is not being supplied to the governor,

15.2.2 Auto Shut-off does not work {at tape end}:

(1

{2
(3}
(4)

One of D403 through D406 is defective {excessive
ripple of + 12 V}

Shut-off driver is defective.

Shut-off sensor is defective.

+ 12 V regulator is defective {excessive ripple of
+12 V).



15.2.3 Auto Shut-off activates {other than tape end):
{1} Shut-off belt is cut.

(2) Shut-off sensor is defective.

{3) Take-up torque is too weak.

{4} Defective shut-off driver.

{5) Pressure roller spring is not at the correct position.

15.2.4 Beacon does not flicker:
{1} 1C 607 is defective,

{2) IC 608 is defective,

{3) Defective playback head.

{4} Defective playhack head amp.
{5} Defective record head,

{6) Defective beacon LED.

{#] Tape trave! is incorrect.

{8} Defsctive Record Eq. Amp.

15.2.5 Does not Shut-off while FF, Rew (at tape end):

(1} Defective ICB03,
{2) Defective IC604,
{3} Defective fast driver {in Q626 circuit}.

156.2.6. Remained only in Play mode:

{1) Defective HCB05,

{2} Defective ICB06.

{3) The driver of the head base solenoid is defective.
{4) Defective touch control switch ass’y.

{6 Defactive head base solenoid.

15.2.7. Remained only in Record mode:
{1} Defective |C601.
{2] Defective 1C602,
{3) Defective 1C603.
{(4) Defective touch control switch ass'y.

156.2.8 BRemained only in Rewind mode:
{1} Defective touch control switch ass'y.
{2) Defective 1CB06.

{3} Either RL 801 or driver is defective.

16.2.9. Remained only in Fast Forward mode:
{1) Defective touch control switch ass'y.

{2) Defective 1C6086.

{3} Either RL 602 or driver is defective.

15.2,10. Remained only Pause mode:
{1} Defective IC601.

{2y Defective 1C603.

{3} Defective 1C604,

(4) Defective touch control switch ass'y.
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15.2.11. Does not change to Play mode:
{1) Defective touch control switch Ass'y,
{2) Defective 1CB05,
{3} Defective |CE08.
{4) Head base solenoid and driver are defective.
(5) Auto shut-off driver is defective,
{8} Head base is not operating accurately (when heavy).
{7) Ball drive mechanism is ont operating accurately,
{8} Defective take-up reel.
{9) Defective cassette tape (hard to rotate, etc.}.
{10} Pressure roller spring is out of the correct position.

15.2.12. Does not change to Record mode:

{1} Touch control switch ass'y is not operating accurately,
{2) Defective record protect switch.

{3} Defective 1C601.

(4} Defective 1C602,

{5} Defective IC803.

15.2.13. Does not rewind:

{1) Touch control switch ass'y is not operating accurately.
{2} Defective ICE06.

{3) RLB01 and driver are defective.

{4) Defective reel motor,

{B) Pulley of the reel motor is too loose.

{6) Defective ball drive mechanism ass'y.

{7} RL602 and driver are defective.

(8] Defective brake solenoid driver.

{9) Defective brake solenoid.

15.2.14. Does not Fast Wind:

{1} Defective touch control switch ass’y.
{2} Defective [CEO6.

{3) RLB0Z and driver are defective.

{4} Defective reel motor,

{5} Pulley of the reel motor is too loose.
{6) Defective ball drive mcehanism ass’y.
{7} RL802 and driver are defective,

{8) Brake solenoid driver is defective.

{9) Defective brake solengid.

15.2.15, Does not pause:

{1} Touch control switch ass'y is defective.

{2) Defective IC603.

{3} Defective ICE04.

(4} Defective 1C602.

{5) Head base solenoid and driver are defective.

15.2.16. Brake does not operate:
{1) Defective solenaid.

(2) Defective solenoid driver,

{3) Defective {CE0B.

{4) RLBD1 and driver are defective,
{5} RL602 and driver are defective.



1%.2.17. Head base solenoid does not operate:
{1} Defective head base solenoid.

{2) Defective head base switch ass’y.

{3) Defective solenoid driver,

{4) Defective IC602.

(5} Defective IC605,

{6) Defective ICB06.

(7) Head base is not operating accurately {when heavy).

15.2.18. Record mode operates without cassette tape:
(1) Incorrect adjustment of record protect switch.

{2} Defective IC601.

{3) Defective IC602.

(4} Defective 1C603.

15.2.19. Logic Control does not operate:

{1} + 5V not being induced.

{2) Cassette sensor switch is defective.

{3) Incorrect adjustment of cassette sensor switch.
(4} Defective touch controf switch ass'y.

{5} 18P connector is out of contact.

15.2.20. Does not auto rewind:

{1} Auto rewind switch is out of order,
{2} Defective auto rewind driver.

(3) Defective ICE06.

15.2.21. Tape speed is too fast

{1) Defective capstan motor governor,

{2) Defective capstan motor generator.
{3} Lead wire of sensor is cut.

{4) Incorrect adjustment {semi-fixed VR),

15.2.22. Does not playback:

(1) Playback head is defective.

{2} Defective PB head amp, ass’y.

(3} Defective PB Dolby NR Ass'y.

{4) Defective DNL ass’y.

{5} Defective tine amp. ass'y.

{B) Dirty PB head.

{7) Mute is not operating.

{8) Wire between playback head and 10F connector is
cut.

15.2.23. Does not record:
{1) Defective record Eq. amp. ass’y.
{2} Defective record head.
(3} Defective record Dolby NR Ass’y.
{4) Bias oscillation is not generating.
{5) Defective Mic. amp. ass’y,
{6) Defective 19 kHz MPX filter,
{7) Incorrect tape travel.
(8 Either capstan or pressure roller is dirty.
{9) Dirty playback head.

{10) Remained only in mute,

{(11) Cut lead wire between record head and 10P
connector,
{12} Defective tape switch.

15.2.24. Bias does not osciflate:

{1) No voltage to bias oscillation circuit.
{2} Defective bias oscillation circuit.

(3} Defective erase head.

15.2.25. Does not erase:

{1) Defective erase head.
{2) Dirty erase head.

{3} Bias is not oscillating.
{4) Incorrect tape travel.

15.2.26. Level variations:
{1 Incorrect tape travel.
{2) Defective pressure roller,
{3} Variation of take-up torgue.
{4} Defective erase head guide {inciuding incorrect
adjustment).
{5} Dirtycapstan or prassure roller,
{8} Defective flywheel ass'y.
{7} Incorrect adjustment of pressure roller,
{8} Record head and playback head are out of correct
alignment.
{9) Defective piayback head,
{10) Defective record head.
{11) Incorrect adjustment of flywheel thrust screws.

15.2.27. Tape folds:

{1) Tape guide is in incorrect position.

{2) Pressure roller is not in the right position against
capstan,

{3) Head mount base is bent.

{4) Dirty capstan.

{5] Defective pressure roller.

(8] Defective cassette tape (non-uniformity of magnetic
surface}.

{7} Defective cassette housing.

15.2.28. Unable to secure correct level while record/
playback:

(1) Distorted,

{2) Defective record head.

{3) Defective playback head.

{4) Defective record g, amp.

{5 Defective piayback amp.

{6) Incorrect adjustment of playback head amp.

{7) Playback head and record head are not in correct
alignment,

{8 Incorrect tape travel,



15.2.29. Great mechanical noise:
(1) Defective pressure roller.

{2} Defective ball drive mechanism.
{3) Defective capstan motor.

{4} Fiywheel is defective.

{5} Defective counter.

(6) Defective reel motor.

16.2.20. Sound is distorted:

{1} Playback head is dirty,

(2} Record head is dirty.

{?) Head(s} is{are) magnetized,

{4) Record head is defective.

{5) Playback head is defective,

{6) Bias oscillator circuit is defective.

{7) Excessive high level at Record/Playback.

15.2.31. Signal to Noise ratio is deteriorated:

{1) PB Head is magnetized.

{2) Bias leakage.

{3] Excessive ripple from power source,

{4) Either PB head or Rec. Head is defective.

(5) Defective PB head amp. (Noise level is great).
(6} Defective record amp. (Noise level is great).

15.2.32. High frequency is deteriorated:
{1) Misalignment of Record head azimuth.
{2} Record head is dirty.

{3) Playback head is dirty.

{4} Defective Playback head.

{5} Defective Record head.

{6) Head(s) is{are} magnetized.

{7} Incorrect bias adjustment against tape,
{8} Defective 19 kHz MPX Filter.

15.2.33. Induction of Wow/flutter:

{1} Defective capstan beit.

(2) Defective flywheel ass'y.

{3) Defective capstan flangs.

{4) Defective pressure roller ass'y.

{8} Defective capstan motor,

{6) Variation of take-up torgue.

{7) Abnormality of back tension.

{8} Drive parts) is{are) dirty.

(9) Slippage between pressure roller and tape.
{10) Defective ball drive mechanism ass’y.

15.2.34. Meters do not flutter:

{1} Meters themselves are defective,

{2} Defective meter amp,

{3) Tape is not played back.

(4) Neither being recorded nor monitored.
- {B) Meter lead is shorted.

{6) Meter lead is cut.
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15.2.35. No power transmission:

{1} Defective power cord.

{2} Defective power switch,

(3} Defective change-over plug and socket.
{4) Defective main transformer.

{5) Defective DC supply circuit.

15.2.36. Ineffective mute:

{1) No mute signal from logic board.
{2} Defective mute driver.

{3} Defective record eq. amp.

{4} Defective PB Head Amp..

15.2.37. No oscillation of 400 Hz:

{1} Defective osciilation circuit. -

{2} Defective test tone switch,

{3} Shorted lead between test tone switch and main
P.C.B. ass'y. ’ _

(4] Cut lead between test tone switch and main
P.C.B. ass'y.

15.2.38. Tape speed is too slow:
{1) Defective capstan motor governor.
{2} Defective capstan motor,

15.2.39. Remained in mute mode:

{1} Continuous generation of mute signals from logic
beard.

{2} Defective mute driver.

{3} Defective record amp.

{4) Defective playback head amp.

15.2.40. Defective memory rewind:

{1) Defective tape counter.

{2) Defective memory switch.

{3} Defective driver of memory rewind.

15.2.4%. No activation of tape counter:
{1} Defective tape counter.
{2 Defective counter beit.

15.2.42, Unsatisfactory sound at Dolby NR IN:

{1} Record/playback level is away from correct level
{0 dB).

{2) Ingorrect adjustment of Record Dolby NR.

(3} Incorrect adjustment of Playback Doiby NR.

{4) Incorrect bias adjustment against tape.

{B) Defective Record Dolby NR.

{6) Defective Playback Dolby NR.

{7) Incorrect playback gain {400 Hz level tape
(DAD9005A)).

15.2.43. Pneumatic damper ineffective:

{1) Defective pneumatic damper.

{2) Defective mechanism {heavy or does not work}.
{3) Incorrect adjustment of damper.



16. SPECIFICATIONS

Power supply
Power consumption
Tape speed
Wow & flutter

...........................

Frequency response

Signal to Noise Ratio

Total hasmonic distortion
Erasure

Channet separation
Crosstalk
Bias frequency
Input:
Mic input
Blend mic
" DIN mic input
Line
DINRadio -+ v cevvvrrrarvannearnnsinns
Output:
DIN line output
Headphones
Transistors
Diodes

Weight

100, 117, 220, 240 V AC 50/60 Hz
60 W Max.

1-7/81ips *1%

less than 0.1% {DIN 45507 weighted peak)
less than 0.05% Wrms )
35— 20,000 Hz + 3dB

{Dolby NR in, SX or EXII tape)
better than 65 dB

{Dotby NR in, Wrms, CCITT, 400 Hz,
3% distortion)

less than 1.5% {at 400 Hz, 0 dB}
better than 60 dB

{at 1 kHz, saturation level)

better than 35 dB {at 1 kHz, 0 dB)
better than 60 dB {at 1 kHz, 0 dB)
105 kHz

0.2mV 10 k2
0.2 mV 10 k&2
0.2 mV 10 k2
50 mV 50 k2
5 mV 20 k&2

#® Specifications and appearance design are subject to change for

further improvement without notice.

® Dolby NR under license from Dolby Laboratories Inc.
& The word "DOLBY NR" and the Double-D-Symbol are trademarks

of Dolby Laboratories Inc.
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