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1. GENERAL

1.1, Voltage Selector

Voltage selector is installed on the rear panel for Other version of the Nakamichi DRAGON,
This voltage selector can select either 120 V or 220-240 V at customer’s disposal.

1.2. Parts List for Carton and Packing
Part No. Description Qty
OF03685B Inner Carton
OF03686B Outer Carton
OF03629B Packing

N =

2. MECHANICAL ADJUSTMENTS

2.1. Mechanism Control Cam Adjustment
Before adjustment, remove the Front Panel Ass’y and the Cover
Plate,

(1) Offset Adjustment of Control Motor Driver

(a) Refer to Fig, 2.1,

Adjust VR604 and VR603 on the Logic P.C.B. Ass’y to
locate approximately at the middle of the variable range.
Then turn ON the Power switch,

VR604 (for Cam position stop)

VR603 (for Cam position play)

(b) Press the Stop button to set the cassette deck in Stop mode,
Adjust VR604 (for stop) so that the “S” mark on the Cam
corresponds to the pointer on the mechanism chassis.

(c) Press the Play button to set the cassette deck in Playback
mode. (Cam will rotate, and the position marked with “PY”
comes to the pointer.) Adjust VR603 (for play) so that the
“PY”’ mark on the Cam corresponds to the pointer.

(d) Repeat above (b) and (c) 2 — 3 times so that the “S” and
“PY”” marks on the Cam correspond to the pointer accurately
in Stop and Playback modes respectively.

(This adjustment is required because the position adjusted by
one volume will be slightly changed when the other volume is
adjusted.)

(e) Set the cassette deck in F.F,, Pause, or Cue mode by pressing
each button.

Check to insure that the pointer is in a range of “F”, “PS”,
“CU” mark respectively.

(f) If out of the range, precise adjustment for each position
according to *(2) Offset Fine Adjustment of Control Motor
Driver’’ will be required.

(2) Offset Fine Adjustment of Control Motor Driver

Adjust only if a satisfactory result is not obtained in ‘(1) Offset
Adjustment of Control Motor Driver’’, This adjustment is made by
changing the value of the fixed resistors on the Logic P.C.B. Ass’y.
Note: The value of voltage is typical value,

(a) Obsexvation Point of Reference Voltage

Observe the each voltage at the sliding contact of the Cam Control
Volume VR605 (10 kf2) in Stop, Fast (F.F. or Rew,), Pause and
Playback modes.

(b) Reference Voltage
Reference voltage at the sliding contact of VR605 (Cam Control

Volume) in each mode is as follows:
Mode Reference Voltage (Typical Value)

Stop ov

j——- 20V 025V
Fast (F.F./Rew.) —2.0V
Pause —6.5V

1——2.6 V04V
Play —9.1V

(c) Resistors for Adjustment

Mode Ref. No. Typical Value
Fast (F.F./Rew.) R640 22 kQ
Pause R643 76.8 k2 (F)
Play R639 10 kO

(d) Adjustment Procedures

1) Set the cassette deck in Stop mode, then check to insure that
the voltage at the sliding contact of VR605 is 0 V (£0.3 V).

2) Set the cassette deck in F.F, mode, then adjust the value of

R640 so that the voltage at the sliding contact of VR605 will
become lower by 2.0 V (£0.25 V) than in Stop mode.

3) Press the Pause button to set the cassette deck in Pause
mode. Adjust the value of R643 to obtain —6,5 V (+0.4,
—0.15 V) at the sliding contact of VR605.

4) Set the cassette deck in Playback mode, then adjust the value
of R639 so that the voltage at the sliding contact of VR 605
will become lower by 2.6 V (£0.4 V) than in Pause mode.

7d

Mechanism
Chassis

Fig. 2.1

2.2, Reel Motor Speed Adjustment in Play mode

(1) Connect a DC voltmeter to TP1 and GND on the Logic
P.C.B. Ass’y.

(2) Without loading a cassette tape, set the cassette deck in Play
mode,

(3) Adjust VR601 on the Logic P.C.B. Ass’y to obtain —4 V on
the DC voltmeter.

2.3. Record Head and Playback Head Tilt Adjustment

Note: On items 2.3 — 2.9, refer to Fig. 2.2 flow chaxrt.

Refer to Figs. 2.3 and 2.4.

(1) Load a Tilt Check Gauge M-9039 (DA09039A) in the
cassette deck,

(2) Clip the grounding terminal of the Tilt Check Gauge with
one end of the cord with clip, and the chassis of the cassette
deck with the other end.

(3) Remove both of the Height Gears.

(4) Set the cassette deck in Play mode. Check to insure whether
the Beacons Playback Head “Upper” or “Lower’’ and Record
Head “Upper’’ or “Lower” are illuminating, In order not to
give damages onto the head surfaces, push both of slide
knobs of the Gauge to the direction of arrow marks, then
return them to the original place to be in contact with record
head and playback head surfaces after Play mode is securely
locked.

(5) Check to insure freedom from contact between the Gauge
and pad lifter.

(6) Beacon Playback Head “Lower’’ will light on when height
adjustment screw (P) turned clockwise but Playback Head
“Upper’ when counterclockwise. Adjust so that both
“Upper’”’ and “Lower’’ will light on even when you move the
slide knob to the direction of an arrow mark and then
return it to the original place.

(7) Same procedures will apply to the Beacons Record Head
‘“Upper”’ and ‘“Lower”, except for the height adjustment
screw (R).

(8) Set the cassette deck in Stop mode and fit both of the
serrated Height Gears., Then set the cassette deck again in
Play mode and insure all of the 4 Beacons are illuminating, If
not, (3) through (7) will have to be repeated till satisfactory
results are obtained.
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2.4. Head Base Stroke Adjustment

Refer to Fig. 2.5,

Note: Before you conduct this adjustment, adjust with a “Tilt
Check Gauge’ to insure freedom from tilt on the playback
head and record head.

(1) Head Base Stroke Adjustment in Play Mode

(a) Load a Stroke Check Gauge M-9047 (DA09047B) in the
cassette deck.

(b) Move Record Head Indicator and Playback Head Indicator to
the direction of arrow mark “A’ with your finger tip and
then set the cassette deck in Play mode.

Then slowly release the Indicators and insure whether each of
the Indicators is in contact with record and playback heads.

(¢) Check to insure whether the ‘“P’’ pointer on the Playback
Head Indicator locates between the 2 lines on the Indicator
Plate,

(d) If the playback head stroke is noted to be misaligned, adjust-
ment can be made by moving the stroke adjuster assembled
in the head base assembly (either forwardly or backwardly).

(e) Check to insure whether the “P”’ pointer on the Playback
Head Indicator locates between the 2 lines on the Record
Head Indicator, thus check can be made on record head
stroke.

and Tape Guide Height Check M-9051 Adjustment
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If the record head stroke is noted to be misaligned, adjust-
ment can be made with a Record Head Mounting Gauge
M-9048 (DA0S048A),

Head Base Stroke Adjustment in Cue Mode

Load a Stroke Check Gauge M-9047 (DA09047B) in the
cassette deck.

Move Record Head Indicator and Playback Head Indicator to
the direction of arrow mark “A” with your finger tip and
then set the cassette deck in Cue mode.

Then slowly release the Indicators and insure whether each of
the Indicators is in contact with record and playback heads.
Check to insure whether the “C’’ pointer on the Playback
Head Indicator locates between the 2 lines on the Indicator
Plate,

If the playback head stroke is noted to be misaligned, adjust
VR602 on the Logic P.C.B. Ass’y till satisfactory results are
obtained.

After completion of the Head Base Stroke Adjustment, check
to insure accuracy of the Head Base Stroke Adjustment in
Play mode.

If the above are inaccurate, items (1) and (2) will have to be
repeated till satisfactory results are obtained.



Cue Mode

Fig. 2.5

2.5. Erase Head Stroke Adjustment and Tape Guide Height Check
Remove the Head Mount Base Ass’y.
Refer to Figs. 2.6 and 2.7,
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(a)
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©)

(C))
)
(a)
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3)
(a)

(b)
©

Erase Head Stroke Adjustment

Load an EH Stroke Check Gauge M-9051 (DA09051A) in the
cassette deck.

Set the cassette deck in Play mode, thus check can be made
on erase head stroke through the EH Stroke Indicator.

Check to insure whether the erase head surface is aligned
with red line on the EH Stroke Indicator. If not, adjust the
erase head stroke by loosening 2 screws A that assemble
erase head and erase head plate.

After completion of adjustment, 2 pes. of screws shall be
locked with lock tight paint,

Supply Tape Guide Height Check

Load an EH Stroke Check Gauge M-9051 (DA 09051A) in the
cassette deck.

Set the cassette deck in Play mode,

Slide the Supply Tape Guide Check Bar down against the
supply tape guide, and check to insure that the Supply Tape
Guide Check Bar is accepted by the supply tape guide.

Take-up Tape Guide Height Check

Load an EH Stroke Check Gauge M-9051 (DAO09051A) in the
cassette deck,

Set the cassette deck in Play mode.

Slide the Take-up Tape Guide Check Bar down against the
take-up tape guide, and check to insure that the Take-up
Tape Guide Check Bar is accepted by the take-up tape guide,

Fig. 2.6

Take-up Tope Guide Check Bar

Supply Tape Guide Check Bar.
\ EH Stroke Indicator

2.6. Erase Head Height and Tilt Adjustment
Refer to Figs. 2,8 and 2.9.

1)
2)

3)
4)

(5)

(6)

(O]

®)

Remove Head Mount Base Ass’y,

Load an EH Tilt Check Gauge M-9040 (DA09040A) in the
cassette deck,

Set the cassette deck in Stop mode,

Check to insure whether one of the 3 Beacons is illuminating.
Look down the mirror as shown by an arrow mark and
slowly turn the Screw ‘“Height” counterclockwise (or clock-
wise) so that the two horizontal lines on the mirror will
become superposed on the line (in different color) of the
erase head, and check to insure whether Beacon “1” is
illuminating,

Turn Screw “Tilt”’ counterclockwise (or clockwise) to light
on Beacon *“2”, Excessive turning will cause the Beacon “1*°
to light off. Adjustments of Screw ‘“Tilt’”’ will therefore be
conducted till both of the Beacons “1” and ‘2’ illuminate,
Turn Screw ‘“Azimuth’” counterclockwise (or clockwise) to
light on Beacon ¢“3”, Excessive turning will cause either
Beacon ““1” or “2” to light off, and therefore adjust Screw
“Azimuth’” until all of the 3 Beacons “1”, 2’ and “3”
illuminate,

Check to insure whether the horizontal line on the mirror
corresponds to that on the erase head. If not, (4) through (7)
will have to be repeated till satisfactory results are obtained.
After completion of adjustment, 3 pcs. of screws shall be
locked with lock tight paint,

Note: Before use of this gauge, check to insure freedom from

dust or dirts, or overflow in the groove of the erase head
surface,




2.7. Back Tension Adjustment
Refer to Figs, 2,10 — 2,13,

@

2
3)

“@

(€)
6)

Load a Tension Arm Adjustment Cassette (DA09056A) in
the cassette deck referring to Fig. 2.10.

Set the cassette deck in Play mode.

Bend the Back Tension Arm with pliers so that the gap
between the Cassette Holding Spring assembled on the Head
Base Ass’y and the Back Tension Arm becomes 0.5 mm as
shown in Fig. 2.11. Do not bend the top of the Back Tension
Arm,

Set the cassette deck in Stop mode, and remove the Tension
Arm Adjustment Cassette (DAO9056A), then set the cassette
deck in Cue mode,

In Cue mode, check to insure that the gap is found between
the Supply Reel Hub B Ass’y and the Felt of Back Tension
Ass’y as shown in Fig, 2,12,

Load the Back Tension Gauge (DA0O9055A) in the cassette
deck,

Set the cassette deck in Play mode and read the torque value
of Back Tension Gauge.

If the value is in a range of 6 g-cm to 10 g-cm, adjustment is
not necessary. If not, change the installation point of the
Back Tension Spring as shown in Fig. 2.13, and obtain the
torque of 7 g-cm to 9 g-em range,

DAO9056A
Tension Arm
Adjustment Cassette

Fig. 2,12

Decreose

Decrease
increase
Increase

Fig. 2.13

2.8,

Playback Head and Record Head Height Adjustment and
Azimuth Alignment

Refer to Figs. 2.14 and 2,15, Perform the following adjustments
successively.

@)
(@)

(b)
(o)
(@)
@)
()

(b)

3)
(a)

(b)
()

4)
@)
(b)

(©)

(G

(e)

(€]

®)

(h)
)

»

k)

o

Playback Head Height Adjustment

Set the Monitor switch to Tape, Tape Selector button to ZX
and Eq. switch to 70 us.

Connect a VTVM to Output Jacks.

Load a 1 kHz Track Alignment Tape (DA0S007B) and set
the cassette deck in Forward-Play mode,

Turn the PH Height Gear until the outputs of both channels
become minimum on the VI'VM,

Azimuth Reference Position Adjustment

With the Cassette Holder open, press the Forward-Play
button,

Adjust VR824 on the Auto Azimuth P.C.B. Ass’y so that the
Alignment Indicator coincides with the Pointer in the
Azimuth Alignment Motor Ass’y. Refer to Fig. 2.15.

With the Cassette Holder open, press the Reverse-Play but-
ton.

Adjust VR823 on the Auto Azimuth P.C.B. Ass’y so that the
Alignment Indicator coincides with the Pointer in the
Azimuth Alignment Motor Ass’y.

Playback Head Azimuth Alignment

Disconnect the Azimuth Motor by pulling out the connector
CN-5 of the Auto Azimuth P.C.B. Ass’y.

Load a 15 kHz Azimuth Alignment Tape (DA09004B) and
set the cassette deck in Forward-Play mode.

Turn the PH Azimuth Alignment screw until the outputs of
both channels become maximum on the VTVM,

Phase Adjustment and Record Head Height Adjustment and
Azimuth Alignment

Connect a DC millivoltmeter to pin 1 of CN-5 on the Auto
Azimuth P.C.B. Ass’y (CN-5 is removed),

Load a 15 kHz Azimuth Alignment Tape (DA09004B) and
set the cassette deck in Forward-Play mode.

Adjust the VR701 on the Main P.C.B. Ass’y to obtain 0 V on
the DC millivoltmeter. (Adjustment should be carried out
within approx. 10 seconds.)

Turn the Azimuth Alignment Tape upside down and set the
cassette deck in Reverse-Play mode.

Adjust VR702 on the Main P,C.B. Ass’y to obtain 0 V on the
DC millivoltmeter within approx, 10 seconds.

Load a Reference ZX Tape (DA09037B) and set the cassette
deck in Rec./Forward-Play mode,

Press the Level Calibration button to oscillate 400 Hz (0 dB)
and turn the RH Height Gear until the outputs of both
channels become maximum on the VTVM,

Press the Bias Calibration button to oscillate 15 kHz (—20
dB) and turn the RH Azimuth Alignment Screw until the
outputs of both channels become maximum on the VTVM,
Feed in 5 kHz (—20 dB) from an external generator. Set the
cassette deck in Rec./Forward-Play mode and adjust VR822
on the Auto Azimuth P.C.B. Ass’y to obtain the closest value
to 0 V on the DC millivoltmeter at pin 1 of CN-5.
(Adjustment should be done within approx. 10 seconds.)
Mount CN-5 on the original place,

Load a 15 kHz Azimuth Alignment Tape (DA09004B) and
set the cassette deck in Forward-Play mode, Note the
Indicator swing from the Pointer.

Turn the Azimuth Alignment Tape upside down, set the
cassette deck in Reverse-Play mode and note the Indicator
swing from the Pointer, (Indicaotr will move in the opposite
direction as above.)

Adjust the PH Azimuth Alignment Screw so that the Pointer
swings evenly in Forward-Play and Reverse-Play modes,

Load a 156 kHz Azimuth Alignment Tape (DA09004B) and
set the cassette deck in Forward-Play mode.

Pull out CN-5 of the Auto Azimuth P.C.B. Ass’y after the
Direction Indicator has been finished flashing.

Press the Bias Calibration button to oscillate 15 kHz (—20
dB) and turn the RH Azimuth Alignment Screw until the
outputs of both channels become maximum on the VTVM,
Mount CN-5 on the original place.
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2.9. Record Head Stroke Adjustment

Refer to Figs, 2,16 and 2,17.

Note: This adjustment will be required only to insure freedom
from misalignment of the record head stroke in the record
head stroke check mode.

(1) Check the accuracy of the record head stroke.

(2) Remove Head Mount Base Ass’y.

(3) Remove the record head assembly.

(4) Adjustment of Record Head Mounting Gauge M-9048 (DAO-
9048A)

(a) Mount the Block B onto the Mounting Gauge Plate.

(b) Loosen the 2 screws fixing the Block A,

(c) As shown in Fig. 2,16, hold the Gauges (3.05 mm and
0.1 mm thickness) between the Block A and Block B,
and fix the Block A with screws, pushing the Block A to
the 2 guide pins,

(5) Remove the Block B from the Mounting Gauge Plate.

(6) As shown in Fig, 2,17, mount the R-8L record head assembly
onto the Mounting Gauge Plate, then check the location of
the R-8L record head surface. (If record head touches the
Block C, loosen 2 pcs, of screws that assemble record head
and record head plate, then place the R-8L record head
assembly onto the Plate.)

(7) Remove the R-8L record head assembly from the Mounting
Gauge Plate.

(8) Readjustment of Record Head Mounting Gauge M-9048
(DAO9048BA)

(a) Mount the Block B onto the Mounting Gauge Plate.

(b) Loosen the 2 screws fixing the Block A,

(¢) As shown in Fig. 2.16, hold the Gauges (3.05 mm and
either one of 0.05, 0.15, 0.2, 0.25, 0.3 or 0.35 mm
thickness) between the Block A and Block B, and fix
the Block A with screws, pushing the Block A to the 2
guide pins.

(9) Remove the Block B from the Mounting Gauge Plate,

(10) Mount the R-8L record head assembly onto the Mounting
Gauge Plate,

(11) As shown in Fig. 2,17, loosen 2 pcs. of screws that assemble
record head and record head plate,

As the location of the Block A is secured by the item (8)-(c),

push the record head to the directions A and B, then tighten

2 pcs, of screws,

(12) Check to insure freedom from gap between the Block C and
record head surface, then tighten the 2 pcs. of screws on the
record head assembly with lock tight paint.

(13) Remove the R-8L record head assembly from the Mounting
Gauge Plate.

(14) Assemble the record head assembly to the head mount base
assembly,

(15) Assemble the head mount base assembly to the mechanism
assembly,

(16) Check the record head stroke,

If the above are inaccurate, items (1) through (16) will have

to be repeated till satisfactory results are obtained,
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2.10. Tape Travelling Adjustment

The adjustment shall be made with a modified version of the

current type EXII C-90 as shown in Fig, 2.18 (error will be made

if a current type Tape Travelling Cassette (DA09011A) should be
used for this purpose).

While modifying an EXII C-90, the tape guides in the cassette

housing shall be kept protected to avoid tilt.

Check shall be made in the following procedures,

(1) An EXII C-90 tape thus modified shall be loaded onto the
cassette deck.

(2) Release the back-tension (rotate the Supply Reel and feed
out some length of tape) and set the cassette deck in Play
mode,

(3) In this juncture, check to insure whether the tape is free from
waving or slippage from the tape guide.

(4) When the modified EXII C-90 is played back, check to insure
whether the tape is freedom from waving from head surface
or at pressure rollers,

(5) If either of waving or slippage from the tape guide should be
noted, adjustments of items 2.3 to 2.9, etc. will be required.

As a case may be, the said waving or slippage may have been

caused from defective Supply Pressure Roller Ass’y or Take-up

Pressure Roller Ass’y without parallel contact with capstans, If

such are noted, the Pressure Roller Assemblies will have to be

replaced,

Further, excessively weak take-up torque or strong take-up torque

may cause defective tape travelling.

The cassette deck is intended to be an adjustment-free model,

however if the similar matters as above should be noted, please

replace the Reel Hub Ass’y to obtain appropriate take-up torque,

2.11. Flywheel Ass’y Height Adjustment

Refer to Fig. 2,19,

(1) Adjust both Thrust Screws so that the gaps between the
Motor Coil Assemblies and the Flywheel Assemblies become
approx. 0,7 mm,

(2) Connect a synchroscope to CN501-1 (take-up side) and
CNb502-1 (supply side) on the Motor Control P.C,B. Ass'y.
Set the synchroscope to AC input,

(3) Check to insure that the peak-to-peak levels of both wave-
forms are greater than 20 mV.

(4) Apply a quantity of lock tight paint to the Thrust Screws.

Note: Mount washers on the Flywheel Ass’y as follows if Fly-

wheel Ass’y is replaced.

(a) Turn the Thrust Screw so that the gap between the
Motor Coil Ass’y and the Flywheel Ass’y becomes
approx. 1 mm.,

(b) From the front side of the cassette deck, first insert a
Washer 3.1 mm FT into the capstan shaft of supply
side (Washer 2,6 mm FT for take-up side), then insert
a Washer 3 mm (Washer 2.5 mm) into the shaft and
press it until the Washer 3.1 mm FT (Washer 2.6 mm
FT) contacts with the flange sufficiently. Refer to Fig.
5.5,

(c) Perform the “Flywheel Ass’y Height Adjustment’’in
item 2.11,

2,12, Lubrication
This is a lubrication-free cassette deck except when parts are re-
placed. Apply the following lubricant for each replaced part:
(1) LAUNA #100
Capstan Shaft
Pressure Roller Shaft
Thrust Cap
(2) FLOIL GB-TS-1
Reel Hub Shaft
Thrust portion on the Capstan Shaft
FLOIL GB-TS-1, made by Kanto Chemicals Co., Ltd. in
Japan.
We suggest that you use the above or equivalent type. If
unavailable please contact Kanto Chemicals Co., Ltd., 2-7
Kanda Suda-cho Chiyoda-ku, Tokyo 101 Japan.
(3) Silicon Oil #3000 CST
Air Damper Piston
Note: Excessive lubrication may cause defective damper
action as the 0.29 hole at the end of the cylinder may
be filled with oil.

apprex.
0.7mm

approx
0.7mm

Thrust Screw

V am )
Lopsen ”Tiqmen Loosen “ Tighten

T

Fig, 2,19



PARTS LOCATION FOR ELECTRICAL ADJUSTMENT
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4.

ELECTRICAL ADJUSTMENTS AND MEASUREMENTS

Note: Electrical adjustment should be performed after mechanical adjustment is completed.
4,1. Adjustment and Measurement Instructions

SIGNAL OUTPUT ADJUST-
STER| ITEM SOURCE | CONNECTION MODE MENT REMARKS

1. Press the Level Calibration button to oscil-
late 400 Hz,

2, Adjust VR721 to obtain 350 mV on the

Auto Azimuth VTVM at TP101 (L ch).
VTVM to P.C.B. 3. Adjust VR301 to obtain the same level as
TP101. TP201 Tone — 400 Hz/ VR721 (400 Hz) L ch at TP201.
3 | Tone Level | Tone 400 Hz on Main P.C B 15 kHz VR722 (15 kHz) | 4. Measure the reading on the VT'VM at the

Calibration | and 15 kHz and e Monitor SW — Source Output Jacks.

Output Jacks Main P.C.B. 6. Press the Bias Calibration button to oscillate
VR301 15 kHz,

(400 Hz Balance)| 6. Adjust VR722 to obtain 20 dB lower level

than in 4 on the VTVM at the Output Jacks.

7. Press the Calibration Reset button to stop
the tone oscillation.

1. Feed in 400 Hz, then adjust the Input level
controls to obtain 350 mV —0.9 dB on the
VTVM.

2. Adjust VR701 (VR801) so that the O dB
segment of the level meter starts illuminat-
ing.

: 3. Press the Level Calibration button to oscil-
Auto Azimuth late 400 Hz, then adjust VR721 to obtain

400 Hz to VR701, VR801 350 mV —0.25 dB on the VTVM.
Meter Level | InPut Jacks VTVM to Tone — OFF /400 Hz/ VR702 VR802 |4 Adjust VR702 (VR802) so that the 0 dB
2 Calibration and TP101, TP201 15 kHz VR703‘ VR803 segment of the level meter starts illuminat-

Tone 400 Hz on Main P.C.B. Monitor SW — Source ' 5 ing. b
and 15 kHz . Press the Bias Calibration button to oscillate
VE123 (16 kH.)| 15 kHz, then adjust VR722 to obtain 35
mV —0.25 dB on the VTVM.,

6. Adjust VR703 (VR803) so that the 0 dB
segment of the level meter starts illuminat-
ing.

7. Press the Calibration Reset button,

8. Re-adjust the tone level according to step 1
‘““Tone Level Calibration”,

. Turn the Output level control fully clock-
w:isje (maximum position).
. kHz + or SW — Source . 2, Adjust the Input Level controls to obtain
s | MPX Fiter | 13 KHZ 100 | ypyy g S W O s | Main P.C.B. 1V on the VTVM,

Adjustment | 11,04 Jacks Output Jacks MPX SW — ON L102, L202 . Set the MPX Filter switch to ON, then adjust
L102 (L202) to obtain the minimum read-
ing on the VIVM (the minimum reading
will be less than —30 dB).

Perform the following adjustments successively.

1. Playback Head Height Adjustment

a. Load a 1 kHz track alignment tape (DAO-
9007B) and forward-play it back,

b. Adjust the PH Height Gear to obtain mini-
mum readings of both channels on the
VTVM,

gg ﬁ:ﬁ:geu 2. Azimuth Reference Position Adjustment
Alignment Screw a. With the Cassette Holder open, press the

Forward-Play button.
: Adjust VR824 on the Auto Azimuth P.C.B.
%g IAI:;lg:‘:tgeu Ass’y so that the Alignmel:lt1 Indicato;
p coincides with the Pointer in the Azimut|

1 kHz Track Alignment Serew | 4 jioyment Motor Ass’y. Refer to Fig. 2.1,
lignm . . i Holder open, press the

Playback Tape Playback (Fwd./Rev.) | Auto Azimuth b g;?;!::f;lga;s:::gn. Ider open, p

Head (DA09007B) | ¥TVM to Record, Playback B, s zimuth Adjust VR823 on the Auto Azimuth P.C.B.

;n rd 16 kH a:dpu acks (Fwd.) %!,ef )' Ass’y so that the Alignment Indicator

écor Sz . Monitor SW — Tape q coincides with the Pointer in the Azimuth
4 Head Azimuth DC Millivolt- Tape SW — ZX VR824 Alignment Motor Asg’

Height Tape meter to pin 1 E qp SW — 70 us (Rev. Azimuth y.

Adjustment | (DA09004B) | of ON'5 on & | Dolby NR sw—oFF | Ref) 3. Playback Head Azimuth Alignment

an — MPX SW — OFF a. Disconnect the Azimuth Motor by pulling

Azimuth 5 kHz (—20 dB)| P.C.B. (5 kHz Phase) out the conmector CON-5 of the Auto

Alignment | to Input Jacks VR822 Azimuth PcC B. Ass’y

b. Load a 15 kHz azimuth tape (DA09004B)

Tone 15 kHz RS and forward-play it back,

Phase) * c. Adjust the PH Azimuth Alignment Screw to

VR701 obtain maximum readings of both channels
on the VIVM,

(15 kHz Rev,

{,‘;:;‘:))2 4. Phase Adjustment and Record Head Height
Adjustment and Azimuth Alignment
Disconnect CN-5 of the Auto Azimuth
P.C.B. Ass'y.

b. Load a 15 kHz azimuth tape (DA09004B)
and forward-play it back.

Adjust VR701 on the Main P.C,B. Ass’y to
obtain 0 V on the DC millivoltmeter.
(Adjustment should be carried out within
approx. 10 seconds,)

(to be continued)




STEP

ITEM

SIGNAL
SOURCE

OUTPUT
CONNECTION

MODE

ADJUST-
MENT

REMARKS

4 (continued)

1.

Turn the azimuth tape upside down and
reverse-play it back.
Adjust VR702 on the Main P.C.B. Ass’y to
obtain O V on the DC millivoltmeter within
approx. 10 seconds,

. Load a reference ZX tape (DA09037B) and

record/forward-play it back.

Press the Level Calibration button to oscil-
late 400 Hz (0 dB) and adjust the RH
Height Gear to obtain maximum readings of
both channels on the VTVM,

Press the Bias Calibration button to oscillate
15 kHz (—20 dB) and adjust the RH
Azimuth Alignment Screw to obtain maxi-
mum readings of both channels on the
VTVM.

Feed in 5 kHz (—20 dB) from an external
generator and record/forward-play it back.
Adjust VR822 on the Auto Azimuth P.C.B,
Ass’y to obtain the closest value to 0 V on
the DC millivoltmeter, (Adjustment should
be done within approx. 10 seconds.)

. Mount CN-5 on the original place.

Load a 15 kHz azimuth tape (DA09004B)
and forward-play it back, Note the Indicator
swing from the Pointer,

Turn the azimuth tape upside down, reverse-
play it back and note the Indicator swing
from the Pointer, (Indicator will move in
the opposite direction as above.)

Adjust the PH Azimuth Alignment Screw so
that the Pointer swings evenly in Forward-
Play and Reverse-Play modes.

Load a 15 kHz azimuth tape (DA09004B)
and forward-play it back,

Pull out CN-5 of the Auto Azimuth P.C.B.
Ass’y after the Direction Indicator has been
finished flashing.

. Press the Bias Calibration button to oscillate

15 kHz (—20 dB) and adjust the RH
Azimuth Alignment Screw to obtain
maximum readings of both channels on the
VTVM,

Mount CN-5 on the original place,

Playback
B | Level
Calibration

400 Hz
Level Tape
(DA09005B)

VTVM to
TP101, TP201
on Main P.C.B.

Playback (Fwd./Rev.)
Monitor SW — Tape

Eq. SW — 70 us

Dolby NR SW — OFF

MPX SW — OFF

Main P.C.B.
VR501, VR601
(Fwd,)

VR502, VR602
(Rev.)

[T R R

. Load a 400 Hz level tape and forward-play

it back.

. Adjust VR501 (VR601) to obtain 350 mV

on the VTVM,

Turn the tape upside down and reverse-
play it back,

Adjust VR502 (VR602) to obtain 350 mV
on the VTVM,

Playback

¢ | Frequency
Response
Adjustment

400 Hz Level
Tape
(DA09005B)
10 kHz PB
Frequency
Response Tape
(DAO09003B)
15 kHz PB
Frequency
Response Tape
(DA09002B)
20 kHz PB
Frequency
Response Tape
(DA09001B)

VTVM to
Output Jacks

Playback (Fwd./Rev.)
Monitor SW — Tape

Tape SW — SX
Eq. SW — 70 us

Dolby NR SW — OFF

MPX SW — OFF

Main P.C.B.
(Fwd.)

RB07, R607
R508, R608

(Rev.)
R517, R617
R5618,R618

(=
.

Load a 400 Hz level tape and forward-play
it back.

Adjust the Output level control to a certain
level (0 dB for example).

. Load 10 kHz, 15 kHz and 20 kHz PB fre-

quency response tapes and forward-play
them back,
Short R507 (R607) or R508 (R608) to
obtain the following levels against the level
for the 400 Hz level tape.

10 kHz: —20 dB —1 dB to +2 dB

15 kHz: —20 dB —1 dB to +3 dB

20 kHz: —20 dB —1 dB to +4 dB

. Turn the tape upside down and reverse-play

them back,

Short R517 (R617) or R518 (R618) to
obtain the levels which suffice the range
specified in above 2.

Refer to the “Playback Frequency Response
Adjustment” in item 4.2 for the detailed
description,

Bias
Oscillation
q Frequency
and Erase
Current
Adjustment

VTVM across
the additional
0.1 Q resistor
and
Frequency
Counter to
CN1-1

on Main P.C.B.

Record, Pause

Monitor SW — Source

Tape SW — ZX
Eq.SW— 70 us

Dolby NR SW — OFF

MPX SW — OFF

Main P.C.B.
T301
R313,R314

. Connect an additional 0,1 2 resistor in

series to the Erase Head, then connect a
VTVM across it.

. Adjust T301 to obtain 105 kHz on the fre-

quency counter,

Check the erase current by the VTVM,
Erase current will be in a range of 310 mA
to 400 mA (typically approx. 350 mA).
If erase current is not sufficient, increase it
by shorting R313 or R314,

After completion of the erase current
adjustment, re-check the bias oscillation
frequency.

Remove the additional 0.1 2 resistor.

10




STEP

ITEM

SIGNAL
SOURCE

OUTPUT
CONNECTION

MODE

ADJUST-
MENT

REMARKS

Record
Amplifier
Equalizer
Adjustment

23 kHz
(—20 dB) to
Input Jacks

VTVM to
TP102, TP202
on Main P.C.B.

Record, Pause
Monitor SW — Source
Tape SW — ZX

Eq. SW— 70 us
Dolby NR SW — OFF
MPX SW — OFF

Main P.C.B.
L503,L.603

1. Remove the bias-cut jumper from the dip
side of the Main P,C.B., Ass’y.

2. Adjust L5083 (L.603) to obtain approx. +16
dB at 23 kHz on the VTVM.

3. Re-solder the bias-cut jumper.

Bias Trap
Adjustment
(Record
Amp.)

Remove
input signals

VTVM to
TP103, TP203
on Main P.C.B,

Same as above

Main P.C.B.
Lb504, 1.604

Adjust L504 (1.604) to obtain minimum
reading on the VTVM,

10

Bias Trap
Adjustment
(Playback
Amp.)

Remove
input signals

VTVM to IC502-
3,1C602-3
(Fwd. Playback
Amp.),

IC502-1, IC602-
1 (Rev, Playback
Amp.) and
AM39 (Sub
Playback Amp.)

Same as above

Main P.C.B.
L501, L5602
L601, L602
L701

1, Adjust L501 (L601) to obtain minimum
reading on the VTVM at IC502-3 (IC602-3).

2. Adjust L502 (L602) to obtain minimum
reading on the VTVM at IC502-1 (1C602-1).

3. Adjust L701 to obtain minimum reading on
the VIVM at terminal AM39.

11

Record
Level
Calibration
and
Recording
Bias
Current
Adjustment

Tone 400 Hz
and 15 kHz
and

10 kHz/20
kHz (—20 dB)
to Input Jacks

VTVM and
Distortion Meter
to Output Jacks

Record, Playback
(Fwd.)
Tone — 400 Hz/

15 kHz
Monitor SW — Tape
Tape SW — ZX/SX

EX

Eq, SW — 70 us
(ZX/8X)
120 us (EX)
Dolby NR SW —
C-Type/B-Type/
OFF

MPX SW — OFF

Control P.C.B.
(Level)

ZX:

VR101, VR201
SX:

VR102, VR202
EX:

VR103, VR2038
(Bias)

ZX:

VR106, VR206
SX:

VR105, VR2056
EX:

VR104, VR204

Adjustment should be made in the order of ZX,
SX and EX,

1. Set the Dolby NR switch to C-Type,

2. Load a reference ZX tape (DA09037B),
reference SX tape (DAO09025B) and re-
ference EXII tape (DAO09066B).

8. Adjust the Sensitivity controls VR101

(VR201) for ZX, VR102 (VR202) for SX

and VR103 (VR203) for EXII to maximum

position,

Adjust the Bias controls VR106 (VR206)

for ZX, VR105 (VR205) for SX and VR104

(VR204) for EXII to maximum position.

6. Press the Record and Fwd. Play buttons,
then press the Level Calibration button to
oscillate 400 Hz,

6. Adjust the Sensitivity controls VR101
(VR201), VR102 (VR202) and VR103
(VR203) to obtain 0 dB on the level meters.

7. Press the Bias Calibration button to oscillate
15 kHz,

8. Adjust the Bias controls VR106 (VR206),
VR105 (VR206) and VR104 (VR204) to
obtain O dB on the level meters,

9. Repeat 5 to 8 as above two or three times to
obtain optimum performance.

10. Set the Dolby NR switch to B-Type/OFF.

11. Feed in 10 kHz (—20 dB) and 20 kHz (—20

dB), then record and forward-play them

back,

Check to insure that the levels are within

—20 dB *2 dB against the levels in Dolby

NR C-Type.

. Check to insure whether the total harmonic

distortion is less than 0.8% for ZX tape and
1.0% for SX and EXII tapes.

12

Overall
Frequency
Response
Adjustment

400 Hz (0 dB)
and 20 Hz to
20 kHz

(—20 dB) to
Input Jacks

VTVM to
Output Jacks

Record, Playback
(Fwd.)
Monitor SW — Source/
Tape
Tape SW — ZX /SX/EX]
Eq. SW — 70 us
(ZX/SX)
120 us (EX)
Dolby NR SW — OFF
MPX SW — OFF

Main P.C.B.
L503, L603

1. Set the Monitor switch to Source.

Feed in 400 Hz (0 dB) and adjust the Input

level controls to obtain 0 dB on the level

meters,

3. Switch the Generator output level to —20

dB.

Set the Monitor switch to Tape, then record

and forward-play it back.

5. Feed in 20 Hz to 20 kHz (—20 dB), and
check to insure whether the output levels
are within —20 dB +3 dB.

6. If above is not sufficient, adjust L503
(L603) to obtain approx. —20 dB on the
VTVM at 20 kHz,

7. Conduct step 11 “Record Level Calibration
and Recording Bias Current Adjustment”.

8. If above is not sufficient further, precise
re-adjustment of step 6 ‘“Playback Fre-
quency Response’’, replacement of Playback
Head or Record Head, check on item 2.10
“Tape Travelling Adjustment” or frequency
response adjustment accorxding to item 4.2
will be required.

13

Crosstalk
Measure-
ment

1kHz to
Input Jacks

1 kHz Band Pass
Filter and VI'VM
to Output Jacks

Record and

Playback (Fwd.)
Monitor SW — Tape
Tape SW — ZX

Eq. SW—70us
Dolby NR SW — OFF

1. Erase a reference ZX tape with a bulk
eraser.

2, Load the reference tape and adjust the
Input level controls to obtain 0 dB on the
level meters.

3. Record input signals on the tape with
pressing the Record and Fwd, Play buttons.

4. Press the Stop button, then reverse-play it
back with pressing Rev. Play button.

6. Measure the difference between 3 and 4.

(to be continued)
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SIGNAL OUTPUT ADJUST-
STER| ITEM SOURCE CONNECTION MODE MENT REMARKS

13 (continued)

6. Record input signals on the tape but not on
the portion used as above.

7. Turn the tape the other way round and
forward-play it back.

8. Measure the output level difference between
6 and 7.

1. Erase a reference ZX tape with a bulk
eraser.

2. Load the reference tape and adjust the L ch

Record and (R ch) Input level control to obtain 0 dB
Channel 1 kHz Band Pass Playback (Fwd.) on the level meter.

14 | Separation |1 kHz to Filter and VTVM Monitor SW — Tape Close the R ch (L ch) Input level control.
Measure- Input Jacks to Output Jacks Tape SW — ZX 3. Record and forward-play the input signals
ment Eq,. SW— 170 us and measure the R ch (L ch) level on the

Dolby NR SW — OFF VTVM.
4. Turn the tape the other way round and
reverse-play it back.
5. Measure the R ch (L ch) level on the VTVM,
1. Feed in 400 Hz and record and forward-
play it back.
2. Adjust the Input level controls to obtain a
Record and
ienal Playback (Fwd.) 3% total harmonic distortion in Playback
Signal to v i T mode.

15 Noise Ratio | 400 Hz to Xtol\x/['timdMeter I\T/I:I;Jté)‘:‘VS_WZXTape 3. Clo_se the Input level controls, then record
Measure- Input Jacks to Output Jacks | Eq. SW — 70 us again.
ment Dolby NR SW — After rewound, forward-play back and

B-Type/C-Type chgcz the output level difference between 3
and 4,
Note: The filter of IHF-A curve shall be used
in the measurements,
Record and : :
Playback (Fwd.) 1. Adjust the Input level controls to obtain 0
Total Monitor SW — Tape dB on the level meters, .
Harmonic | 400 g5 0 Distortion Meter | Tape SW — ZX /SX/EX 2. Record and forward-play it back.

16 | Distortion I t Jack to Output Jacks | Eq. SW — 70 us 3. Read the distortion meter and check to
Measure- nput Jacks © Quiput Jacks a (Z}g/SX) insure that the distortion is less than 0.8%
ment 120 us (EX) for ZX tape and 1.0% for S§X and EXII

Dolby NR SW — OFF tapes.
Wow/Flut- | 3 kHz Speed

17 | ter & Speed | and Wow/ x::glz;xtter {}g%’:rksw_,r ape Forward-play back and read the wow/flutter
Measure- Flutter Tape | gy tout Jacks Eq. SW — 70 us meter,
ment (DA0S006C) )

4.2. Frequency Response Adjustment

(1) Playback Frequency Response Adjustment
Refer to Figs. 4.2.1 and 4.2.2,
Peaking adjustment will be required if playback level is not suffi-
cient when 20 kHz PB frequency response tape is played back as
referred to step 6 in 4.1 ‘“Adjustment and Measurement Instruc-
tions”’,
The adjustment will compensate the gap loss of the playback head.

GAIN(dB)

Peaking level is varied by the short circuit of the following re-
sistors in the playback amp. circuit of the Main P.C.B. Ass’y.
Forward Playback Amp.:

R507, R607 (220 ohms) or R508, R608 (470 ohms)
Reverse Playback Amp.:

R517, R617 (220 ohms) or R618, R618 (470 ohms)

Ployback
Head

Fwd.. R307 R3508
(R607) (RE0B)

© R8T R3Ie [T T T
(R6I7) (REIB}
220

Rev.

Output

Fig. 4.2.1
N
+1
0 ~
0
N
hort —
N 2 T @ short ]
-10 \V@Q& approx. 248 77~ D short ]
. ®Q® open]
A 70ys
|
100 400 I3 2K 0K 20K

FREQUENCY (Hz)

Fig. 4.2,2
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(2) Record Current Frequency Response Adjustment

Record eq. peaking is adjusted for compensating the overall
frequency response when playback frequency response is com-
pleted.

Normally however peaking frequency is pre-adjusted to approx. 23
kHz in Record mode, Refer to Fig, 4.2.3.

(a)
1)

2)

3)

(b)

L

2)

(c)

2)

For ZX Tape

Feed in 400 Hz (0 dB), then record and play it back. Adjust
bias current by VR106 (VR206) on the Control P.C.B. Ass’y
to obtain 0.8% distortion.

Feed in 10 kHz and 400 Hz (—20 dB), then record and play
them back.

Check the difference of the levels between 10 kHz and 400
Hz, and mount an additional capacitor in parallel with C126
(C226) on the Main P.C.B. Ass’y from the dip side of the
printed circuit board depending upon the difference of the
levels against 400 Hz, Refer to Fig. 4.2.4.

Level Difference Addition Total
0dB (W] 820 pF
—1 dB 220 pF 1040 pF

Feed in 22 kHz (—20 dB), then record and play it back.
Adjust record peaking coil L503 (L.603) on the Main P.C.B.
Ass’y to obtain flat overall frequency response,

For SX Tape

Feed in 15 kHz and 400 Hz (—20 dB), then record and play
them back,

Adjust bias current by VR1056 (VR205) on the Control
P.C.B. Ass’y to obtain flat overall frequency response.

Feed in 20 kHz and 400 Hz (—20 dB), then record and play
them back,

And check to insure that the overall frequency response is
flat,

For EXII Tape

Feed in 156 kHz and 400 Hz (—20 dB), then record and play
them back,

Adjust bias current by VR104 (VR204) on the Control
P.C.B. Ass’y to obtain flat overall frequency response,

Feed in 20 kHz and 400 Hz (—20 dB), then record and play
them back,

And check to insure that the overall frequency response is
flat,

approx. 13 4B /) N

GAIN (dB)
\

(235)

FREQUENCY (Hz)

Fig. 4.2,3

C126(C226)
820P(J)

1CI01-9
(1C201-9)

CMé
{CM8)

RI33(R233}
15K

Fig. 4.2.4
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4.3,

Dolby NR Circuit Check

Dolby NR circuit incorporates Dolby NR ICs which have no
adjustment point.

Perform the following checks and make sure that the IC operates
accurately, i.e,, accuracy of frequency response through IC,

4.3.1. Dolby NR B-Type Circuit Check

1)

(a)
(b)

(c)

2)

()
(v)
(@
(C)]

Playback Dolby NR Circuit

Signal Source: 1.4 kHz to negative side of C131
(C231) on Main P,C.B.
VTVM to TP101 (TP201) on Main
P.C.B.
Stop
Monitor SW — Tape
Dolby NR SW — B-Type/OFF
Connect a VIVM to TP101 (TP201) on the Main P.C.B.
Ass’y,
Set the Dolby NR switch to B-Type.
Feed in 1.4 kHz and adjust the generator output control to
obtain 35 mV on the VTVM.
Set the Dolby NR switch to OFF,
Check to insure that the reading is +3.2 dB 1,5 dB on the
VTVM.

Output Connection:

Mode:

Record Dolby NR Circuit

Signal Source: 1.4 kHz to Input Jacks

Output Connection: VTVM to TP101 (TP201) and CM6
(CM8) on Main P.C.B.

Stop

Monitor SW — Source

Dolby NR SW — B-Type/OFF
Connect a VI'VM to TP101 (TP201) on the Main P.C.B.
Ass’y,

Feed in 1,4 kHz and adjust the Input Level controls to
obtain 35 mV/11.1 mV on the VT VM.

Remove the VIVM from TP101 (TP201) and reconnect it to
CM6 (CMB8) on the Main P.C.B. Ass’y.

Mode:

Check to insure that the reading at CM6 (CM8) corresponds
to the following with Dolby NR switch OFF and B-Type.
Input Level at Level at CM6, CM8
TP101, TP201 Dolby NR OFF | Dolby NR B-Type
35 mV 0dB +3.2dB £1.5 dB
11,1 mV 0dB +8,2 dB £1.5 dB

4.3.2. Dolby NR C-Type Circuit Check

@)

(a)
(®)

()

2)

(a)
(b)
(©)
(@)

Playback Dolby NR Circuit

Signal Source: 1.4 kHz to negative side of C131
(C231) on Main P.C.B,
VTVM to TP101 (TP201) on Main
P.C.B.
Stop
Monitor SW — Tape
Dolby NR SW — C-Type/OFF
Connect a VIVM to TP101 (TP201) on the Main P.C.B.
Ass’y,
Set the Dolby NR switch to C-Type.
Feed in 1.4 kHz and adjust the generator output control to
obtain 35 mV on the VTVM,
Set the Dolby NR switch to OFF.
Check to insure that the reading is +6.5 dB *1.5 dB on the
VTVM.

Output Connection:

Mode:

Record Dolby NR Circuit

Signal Source: 1.4 kHz to Input Jacks

Output Connection: VTVM to TP101 (TP201) and CM6
(CM8) on Main P.C.B.

Stop

Monitor SW — Source

Dolby NR SW — C-Type/OFF
Connect a VIVM to TP101 (TP201) on the Main P.C.B.
Ass’y.

Feed in 1.4 kHz and adjust the Input Level controls to
obtain 35 mV/11.1 mV on the VTVM,

Remove the VTVM from TP101 (TP201) and reconnect it to
CM6 (CM8) on the Main P.C.B. Ass’y.

Check to insure that the reading at CM6 (CM8) corresponds
to the following with Dolby NR switch OFF and C-Type,

Mode:

Input Level at Leve] at CM6, CM8
TP101, TP201 Dolby NR OFF | Dolby NR C-Type
35 mV 0dB +6.5dB £1.5 dB
11.1 mV 0 dB +11.4dB 1.5 dB




5. MECHANISM ASS’Y AND PARTS LIST

5.1. Synthesis

08
(AO1)
06 LO4
04
Fig. 5.1
Schematic | part No. Description Qity| Sghematic | parg No. Description Qty
HAO04393A | Synthesis (Japan) 1 14 OHO04198A | Meter Cover 1
HA04392A | Synthesis (U.S.A. & Canada) 1 15 BA04893A | Indicator P.C.B. Ass’y 1
HA04396A | Synthesis (220V Class 2) 1 16 BAO04894A | Counter P.C.B. Ass’y 1
HA04391A | Synthesis (UK) 1 17 0J04698B Shield Plate 1
HAO04395A | Synthesis (Australia) 1 18 OHO04180A | Function Button 5
HAO04394A | Synthesis (Others) 1 19 0HO04204A | Calibration Volume Knob 12
Serial No.: A80101001 - 20 HA04422A | Cover Plate 1
21 OMO04377A | Caution Label (U.S.A. & Canada) 2
01 OHO04010A | Top Cover 1 22 0J04550A | Top Cover Cushion 6
02 0J04652A | Bottom Cover 1 23 0J04080A | Top Cover Himelon 3
03 0J03564A | Leg T-H 4 24 0B08515A | Insu-Lock 1
04 O0H04203A | Volume Knob 3 LO1 OE03032A | BT 4x8 ©®Pan (Washer Faced) 4
05 O0HO04202A | Master Volume Knob 1 1,02 0OE00857A | BT 3x6 ®Binding 8
06 OHO03737A | Volume Knob Base 3 LO03 OEO00865A | BT 3x10 ®Binding 4
07 OHO03739A | Master Volume Knob Base 1 LO04 OE00821A | BT 3x8 ® Binding 6
08 HA04401A | Cassette Lid Ass’y 1 (Black Chromate)
09 HAO04398A | Front Panel Ass’y 1 LO6 OE00868A | BT 3x8 ®Binding 3
10 HAO04399A | Front Panel Escutcheon Ass’y 1 LO6 OE00950A | BT 3x14 ©Pan (Black Chromate) 2
11 BA04892A | Control P.C.B. Ass’y 1 LO7 OE00869A | BT 2.6x4 ® Binding 2
12 0J04707A | Insulator 1 L.08 OEQ0954A | BT 2.6x8 ® Binding 10
13 JAO03971A | Chassis Ass’y (Japan) 1 LO09 OEOO0859A | BT 2.6x6 ©® Binding 3
JAO03970A | Chassis Ass’y (U.S.A. & Canada) 1
JAO03974A | Chassis Ass’y (220V Class 2) 1
JAO3969A | Chassis Ass’y (UK) 1
JAO03973A | Chassis Ass’y (Australia) 1
JAO03972A | Chassis Ass’y (Others) 1
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5.2. Cassette Lid Ass’y (A01)

5.3, Chassis Ass’y (A02)

LO1
Fig. 5.3
Sehematic | part No. Description Quy| Sghematic | poyy No, Description Qty
A0l HAO04401A | Cassette Lid Ass'y 1 18 BAO04870A | Main P.C.B. Ass’y 1
Serial No.: A80101001 - 19 BA04899A | Fuse P.C.B. Ass’y 1
(U.S.A., Canada & Others)
01 O0HO04189A | Lid Cover 1 BAO04900A | Fuse P.C.B. Ass’y (UK, 220V 1
02 0HO04187A | Indicator Reflector 1 Class 2 & Australia)
03 HAO04414A | Cassette Lid Sub Ass’y 1 BAO4898A | Fuse P.C,B. Ass’y (Japan) 1
20 HA04403A | Rear Panel Ass’y (UK) 1
A02 JAO03969A | Chassis Ass’y (UK) 1 HAO04408A | Rear Panel Ass’y 1
JAO03970A | Chassis Ass'y (U.S.A. & Canada) 1 (U.S.A. & Canada)
JAQ3971A | Chassis Ass’y (Japan) 1 HAO04404A | Rear Panel Ass’y (Japan) 1
JA03972A | Chassis Ass’y (Others) 1 HAO04405A | Rear Panel Ass’y (Others) 1
JAO3973A | Chassis Ass’y (Australia) 1 HAO04406A | Rear Panel Ass’y (Australia) 1
JAO03974A | Chassis Ass’y (220V Class 2) 1 HAO04407A | Rear Panel Ass’y (220V Class 2) 1
Serial No.: A80101001 - 21 0J04650A | Side Chassis L 1
22 0J04649A | Center Chassis 1
01 0J04643A | Volume Holder 1 23 0J04651A | Side Chassis R 1
02 BA04890A | Volume P.C.B. Ass’y 1 24 BAO4886A | Logic P.C.B. Ass’y 1
03 0J04135A | Mechanism Bracket 1 25 0BO8771A | Hinge 1
04 0J04644A | Headphone Jack Holder 1 26 BAO04879A | Auto Azimuth P.C.B, Ass’y 1
05 0B08511A | Headphone Jack 1 27 OHO04179A | Function Button A 7
06 BA04897A | Timer Switch P.C.B. Ass’y 1 28 BA04889A | Switch P,C.B, Ass’y 1
07 0J04645A | Power Switch Bar Holder 1 29 BAO04891A | Tape Select P.C.B. Ass’y 1
08 0J04648A | Front Chassis 1 30 0J04516A | Headphone Jack Cover 1
09 0HO04186A | Indicator Cover 1 LO1 OE00857A | BT 3x6 9 Binding (Chromate) 31
10 BAO04895A | Direction P.C.B. Ass’y 1 LO02 0E00924A | BT 4x16 © Binding (Chromate) 1
11 0B02228B | Lamp 14V 50mA 1 LO3 OE00944A | BT 4x15 © Binding 3
12 0J04506C Lamp Holder 1 (Black Chromate)
13 0J04637A | Cassette Case Plate 1 L04 O0EQ0078A | Washer 4mm Toothed Lock 4
14 BAO04896A | Connector P.C.B. Ass’y 1 LO5 OE03022A (BT 2x4 ® Binding 2
15 CA08445A | Mechanism Ass’y 1 (Black Chromate)
16 0J04604B | Power Switch Bar 1 LO6 OE00869A | BT 2x4 @ Binding (Chromate) 1
17 BAO04947A | Power Switch P.C.B. Ass’y 1 Lo7 0E00873A |BT 2.6x5 © Binding (Chromate) 1
(U.S.A. & Canada) LO8 OE00921A | BT 3x8 ® Binding 1
BAO0O4948A | Power Switch P.C.B. Ass’y (UK, 1 (Black Chromate)
220V Class 2, Australia & Lo9 OEO00860A | BT 3x6 ® Binding 2
Others) (Black Chromate)
BA04946A | Power Switch P.C.B. Ass’y (Japan)] 1 L10 OE00612A | M3x6 ®Pan 3

15




5.4. Rear Panel Ass'y (BO1)

Others

SRd;i nin‘agfc Part No. Description Q'ty Sﬁ:l:fe' l%a;fc Part No, Description Q'ty
BO1 HAO04408A | Rear Panel Ass’y 1 LO3 OE00953A | M4x10 © Binding 4
(U.S.A. & Canada) (Black Chromate)
HA04404A | Rear Panel Ass’y (Japan) 1 LO4 OB0O8583A | Plastic Rivet (U.S.A., Canada,
HAO04405A | Rear Panel Ass’y (Others) 1 Japan, 220V Class 2, UK &
HA04403A | Rear Panel Ass’y (UK) 1 Australia)
HAO04407A | Rear Panel Ass’y (220V Class 2) 1 LOb6 OE00594A | M3x8 ® Binding (Bronze) (Others)| 2
HAO04406A | Rear Panel Ass’y (Australia) 1
Serial No.: A80101001 -
01 O0HO04205A | Rear Panel 1
02 BA04945A | Pin Jack P.C.B. Ass’y 1
03 BA04944A | 4P DIN Socket Ass’y 1
04 BAO04949A | 8P DIN Socket Ass’y 1
05 0B06639B | Power Transformer 1
(U.S.A. & Canada)
0B06640B | Power Transformer (Japan) 1
0B06637B | Power Transformer (Others) 1
0B06638B | Power Transformer 1
(UK, Australia & 220V Class 2)|
06 0B08037U | Cord Bushing C (U.S.A., Canada, 1
Japan, 220V Class 2, Australia
& Others)
OB08351A | Cord Bushing 4K-4 (UK) 1
07 0B08533A | Power Cord (U.S.A. & Canada) 1
0B08219B | Power Cord (Japan) 1
0B08348A | Power Cord (UK) 1
0B08093U | Power Cord (220V Class 2) 1
0B05241A | Power Cord (Australia) 1
08 0J04601B | Switch Cover (U.S.A., Canada, 1
Japan, 220V Class 2, UK &
Australia)
09 OMO3946A | Voltage Selector Lock Plate C 1
(Others)
10 0B0O7092U | Voltage Selector (Others) 1
Lol OE00921A | BT 3x8 @ Binding 2
(Black Chromate)
L0O2 OE00714A | M2.6x6 @ Binding (Bronze) 4
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5.5. Mechanism Ass’y (B02)

Fig. 5.5

5.6. Flywheel Holder Ass’y (CO1)
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5.7. Sub Mechanism Chassis Ass’y (C02)

LO6
9
LO3 11
12
Fig. 5.7
Sncle‘f_“;“gfc Part No. Description Q'ty s{ﬂf_”ﬁ“&f ¢ | Part No, Description Qty
BO2 CA08445A | Mechanism Ass’y 1 co2 CA08444A | Sub Mechanism Chassis Ass'y 1
Serial No,: A80101001 - Serial No.: A80101001 -
01 BA04941A | Motor Control P.C.B. Ass’y 1 01 0C08039B | Reel Hub Head 2
02 CA08422A | Flywheel Holder Ass’y 1 02 CAO08038B | Reel Hub B Pulley Ass’y 1
03 CA08433A | Take-up Flywheel Sub Ass’y 1 03 CAO08397A | Reel Hub S Pulley Ass'y 1
04 CAO08434A |Supply Flywheel Sub Ass’y 1 04 CAO08037A | Reel Hub Take-up Ass’y 1
05 0C08020B | Thrust Washer 2.6mm 2 05 CA08452A | Reel Hub Supply Ass’y 1
06 0C08021B | Thrust Washer 3.1mm 2 06 CAO08039A | Back Tension Ass'y 2
07 0C08333A |Sensor Plate 2 07 0C08269A | Back Tension Spring C 2
08 CAO08391A (Sensor Coil Take-up Sub Ass’y 1 08 CAO08193A | Idler Ass’y 1
09 CA08454A | Sensor Coil Supply Sub Ass’y 1 09 CAO08042A | Brake Ass’y 2
10 CAO08483A | Sensor Gear Take-up Ass’y 1 10 0C08129B | Brake Arm Spring 1
11 CA08485A [ Sensor Gear Supply Ass’y 1 11 0C08030C | Brake Drive Arm 1
12 0C08237A | Azimuth Wire 1 12 0CO08128A | Brake Drive Arm Spring 1
13 CAO08444A | Sub Mechanism Chassis Ass’y 1 13 BAO04943A | Counter Pulse Generator P.C.B. 1
14 0C08099B | Cam Motor Belt 1 Ass'y
15 0C08098B | Counter Belt B 1 14 CA08242A | Reel Motor Ass'y 1
16 CA08443A | Main Mechanism Chassis Ass’y 1 15 CAO08034A | Control Motor Ass’y 1
17 0B02333B | 3P-H Connector (Blue with Shield)! 1 16 0C08053B | Volume Coupler 1
18 0BO08672A | 3P-H Connector 1 17 0B07240A | Volume Control 10K (B) 1
19 OBO8515A | Insu-Lock 1 18 CA08453A | Playback Head Azimuth 1
LO1 OE00857A (BT 3x6 ®Pan 1 Alignment Motor Ass’y
LO2 OE00834A |BT 3x30 ®Pan 1 19 CAO08194A | Sub Chassis Ass’y B 1
LO03 OE00178A | Washer 3.3x8x0.5 2 Lo1 OE00698A | E-Ring 2.5mm 1
LO4 OE00833A |BT 3x20 ®Pan 3 L02 OE00837A | Stopper Ring 3mm 2
LOb OE03023A |Stopper Ring 8mm 2 LO03 OE00838A | Stopper Ring 4mm 1
L06 OEO0883A (BT 3x18 ®Pan 5 LO04 OEQ0859A | BT 2.6x6 ® Binding 1
LO7 OE00835A | BT 3x25 ®Pan 1 LOb 0E00226A | M2.6x4 ® Pan 5
LO8 0C08347A | Washer 3.1mm FT 1 LO6 OE00792A | BT2.6x6 ®Pan 1
LO9 0C08345A | Capstan Washer 3mm 1 LO7 OE00846A | BT 3x8 ®Pan 3
L10 0C08348A | Washer 2.6mm FT 1 LO8 — Volume Nut 1)
L11 0C08346A [ Capstan Washer 2.5mm 1 LO09 —_ Volume Washer 1)
co1 CA08422A | Flywheel Holder Ass'y 1
Serial No.: A80101001 -
01 CAQ08382B | Flywheel Holder Sub Ass’y 1
02 BAQ04942A | Motor P.C.B. Ass’y 1
LO1 0CO08068C | Thrust Screw 2
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5.8. Main Mechanism Chassis Ass’y (C03)

03(D06}

29(D08)

&

24
6

Lo3 LO o7)
Fig. 5.8
SI%EZ n;‘agfc Part No. Description Q'ty Sﬁ::;-nﬁa;ic Part No. Description Qty

co03 CA08443A | Main Mechanism Chassis Ass’y 1 36 CAO08028A | Counter-Load Arm 1

Serial No.: A80101001 - 37 CAO08347A | Main Chassis Ass’y 1

LOo1 OEQ0837A | Stopper Ring 3mm 9

01 CAO08350A | Cassette Case Holder L Ass’y 1 Lo2 OE00834A (BT 3x30 ®Pan 2

02 0C08152A | Lid Arm Spring Tube 1 LO3 OEQ0831A |[BT 3x10 ®Pan 3

03 CAO08455A | Cassette Case Holder R Ass’y 1 LO4 OE00254A | Washer 3.1mm 2

04 CAQ08451A |Cassette Case Ass’y 1 LO5 0E00222A | E-Ring 2mm 2

05 CA08438A |Head Mount Base Ass’y 1 LO6 OEO0876A |BT 2.6x8 ®Pan 8

06 0C08250A | Take-up Roller Arm Spring 1 LO7 OEO00178A | Washer 3mm 2

07 0C08121A | Supply Roller Arm Spring 1 LO8 OEQO0879A | BT 2x15 ®Pan 1

08 0C08313A (Pressure Roller Arm Bushing 2 LO09 OEO0838A | Stopper Ring 4mm 3

09 CAO08437A |Supply Pressure Roller Arm Ass’y 1 L10 OE00846A | BT 3x8 ®Pan 3

10 0C08122C | Supply Pressure Roller Thrust 1 L11 OEQ0895A | Earth Lug 3mm 2

Spring L12 OEQ0859A | BT 2.6x6 @ Binding 1

11 CA08436A | Take-up Pressure Roller Arm Ass’y|{ 1 L13 0CO082556A | Washer 2.6mm 1
12 0C08183B |Take-up Pressure Roller Thrust 1

Spring

13 CAO08339A |Head Base Ass’y 1
14 0C08368BA | Pressure Roller Drive Bar D 1
15 0C08086B | Head Base Roller 3
16 0C08050B |Record Sensor Arm 1
17 0CO80561E | Cassette Hold Arm 1
18 0C08120A (Cassette Hold Arm Spring 1
19 0C08371A (Back Tension Arm Ass’y 1
20 0C08264A ([Back Tension Arm Collar 1
21 0C08027A |Head Base Drive Arm Ass’y 1
22 0C08143C |Head Base Drive Arm Spring 1
23 . CAO08026A |Pressure Roller Drive Arm Ass’y 1
24 CA08441A | Auto Shut-off Ass’y 1
25 0C08119A |Record Protector 1
26 0C08194C | Damper Lock Arm 1
27 0C08153A |Damper Lock Arm Spring Tube 1
28 0CO08116A |Record Arm Spring 1
29 CAO08030A |Pneumatic Damper Ass’y 1
30 CA08404B |Supply DD Flange Ass’y 1
31 CA08457A |[Take-up DD Flange Ass’y 1
32 CAO08186A |Cam Drive Gear 1
33 0C08029H | Control Cam 1
34 0C08117A | Counter-Load Arm Spring 1
35 0C08152A | Counter-Load Arm Spring Tube 1

19



5.9. Head Mount Base Ass’y (DO1) 5.11. Take-up Pressure Roller Ass’y (D03) 5.13. Cassette Case Holder L Ass’y (D0OB)

LO3
02 | ——LO1
®—L1 02
Lo3 NS o
03 Lo2
04 08
Fig. 5.11

5.12. Head Base Ass’y (D04)

Lot Lo2
L05 f—o" 04 103 Lot
. 05
ot Fig. 5.13

Lo2 L02

el 12
- (E02)
Fig. 5.9

5.10. Supply Pressure Roller Ass'y (D02)

LO1
Lo2
o1

03 }LOS
: 02
04 LO3

LO2
Fig. 65.10
St Nalc | Part No. Description Qty | Schematic | part No. Description Qty
DO1 CA08438A | Head Mount Base Ass’y 1 LO1 OE00042A | E-Ring 1.5mm 1
Serial No.: A80101001 - LO2 0C08024A | Washer 2mm 0.25T 2
Lo3 0C08365A | Washer 2mm 0.13T 2
01 0C08028C | Head Height Adjustment Screw 2
02 0C08027F |Head Height Adjustment Gear 4 D04 CAO08339A | Head Base Ass'y 1
03 0C08026D | Azimuth Alignment Screw 2 Serial No.: A80101001 -
04 0C08161B | Spring Stopper 2
05 0C08187B | Head Plate Spring 2 01 GAO02103A | EOK Erase Head 1
06 0C08315A | Azimuth Alignment Wire Hold 1 02 0CO08158D | Erase Head Hold Plate 1
Plate 03 0C08166A | Erase Head Hold Plate Spring 1
07 CAO08083D | Head Mount Base Sub Ass’y 1 04 0C08174D | Cassette Hold Spring 1
08 0C08352A | AP Drive Plate 1 05 CAOBOO3R | Head Base Ass'y 1
09 0C08362A | TG Spring 1 06 0C08175A | Head Base L Spring 3
10 0C08351A [PH Azimuth Plate 1 07 0B08944A | 2P-H Connector 1
11 CAO08439A | PA-1L Playback Head Ass’y 1 LO1 OE00951A | M1.7x7 ®Pan (Black Chromate) 2
12 CA08440A |R-8L Record Head Ass’y 1 LO2 OE00909A | M2x6 ®Pan 3
L01 OE00917A |BT 2.6x5 ®Pan 2 LO3 OE00117A | Washer 2mm 3
LO04 OE00853A | BT 2x3 ®Pan 1
DO2 CAO08437A | Supply Pressure Roller Arm Ass’y | 1 Lo5 OE00952A | Washer 1.7mm 2
Serial No.: A80101001 -
DO5 CAO08350A | Cassette Case Holder L Ass'y 1
01 CA08403A | Supply Tape Guide 1 Serial No.: A80101001 -
02 0C08357A | Pressure Roller 1
03 0C08495A | Supply Guide Spring 1 01 CA08326B | Cassette Case Holder L Sub Ass’y 1
04 CA08401A | Supply Roller Arm Ass’y 1 02 0C08073C |Lid Arm A 1
LO1 OE00042A |(E-Ring 1.6mm 1 03 0CO8306A | Eject Arm Holder 1
LO2 0C08024A | Washer 2mm 0.25T 2 04 0CO08307A | Eject Arm A 1
LO03 0C08365A | Washer 2mm 0.13T 2 05 0C08197C | Eject Arm B 1
06 0C08199B | Eject Arm Joint 1
Do3 CAO08436A | Take-up Pressure Roller Axm Ass’y| 1 07 0C08114A | Lid Arm Spring 1
Serial No.: A80101001 - 08 0C08211C | Eject Arm Spring 1
LO1 OEQ0837A | Stopper Ring 3mm 1
01 CAO08402A | Take-up Tape Guide 1 LO02 OE00838A | Stopper Ring 4mm 1
02 0CO08357A | Pressure Roller 1 LO03 OE00865A | BT 3x10 © Binding 2
03 0C08362A | Take-up Guide Spring 1
04 CAO08400A | Take-up Roller Arm Sub Ass’y 1
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5.14. Cassette Case Holder R Ass’y (D06)

Fig. 6.14

5.16. Pneumatic Damper Ass'y (DO8)

01

Fig. 5.16

5.17. PA-1L Playback Head Ass’y (EQ1)
05
04

Fig. 5.17

5.18. R-8L Record Head Ass’y (E02)
03

Schematic

Ref. No. Part No. Description Q'ty
Do6 CAO084556A | Cassette Case Holder R Ass’y 1
Serial No.: A80101001 -
01 0C08133A | Eject Sensor 1
02 CA08427A | Cassette Case Holder R Sub Ass’y 1
LO1 OEQ0O840A | BT 2x8 ®Pan 1
DO7 CA08441A | Auto Shut-off Ass’y 1
Serial No.: A80101001 -
01 0C08047A | Shut-off Pulley A 1
02 0CO08309B | Shut-off Pulley B 1
03 0C08088B | Shut-off Pulley Shaft 1
04 0C08207B | Shut-off Pulley Holder 1
05 BA04862A |Shut-off P.C.B. Ass’y 1
06 0B02339B | 6P-H Connector 1
Dos8 CAQ8030A | Pneumatic Damper Ass’y 1
Serian No.: A80101001 -
01 0C08058C | Damper Piston 1
02 0C08102C | Damper Ring 1
03 0C08010C | Damper Plate 1
04 0C08059D | Sylinder 1
Lo1 OEOO874A | Stopper Ring CS 2mm 1
Eo1 CA08439A |PA-1L Playback Head Ass'y 1
Serial No.: A80101001 -
01 0C08350B |Playback Head Plate 1
02 GAO02162A |PA-1L Playback Head 1
03 0C08349C |Tape Protector 1
04 0B02341B (4P-H Connector 1
05 0B02342B (6P-H Connector 1
Lo1 OE00886A (M1.7x6.6 ®Pan 1
E02 CA08440A |R-8L Record Head Ass’y 1
Serial No.: A80101001 -
01 CA08308A |Record Head 1
02 GAO01050A [R-8L Record Head 1
03 0B02340B | 4P-H Connector 1
Lo1 OE00887A [(M1.7x4 ®Pan 2
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6. MOUNTING DIAGRAMS AND PARTS LIST

Notes: 1. Mounting diagram shows a dip side view of the printed circuit board.
2. Diode is 18853, 181555, or 188176 unless otherwise specified.
3. Following transistors are interchangeable with each other.
a. 28A733, 25A608SP, 2SA1048, 2SA1175
b. 28C945, 28C536SP, 25C2458, 2SC2785
4, Abbreviation for part name:
TR — Transistor, SiD — Silicon Diode, GD — Germanium Diode, ZD — Zener Diode
RK — Carbon Resistor, RM — Metal Film Resistor, RF — Fail Safe Type Resistor, RC — Cement Resistor,
RW — Wire Wound Resistor
CE — Electrolytic Capacitor, CM — Mylar Capacitor, CC — Ceramic Capacitor, CP — PP Capacitor,
CT — Tantalum Capacitor, CF — Film Capacitor, C — Mica Capacitor

6.1. Power Switch P.C,B. Ass'y

6.2. Fuse P.C.B. Ass'y

Ll

_
{U.5. 4., Cana.

a, JopanB Othersl
T3I5A (UK, Austrolio B 220V Closs2)

£ i)
. S,
R S
5.4, Canada,Jopand Ofhers)
K, Ausiralia B 220V Class2)
6.3. Shut-off P.C.B. Ass'y
Fig. 6.2
6.4, Counter Pulse Generator P.C.B. Ass'y
Shet ~off BC.B.
Fig. 6.4
Schematie. | Part No. Description Sebgmntio | Pariig, Description Schematic | Raxt No, Description
BA04947A | Power Switch P.C.B. BAO04899A | Fuse P.C.B, Ass’y 0MO04432A |Fuse Label 4A
Ass’y (U.S.A., Canada & 125V x 2
(U.S.A. & Canada) Others) (U.S.A., Canada &
BA04946A | Power Switch P.C.B. BAO4898A | Fuse P.C.B. Ass'y Others) (1)
Ass'y (Japan) (Japan) OMO4441A | Fuse Label 4A
BA04948A | Power Switch P.C.B, BAO04900A | Fuse P,C.B. Ass’y 250V x 2 (Japan)
Ass'y (UK, (UK, Australia & (1
Australia, 220V 220V Class 2) 0MO03936B | Fuse Label T3.156A
Class 2 & Others) 250V (UK, Australia
0B02587A | Fuse P.C.B. & 220V Class 2) (1)
0B02616A |Power Switch P.C.B.| C401,402 | OBT9292A |CC 0.1u 50V Z 0BO8349A | Fuse Clip (UK,
5w1 0B0T7407A |Power Switch 403,404 Australia & 220V
(U.S.A. & Canada) | F401,402 |O0B90002A | Fuse F4A 125V Class 2) (6)
swi1 0B07406A |Power Switch (U.S.A., Canada &
{Japan) Others) BAO04852A |Shut-off P.C.B. Ass'y
SW1 OB07408A |Power Switch (UK, | F401,402 | OB90001A | Fuse F4A 250V
Australia, 220V (Japan) 0B07839B |Shut-off P.C,B.
Class 2 & Others) F401,402 | OBO8281A | Fuse T3.15A 250V | Q450 0B06228A |Photo TR PH104
M2 0B08342A |Spark Killer (UK, Australia & R604 0B05615A |RK 22K 1/4WJ
(U.S.A. & Canada) 220V Class 2) R605 0B09215A |RF 100 1/4WJ
M2 OB08363A |Spark Killer F403 0BO08374A | Fuse F1A 250V PL602 0B08552A |Lamp 12V 25mA
: (Japan) (U.S.A., Canada &
M2 0BO8955A |Spark Killer (UK, Others) BA04943A | Counter Pulse
Australia, 220V F403 OBO8686A | Fuse F1A 250V Generator P.C.B.
Class 2 & Others) (Japan) Ass’y
OE00622A |M3x5 ®Pan (2A) F403 0BO8457A | Fuse T500mA 250V
(2) (UK, Australia & 0B07933B |Counter Pulse
OE00752A |Eyelet 2x3 (2) 220V Class 2) Generator P.C.B.
0J04646A |Power Switch OMO04190A | Fuse Label 1A 250V | Q601 0B06228A |Photo TR PH104
Holder (1) (U.S.A., Canada & | R601 0B09215A |RF 100 1/4WJ
Japan) (1) | R603 0B05661A |[RK 22K 1/4WJV
O0MO04096C | Fuse Label T500mA | PL601 0B08552A |Lamp 12V 25mA
(UK, Australia & 0C08281B |P.C.B. Holder (1)
220V Class 2) (1) 0E00792A |BT 2.6x6 ©Pan
(Chromate) (2)
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6.6. Timer Switch P.C.B. Ass'y

SWez0, _r_l_gr_gl«. CLR T SReilfe.r%n:fc Part No, Description
"] j & f;;} BA04895A | Direction P.C.B.
0B02584A | Direction P.C.B. ;
Fig. 6.6 LED621 |0B06448A |LED (RED + GRN)
LGCi:Nr,.g.E. . N 622
R601,602 |0BO5575A [RK 560 1/4W J
Fig. 6.5 R603 0BO1857A |RK 1K 1/4W J
BAO04897A | Timer Switch P.C.B.
6.7. Tape Select P.C.B. Ass’y 6.8. Volume P.C.B. Ass’y s

OBO02586B | Timer Switeh P.C.B.
SW619,620 | 0B07464A | Push Switch

BAO04891A | Tape Select P.C.B.
Ass'y

0B02580B | Tape Select P.C.B.
SW618 0BO07461A | Push Switch

BA04890A | Volume P.C.B. Ass'y

0B02579B | Volume P.C,B.
Q101,102 OBT6299A | TR 2SC2878

201,202
VR107,207 | 0B07202A | VR 100K (A)
VR301 0BO7203A | VR 100K (A)x2
VR 302 0BO7204A | VR 10K (A)x2

R101,201 |OBT1846A |RK 4.7K 1/4W J
R102,202 |OBT1887A |RK 5.6K 1/4W J
R103,203 | OBT5691A |RK 390 1/4WJ
R104,204 |OBT5622A |RK 2.2K 1/4WJ

C101,201 |OBT9187A |CE 1u 50V (BP)
o FC37 0B82037A | 3P Flat Cable
e 0 O0MO04252A | Label CN-37 (1)
BA04894A | Counter P.C,B.
Ass'y
0B02583A | Counter P,C,B,
IC601 OB06368A |IC LM6416E-106
Q601,602 | 0BO6319A | TR 2SA608SP
603,604
LED601 0B06442A | Counter LED
R601,602 |OBT9671A | RK 560 1/6WJ
603,604
R605,606 |OBT9661A | RK 220 1/6WJ
Fig. 6.8 e
R608,611 |OBT1933A | RK 220 1/4WJ
R612 OBT9701A | RK 11::1{5 1/6W J
Cc601 OBT9393A | CC 68P 50V J
6.9, Countex R.C.B. AR CN11 0B02344A | 2P-H Connector
CN12 0B02345B | 4P-H Connector
CN13 0B02346A | 8P-H Connector
BA04893A | Indicator P.C.B.
Ass’y

0B02582B | Indicator P.C.B.
IC301,302 | 0B06369A |IC TAT6E12AP
Q101,201 | 0B06401A | TR 2SC536SP
LED303 0B06441A | Indicator LED
D101,201 |OBT6398A |SiD 188176
D102,202 |0B06109A |SiD GPO8B
R101,201 |OBT9726A |RK 100K 1/6W J

Fig. 6.9 R102,202 |OBT9709A |RK 22K 1/6WJ
R103,104 |OBT9719A |RK 56K 1/6WJ
203,204

R301-320 |OBT9681A |RK 1.5K 1/6W J
R321,326 |OBT9701A |RK 10K 1/6WJ

R322 OBT9695A |RK 5.6K 1/6WJ
R323 OBT1857A |RK 1K 1/4W J
R324 OBT9655A |RK 120 1/6WJ
R325 OBT9677A |RK 1K 1/6W J
c301 OBT9282A |CC 100P 50V K
FC34 OBO05360B | 4P Flat Cable
FC35 0BO0G5352B | 3P Flat Cable

FC44,45 0B05374C | 11P Flat Cable
OMO04250A | Label CN-34 (1)
O0MO04251A | Label CN-35 (1)
0E00130A | Earth Lug 2.6mm
(1)
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6.10. Indicator P.C.B. Ass'y

6.11. Switch P.C.B. Ass'y
s

Fig. 6.11

24

Schematic

Ref, No., Part No. Description

BAO04889A | Switch P.C.B. Ass’y’
0BO2578B | Switch P.C,B.

Q301 OBT1872A |TR 2SC945L (P,Q)

Dggl.302 OBT6181A |SiD 18853

3

R302,303 | OBT9653A |RK 100 1/6WJ

R305 OBTH9717A |RK 47K 1/6WJ

R306 OBT5675A |RK 3.9K 1/4WJ

R307 OBT5505A |RK 156K 1/4WJ

R308 OBT5743A |RK 27K 1/4WJ

R309 OBT9699A |RK B.2K 1/6WJ

R310,311 | OBT9719A |RK 56K 1/6WJ

R312,313 | OBT9725A |RK 100K 1/6W J

R314,315 | OBTH6671A |RK 2.2M 1/4W J

316,317

C302 OBT1405A |CE 1u 50V

Cc303 OBT1674A |CE 10u 25V

FC28 0B82035A | 3P Flat Cable

FC29 0B82034A | 3P Flat Cable

FC36 0B82036A | 5P Flat Cable

FC50 0BO05331B | 2P Flat Cable

FC51 0B82001B | 2P Flat Cable
0BO7460A | Push Switch (1)
O0MO04240A | Label CN-28 (1)
0MO04438A | Label CN-29 (1)
0MO04440A | Label CN-36 (1)




6.12. Control P.C.B. Ass’y

6,13, Motor Control P.C.B. Ass'y
'd

Fig. 6.13
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sﬁgﬁ?gf" Part No, Description sl‘t’le‘{nr‘::fc Part No. Description SR"EE.“IEI‘;{ Part No. Description
BA04892A |Control P.C.B, Ass’y BA04941A | Motor Conirol C508,521 0BT9222A |CE 0.47u 50V (LN)
P.C.B. Ass'y 509,522 OBT9290A | CC 0.01u50V Z
0B02581B (Control P,C.B. C510,523 OBT9844A | CF 1000P 50V J
Q601,605 0BT6013A (TR 2SA733 (P,.Q) 0B02588B | Motor Control 533,541
Q602,603 OBT1872A |TR 2SC945L (P,Q) P.C.B. C511,524 OBT9286A | CC 470P 50V K
604 I1C501 0B06423A |IC TC40HO002P C512,525 OBT9848A |CF 0.022u 50V J
D601,602 OBT6181A |SiD 1SS53 1C502,504 (0B06223A |IC uPD4040BC C514,527 OBT5914A | CM 0.15u 50V J
604 1C503,5605 (0B06424A |IC TC40HO20P C515,528 O0BT9288A | CC 1000P 50V K
D603,605 OBT6398A |SiD 1SS176 IC506,507 |0B06144A |IC uPD4066BC 534,542
606,607 514,517 C529,630 OBT1403A |CE 47u 16V
608,609 518 531,632
610 IC508,612 |0B06297A |IC TC5081P 537,538
LED301 0B06445A |LED ORN TLO-123| 1C509 0BO06270A |IC TC4069UBP 539,540
302,607 (15) | 1C510,511 {0B06124B |IC RC4558D 545,546
609-620 513,515 547
LED601 0B06446A |(LED GRN 516 C535,5636 OBT1402A |CE 4.7u 25V
602,603 TLPG-163 Q501,504 OBT6013A |TR 2SA733 (P,Q) 543,544
604,605 505,508 C548 OBT5885A (CE 100u 10V
606,608 509,511 CN501 0B02280A | 2P-T Post
VR101,102| O0BO7404A |Semi-fixed VR 10K 515 CN502 0B08656A | 2P-T Post
106,201 Q502,503 OBT1872A | TR 2SC945L (P,Q) CNb503,504 | 0OB0O8645A | 9P-T Post
202,206 506,507 CN505 OB08724A | 6P-T Post
VR103,105( OBO7277A |Semi-fixed VR 22K 510,512 OE00507A | Nut Hex. M3 (8)
203,205 514,516 (Chromate)
VR104,204| OB0O7260A |Semi-fixed VR 50K 527,528 OE00521A | M3x8 ®Pan (8)
R103,105 OBT9693A |[RK 4.7K 1/6WJ Q513,517 OBT6299A | TR 2S5C2878 (Chromate)
107,208 Q518,520 0B06316A | TR 2SD882 (P,Q) 0J04485A | Heat Sink B (4)
205,207 522,524
R104,112 OBT9699A |RK 8.2K 1/6WJ Q519,521 0B06303A |TR 2SB772 (P,Q)
204,212 523,526
R106,206 OBT9695A |RK 5.6K 1/6WJ | Q526 0B06066A | TR 2SD471 (L M)
R108,109 OBT9701A |RK 10K 1/6WJ | ZD501 OBT6426A | ZD 8.6V XZ086
208,209 D501-520 OBT6398A |SiD 1SS176
R110,210 OBT1679A [RK 100 1/4WJ | X501 0B02324A | Xtal 3.088MHz
R111,211 OBT9697A (RK 6.8K 1/6WJ | VR501,502 | OB09060A | Semi-fixed VR 100K
R115,215 OBT9685A (RK 2.2K 1/6WJ | R501,529 OBT9749A [RK 1M 1/6WJ
R601,602 OBT5575A |RK 560 1/4WJ 552,685
603,605 R502,503 OBT9725A |RK 100K 1/6W J
608,610 507,508
612,613 539,662
617 568,569
R604 OBTH578A (RK 180 1/4WJ 571,578
R606,607 OBT5743A |RK 27K 1/4WJ 579,581
611 R504,506 OBT9685A [RK 2.2K 1/6WJ
R609 0BT1857A [RK 1K 1/4W J 506,509
R614 OBT9709A |RK 22K 1/6WJ 536,559
R615 OBT9711A |RK 27K 1/6WJ | R510,512 OBT9707A |RK 18K 1/6WJ
R616 OBT9713A {RK 33K 1/6WJ 514,516
C103,203 0BT9862A |{CF 4700P 50V J 524,547
C104,204 OBT9854A |[CF 6800P 50V J 586
C601 OBT1862A (CE 22u 16V R511,518 OBT9713A |RK 33K 1/6WJ
SW301,302 | 0BO7396A |Double Action 515,617
Switch 531,654
SW601-612 | OB074569A |[Switch R518,541 OBT9733A | RK 220K 1/6WJ
SW613,614) 0BO7462A |Push Switch R519,522 OBT9701A |RK 10K 1/6WJ
616,617 527,528
SW615 0B07463A |{Push Switch 537,538
FC14,15 0B05361B | 4P Flat Cable 545,550
FC16 0B05371B | 5P Flat Cable 551,560
FC17 OB05372B | 10P Flat Cable 561
FC18 OB82038A |10P Flat Cable R520 OBT9747A |RK 820K 1/6WJ
FC19 0B05360B | 4P Flat Cable R521,544 OBT9721A [RK 68K 1/6WJ
FC20 0BO05370B (5P Flat Cable 570,680
FC21 0B05346B | 3P Flat Cable R523,546 OBT9677A | RK 1K 1/6WJ
FC38 0B05354B | 4P Flat Cable 564,565
FC39,40 0B05365B | 5P Flat Cable 566,567
FC41,42 0B05368B | 5P Flat Cable 574,575
OE00857A |BT 3x6 @ Binding 576,577
(Chromate) (1) | R525,648 |OBT9671A | RK 560 1/6WJ
0J04653A |Lens House (20)| R526,549 |[OBT9717A |RK 47K 1/6W J
0J04654A |Fader House (1)| R530,532 |OBT9709A | RK 22K 1/6WJ
OMO04231A |Label CN-14 1) 534,558
0M04222A |Label CN-15 (1) 555,557
OM04223A |Label CN-16 (1)| R533,5642 |OBT9719A |RK 56K 1/6WJ
0MO04224A |Label CN-17 1) 543,556
OM04330A |Label CN-18 1) R535,558 OBT9665A |RK 330 1/6WJ
O0MO04225A |Label CN-19 (1)| R540,563 OBT9743A | RK 560K 1/6WJ
OM04226A | Label CN-20 (1){ R572,573 |OB09049A |RF 22 1/4W J
0OMO04232A | Label CN-21 1) 582,583
R584 OBT9673A | RK 680 1/6WJ
C501 OBT9279A | CC 22P 50V K
C502 OBT9277A [ CC 10P 50V J
C503 OBT1392A | CE 470u 16V
C504,517 |OBT9372A |CE 2.2u 50V
C505,518 OBT9292A | CC 0.1u 50V Z
549,550
551
C€506,513 OBT5583A | CM 0.033u 50V J
519,526
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S{E{n}m{a&c Part No. Description SRchfe.n;?gfc Part No. Description SRd;f_nﬁ‘gfc Part No. Description
BA04886A | Logic P.C.B. Ass’y D602-611 | OBT6398A |SiD 1sS176 (27) | R706 OBT9711A [RK 27K 1/6WJ
614-619 R712,713 | OBT5509A |RK 33K 1/4WJ
— DC Supply — 623,624 R717 OBT1683A |RK 135K 1/4W J
626-633 R731 0B09217A |RF 5.6 1/4WJ
1C401 0B06124B. |IC JRC4558D 640 C601,602 | OBT9283A |CC 220P 50V K
Q403,404 | OBT1872A | TR 2SC945L (P,Q) | X601 OBO8S90BA | Xtal KBR400BT C603,604 | OBT1405A |CE 1u 50V
409,414 X602 0B02307A | Xtal KBR8OOH 630
415 VR601 0B07258A | Semi-fixed VR 220K | 606,615 | OBT1402A |CE 4.7u 25V
Q407,408 | OBT6013A |TR 2SA733(P,Q) | VR602 0BO7257A | Semi-fixed VR 100K| 618
411 VR603 0B07329A | Semi-fixed VR 2K c607 OBT9852A |CF 4700P 50V J
Q410,412 | OBT6322A | TR 2SC2002 (K,L) | VR604 O0BO7256A | Semi-fixed VR 10K | C608,609 | OBT9282A |CC 100P 50V K
Q416 OBT1426A | TR 2SA562 (0.Y) | R601,607 |OBT97256A {RK 100K 1/6WJ | C612,613 |O0BT1412A |CE 10u 16V
ZD401 OBT6058A | ZD 5.1V YZ051 608,611 C614 OBT9276A [CC 5P 50VJ
ZD402 OBT6384A | ZD 5.5V XZ055 612,613 C616 0BT1502A (CE 330u 16V
D401 OB06283A | Diode Bridge DBA30| 614,615 c617 OBT9327A |CE 0.33u 50V (LN)
D402,403 | 0B06109A |SiD GPO8B 627,632 C619 OBT9865A |CF 0.056u 50V J
D404 OB06282A | Diode Bridge DBA10| 649,667 C620 OBT9370A [CC 33P 50V J
D405,406 | OBT6398A |SiD 1SS176 672,693 CN7 0B02347A | 3P-T Post BLU
D407 OBT6181A |SiD 1SS53 694,696 CN8 0B08653A | 3P-T Post
R401,426 |OBT1857A (RK 1K 1/4WJ 703,704 CN9 0B02286A | 6P-T Post BLU
R402 OBT1679A |RK 100 1/4WJ 709,710 CN10 0B08642A | 6P-T Post
R403 OBT1846A |RK 4. 7K 1/4WJ 720,721 CN11 O0B08656A | 2P-T Post
R404 OBT1888A |RK 10K 1/4W J 722,726 CN12 0B08654A | 4P-T Post
R405,415 |OBT5671A |RK 2.2M 1/4W J 727,734 CN13 0B08644A | 8P-T Post
R406 OBT9528A |RM 13.7K 1/4WF | R603,661 | OBT5622A |[RK 2.2K 1/4WJ 0B08964A | TR Mica TO-126(2)
R407 OBT9203A {RM 10K 1/4WF | R604,609 |OBT9748A |RK 1M 1/6WJ OE00507A | NutHex.M3 (2)
R408 OBT1887A |RK 5.6K 1/4W J 610,708 (Chromate)
R409 OBT5794A |RK 680 1/4WJ 736 OE00510A |M3x8 ®Pan (2A)
R410,417 |OBT9504A |RM 11K 1/4WF | R605,616 |OBT9701A |RK 10K 1/6WJ 2)
R411 OBT9677A |RK 1K 1/6WJ 617,629 0J04485A | Heat Sink B (1)
R412 OBT9653A |RK 100 1/6WJ 639,659
R413,431 |OBT9693A [RK 4.7K 1/6WJ 661,662 — Miscellaneous —
R414 O0BT9701A |RK 10K 1/6WJ 676,681
R416,420 |OBT9695A |RK 5.6K 1/6W J 682,683 0B02577B | Logic P.C.B.
421 689,695 Q401,402 | 0B0O6255A |TR 2SD880 (Y)
R418,425 | OBT9725A |RK 100K 1/6W J 699,711 413
427 729,730 Q405,406 | OB06256A | TR 2SB834(Y,GR)
R419 OBT9707A |RK 18K 1/6WJ 733,735 O0BO8601A | TR Mica TO-220(5)
R422 OBT9667A |RK 390 1/6WJ 738 OB08602A | TR Bushing TO-220
R423,434 |OBT9737A |RK 330K 1/6WJ | R606,634 |OBT1888A |RK 10K 1/4W J 5)
R424 OBT9729A |RK 150K 1/6W J 673,690 OE00507A | NutHex.M3 (5)
R428 OBT9713A |RK 33K 1/6WJ 724,728 (Chromate)
R429 OBT9719A |RK 56K 1/6WJ | R618,697 |OBT9707A |RK 18K 1/6W J OE00608A |M3x10 ®Pan (3A)
R430 OBT5622A |RK 2.2K 1/4W J 698 (Chromate) (5)
R432,433 |O0B09243A (RF 4.7 1/2WJ | R619,637 |OBT9713A |RK 33K 1/6WJ 0J04647B |Heat Sink (1)
C401 0B40037A |CE 10000u 25V 638,642 CN14,15 0B02349A | 4P-JP Connector
C402 0B09374A |CE 6800u 25V 666,671 34
C€403,407 | OBT1272A |CE 100u 25V 691 CN16 0B02350A | 5P-JP Connector
C404,408 | O0BT9276A |CC 5P 50V J R620 OBT9717A [RK 47K 1/6WJ | CN17,18 OB02355A | 10P-JP Connector
C4056 0B09798A |CE 6800u 16V R621 0BT9712A [RK 30K 1/6WJ [ CN26,27 0B02348A | 3P-JP Connector
C406 OB09799A |CE 4700u 25V R622 0BT9716A |RK 43K 1/6WJ 28,29
C409,411 |0B01397A |CE 1000u 16V R623,644 |OBT9703A [RK 12K 1/6WJ | FC22 0B82033A | 2P Flat Cable
C410 OBT9218A |CE 47u 16V (LN) | R624,645 |OBT9723A |RK 82K 1/6WJ | FC23 OB05337B | 2P Flat Cable
C412 0B01406A (CE 2200u 16V R625,668 |OBT9727A |RK 120K 1/6WJ | FC24 0B05351B | 3P Flat Cable
C413 OBT1405A (CE 1u 50V R626,628 | OBT9787A |RK 330K 1/6WJ | FC256 0B05345B | 3P Flat Cable
C414 OBT9873A |CF 0.27u 50V J 633,652 FC43 0B05352B | 3P Flat Cable
665,670 0B02343B | 5P-H Connector (1)
- Logic — 674,678 0B08515A | Insu-Lock (8)
679,680 0B90005A | Insu-Lock 1)
1C601 0B06324A |IC LM6402A-052 718,719 OE00037A | Earth Lug B-5 (1)
1C602 0B06392A |IC LM6416E-149 726,732 OE00857A | BT 3x6 © Binding
1C603 0B06124B |IC JRC4558D R630 OBT5620A | RK 270K 1/4WJ (Chromate) (3)
1C604 0B06317A |IC uPD4030BC R631 OBT5627A |RK 330K 1/4W J 0MO04331A | Label CN-22 (1)
IC605 0B06214A |IC uPD4071BC R635 OBT9699A |RK 8.2K 1/6WJ OMO04332A | Label CN-23 1)
Q601,606 (0OBT6013A (TR 2SA733(P,Q) |R636,732 | OBT9689A |RK 3.3K 1/6WJ 0MO04236A | Label CN-24 1)
607,611 R640,653 | OBT9709A |[RK 22K 1/6WJ OMO04237A | Label CN-25 (1)
612,613 R641 OBT9731A |RK 180K 1/6WJ
614,621 R643 0B22444Y (RM 76.8K 1/4W F
626,627 R646 0B22457Y (RM 100K 1/4W F
629,630 R647 0BT9305A |RM 100K 1/4W F
631,633 R$4$.654 OBT5671A |RK 2.2M 1/4WJ
635 3
Q602,603 |OBT1872A |[TR 2SC945L (P,Q) | R650 OBT9472A [RM 220K 1/4W F
604,605 R655,656 | OBT9316A | RM 332K 1/4W F
608,617 R657 0B22420A |RM 47.5K 1/4W F
618,619 R658 0B22475Y |RM 150K 1/4W F
622,623 R663 OBT5621A |RK 120K 1/4W J
628,632 R664 OBT6626A | RK 150K 1/4W J
634,636 R669 OBT9729A |RK 150K 1/6W J
Q609 0B06316A (TR 2SD882 (P,Q) | R677,684 |OBT1889A |RK 100K 1/4W J
Q610 OB06303A |TR 2SB772 (P,Q) 685,686
Q615 0B06066A |TR 2SD471 (L,M) 688,706
Q616 0B0O6069A |TR 28B564 (L,M) 714,715
Q624,626 |OBT6372A |TR 2SA953 (K,L) 716,723
D601,612 |OBT6181A |SiD 1SS53 R687 OBT9695A (RK 5.6K 1/6W J
613,620 R692 OBT9677A (RK 1K 1/6WJ
621,622 R700 OBT9733A |RK 220K 1/6WJ
625 R;g%,mz OBT9719A |RK 56K 1/6WJ
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6.14. Logic P.C.B. Ass'y
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Sghematic | part No. | Deseription Schematic | part No. Description Schematic|  part No. Description
BAO04879A | Auto Azimuth D821-827 |{OBT6398A |SiD 18S176 (21) | R805,807
P.C.B. Ass’y 832-836 903,904
840 905
— Tone Osc. — 842-846 R706,806 |OBT56158A |RK 22K 1/4WJ
848,849 901
1C721 0B06127A |IC RC4559D 850,851 R708,711 |OBT1857A {|RK 1K 1/4WJ
1C722 0B06219A |IC uPD4081BC D841 0B06181A |SiD 1SS53 808,811
Q721 OBT1872A | TR 2SC945L (P,Q) | VR822 0B07269A | Semi-fixed VR 50K | R709,809 |OBT1682A |RK 6.8K 1/4WJ
D721,722 |(OBT6181A |S8iD 15853 VR823,824 | 0BO7256A | Semi-fixed VR 10K | R710,810 |OBT5625A |RK 220K 1/4W J
L721 0B03919B |Inductor 36mH R821 0B22512Y |RM 316K 1/4WF |R712,812 |OBT9432A |RM 8.25K 1/4W F
VR721 OB07269A | Semi-fixed VR 50K | R822,830 |0B22265Y |RM 2.2K 1/4WF |R713,714 |OBT5627A |[RK 330K 1/4WJ
VR722 OB07270A | Semi-fixed VR 20K | R823,831 |0B22457Y |{RM 100K 1/4W F 813,814
R721,722 |(OBT9315A (RM 332K 1/4WF |R824,832 |(0B22256Y |RM 18K 1/4WF |R715,816 |OBT9610A |RM 66.5K 1/4W F
723 R825,828 |OBT9701A ([RK 10K 1/6WJ |R716,816 |[OBT9305A |RM 100K 1/4WF
R724 OBT9583A |RM 97.6K 1/4W F 833,836 R718,818 |OBT55677A (RK 330 1/4WJ
R725,726 |OBT1889A |RK 100K 1/4W J 847,848 R902 OBT9709A |RK 22K 1/6WJ
732 R829 0B22507Y |RM 287K 1/4WF |C701,703 |OBT1405A |CE 1u 50V
R727 OBT5615A |RK 22K 1/4WJ |[R838,839 |OBT9725A |RK 100K 1/6WJ 704,801
R728 OBT5627A |RK 330K 1/4W J 843,844 803,804
R729,730 |[OBT5508A [RK 56K 1/4WJ 862,863 C702,802 | OBT9844A |CF 1000P 50V J
731 871,872 C705,805 |OBT9218A |CE 47u 16V (LN)
R733 0BT9527A |RK 130K 1/4W J 877,881 Cc901 OBT1862A |CE 22u 16V
R734 OBT5676A |RK 390K 1/4WJ 882,883
R735 0BT1682A |RK 6.8K 1/4WJ 884,898 — Music Sensor —
R736 OBT5622A |RK 2.2K 1/4WJ 899,920
C721,722 |(OBT1400A |CE 100u 16V 922,928 1IC771 0B06216A |IC uPC4556C
Cc723 OBT9836A |CP 360P 100V J 930,931 Q171 OBT6013A |TR 2SA733(.Q)
C724 OBT9538A |CP 0.018u 100V G | R840,842 | OBT9749A [RK 1M 1/6WJ |D771-775 |OBT6181A |SiD 1SS53
C725 OBT9861A |CF 0.027u 50V J 854,856 R771,772 |OBT5625A |RK 220K 1/4WJ
C726 OBT9866A |CF 0.056u 50V J 894,921 775,177
c727 0B09302A {C  100P 100V J 924,925 718,779
C728 OBT9868A |CF 0.1x 50V J R841 OBT9707A |RK 18K 1/6WJ |R773,774 |OBT1888A [RK 10K 1/4WJ
C729 OBT9860A |CF 0.022u 50V J R845,846 | OBT9733A | RK 220K 1/6WJ 784,786
C730 OBT9848A |CF 2200P 50V J 849,852 R776,781 |OBT5676A [RK 3.9K 1/4WJ
C731 OBT9322A |CP 330P 100V J 890,928 R780 OBT9380A |RK 1.5M 1/4WJ
R850,856 | OBT9677A |RK 1K 1/6WJ |R782 OBT5609A |RK 33K 1/4WJ
— Fader — R853 OBT9681A | RK 1.5K 1/6WJ |R783,785 |OBT1889A |RK 100K 1/4WJ
R869 OBT9687A | RK 2.7K 1/6WJ |R787 OBT5776A |RK 1M  1/4WJ
IC741 0B06216A |IC uPC4556C R873 OBT9697A |RK 6.8K 1/6WJ |c771 OBT9854A |CF 6800P 50V J
Q741,744 | 0B06013A |TR 2SA733(P,Q) | R874 OBT1889A | RK 100K 1/4WJ |C772,774 |[OBT9282A {CC 100P 50V K
745,747 R875,929 | OBT9709A | RK 22K 1/6WJ |C773,776 |OBT9222A |CE 0.47u 50V (LN)
Q742,743 | OBT1872A | TR 2SC945L (P.Q) | R875 OBT5627A | RK 330K 1/4WJ |C776 OBT9148A (CE 10u 25V (LN)
746 R876,878 | OBT5671A |RK 2.2M 1/4WJ |c777 0BT9223A |[CE 1u 50V (LN)
ZD741 OBT6290A |ZD 5.6V RD5.6EB2 879 OBT9653A | RK 100 1/6WJ |C778 OBT9856A |CF 0.01u 50V J
D741,742 |OBT6181A |SiD 15853 R880 OBT9671A | RK 560 1/6WJ
743,744 R891 OBT9743A | RK 560K 1/6W J — BlackBox Control —
R741,743 |OBT5676A |RK 390K 1/4WJ | R892,923 | OBT9737A | RK 330K 1/6WJ
746 927 Q911 0B06066A |TR 2SD471 (L M)
R742,744 |OBT5640A (RK 180K 1/4WJ | R926 OBT9719A |RK 56K 1/6WJ |Q912,915 |OBT1872A |TR 2SC945L (P,Q)
R745,763 | OBT5692A |RK 68K 1/4WJ (R932 OBO1867A |RK 1K 1/4WJ 913 OB06069A |{ TR 2SB564 (L,M)
R747 OBT5641A (RK 47K 1/4WJ | R935 OBT9705A | RK 15K 1/6WJ |Q914,916 |OBT6013A |TR 2SA733(P,Q)
R748,751 | O0BT1888A |RK 10K 1/4WJ | R936 OBT9685A | RK 2.2K 1/6W J 917
754,766 C821,826 | 0B09302A |C  100P 100V J ZD911,912 |0BT6231A |ZD 11V RD11EB2
R749,750 |OBT5668A RK 82K 1/4WJ | 823,828 | OBT9489A |CP 5600P 100V G | ZD913 0BT6268A | ZD 5.6V RD5.6EB3
R752 OBT1889A |RK 100K 1/4WJ | (824,829 | OBT9868A |CF 0.1u 50V J D911,912 |0BT6181A |SiD 1SS53
R753 OBT5621A |RK 120K 1/4WJ | C831,856 | OBT9370A |CC 33P 50V J 913
R755 OBT5743A |RK 27K 1/4WJ | C832 OBT9849A | CF 2700P 50VJ |R911,913 |[0B09215A [RF 100 1/4WJ
R756,764 |OBT5622A |RK 2.2K 1/4WJ | C833,834 | OBT9223A (CE 1u 50V (LN) |R912,914 |0B09321A |RF 4.7 1/4WJ
767 C835,858 | OBT9332A | CE 2.2u 50V (LN) | R915,916 |OBT5743A |RK 27K 1/4WJ
R757 OBT1857A [RK 1K  1/4WJ | (841,842 | OBT9148A |CE 10u 25V (LN) |R917,918 |OBT1889A |RK 100K 1/4WJ
R758 OBT5691A [RK 390 1/4WJ | C845 OBT9848A | CF 2200P 50V J 920,922
R759 OBTG6576A |RK 470 1/4WJ | C846 OBT9147A | CE 3.3u 50V (LN) | R919 OBT5627A |RK 330K 1/4WJ
R760,766 | OBT1887A |RK 5.6K 1/4WJ | C853 OBT9163A | CE 10u 16V (BP) |R921 OBTH615A |RK 22K 1/4WJ
R761 OBT1681A |RK 3.3K 1/4WJ | C854,855 | OBT9137A |CE 22u 25V (LN) |R923 OBT1857A |RK 1K 1/4WJ
R762 OBT5627A |RK 330K 1/4WJ | C857 OBT9288A | CC 1000P 50VK |C911,912 |0OBT1392A [CE 470u 16V
C741 OBT1674A |[CE 10u 25V C859,860 | OBT9490A | CP 0.015u 100V G
C742 OBT9844A |CF 1000P 50V J CNb 0BO8656A | 2P-T Post — Miscellaneous —
C743 OBT1409A (CE 47u 25V CNé6 OB08653A | 8P-T Post
C744 OBT9852A |CF 4700P 50V J 0B02576B | Auto Azimuth
— Meter Amp. — P.C.B.
~- Azimuth — CN19,33 0B02349A | 4P-JP Connector
1C701,801 | 0B06144A |IC uPD4066BC CN20 0B02350A | 5P-JP Connector
1c821 0B06443A |IC NJIMO82D 1C901 0B06216A | IC uPC4556C CN22,23 0B02336A | 2P-JP Connector
1C822 0B06387A |IC NJM2043DD Q701,801 | OBT1872A | TR 2SC945L (P,Q) 30,31
I1C823 0B06216A |IC uPC4556C 901 CN 24,25 0B02348A | 3P-JP Connector
1C824 0B06178A |IC uPD4011BC ZD701,801 | OBT6058A | ZD 5.1V YZ051 32,35
1C826 0B06358A |IC uPD4013BC D701,702 | OBT6181A | SiD 1SS53
1C826 0B06144A |IC uPD4066BC 703,801
1C827 0B06124B (IC RC4558D 802,803
Q821,822 | OBT6013A (TR 2SA733 (P.Q) 901
825,831 D902 OBT6398A | SiD 1SS176
Q823,824 | OBT1872A | TR 2SC945L (P,Q) | VR701,703| OBO7256A | Semi-fixed VR 10K
828,829 801,803
830,843 VR702,802| 0BO7405A | Semi-fixed VR 200K
Q832 O0B0O6066A | TR 2SD471 (L,M) | R701,801 | OBT1846A | RK 4.7K 1/4WJ
Q833 OB0O6069A (TR 2SB564 (L,M) | R702,703 | OBT1889A | RK 100K 1/4W J
Q840 OBT6299A [ TR 2SC2878 704,705
ZD821 0BT6230A | ZD 5.1V RD5.1EB2 707.802
ZD822 OBT6353A | ZD 6.2V RD6.2EB2 803.804
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sﬁﬁ?§f° Part No. Description Sncle‘f n;‘n:fc Part No, Description sﬁt:_“ﬁ“gfc Part No. Deseription
BAO4870A | Main P.C.B. Ass'y Cb517,617 OBT9410A {CP 2200P 100V G | D102,202 OBT6398A | SiD 1SS176
C518,618 OBT9322A | CP 330P 100V J L101,201 0B06676A | Inductor 36mH G
~—PB Eq, Amp. — C519,619 OBT9286A | CC 470P 50V K R101,201 OBT1889A |[RK 100K 1/4W J
CN2 0B02281A | 4P-T Post R102,202 | OBT1857A |RK 1K 1/4WJ
1C301,501 | 0B11005A [IC NJMO72DE R103,203 OBT5622A [RK 2.2K 1/4W J
601 — Bias Osc. — R104,204 OBT5743A [RK 27K 1/4WJ
1C502,602 | 0B06144A [IC uPD4066BC R106,206 0BT1681A (RK 3.3K 1/4WJ
1C701 0B06443A [IC NJMO082D Q302 OBT6013A | TR 2S8A733 (P,Q) R107,207 OBT9677A |RK 1K 1/6W J
Q501,502 OB06376A | FET 2SK170 (GR) Q303 0BT6202A | TR 2SA562TM (Y) R108,120 OBT9701A |RK 10K 1/6WJ
601,602 T301 0B06718A | Bias Osc, Unit 208,220
701,702 R311 OBT1888A (RK 10K 1/4WJ |R109,110 |0BT9502A |RM IM 1/4WF
ZD 301 OBT6418A |ZD 8.2V RD8.2JB2 | R312 OBT5692A | RK 68K 1/4WJ 209,210
L501,502 0BO6717A | Trap Unit R313,314 0B09936A | RF 10 1/2W J R111,211 OBT9197A |RM 820K 1/4WF
601,602 R316 OBT5575A | RK 560 1/4WJ |R112.212 | OBT9766A |RM 2.2M 1/4W F
701 R316 OBT1681A |RK 3.3K 1/4WJ |R114214 |0OBT1888A |RK 10K 1/4WJ
VR501,502 | 0BO7256A |Semi-fixed VR 10K | R317 OBT5560A |RK 18K 1/4WJ |R115215 |0B22306Y |RM 4.7K 1/4W F
601,602 R318 OBT9701A |RK 10K 1/6WJ | R116,216 |0B22351Y |RM 12K 1/4W F
VR701,702 | 0B32002A | Semi-fixed VR 2K R343 OBT9661A | RK 220 1/6WJ R117,1256 OBT9717A |RK 47K 1/6WJ
R306 OBT5622A |RK 2.2K 1/4WJ C311 OBT9405A | CP 0.022u 100V J 128,217
R 307 OBT9701A |RK 10K 1/6WJ Cc312 OBT1400A | CE 100u 16V 225,228
R308 OBT1857A |RK 1K 1/4W J C321 OBT9844A | CF 1000P 50V J R118,218 OBT9673A |RK 680 1/6WJ
R341,342 OBT9737A |RK 330K 1/6WJ CN1 OBO8656A | 2P-T Post R119,219 OBT9683A (RK 18K 1/6W J
R501,511 OBT9725A |RK 100K 1/6WJ R121,221 0B22443Y |RM 75K 1/4W F
601,611 — Line Input — R123,223 OBT9737A | RK 330K 1/6WJ
701,707 R124,224 OBT5668A | RK 82K 1/4WJ
R502,512 0B22296Y |RM 3.92K 1/4W F Q121,122 OBT1872A (TR 2SC945L (P,Q) | R126,130 OBT5627A | RK 330K 1/4W J
602,612 123,221 226,230
702,708 222,223 R127,129 OBT5676A | RK 390K 1/4W J
R503,513 0B22104Y |RM 80.6 1/4WF 301 227,229
603,613 L102,202 0B06690A | L-C Block R131,132 0B09162A |RF 82 1/4W J
703,709 VR301 O0BO7257A | Semi-fixed VR 100K 231,232
R504,514 OB09785A IRK 4.7TM 1/4WJ R181,281 OBT9733A |RK 220K 1/6WJ R133,233 OBT97056A [ RK 15K 1/6WJ
604,614 R182,282 OBT9653A [RK 100 1/6WJ R134,234 0B22326Y | RM 6.98K 1/4W F
704,710 R183,283 OBT9726A [RK 100K 1/6W J R135,235 0B22545A |RM 10M 1/4WF
R505,5156 0B22512Y |RM 316K 1/4W F 303 R136,236 OBT9735A | RK 270K 1/6W J
605,615 R184,284 OBT9705A |RK 15K 1/6WJ C101,115 OBT9814A { CE 1u 50V (LN)
705,711 R185,2856 OBT9677A |RK 1K 1/6WJ 201,215
R506,516 0B22353Y (RM 124K 1/4W F 301,302 C103,203 OBT9409A | CP 1800P 100V G
606,616 R186,286 OBT9687A |RK 27K 1/6WJ C104,105 OBT9867A | CF 0.012u 50V J
706,712 R187,287 OBT9698A |RK 7.5K 1/6WJ 204,205
R507,517 OBT9661A |RK 220 1/6WJ R188,288 0BT56622A |RK 22K 1/4WJ C106,206 OBT9863A |(CF 0.039u 50V J
607,617 R189,289 OBT9701A [RK 10K 1/6WJ C108,208 OBT9240A |CP 0.033u 100V G
R508,518 OBT9669A [RK 470 1/6WJ R190,290 OBTb6743A [RK 27K 1/4WJ C109,209 OBT9852A | CF 4700P 50V J
608,618 R191 OBT5692A |RK 68K 1/4WJ C110,114 0BT1412A |CE 10u 16V
R509,519 OBT1682A [RK 6.8K 1/4WJ R291 OBT65621A |RK 120K 1/4WJ 210,214
609,619 R304 OBT9709A [RK 22K 1/6WJ C111,211 0OBT9861A | CF 0.027u 50V J
R715,716 OBT96563A [RK 100 1/6WJ R305 OBT9697A |RK 6.8K 1/6WJ C112,212 OBT9191A | CP 4700P 100V G
C304 OBT1412A [CE 10u 16V C161,261 O0BT9814A [CE 1u 50V (LN) C116,216 OBT9864A | CF 0.047u 50V J
C305 OBT1400A [CE 100u 16V C162,262 0B09247A | C 220P 50V J C117,217 OBT9866A | CF 0.068u 50V J
C325,326 | OBT9291A |CC 0.022u 50V Z |C163,263 |OBT9932A |CE 22u 16V (LN) | C118,122 | OBT9862A | CF 0.033u 50V J
C501,504 OBT9933A |CE 2.2u 50V (LN) | C164,264 OBT9849A |CF 2700P 50V J 218,222
601,604 C165,265 OBT9845A |CF 1200P 50V J C119,121 OBT9868A |CF 0.1u 50V J
701,703 C166,266 OBT9288A |CC 1000P 50V K 129,130
C502,505 OBT9312A |CP 0.01u 100V G C167,267 OBT9270A |CP 470P 100V J 219,221
602,605 C301,302 O0BT1400A |CE 100u 16V 229,230
702,704 C303 OBT9850A |CF 3300P 50V J C120,220 OBT9870A | CF 0.,15u 50V J
C503,506 OBT9851A (CF 3900P 50V J C320 OBT9290A |CC 0.01u 50V Z C123,223 OBT9872A | CF 0.22u 50V J
603,606 Cds301 0B06325B | Photocoupler C124,125 OBT5885A | CE 100u 10V
705 MCD7214F 224,225
CN3 OBL8654A | 4P-T Post C126,226 OBT9783A | CP 820P 100V J
CN4 OBL8642A | 6P-T Post — Line Amp. — C127,227 | OBT9856A | CF 0.01u 50V J
C128,228 0B09302A | C 100P 50V J
— Rec. Eq. Amp, — IC303 0B11004A |IC NJM2041DD
Q505,606 |0BT1872A (TR 2SC945L (P,Q) — Decoder —
1C302 OB06387A |IC NJM2043DD D121,221 OBT6398A |SiD 188176
Q503,504 | OBT6299A (TR 2SC2878 L504,604 |(OB06676A |Inductor 36mH G 1C103,203 | O0B06382A | IC NE562
603,604 R541,543 OBT56256A |RK 220K 1/4WJ 1C104,204 | OBO6457A | IC NJMO72DD
L503,603 0OB0O0068A | Trap Coil 10.5mH 641,643 Q111-114 | OBT1872A | TR 2SC945L (P,Q)
L504,604 0B06705A | Trap Coil 1.05mH R542,546 OBT1857A |RK 1K 1/4W J 211-214 (8)
R521,629 | OBT9706A |RK 15K 1/6WJ 642,646 ZD106,107| OBT6232A | ZD 9.1V RD9.1EB2
621,629 R544,644 OBT9535A |RM 9.76K 1/4W F 206,207
R522,622 OBT5560A |RK 18K 1/4WJ R5645,645 OBT9900A |RM 4.99K 1/4W F D111,211 OBT6181A | SiD 18853
R523,526 OBT9731A [RK 180K 1/6WJ R547,647 OBT9701A |RK 10K 1/6WJ D112,212 OBT6398A | SiD 188176
623,626 R548,648 |OBT9749A (RK 1M 1/6WJ | R141,144 | OBT1889A | RK 100K 1/4W J
R524,624 OBT9653A |RK 100 1/6WJ C521,621 OBT9814A (CE 1u 50V (LN) 241,244
R527,627 0B22410Y |RM 39.2K 1/4WF |Cb522,622 OBT9815A |CE 47u 6.3V (LN) R142,242 0BT1857A | RK 1K 1/4W J
R528,628 0B22296Y (RM 3.92K 1/4W F | (523,623 OBT9847A |CF 1800P 50V J R143,243 OBT9588A | RK 2.4K 1/4WJ
R530,630 OBT9673A |RK 680 1/6WJ R145,245 OBT5615A | RK 22K 1/4WJ
R531,631 0B22247Y |RM 15K 1/4WF — Encoder — R146,246 0B22221Y |RM 845 1/4WF
R532,632 OBT1888A |RK 10K 1/4WJ
R533,633 OBT5936A | RK 10 1/4W J 1C101,201 |O0B06382A (IC NE652
R534,634 0OBT9749A |RK 1M 1/4W J 1C102,202 (0B06457A |IC NJMO72DD
C327,328 OBT1405A | CE 1u 50V Q101,102 OBT1872A |TR 2SC945L (P,Q) | R147,247 OBT1888A |RK 10K 1/4WJ
C511,611 OBT9862A |CF 0.033u 50V J 103,104 R148,248 0B22305Y |RM 4.7K 1/4W F
C512,520 OBT9814A | CE 1u 50V (LN) 106,201 R149,249 OBT9796A |RM 12K 1/4W F
612,620 202,203 R150,2560 |OBT9717A [RK 47K 1/6WJ
513,613 OBT9815A |CE 47u 6.3V (LN) 204,206 R151,251 0B22230Y |RM 1.02K 1/4W F
C514,614 OBT9867A |CF 0.082u 50V J ZD101,102 |0OBT6232A |ZD 9.1V RD9.1EB2 | R152,161 |OBT5627A |RK 330K 1/4W J
C515,615 OBT9854A | CF 6800P 50V J 201,202 165,252
C516,616 OBT9850A | CF 3300P 50V J D101,103 OBT6181A |SiD 18S53 261,265
201,203 R153,263 |0B22443Y |RM 75K 1/4W F
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Schematic

Ref. No. Part No. Description
R155,255 OBT9685A |RK 22K 1/6WJ
R156,256 OBT9713A [RK 33K 1/6WJ
R157,257 OBT9693A |RK 4.7K 1/6W J
R158,258 OBT9701A |RK 10K 1/6W J
R159,163 OBT5641A |RK 47K 1/4WJ

259,263
R160,260 |O0BT6668A |[RK 82K 1/4WJ
R162,164 |OBT5676A |RK 390K 1/4W J

262,264
R166,167 0B09162A |RF 82 1/4W J
266,267
R168,268 |{O0BT9749A |RK 1M 1/6W J
C131,231 OBT9933A (CE 2.,2u 50V (LN)
C133,233 OBT9852A [CF 4700P 50V J
C134,234 0OBT9240A |CP 0.033u 100V G
C135,140 OBT1412A |CE 10u 16V

235,240

329
C136,144 OBT9866A |CF 0.068u 50V J

236,244
C137,237 0BT9814A |CE 1u 50V (LN)
C139,239 0B09191A |CP 4700P 100V G
C141,241 OBT9286A |CC 470P 50V K
C142,242 OBT9856A [CF 0.01u 50V J
C143,243 OBT9864A |[CF 0.047u 50V J
C145,149 0BT9862A |CF 0.033u 50V J

245,249
C146,148 OBT9868A |CF 0.1u 50V J

246,248
C147,247 OBT9870A |CF 0.15u 50V J
C150,250 OBT9872A {CF 0.22u 50V J
Cc151,152 OBT5885A |CE 100u 10V

251,252
C153,253 0B09302A |C 100P 50V J
C154,254 OBT9262A |CP 3000P 100V J
Cc310 OBT1405A |CE 1u 50V
— Logic Intexface —
Qggg.307 OBT1872A |TR 2SC945L (P,Q)
Q305,306 |O0BT6013A (TR 2SA733 (P,Q)
D301,302 |OBT6181A |SiD 1SS53
304,305
313,314
D303,311 |O0BT6398A (SiD 188176
312
R318,320 |O0BT1889A |RK 100K 1/4WJ
322,326
R319 OBT5509A |RK 33K 1/4WJ
R321,331 OBT5641A (RK 47K 1/4W J
332
R323 OBT1888A |RK 10K 1/4WJ
R324 OBT5743A {RK 27K 1/4WJ
R325 OBT1857A |RK 1K 1/4W J
R327 OBT9717A [RK 47K 1/6W J
R328 OBT65575A |RK 560 1/4W J
R333,334 |O0BT9749A |RK 1M 1/6w dJ
C313,314 0B01406A |CE 2200u 16V
C322,323 OBT9292A (CC 0.1u 50V Z
324
~— Headphone Amp. —
I1C304 0B06217A [IC NJIJM4560D
Q506,606 |0B06066A |TR 2SD471 (L M)
Q507,607 0B06069A |TR 2SB564 (L.M)
R5651,651 OBT9653A |RK 100 1/6WJ
R552,553 0BT1889A |RK 100K 1/4WJ
652,653
R5654,6564 |OBT9645A |RK 47 1/6W J
Rb555,6556 |0B09331A |RF 8.2 1/4W J
C531,631 OBT9277A |CC 10P 50V J
C315,316 OBT1405A |CE 1u 50V
— Miscellaneous —
OB02575B |Main P,C.B.
CN21,37 0B02348A | 3P-JP Connector
CN36 0B02350A | 5P-JP Connector
FC21 0B05343B | 3P Flat Cable
FC30 0B05334B | 2P Flat Cable
FC31 0B82032A | 2P Flat Cable
FC32,47 0B05342B | 3P Flat Cable
FC33 0B05356B | 4P Flat Cable
FC37 OB05341B | 3P Flat Cable
FC46 0B05344B | 3P Flat Cable
FC48 O0B06347B | 3P Flat Cable
FC49 0B05335B | 2P Flat Cable
0BO8515A |Insu-Lock (5)

Part No.

Description

0B08676B

O0MO04238A
O0MO04239A
O0M04439A
0MO04247A
0M04248A
OMO04249A
0E00612A

OE00857A
0J03834C

Heat Sink A304 (1)
Label CN-26 (1)
Label CN-27 (1)
Label CN-30 1)
Label CN-31 1)
Label CN-32 Q)
Label CN-33 1)
M3x6 ®Pan (2A)
@)
BT 3x6 ¢ Binding
(Chromate) (2)
Fuse P,C.B. Holder
(1)
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SCHEMATIC DIAGRAMS

7.1. Attention to Servicemen

(1) Parts Replacement

Following parts shall be replaced with the specified ones.
Refer to the parts list.

(a)

(b)

(e)

(C))

(e)

)

(&)

(h)

)

2)

Power Supply Circuit
Power Cord
Power Transformer: T1

Power Switch P.C.B. Ass'y
Power Switch: SW1
Spark Killer: M2

Fuse P.C.B. Ass'y
Fuses: FO01, 02, 03

Logic P.C.B. Ass’y
Power Transistors: Q401, 402, 405, 406, 410, 412, 413,
416, 609, 610, 615, 616
Diode Bridges: D401, 404
Fail Safe Type Resistors: R432, 433, 731

Main P.C.B. Ass’y
Power Transistors: Q303, 506, 606
Fail Safe Type Resistors: R131, 132, 166, 167, 231, 232
266, 267, 313, 314, 555, 6565

Auto Azimuth P.C.B, Ass'y
Power Transistors: Q832, 833, 911, 913
Fail Safe Type Resistors: R911,912,913,914

Motor Control P,C.B Ass’y
Power Transistors: Q518, 519, 520, 521, 522, 523, 524
525, 526
Fail Safe Type Resistors: R572, 573, 582, 583

Shut-off P.C.B, Ass’y
Fail Safe Type Resistor: R605
Lamp: PL602

Counter Pulse Generator P.C.B, Ass'y
Fail Safe Type Resistor: R601
Lamp: PL601

Insulation Check

Before returning the repaired Nakamichi DRAGON to a customer,
check to insure that the exposed parts are accurately insulated

from the AC line by measuring the leakage current or the insula-
tion resistance between them.



2. IC Block Diagrams

oupua LT 18
2 7

Inverting tnput A — — OQutput B
Non-Inverting 2= — ihwonina

Input A Input B

-V 5 Non- inverting
Input B
(TOP VIEW)

Fig, 7.2.1 Operational Amp. IC 4558D, 4559D,
4560D, 4556C, 2041DD, 2043DD,
082D, 072D

fe] B3 o] Tl Bl o1 Lol
L sSwB SWC

SWa SWD

Lol 2] L] [T TsT L] 2]
In/0ut Qut/in Out/In In/Out Cont  Cont  Vss
Slg A sig B 8 4

Fig. 7.2.2 Bilateral Switch C-MOS IC uPD4066BC

VOB Y4 8¢ A4 VI 83 A3

Yi AL B YT Az ez OWD
1TOP viEw)

Fig. 7.2.3 NOR Gate C?-MOS IC TC40H002P

vop Dz €2 wWe B2 Az vz

L T R T TR T
1108 viEw)

Fig. 7.2.4 NAND Gate C>-MOS IC TC40H020P

A1 B1 Y1 Ya Az 82 GND
{TOP VIEW)

Fig. 7.2.5 NAND Gate C-MOS IC uPD4011BC

Voo A4 B4 Ye Y3 A3 B3

Al B Y1 Yz A2 Bz GND
(TOP VIEW)

Fig. 7.2.6 Exclusive OR Gate C-MOD IC
uPD4030BC

34

ALY MR oMo N
(TOP VIEW)

Fig, 7.2,7 Inverter C-MOS IC TC4069UBP

VoD A4 B4 Y4 Y3 A3 B3

Al 81 Y1 YZ Az 82 oND
(0P VIEW)

Fig. 7.2.8 OR Gate C-MOS IC uPD4071BC

VI A B Ye Y3 AL W3

A B YO Ya oar m GNO
(Top vigw)

Fig. 7.2.9 AND Gate C-MOS IC uPD4081BC

Voo Qz Q@ €2 R: D2 52

4l 5] [ ] (6] (5] 3]
e
s

T
Q Qe CKi Rt 1] $t  GND
(TOP VIEW)}

)

Fig. 7.2,10 D-Type Flip-Flop C-MOS IC
#PD4013BC

e
TLTTT T ST 6
2z Q¢ & Q7 Qs 93 Q2 enp
(TOF ViEw)

Fig. 7.2,11 Decoder C-MOS IC uPD4040BC

J Phase Comparater

R 1.1 1
L L) L] BT IT Tl T eI Te]
Aout Ain PD Phase Voo NC  Sin  Rin GND
Out gyt
Sin I I I l I l
Rin I l ' l I |

POout

(High Impedonce)

[l
1
Phase Out j_l j_-l

Fig. 7.2.12 Phase Comparator TC5081P
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Fig. 7.2.13 Level Meter Driver TA7612AP

ROM

oP
COUNTER

[ STATK 1]

PFo-3¢ STACK 3
"
PLioT ~ TIMER
PEo-3
(o] ™
‘ -0 RES
-0 Xtal
PDo3 PCo-3 P8o3 Pho-3 —~oEXml
-0 Voo
-0 Vs
—\"l— Xtal , EXtal Crystat input tor
Xl o—1 42 Extol ! internal oscillotor
PCo Oe—sf2 41——0 vool+SV} * Unterrupt
PC Ow—el3 40[+—+O PB3 RES * Reset
PC2 Ow—etd 39pe—=0 PB2 Pao-3 Bidirectionol Port Ao-3
PCy Ou—uds 38fe—s0 PB) PBo-3 Bidirectional Port Bo-3
b d PCo-s * Bidirectional Port Co-3
INT o—»f6 37fe—>0 PBo
= o PDo-3 * Bidirectional Port Do-3
RES O—17 34 Paa PEo-3 (PLAG-3) © Output Port Eo-3(PLA Output 0-3)
PDo O-e—+f8 35j4—+0 Paz PFo-3 (PLA4-7) : Output Port Fo-3(PLA Output 4-7)
PDI Qw9 34fe—0 PA; PGo-3 - Bidirectional Port Go-3
W je—e-0 PAC 3 * Bidirectional Port Ho-;
PDz Ow—eI0 LME402/05 33 Ptio- delm'l?ﬂa 3
PDa Oa—ad il 328a—a0 Pla Plo-2 . Bidirsctional Port 1 0-2
PEotPLAd Oe—Y12 sife—s0 F1y TeST Test
PEIPLAYN Ow—]13 30fe—s0 Plo
PE2(PLA2) Oe—114 29p8—0 PH3
PEIIPLAY Oe—1]IS 28f«—=0 PH2
PFo IPLAG} On—16 27fpa—e0 PHI
PFI(PLAS) Oe——~117 26je—»0 PHo
PF2(PLAS) Ow—F 18 25fe—=0 PG3
PFIPLAY Ow—rvPI9 24}e—e0 PG2
TEST O—420 230 PG
ovivss 0—q21 22|e—s0 PGo
{TOP VIEW)

Fig. 7.2,14 4-Bit Micro-processor LM6402A
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1/0 Butter
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Stock

Y

PDO-3  PCO-3
POO  oe—si " 28}—v0 PC3
P01 Oe—e2 27fe—e0 pc2
P02  OCe—ef3 26fe—e0 PCI
P03 Ow—efa 28}+—0 PCO
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vss it 15—0 PFO
GND)
(TOP VIEW)
Fig. 7.2.16

PAO-3
Xtal, EXtal
NT
1]
TEST
PAO-3
PCO-3, PDO-3

PEO-3,PFO-3
PGO

Counter,
Tnterrupt Wi
owT

I Crystal Input tor
Internal Oscitiotor

" Interrupt

* Reset

: Test

. Input Port

: Bidirectionol Poris

: Output Ports

4-Bit Micro-processor LM6416E



to SWP.C.B.

7.3. Amplifier Section
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Notes: 1. Diode is 1SS53, 181555, or 1SS176 unless otherwise specified.
2. Resistor and capacitor marked with * show typical value.

Notes . |. 2SA733,2SA608SP, 25A1048 ond 2SAI175are interchongeable with each other.
2.25C945,2SC536SP, 25C2458 ond 2SC2785 are interchangeable with each other.
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7.4. Auto Azimuth Control Section
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Notes: |. 2SA733, 2SA608SP, 25A1048 ond 2SA1I7S are interchangeabis
2. 25C945, 2SC536SP,25C24580nd 25C2785are interchangeable
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SO0BSP, 25SA1048 and 25A 1175 are interchangeable with each other. NOteS: 1. Diode is 1SS53, 1S1 555, or 1SS176 unless otherwise Specified.
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Notes: 1. Diode is 1SS53, 181555, or 1SS176 unless otherwise specified. shoaosene [
2. Resistor and capacitor marked with * show typical value. CN-503
H2
1
Notes . |. 2SA733,2SA608SP,25A1048 and 2SAII7S5 are interchangeable with each other. :‘4 2
2. 25C945, 2SC536SP,25C2458 and 2SC2785are interchangeable with each other. =
H3 %-
0
22 - - 1]
T
s
] FUSE P.C.B. _ _l
Q412 25€2002 a0t an POWER SW
“
"o : Gg .I KT P.C.B.
[ st 7 nazs
>_ «x 330K Q410
X 28¢2002
FIs R421 5.
gs ° 0409 |
— 2 had (4]
5 H
<
v é 83 LY Jroacesac
3 x M
asle KE 353 i = \ CN-504
254562 an = © ; A
R43I C413  R429 2 = N 1>
a7k [W30V Tsex slol® H =
W S¥s =413 2
H ° «T3S s T
e T¢ g
Q415 ZSC;‘HKL) ’_—1E_
- —]
— 0
] CN-11 j?
Hc.u-m uv} 1
to Counter P.C.B.
[— 2] eno
—_—
|
— 5
— D 60! )
>t =4 I
L%OI L%’? ———
D602 r
4 P I
RE02 560 I L—
RE03 >80 l ) 25cossiL) R4z seK
il RE04 180 |
neos LEDSO4| LEDEDS L:@“c I ) ,
360 AF e L | ) >+ osie
- ~ ™ a0z |
~ d | 28C948(L) ] )
: ' J !
© Qeo! :
LEDEOT 234733 i | )
¢ | LEDEOY : )
o i 2 |
‘e 3
R608,, 560 Leoeos LEOS 4y LE“":{ LED.I}V . ‘_—E(_ﬁ : )
weos Ik l [04—-4 [M—4 |—|1—< Bias . | _ \l
LED620 53 |
[rr] (]  [Fxe] Levsia g | LS g Lo R:“ O Y . CN-501 aas
_sonan ro“wc;— ano?- ["‘z se0 “.’;6 22« : z )
o 2
= | & | & o H ! :
Uls= | ==l == v ¥ E O -
Sweos r?"os l_guoc _: | |
o] | | O it} |
[Recware] | [Ponse] e
sweo? rguo- F?mu P —— | s
2 t - csi9
o ): CN-5
L d ” ” elx x ”'.L x 02 0.033y
af: . ge |3 ] 3
HES %s = lelgfz | U W
W A = . ST = - LD g
L':D!OI] : ’—o: ° 33 E: 15X S :x04f g
| | Q s (/] $2 H Level L
i i se3 bt 8xis S ) Fisoon FH
d o _]_o_‘ o 59‘ v A GND trom ! ~1sweie II“zf 2 L
L“‘““] sw3ol sw302 Level R Hoin €8 m 3 3 : —
] . - i Blm MOTOR CONTROL P.c.8.| _
Ei 3 38 g.L 3 _S¥o Fc-42 0 o 3 : _—
r==1 [ray] b3 = = |a © 2 T
L'ow'—, §T 4> :%_4 : ono ] | I r=
O on | Swei3 § L3 5 t_.. E T 3 ! '
| o6 " e L[ [ 7
— o_. g g : |
- 0 * 3 I I
I GND FC-39 |
Rilo 100 VRIOS A 10K zx ;S I !
_Ix
2l wmios 22k sx :!( ' [
%
1= *vRios 50K 33 )‘: |
[ ;;(rmn l l————
GND FC-40 I
a2t0 VR206 ' —
: "~ g |
s VR205 o ): -
« ,‘.)‘ 0 3 10 Main P.C.B. I
S SR R o
*VRZOQO I GND i '
oo | j/ 1 -
= I
E SWEi6 - from
) GND Main .C.B. I
_ ] SELECT P.C.B. L




. 'f‘ LesiTaser 3 €533 1000P(J)
rwise specified. Shoi0ssec
al RS700)
cal value. CN-503 68K vR301 100K(B)| 1csol
H2 Osﬁl TC40HOO02P |,
280! ) y
[T ‘T e -
other. e B DT b
13} o 3
orner - 248 fcsola/a) ©g
H3 =1 b TC40HO002P =
5 RC45580 © %
a as19 ~
: T 288772 E {:
= Tie 83 - [is $0x
[T 9 | |ososF 22 s \ | o0 ¥88
E -J, EN D HE azke—je—e =" |
H = o ! s o
e 113 anf® 44— 0505 ©° ek an
°l2 14 4 cs49 14 0302
POWER SW a0 H—p 0s0e oz 1C508 (1/2)
© 12 12
P.C.B. : b 1502 1cs04 Q9 A€¢—9 0304 2| |, rceonozor
ypoacaosc |13 aLle  Lesosuie peosososc | i (
o Qs L
0| 4
2 x 4 Dso7 4 D503 -] 1C501(4/4)
es as21 12-S10ge Q7 2 8 | lcsoiz/4) (12-Stage Q7
=2 )] 288772 Binary 2 TC40HO02P. oinar, 2 TC40HO02P
i RS7I, 000K Counter) Q6 13 S A Counter) 08— [ 2 10
cs34 1000P as® Y 0 nos Pw—— s N
| — s L IY ~ 5 R305 2.2K
Q4 [ 8804 s
] 2 _ RS08 19
6 ] L] 12|
a3 1c503(2/2) Tcas Lesosi2/2)
3 I 7 7 TC40HO20P 1" 2.2x 1 7
3 ] Res. e2—o0 (3 Res. a2 =0 3 TC40HO20P
4 €541 1000P () S » S
1C518 (1/4) al Qi
¥PDA0EEBC }
Rs: 9’.‘» Ie
M T
CN-504 s 68K VR302 100K(B)| 1 oo
| s X3X
T2
o 1506 (1/4)
5] > ¥PD40CENC
= -] e
[« F— bimid
s RC45580 °l% H
4 523 N <
1] 258772 e -
—7 S
“ = Qsol eso2 %[ asos X | aso4 S
B 234733 |25C948 = | 25Co4sm | 25A733 2
— 9 23 —xg (L sz (L) 2 1c507(/41 7 5
T as24 b s = PD40668C | @
250882 [T = | B = = - «
4 RC4558D «l2
3 142 1¢506(3/4)
b PD40SEBC
STa osie 1C507 (2/4) » 8
2 | 2r2 v ’ 0 R
< €
Q508
Q525
258772 kdotiad 15086 (4/4)
) RS8I 100K 1C507 (4/4) HPD40EEBC
¥PD406EBC
) c542 1000P T z 1
) 1 ! s
2508 Qs06 | eso7 %
) 25A733 25c948® | 25Co4s | 7
wx L0 (LA 39
an H °
= H =
Qs27
28C945(L) R542 56K
—
) = ax i ey
) M osie °SIT | rsai 287 89
D518 IS 2 Rsas Ps s8k 3 " =
EN] " 3 13
Q310 < Sa
- 25c945 | 4 2 oa asi2 -
H < s o 25C945(L)
| H wou Pour ATn |29
2 ) IC34i3/4) Rs37 asi3
: ? uPD40GEEC ' 4 2sc2878
ﬁ (prose in s 3
97 I 1C513
) cs10 2 Ju/2) [ |
1000P RS31 as0
W) 33K 13 12 R540 234733
1C514 (1/74) RC4358D gq0 -x
uPD4066BC M :N
| 1¢s09 1C509(5/6) E i ="
- J (6/6) 1t
el Tca089UBP : r ~2
| Tca069UBP - _a$Xx C5IS *erh
€506 psz3 " 10 = S 2¥§g 1ooor Sa
0.033y | I' -,L— ) <
o
_ 0319 R344 a8
——————————————— - YY" @
| F
3
| s2 e asis
— | b 25C945(L)
— | ~ IC514 (474)  Rs60
— | €551 0.1y (2) S 4PD406EBC |0y . 25 rure
|
— b CN-502 co iéone
- TCS08IP — <&
0033y €523 pang
- 1000P 33K | Rs63
W) oy d ° seox
ox w
d 1c509 - 22
(176 1C509 - 3
TC4089UBP TC‘OG.D!F(Z/IYE E;
3 4 - vo 3
0, o _-Tswe
L o ] = TPS
|
‘= MOTOR CONTROL P.C.B.|
O -1 - - -
. . o | CN-505
i |
[} Q !
GND |
! 0 I
i ® o |
i 3 o
® o
O, )
O, )
© o
0, o
® o
® o R-cne
O, © i o Level L I
- Lot 1 |
0, o f]
0, 0 s 10 Moin P.C.8.
Bios L
& ] |
GND
O, o3 |
°- o o | FOWER SW P.C.B.
- ° ¢ l -

220V CLASSII OTHER VERSION 1

g [TaPE SELECT P.C.B.
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9. TIMING CHART AND EQ. AMP. FREQUENCY RESPONSE
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BLOCK DIAGRAMS

10.
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Mechanism Control Section

10.2.
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11. SPECIFICATIONS

Track Configuration . ....... 4 Tracks/2-Channel Stereo (Playback auto reverse)
Heads.................. 3 (Erase Head x 1, Record Head x 1, 4-Track, 4-Channel Playback Head x 1)
Motors . ................ ® TRANSPORT

Quarts PLL DC, Brushless, Slotless, Coreless, Super Linear Torque D.D. Motor
(Capstan Drive) x 2

DC Motor (Reel Drive x 1)

® AUTO AZIMUTH CORRECTION

DC Motorx 1
® MECHANISM
DC Motorx 1
PowerSource............. 100, 120, 120/220-240, 220 or 240 V AC; 50/60 Hz
(According to country of sale)
Power Consumption ........ 45 W max.
TapeSpeed .............. 1-7/8 ips (4.8 cm/sec.)
Wow and Flutter .......... Less than 0.019% Wtd rms
Less than 0.04% Wtd peak
Frequency Response . . ...... 20 Hz—22,000 Hz +3 dB (recording level —20 dB, ZX Tape)
20 Hz—21,000 Hz +3 dB (recording level —20 dB, SX, EXII Tape)
Signal to Noise Ratio. . . ... .. Dolby C-Type NR on <70 us, ZX Tape>

Better than 72 dB (400 Hz, 3% THD, IHF A-Wtd rms)
Dolby B-Type NR on <70 us, ZX Tape>
Better than 66 dB (400 Hz, 3% THD, IHF A-Wtd rms)

Total Harmonic Distortion . . . . Less than 0.8% (400 Hz, 0 dB, ZX Tape)
Less than 1% (400 Hz, 0 dB, SX, EXII Tape)
Erasure . . ............... Better than 60 dB (100 Hz, 0 dB)
Separation. .............. Better than 37 dB (1 kHz, 0 dB)
Crosstalk . . .............. Better than 60 dB (1 kHz, 0 dB)
Bias Frequency ........... 105 kHz
Input (Line) ............. 50 mV, 50 k ohms
Output (Line) ............ 1V (400 Hz, 0 dB, Output Level Control at max.) 2.2 k ohms
(Headphones) ....... 45 mV (400 Hz, 0 dB, output level control at max.) 8 ohms
BlackBox Series DC Output ... *#10 V, 125 mA max.
Dimensions .............. 450 (W) x 135 (H) x 300 (D) millimeters
17-3/4 (W) x 5-5/16 (H) x 11-13/16 (D) inches
Approximate Weight . . ... ... 9.5 kg
21 1b.

® Specifications and appearance design are subject to change for further improvement without notice.
® Dolby NR under license from Dolby Laboratories Licensing Corporation.
® The word “DOLBY’’ and the Double-D-Symbol are trademarks of Dolby Laboratories Licensing Corporation.
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Nakamichi OIRAGON

Auto Reverse Cassette Deck
Owner's Manual



Congratulations!

You have chosen a truly unique cassette deck. The Nakamichi DRAGON is a direct-drive,
auto-reverse cassette deck incorporating the epoch-making “NAAC” system for automatic

azimuth correction of the playback head.

Thanks to the NAAC system, sound quality differences between forward and reverse are
completely eliminated, and perfect playback is possible under all conditions. Furthermore,
manual calibration facilities for record sensitivity and bias permit high-precision
adjustment to suit the requirements of every tape.

Please take the time to read this manual in its entirety to fully acquaint yourself with the

various features of this cassette deck.
Thank you.

Nakamichi Corporation.
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RISK OF ELECTRIC

The lightning flash with arrowhead
symbol, within an equilateral triangle, is
SHOCK. DONOTOPEN! intended toc alert the user of the presence

CAUTION

TO REDUCE THE RISK OF
ELECTRIC SHOCK, DO NOT
REMOVE COVER (OR BACK). NO
USER-SERVICEABLE PARTS INSIDE.
REFER SERVICING TO QUALIFIED
SERVICE PERSONNEL.

of uninsulated "dangerous voltage™
within the product's enclosure; that may
be of sufficient magnitude to constitute a
risk of electric shock to persons.

The exclamation point within an
A equilateral triangle is intended to alert

the user of the presence of important

operating and maintenance (servicing)

instructions, in the literature
accompanying the appliance.

Safety Instructions

The following safety instructions have been
included in compliance with safety standard
regulations. Please read them carefully.

1. Read Instructions — All the safety and
operating instructions should be read
before the appliance is operated.

2. Retain instructions — The safety and
operating instructions should be retained
for future reference.

3. Heed Warnings — All warnings on the
appliance and in the operating instructions
should be adhered.

4. Follow Instructions — All operating and
use instructions should be followed.

5. Water and Moisture — The appliance
should not be used near water — for
example, near a bathtub, washbowl,
kitchen sink, laundry tub, in a wet
basement, or near a swimming pool, etc.

6. Carts and Stands — The appliance should
be used only with a cart or stand that is
recommended by the manufacturer.

7. Wall or Ceiling Mounting — The appliance
should be mounted to a wall or ceiling only
as recommended by the manufacturer.

8. Ventilation — The appliance should be
siluated so that its location or position
does not interfere with its proper
ventilation. For example, the appliance
should not be situated on a bed, sofa, rug
or similar surface that may block the
ventilation openings; or placed in a built-in
installation, such as a bookcase or cabinet
that may impede the flow of air through the
ventilation openings.

9. Heat — The appliance should be situated
away from heat sources such as radiators,
heat registers, stoves, or other appliances
(including amplifiers) which produce heat.

10.Power Sources — The appliance should be
connected to a power supply only of the
type described in the operating
instructions or as marked on the
appliance.

11.Grounding or Polarization — Precautions
should be taken so that the grounding or
polarization means of an appliance is not
defeated.

12.Power-Cord Protection — Power-supply
cords should be routed so that they are
not likely to be walked on or pinched by
items placed upon or against them, paying
particular attention to cords at plugs,
convenience receptacles, and the point
where they exit from the appliance.

WARNING

TO PREVENT FIRE OR SHOCK
HAZARD, DO NOT EXPOSE
THIS APPLIANCE TO RAIN OR
MOISTURE.

Please record the Model Designation and
Serial Number in the space provided below and
retain these numbers.

Model Designation and Serial Number are
located on the rear panel of the unit.

Model Designation: Nakamichi DRAGON

Serial Number:

13.Cleaning — The appliance should be
cleaned only as recommended by the
manufacturer.

14 Nonuse Periods — The power cord of the
appliance should be unplugged from the
outlet when left unused for a long period of
time.

15.0bject and Liquid Entry — Care should be
taken so that objects do not fall and liquids
are not spilled into the enclosure through
openings.

16.Damage Requiring Service — The
appliance should be serviced by gualified
service personnel when:

A. The power-supply cord or the plug has
been damaged; or,

B. Objects have fallen, or liquid has been
spilled into the appliance; or,

C. The appliance has been exposed to
rain; or,

D. The appliance does not appear to
operate normally or exhibits a marked
change in performance; or,

E. The appliance has been dropped, or the
enclosure damaged.

17.8ervicing — The user should not attempt
to service the appliance beyond that
described in the operating instruction. All
other servicing should be referred to
qualified service personnel.




On Cassette Tapes

Precautions Insertion and Removal

1. C-120 cassettes (playing time one hour per (1) Insertion of a Cassette
side) contain extremely thin tape which 1. Push the eject button to open the
breaks or snarls easily, is sometimes cassette holder.
subject to stretching and also is of low 2. Load the cassette into the holder from
sensitivity. Therefore, C-120 cassettes are the top. Make sure that the exposed
not recommended for high-fidelity recording. tape is facing downward.

2. Do not pull out the tape from the cassette 3. Close the cassette holder gently by
housing. pushing the holder back into the panel.

3. Be careful not to turn the cassette tape

reels with the fingers, causing tape
slackening.

4. Store cassette tapes away from heat, high
humidity, dust and magnetic fields such as
caused by speakers, TV sets etc.

Cassette Tabs

You can protect valuable recordings from
accidental erasure and re-recording by

completely removing the appropriate tab on the
top edge of the cassette. The tab for each side
is located on the top left-hand corner as you
face the side. Use a small screwdriver, and
push the tab down to break it off. Do not leave
the broken tab in the recess. If you wish at a
later date to record over a side for which the
tab has been removed, cover the tab opening
with a piece of adhesive tape.

Break off this tab to
protect Side A or 1
from accidental erasure.

Break off this tab to profect
Side B or 2 from accidental
erasure.

(2) Removal of a Cassette

1. Push the stop button.

2. Push the eject button to open the
cassette holder.

3. Remove the cassette.

Precautions

1. Make sure that the timer switch is set to
"Off" when the self-start feature is not
desired.

2. This deck incorporates a special circuit
designed to take up any loose tape inside
the cassette. When a cassette tape is
inserted, the right-hand spindle will make a
few rotations.

The right-hand spindle will also rotate and
the tape counter will advance by a few
digits if the cassette holder is closed
without a cassette or the power to the deck
is switched on.

This behavior is normal and not a fault with
the deck.

. This deck incorporates a muting circuit to

prevent the generation of transient noise
when switching on the power. While the
muting circuit is active, the stop button
indicator flashes and the tape transport
buttons are inoperative.

When the timer function for recording or
playback is used, the respective mode is
entered after the muting interval (when the
stop button indicator has stopped flashing).




Controls and Features
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(1) Power Switch

Pressing this button activates the deck.
Pressing it once more switches the power off.
When the power is switched on, the stop
button indicator etc, light up to indicate
readiness for operation.

(2) Timer Switches

In conjunction with an ordinary audio timer,
timer recording or timer playback is possible.
When the self-start feature is not to be used,
the on/off switch must be set to "Off".

(3) Eject Button
Depressing this button opens the cassette
holder for insertion and removal of a cassette.

(4) Headphone Jack

Accepts a standard stereophone plug.
Headphones with an impedance of 8—150
ohms should be used.

(5) Cassette Holder
The cover can be easily removed for routine
cleaning of heads, etc. (—p. 14)

(6) Peak Level Meters
Provide exact indication of peak levels in the
range of —40 dB to +10 dB.

(7) Memory Switches

When the on/off switch is set to *On" ( =) and
the stop/play switch to “Stop” ( [ ). the tape is

stopped at the tape counter indication "0000"

during fast-forward or fast-reverse. When the

stop/play switch is set to “Play” ( =), playback

starts from the "0000" indication during
fast-forward or fast-reverse,

(8) Auto Reverse Switches

With the auto reverse on/off switch and the
reverse mode switch =/¢2 | the desired
operation mode for playback of one or both
sides of a cassette is selected.

(9) Auto Fader

By means of these controls, fade-in or fade-out

during recording can be performed easily at

the touch of a button. There is also a choice

between two fading speeds. (—p. 6)



(10) Sensitivity Controls

Used to adjust the record sensitivity
(record/playback level) for each tape selector
position and for left and right channels
separately. (—p. 10)

(11) Tape Selector Buttons

Used to select the EX, SX or ZX position. For
Nakamichi EX and EX 1l tapes and other
high-density LH tapes, push the "EX" button.
For Nakamichi SX and SX Il tapes and other
chrome-paosition tapes, push the “SX" button.
For Nakamichi ZX and other metal tapes, push
the "ZX" button. The respective indicator lights
up. (—p.12)

(12) Bias Controls

Used to adjust the bias current for each tape
selector position and for left and right
channels separately. (—p. 10)

(13) Output Level Control
Controls the output level and the headphones
listening level.

(14) Input Level Controls (Left, Right)

Used to adjust the input (record) level to the
deck for left and right channel, as well as the
left/right channel balance. Fade-in or fade-out
can be performed with the auto fader. (—p. 6)

(15) Auto Rec Pause Switch

When this switch is set to “On", a blank space
(ne-signal condition) of more than 10 seconds
during recording causes the deck to
automatically enter the record/pause
(recording stand-by) maode.

(16) Subsonic Filter Switch

Used to cut off harmful low-frequency noise
such as turntable rumble etc. during recording
from phonograph records. (—p. 8)

(17) MPX Filter Switch

Used to cut off the 19-kHz multiplex carrier
signal from FM broadcasts, which could
otherwise interfere with correct operation of
the Dolby NR system. When not recording from
FM broadcasts, this switch should be set to
“Off". (~+p. 8)

(18) Dolby NR Switches

Used to activate the Dolby NR system and
select either the Dolby B-Type NR for a 10-dB
improvement in mid/high-frequency S/N ratio,
or the Dolby C-Type NR for a 20-dB
improvement.

(19) Eq Switch

Used to select the proper equalization for each
tape in recording and playback. Refer tc the
list on page 12.

(20) Monitor Switch

For playback of a tape, for off-the-tape
monitoring during recording and for any
calibration, set this switch to the “Tape”
position. For record level setting etc., set the
switch to the “Source” position.

(21) Master Input Level Control

Turn up the master input level control to a
certain degree and adjust the left/right channel
balance with the left and right input level
controls. Then use the master input level
controls for the final record level setting.
Fade-in or fade-out can be performed with the
auto fader. (—p. 86)

(22) Bias Calibration Button
Used when performing bias current calibration.
{(—p.10)

(23) Calibration Reset Button

Used to release the calibration mode after
calibration of record sensitivity and bias
current is completed. (—p. 10)

(24) Level Calibration Button
Used when performing calibration of record
sensitivity (record/playback level). (—p. 10)

(25) Record Button
Used for recording. During recording, the
indicator above the button lights up.

(26) Fast-Forward Button

Press the button for rapid tape winding in the
forward direction. During operaticn, the
indicator above the button lights up.

(27) Forward Play Button

Used to start playback in the forward direction
or recording. During operation, the indicator
above the button lights up.

(28) Pause Button

Used for short-term interruption of the tape
transport in recording or playback and also to
initiate the recording or playback stand-by
mode. During operation, the indicator above the
button lights up.

(29) Cueing Button

Used for tape cueing to easily find a desired
spot on the tape. During operation, the
indicator above the button lights up. (—p. 7)

(30) Stop Button

Used to completely stop the tape transport
from any mode. During operation, the indicator
above the button lights up.

(31) Rec Mute Button

By depressing this button during recording, the
input signal can be temporarily cut off. During
operation, the indicator above the button lights
up.

(32) Fast-Reverse Button

For rapid tape winding in the reverse direction.
During operation, the indicator above the
button lights up.

(33) Reverse Play Button
Used to start playback in the reverse direction.

(34) Tape Counter Reset Button
Pressing this button returns the tape counter
indication to "0000".

(35) Tape Counter

Indicates the relative tape position at any given
time and can be used to index the tape, etc.
The indicators count from “0000" to “9999" in
the record, forward playback and fast-forward
modes ("plus count”) and to “—999" in the
reverse playback and fast-reverse modes
"—minus count”).

(36) Direction Indicators

Show the direction of normal-speed tape travel.
In reverse or forward playback-the left or right
indicator lights up in green color, and in
recording (forward direction only) the right
indicator lights up in red. During automatic
correction of playback head azimuth, the
indicator is flashing.

(37) Line Input Jacks (Left and Right
Channel)

(38) Output Jacks (Left and Right Channel)

(39) DC Output Jack (For Nakamichi
BlackBox Series Only)

Provides a DC voltage to power optional

components from Nakamichi's BlackBox series

{such as the MX-100 Microphone Mixer, etc).

The maximum capacity of this outlet is

125 mA. Make sure that components

connected to this jack do not exceed 125 mA

in total current consumption.

(40) Remote Control Jack

Accepts the respective plug of the optional
remote control unit to control tape operation
from a distance.

(41) Power Cord

(42) Voltage Selector

AC voltage is factory set for the country in

which you purchased your cassette deck. The

voltage selector permits re-setting of mains

voltage in case the deck is to be used in a

different country.

Note: Safety regulations in certain countries
prohibit inclusion of a voltage selector.
This feature, therefore, may be absent
from your deck.



Connections

MX-100 (optional)

DC power cord (supplied with
BlackBox series components)

microphone

To amplifier's
“Rec Out”

terminals (L, R) terminals (L, R)

To amplifier's “Flay In"

To AC wall outlet or
amplifier's AC outlet

Optional remote control unit
AM-20 (cable length 5 m)

Amplifier Connection

After checking the instructions for your
amplifier or receiver, use the shielded cables
with RCA plugs (provided with the deck) to
make secure connections as shown in the
chart, Be careful not to mix up left and right
channels. While making connections, the
power to the deck and to the amplifier should
be switched off.

Remote Control

The optional remote control unit RM-20
permits operation of the deck's tape transport
functions from any convenient location.

Microphones

As this deck possesses only line input
facilities, direct connection of microphones is
not possible. When microphones are to be
used, a separate microphone amplifier, such as
the optionally available MX-100 Microphone
Mixer from Nakamichi's BlackBox series, is
required. The MX-100 is a simple and
easy-to-use microphone mixer providing three
inputs (left, right and center “blend") which
can be mixed freely.

As this deck provides a DC output jack on the
rear panel to power components from the
BlackBox series, the power supply unit
(PS-100) is not required.

@ The DC output jack is designed for use with
components from Nakamichi's BlackBox
series only. Do not connect any other units
to this jack. As the maximum capacity of
this outlet is 125 mA, be careful that the
total rated current consumption of
components connected to this jack does
not exceed 125 mA. If you wish to operate
multiple BlackBox components which
exceed 125 mA in total current
consumption, a PS-100 Power Supply unit
(rated capacity 200 mA) must be used.

Power Consumption of BlackBox Components

BlackBox Component Current Rating

MX-100 Microphone Mixer 50 mA

EC-100 Electronic 100 mA

Crossover

Special Features

1. Auto Fader Control

This feature permits smooth and easy fades
during recording simply by pressing a button.
Fade-in is performed by pressing the “Up"
button, and fade-out by pressing the “Down”
button. You can choose between two fading
speeds: Depressing the button strongly (two
clicking sounds of the switch) and keeping it
depressed causes the fading process to be
performed in about 2 seconds. Depressing the
button lightly (one clicking sound of the
switch) or releasing the button after one push
causes the fading process to be performed in
about 6 seconds.

)
/ one click
[ Pushing lightly or releasing the button atter
[ one push: fading speed appr. 6 seconds,
two clicks
Pushing strongly and keeping the button
depressed: fading speed appr. 2 seconds.

The respective fading mode is indicated by the

relative brightness of the auto fader indicators.

In ordinary music recording, slow-speed fading

may be more desirable, while high-speed

fading can be used effectively for example to

eliminate neise when the cartridge is lowered

onto a record, etc.

Note:

® The operation of the auto fader can be
changed from "Up" to “Down" or from
“Down’ to “Up", but it cannot be stopped
midway.

® The auto fader is operative only in the
record and record stand-by modes. In other
modes, the setting is automatically “Up".

2. Auto Rec Pause

If the auto rec pause switch is set to “On", this
feature causes the deck to automatically enter
the record/pause( record stand-by} mode,
thereby stopping the tape motion, when during
recording a no-signal condition of more than 10
seconds is encountered,

This feature is usefull for example when
dubbing an LP record onto one side of a C-90
cassette. After one side of the LP is fully
played, the deck automatically enters the
record/pause mode. The need to constantly
supervise the recording or otherwise to rewind
the tape and search for the precise and
location is eliminated. To re-start the recording,
press the forward play button.

3. Rec Mute

This feature is used to temporarily cut off the
input signal during recording. When the rec



mute button is depressed, the input signal is
muted for as long as the button is kept
depressed, and a blank portion is recorded on
the tape. During this operation, the indicator
abave the button lights up. If the rec mute
operation is performed with the auto rec pause
switch set to "On", the deck automatically goes
into the record/pause mode after appr. 10
seconds. However, this does not apply if the rec
mute function is activated via the remote control
unit RM-20.

When the monitor switch is set to “Source”,
the line and headphone output is not muted.
This deck’'s rec mute indicator is set to display
the condition when the recording signal
current is cut off. Therefore the indicator lights
up not only during rec mute operation, but also
for example in the record/pause mode.

When entering the record mode from the stop
mode, the rec mute indicator lights up for an
instant, because the muting is activated until
the heads touch the tape.

4. Cueing

Monitoring the high-pitched sounds from the
tape while it is being fast-wound is called
cueing. This can be used to locate the
beginning of a musical selection, etc.

B Operation

When the cueing button is depressed in the
tast-forward or fast-reverse mode (respective
indicator lit), the head assembly is moved
closer to the tape and winding speed is
reduced to one-third, letting you hear the
recorded signals from the tape. When you
approach the desired spot on the tape, you can
further reduce winding speed to approximately
one-sixth by pressing and holding the
fast-forward or fast-reverse button. If you have

moved the tape too far in one direction, you
can change the direction of tape travel while
remaining in the cueing mode simply by
pressing the opposite fast-winding button.
Pressing both fast-winding buttons
simultaneously will stop the tape with the deck
remaining in the cueing mode. (At this time, the
pause button indicator lights up.) If you release
both buttons simultaneously, the deck goes
into the pause mode, and playback can be
started easily from this point by pressing the
desired play button. The cueing mode can be
released by pressing the stop button.
® (Cueing can be performed only for the
direction shown by the direction indicators.

5. Punch-In Recording

This feature serves to directly enter the record
mode from the forward playback mode without
stopping the tape. It can be used to imme-
diately start a recording from playback or later
insert another recording source on silent
passages left in previous recording, etc. Also,
with this deck the record/pause mode can be
entered directly from the pause mode without
using the stop button.

B Operation

In the forward play mode, while depressing the
forward play button, press the record button. In
addition to the forward play button indicator,
the record button indicator lights up and
recording starts without the tape motion being
interrupted.

To enter the record/pause mode from the
pause mode, press the record button while
keeping the pause button depressed. The
record button indicator flashes for about 2
seconds and then lights up continuosly to
indicate the record/pause mode.

Note:

@ |f the tabs on the rear of the cassette are
removed, it is not possible to enter the
record mode.

® For punch-in recording, always press the
forward play button or the pause button
before you press the record button. If the
record button is pressed first, the operation
cannol be performed.

® |f during reverse playback the record
button is pressed while keeping the reverse
play button depressed, the tape motion
stops.

playback mode — record mode |

= (=]
,;~ |
= B P PR

=41

Cueing (1)
Winding speed reduced to one-third.
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Change of cueing direction
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Cueing (2)
Winding speed reduced to ane-sixth while
button is kept depressed.

Cueing (4)

Tape stops in the cueing mode.

Fause mode is entered if both buttons are
released simultaneously.
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6. Timer Recording or Playback

This deck incorporates a self-start feature
which enables you to make unattended
recordings or start playback at a pre-selected
time with the use of a timer. Recording is
possible in the forward direction only, and
playback can be set to forward direction only
or auto-reverse playback, starting with the
forward direction.

B Operation

(1) Make connections as shown in the chart.

Power Cord Connections

‘ To AC outlet

Preamplifier, amplifier or

receiver
Timer
5ieg - - © o




{2) Insert the tape for recording or playback
and turn on the power to all components.

(3) For timer recording, set the recording level
to suit the expected input signal. For timer
playback, set the output control to the
desired level and confirm that the auto
reverse switches are set to the desired
position. Check if all components are set up
properly.

{4) Set the timer switches as follows:

Playback

The Playback Auto-Reverse System

This cassette deck incorporates a playback
auto-reverse system which permits automatic
playback direction reversal from side A to side
B or vice versa, simply by setting the auto
reverse switches to the desired position. The
need to remove the cassette and turn it over at
the end of one side is completely eliminated.
Automatic playback of side B after side A, and

side A (B), a blank section (recorded level
below — 30 dB) of more than 20 seconds is
detected, the tape is automatically
fast-forwarded to the end of the side, there
directions are reversed and the tape is again
fast-forwarded for the presumed interval of the
leader tape section. Playback then starts at the
beginning of the magnetic tape section of side
B (A).

® |f a low-level recorded section of less than

also endless playback of both sides is possible. — 30 dB continues for more than 20 seconds,

Timan
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(5) Adjust the timer to the desired starting time.
(6) At the pre-selected time, the timer will
supply power to the components, and the
deck will start recording or playing.
® When the timer recording or playback
feature is not to be used, be sure to set
the timer on/off switch (upper switch) to
the "Off" position.

7. Subsonic Filter and MPX Filter

(1) Subsonic Filter

If subsonic noise produced by turntable
rumble, tonearm resonances etc. when playing
phonograph records is recorded on the tape
deck, the playback signal may become
modulated, which will be heard as sound
fluctuations similar to flutter effects. The
subsonic filter serves to cut off these harmful
noise elements in the subsonic frequency
range. If necessary, set the subsonic filter
switch to “On" when recording from
phonograph records.

(2) MPX Filter

The 19-kHz muitiplex carrier signal can cause
erroneous operation of the Dolby NR circuits
when recording from FM broadcasts. The MPX
filter serves to cut off any remains of this
carrier signal. Setting the MPX filter switch to
“On" activates the filter. When recording from
other program sources except FM broadcasts,
the switch should be set to “Off".

The unique reverse system of this cassette
deck operates as follows: If during playback of

the reverse operation will be triggered
even during playback of a musical selection.

® By inserting a blank (non-signal) section

triggered al any desired spot on the
of more than 20 seconds during

tape, without performing playback to the

recording, the reverse operation can be tape end.
fast-forward
recorded section of Ileadar tape

.
= reverse playback start reverse side (side B)
¥ —

direction of tape travel
. _NWMWW s i

playback head

direction of tape travel Bl —
forward playback start

recorded section of
forward side (side A)

L e

blank of more
than 20 seconds

fast-forward

Auto Reverse Switch Settings
@ Playback of forward (reverse} direction only

Auto-reverse operation is not
performed and only one side of
the cassette is played back
(regardiess of the position of
the reverse mode switch),

L Z b e o e e e,
B

| tape motion stop forward playback start

- at tape end

@ One-cycle reverse playback (reverse direction after forward direction)

A Playback starts in the forward reverse direction, the reverse

— W direction and continues through  side of the cassette only is
oe the reverse direction. If played back.
3 [ on playback is started in the

tape motion stop and
switch 1o forward mode
at tape end =~ -‘L :

fast-forward
—

reverse playback start
: —_—
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e forward playback start
fast-forward 2lank of more than 20 seconds

® Endless playback from forward or reverse direction

fute Ty Starting from the forward or played back in endless
= o the raverse direction, bath succession,
&= sides of the cassette are
Q L1 On
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NA /AL (Nakamichi Auto Azimuth
Correction) System

In order to ensure perfect performance of the
auto-reverse feature, this deck incorporates a
revolutionary system called NAAC for
automatic correction of the playback head
azimuth. When playing back a tape, slight
differences in tape travel characteristics
between sides A and B would lead to azimuth
losses (due to misaligment of the head vs. the
tape). The NAAC system automatically corrects
azimuth misalignment and maintains proper
playback head azimuth at all times. Thereby
the difference in sound quality between
playback of side A and side B, which tended to
be a problem in auto-reverse systems, has
been completely eliminated.
Playback head azimuth is constantly controlled
in the forward and reverse playback modes as
well as in the forward recording mode. When
automatic correction is being performed, the
respective direction indicator flashes as a
visual indication.
® The NAAC system operates with musical
signals above 3 kHz recorded on the tape:
If a tape with music containing only little
energy in this range is used, the direction
indicator may sometimes flash and the
adjustment will require more time.
® After a cassette tape was ejected or after
reversal of playback direction, the playback
head is set to the standard azimuth position
(ordinary azimuth angle). If a tape with little
azimuth misalignment is used in this
condition, the NAAC system may not be
activated.

Tl
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During NAAC operation, the difection indicator
flashes.

Playback Operation

(1) Confirm that the timer switch is set to “Off",
then turn on the power to the deck by
depressing the power switch,

(2) Open the cassette holder by depressing the
eject button.

(3) Insert the cassette into the hoider . Push
the cassette holder back until it locks into
the panel.

(4) Set the monitor switch to “Tape”.

(5) Set the Eq switch to 120 s or 70 us,
according to the tape used. (—p.12)

(6) For playback of a tape which was recorded
with the Dolby NR system, set the Dolby NR
on/off switch to "On" and select the
required system with the B-Type/C-Type
switch,

For playback of a tape which was recorded
without the Dolby NR system, set the Dolby
NR on/off switch to "Off".

Playback with Dolby C-Type NR

any
pasition

Doy NA
O,
[ |
Piayback with Dolby B-Type NR | £/ D
.8

Playback without Dolby NR

{7) Select the desired auto-reverse operation
with the auto reverse switches, (Refer to
“The Playback Auto-Reverse System")

(8) To start playback from side A of the tape,
press the forward play button. To start
playback from side B, press the reverse
play button.

(9) Adjust the output level control to the:
desired level.

Before Recording

(10) For short-term interruption of playback,

press the pause button. To resume

playback, press the respective play button

again,

® With this deck, you can change from any
transport mode into any other, i.e. from
forward playback to reverse playback,
from forward or reverse playback to
fast-forward, etc. without having to use
the stop button.

® While the tape is in mation or in the
pause mode, the eject button is
inoperative and the cassette holder does
not open even if the button is pressed.
While the cassette holder is open, all
tape control buttons are inoperative.

® During playback, this deck's peak level
meters display the level recorded on the
tape. Readings are not affected by
turning the output level control.

Be sure to read this paragraph and perform the respective adjustments before starting

to record.

There are many brands of cassette tapes,
which can be generally classified into three
types: chrome-equivalent tapes, normal tapes
(ferric-oxide formulations) and metal tapes.
Tapes from the list on page 12 can be used
with this deck simply by setting the tape
selector buttons and the Eq switch to the
appropriate positions. However, even with
tapes of the same general type, there are
certain individual differences. In order to
perfectly match the deck to the tape and
extract full performance, this deck provides
manual adjustment facilities for record
sensitivity (record/play level) and bias current.
The manual adjustment process is aided by a
microprocessor, which makes for swift and
simple operation.

Order and Procedure of Calibration
1. Order of Calibration

The manual calibration is to be performed in
the following order:
(1) Record/Play Level Calibration

(2) Bias Calibration
For the bias calibration, correct playback head
azimuth is of great importance. Therefore, if an
azimuth correction is required, the NAAC
system automatically goes into operation

immediately after the bias calibration

button is pushed. During the adjustment
process of the playback head azimuth, the
direction indicator flashes. Start the bias
calibration only after the indicator has stopped
flashing and is lit constantly. If no azimuth
correction is required, the direction indicator is
lit constantly from the beginning.

Record/Play Level Calibration

4

1=lr

Bias(15kHz|

+—— On

Direction indicator flashes:
. MNAAC system is operating.
M =ef O . .
e Direction indicator immediately lights up
constantly: No NAAC system operation
{azimuth correction not required).

— g

—fiie- Indicator now constantly lit:
G, NAAC system operation completed.

— 4

Bias Calibration




B Manual Calibration Procedure

(1) Confirm that the timer switch is set to "Off",

then turn on the power to the deck by
depressing the power switch.

(2) Insert the cassette to be used for recording.

(3) Set the Dolby NR switch to “Off” and select
the appropriate positions of the tape
selector buttons and the Eq switch for the
tape in use.

(4) While keeping the record button depressed,
push the pause button to put the deck into
the record stand-by (record/pause) mode.

(5) Set the monitor switch to “Tape™.

(8) Press the level calibration button. The
indicator above the button lights up and the
deck automatically goes from record stand-
by into the record mode. Simultaneously,
the tape counter is automatically reset to
"0000".

After the tape motion has started, the
indicator of the sensitivity controls
corresponding to the selected tape position
lights up, and the peak level meters display
the record/playback level of the 400 Hz

(O dB) test tone.

(7) If the meter indication is higher than the
“Cal.” point on the outer scale of the peak
level meters, turn the corresponding
sensitivity control counterclockwise, and if
meter indication is lower, turn it clockwise
until the meter reading is at the "Cal.”
marking for both left and right channels.

(8) Next, bias calibration is to be performed.
After completion of level calibration as
described in the preceding paragraph, but
with the tape still running in the record
mode, press the bias calibration button, The
indicator above the button and the indicator

rf
1. Level Calibration 2. Bias Calibration
This calibration corrects different levels in Bias is an inaudible high-frequency
recording and playback which are due to current used in the recording process.
sensitivity differences of various tapes. If When bias is increased, distortion
level differences remain uncorrected, they decreases but high-frequency response
can cause malfunction of the noise declines. On the opposite, when bias is
reduction system and degrade sound decreased, distortion rises but high-
quality. Therefore this calibration should frequency response improves, By means
be performed when changing to a of the tape selector buttons, the
cassette of another brand even if it is to appropriate bias range for normal, chrome-
be used at the same tape selector equivalent or metal tapes is chosen, and
position (for example changing from the the bias controls permit fine adjustment.
normal-position Nakamichi EX to EX II, As the bias requirements differ for various
etc.). If exactly the same brand of brands of cassettes and even tapes of the
cassette is used continuously, repeated same brand may have slightly different
calibration is not imperative, but a quick bias requirements, a bias check and
check is recommended. The calibration is adjustment should be performed every
performed using the built-in test tone of time a new cassette is used for recording.
400 Hz (0 dB). The calibration is performed using the
built-in test tone of 15 kHz (— 20 dB).
8

of the bias controls corresponding to the

selected tape position light up. The peak

level meters display the record/play level of
the 15 kHz (— 20 dB) test tone with
increased sensitivity.

B |f correction of playback head azimuth
by the NAAC system is being performed,
the direction indicator flashes. Confirm
that the indicator has stopped flashing
and is constantly lit before proceeding
to the next step. If no azimuth
correction is reguired, the NAAC
system does not operale and the
direction indicator is lit constantly from
the beginning.

(9) If the meter indication is higher than the
*Cal.” point on the outer scale of the peak
level meters, turn the corresponding bias
control counterclockwise, and if meter
indication is lower, turn it clockwise until
the meter reading is at the “Cal.” marking
for both left and right channels.

(10) Press the calibration reset button to
terminate the calibration process. The
record mode is released, the tape stops and
then is automatically rewound to the
starting point of calibration (tape counter
indication “0000"). The manual calibration
procedure is now completed.

Level Calibration

Turn clockwise if meter
reading is below “Cal”

Turn counterclockwise if
meter reading is above

Turn clockwise if meter
reading is below "Cal "

Bias Calibration

Turn counterclockwise if
meter reading is above

point. . "Cal." pb'rt'll:/ paint. . “Cal." pui&/
ol o m il
O O O O O O SRS,
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M Ordinary Calibration Cannot Be
Performed

If for some reason the settings of the bias and
sensitivity controls were greatly disturbed,
correct bias adjustment may not be possible.
This is due to the fact that the recorded test
tone level is too low, which prevents the NAAC
system from properly adjusting the azimuth, In
such a case, first perform a rough adjustment
of level and bias before proceeding to the
ordinary manual calibration.

B Rough Adjustment

(1) Confirm that the correct tape selector
button for the tape in use is pushed.

(2) Turn the bias controls corresponding to the
selected tape position fully
counterclockwise (maximum bias).

(3) Turn the sensitivity controls corresponding

to the selected tape position fully clockwise.

(4) Press the level calibraticn button and adjust
the sensitivity controls for a peak level
meter reading of — 1 to 0 dB for both
channels.

(5) Pess the bias calibration button. If the
NAAC system is operating, wait until the
direction indicator has stopped flashing and
is lit constantly. Then adjust the bias
controls so that the peak level meter
indication is at the “Cal.” point for both
channels.

This completes the rough level and bias
adjustment. Now perform the regular manual
calibration.

Use of the Test Tone

The built-in test tone can be used not
only for record/playback level and

bias calibration, but also for level
calibration with other audio components,
etc.

B Operation

® Turn the output level control to
maximum and set the monitor switch
to “Source".

® For use of the 400 Hz (0 dB) test tone,
press the level calibration button. For
use of the 15 kHz (— 20 dB) test tone,
presa the level calibration button and
then tre bias calibration bufton. The
respective test tone is now fed out
from the output jacks and is also
displayed on the deck’s peak level
meters. (The 15 kHz test tone is
produced and fed out at — 20 dB, but
it Is displayed on the meters with
increased sensitivity.}
To switch off the test tone, press the
calibration reset button,

Some Precautions on Calibration 3

1. Bias calibration and level calibration are
performed with the test tone being recorded
and the results being displayed on the peak 4.
level meters in the “Tape" position of the
monitor switch. If the switch is set to S.
“Source” or in other modes (playback), the
tesl tone is not displayed.
2. If a low-quality tape is used, the high-
frequency output may not increase even is
the bias current is decreased (the bias
controls are turned clockwise). Rather, in
such a case, distortion only will increase.
Therefore it is highly recommended that
you use tapes from the list on page 12.

B Manual Calibration Flow Chart

During use of the test tone, you should turn
down the volume control on your amplifier,
because excessive high-frequency levels
can cause damage to your speakers.
During calibration or use of the test tone,
the line input is automatically cut off.

Due to temperature influences, the level of
the built-in test tone (400 Hz, 15 kHz) may
vary slightly at times. To perform very exact
bias and level calibration, set the monitor
swilch to “Source” while the test tone is
being displayed and check the actual
indication. Then return the monitor switch
to “Tape” and perform calibration in such &
way that the meter readings in the “Tape"
position are the same as in the “Source”
position.

( Basic Setting ) r_Llal\ml Calibration
~ I ‘\I
M= MAGRDN );{ l:d_lf
EX, nl a T * Ll 00 - [-'-l I E )
L ape
—— = 7ous or : O O
]t 120us =
- =
By KA Off
= = . <
M= FRTE e,
B3 8
= ~
EXOK 72X fnlschon Bias Calibration w
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° /u k3 Badi15h Hel l——— s’
Fes hMuta
i : = Start adjustment after confirming
=== == g' that the direction indicator is lit.
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Calibration completed
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Recording

This deck permits forward and reverse
playback, but recording can only be carried
out in the forward direction.

(1) Confirm that the timer switch is set to “Off",
then turn on the power to the deck by
depressing the power switch.

(2) Open the cassette holder by depressing the
eject button.

(3) Insert the cassette into the holder with the
side you want to record facing outwards.
Push the cassette holder back until it locks
into the panel.

(4) Select the required positions of the tape
selector buttons and the Eq switch for the
tape in use. (See chart)

(5) Has record/play level calibration and bias
calibration been performed for the tape in
use? If not, refer to the paragraph “Before
Recording” on page 9, and perform manual
calibration.

(6) If the Dolby NR system is to be used for
recording, set the Dolby NR on/off switch fo
"On" and select the desired system with
the B-Type/C-Type switch. If the Dolby NR
system is not to be used, set the on/off
switch to “Off".

e 1
Daiby et
el

=

T T

=
Playback with Dolby B-Type NR | - .I:I.

Playback with Dolby C-Type NR | . | =

L1 ocsiion

Playback without Dolby NR

(7) When recording from FM broadcasts, set
the MPX filter switch to “"On". When
recording from phonograph records, set the
subsonic filter switch to “On", if required.

(8) Press the tape counter reset button to
return the counter indication to “0000".
When the memory on/off switch is set to
“On" and the stop/play switch to “Stop”, the
tape will stop at the “0000" point in rewind.
If the stop/play switch is set to “Play”,
playback starts automatically at the "0000"
point.

(9) Set the monitor switch to “Source” and
adjust the record level. First turn up the
master input level control to a certain
degree. Then, while watching the indication
of the peak level meters, gradually turn up
the left and right input level controls to
achieve the proper recording level and
left/right channel balance. For final
adjustments of the overall recording level,
the master input level control can again be
used. (—p.13)
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Tape Selector Button and Eq Switch Settings (Recommended Tapes)

Il EX/120 us Position |

Tape Selector Buttons, Eq Switch "-\

Brand Name
Nakamichi EX, EXlI
B / TDK AD, AD-X
120070 D_ Maxell UD, UD-XLI, XL-1S
Iﬁl Fuiji FR-1
AMPEX GM-1
W SX/70 us Position
Tape Selector Buttons, Eq Switch Brand Name
BREN Nakamichi SX, 8xl
5% Eal:sec) TDK SA-X
il Maxell UD-XLII, XL-1S
i — S Fuji FR-1I
L == AMPEX GM-]i
B ZX/70 us Position -
Tape Selector Buttons, Eq S_mtch Brand Name

=

Eql.sec)
120070

L B

Nakamichi ZX

TDK MA, MA-R
Maxell MX

Fuji FR-Metal
AMPEX MPT

® This deck is not suited for use with ferri-chrome
cassettes.

(10) While keeping the record button depressed,
push the pause button to put the deck into
the record stand-by (record/pause) mode.
The orange record button indicator and the
green pause button indicator light up.

* If you want to start the recording with a
fade-in, press the “Down" button of the
auto fader to set the fader to minimum.

{11) Press the forward play button to start
recording.

* To perform fade-in, now press the “Up”
button of the auto fader. The recording
level is automatically raised to the level
determined in step (9).

(12) To check the guality of the recording in
progress, you can instantly monitor the
playback signal by setting the monitor
switch to “Tape”. In the “Source” position,
the input signal before recording is heard.
For short-term interruption of recording,
press the pause button, To resume
recording, press the forward play button
again.

® Press the tape selector buttons firmly and make
sure that the appropriate indicator is lit.

(13) By pressing the stop button, the recording
mode is released and the tape transport
comes to a full stop.

* If you want to end the recording with a
fade-out, press the “Down” button of the
auto fader to return the fader level to
minimum, and then press the stop
button. After the stop button was
pushed, the auto fader control is
-automatically released and the level
setting returns to the “Up" value.




Tips on Setting Recording Levels

The LED level meters of this cassette deck
are free of "overshoot” problems and display
peak levels with a high degree of accuracy. For
good recordings, it is essential to maintain a
high signal-to-noise ratio. This is achieved by
putting as much signal on the tape as is
possible without producing distortion. Setting
record levels too low will result in noisy
recordings, while too high recording levels
cause distortion. Finding the proper level
between these two extremes is what good
recording is all about. The task is facilitated
by this deck’s level meters which cover a wide
50 dB range and accurately display even very
short signal peaks. Refer to the chart as a
guideline to set recording levels.

“Normal” (LH) position tape formulations,
“Chrome” position tape formulations:

The meters should be allowed to read as high
as -+ 5 dB on short program peaks.
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“Metal” position tape formulations:
The meters should be allowed to read as high
as + 8 dB on short program peaks.
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As different tape formulations have slightly
different overload (headroom)
characteristics, the requirements may vary to
a certain degree when using different tapes.

Dolby Noise Reduction System

This cassette deck provides a choice between
the Dolby B-Type NR system and the Dolby
C-Type NR system. The Dolby B-Type system
reduces noise in the high frequency range by
about 10 dB. The Dolby C-Type system
achieves a noise reduction of about 20 dBin
the range from 2 kHz to 8 kHz, where tape hiss
etc. is most objectionable to human hearing.
For playback of tapes from your collection
which were recorded with Dolby B-Type noise
reduction, set the B-Type/C-Type selector to
“B-Type". For playback of tapes recorded with
Dolby C-Type noise reduction, set the selector
to “C-Type".
® The Dolby NR system does not reduce any
noise already contained in the incoming
input signal. You should therefore use
recording sources which are as noise-free
as possible.

L (+10d

B) '
i

Level(dB)

nm“mlﬁnascun

Frequancy (Hz}

Record/Play Frequency Response and Noise Specirum Analysis of the DRAGON
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Maintenance

Head and Transport Cleaning @ Be careful not to apply too much force in
It is very important to regularily clean the cleaning, as the respective parts are
surfaces of the record head, playback head critically aligned. Take special care not to
and erase head as well as the capstans, damage the tape guides.

Demagnetizing

After a longer period of use, there can be a
build-up of residual magnetism in the heads
and capstans. Such residual magnetism can

pinchrollers and all other parts which come in
contact with the tape. Tiny particles shedded
from the tape onto these parts, as well as dust
accumulations etc. become the cause of
drop-outs, and severely degrade frequency
response and wow-and-flutter characteristics.
With some low-quality tapes, head
contamination is especially severe. Avoid the
use of such tapes whenever possible and be
sure to keep all parts spotlessly clean.

Cleaning Procedure

Remove the cover of the cassette holder. Use
commercially available cotton-tipped sticks or
the like and—with very light pressure—clean
the parts indicated in white on the illustration.
In case of severe contamination, dip the cotton
tip in cleaning fluid. By closing the cassette
holder with the cover removed and pressing
the pause button, the head assembly can be
raised for easy access. To clean the

right pinchroller, press the reverse play button.
To clean the left pinchroller, press the forward
play button. Hold the cotton tip to the revolving
pinchroller on the side turning away from the
capstan. Be careful that the cotton tip does not
get caught between the pinchroller and the
capstan. After cleaning the pinchrollers, press

the pause button again and clean the capstans.
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Do not use an excessive amount of

cleaning fluid, and give the cleaned

surfaces a minute or two to dry off
completely before playing a tape.

If you have used cotton-tipped sticks, be
sure not to leave any cotton strands on the

cleaned parts.

Pinenmiler

Playbach Heard
RAecord Head
Ermse Head

Plnchmdlar

induce noise and partially erase the high
frequencies of a tape being played. To prevent
this, you should demagnetize these parts about
once every 50 hours of use with the Nakamichi
DM-10 Demagnetizer (optional) or any other
properly designed demagnetizer.
® Always switch off the power to the deck
betore starting the demagnetizing
procedure.

Cleaning the Faceplate

Clean the faceplate only by wiping it with a
soft, dry cloth. Never use alcohol, solvents,
ammonia or abrasive cleaning agents.

Lubrication

All important moving parts of this deck are
fitted with long-life, oil-less bearings. Periodic
lubrication is therefore not necessary.



Troubleshooting

Condition

Probable Cause

Remedy

Tape does not run.

1.In order to protect the main drive motor,
the power supply to the motor is cut off.
(If for example during the cleaning
process the revolving capstan is stopped
by external force for 10 seconds or more,
the protective circuit becomes active and
the capstan motor stops.

2.Power cord is unplugged.

3.Cassette holder not firmly closed.

Record mode cannot be entered.

Excessive playback hiss.

4.No cassette inserted.
5.Cassetie tabs have been removed.

1.Set the power switch to “off", wait for appr.
30 seconds, and set it to "on" again. While
performing head and capstan cleaning, be
careful that the cleaning stick etc. does not
get caught in the revolving parts.

2.Plug in cord firmly.
3.Press eject button and then close cassette
holder firmly.

4.Insert the cassette tape.
5.Place adhesive tape over tab opening or use
new cassette.

6.Head is magnetized.

6.Demagnetize head.

Uneven sound levels, drop-outs, excessive
wow/flutter.

Incomplete erasure.

7.Heads and/or capstans and pressure
rollers dirty.
8.Faulty cassette.

7.Clean these parts.

8.Replace cassette.

9.Erase head dirty.

9.Clean head and pressure roller.

Distorted record/playback sound.

Record mode is entered, but cannot record.

10.Program material itself is distorted.
11.Recording levels are too high.

12.Excessive FM carrier leak.

13.Wrong tape selector button pushed.

14.Input disconnected.
15.Head dirty.

Cannot playback.

10.Check program material.

11.Wide dynamic range permits some short-term
overload, but excessive recording levels will
cause distortion. Adjust recording levels.

12.Set the MPX filter switch to “On" when the
Dolby system is used.

13.Push the correct button for the tape in use.

14.Check connections.
15.Clean head.

16.0utput disconnected.
17.Head dirty.

Dull high frequencies.

18.Heads dirty.

19.Tape selector buttons and/or equalizer
switch not set correctly.

20.Bias amount does not fit tape in use.

16.Check connections.
17.Clean head.

18.Clean heads.
19.Select correct positions for tape in use.

20.Perform bias adjustment.

Hum heard during recording or playback.

21.Strong induction'fields near deck.

22.Signal cable or connector grounding faulty.

21.Keep deck away from amplifier, transformers,
fluorescent lamps, etc.
22 Replace signal cables.
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Specifications

Specifications

Total Harmonic Distortion...........

Erasure ..........ccoooviiiiiinnn...
Separation..............coovieiinn ..
Crosstalk ..........coovviiinianin...
Bias Frequency.........ccoiveviin..
Inplt {LINGY s consmmnum svnesaas
OWMPU B} v crvsovmeamaumi,

(Headphones)...............
BlackBox Series DC Output ........
Dimensions ..............coveivvnn..

4 tracks/2-channel stereo (playback auto reverse )

3 (erase head x 1, record head x 1, 4-track, 4-channel playback
head x 1)

* TRANSPORT

Quartz PLL DC, brushless, slotless, coreless, Super Linear
Torque D.D. motor (capstan drive) x 2

DC motor (reel drive x 1)

® AUTO AZIMUTH CORRECTION

DC motor x 1

¢ MECHANISM

DC motor x 1

100, 120, 120/220-240, 220 or 240V AC; 50/60Hz
(According to country of sale)

45 W max.

1-7/8 ips. (4.8 cm/sec.)

Less than 0.019% WTD RMS

Less than 0.04% WTD Peak

20 Hz—22,000 Hz =3 dB (recording level—20dB, ZX tape)
20 Hz—21,000 Hz *3 dB (recording level—20 dB, SX, EX I
tape)

Dolby C-Type NR on <70 us, ZX tape>

Better than 72 dB (400 Hz, 3% THD, IHF A-WTD RMS)
Dolby B-Type NR on <70 us, ZX tape>

Better than 66 dB (400 Hz, 3% THD, IHF A-WTD RMS)
Less than 0.8% (400 Hz, 0 dB, ZX tape)

Less than 1% (400 Hz, 0 dB, SX, EX Il tape)

Better than 60 dB (100 Hz, 0 dB)

Better than 37 dB (1 kHz, 0 dB)

Better than 60 dB (1 kHz, 0 dB)

105 kHz

50 mV, 50 k(2

1V (400 Hz, 0 dB, output level control at max.) 2.2 k)

45 mW (400 Hz, 0 dB, output level control at max) 8
+10V, 125 mA max.

450(W) x 135(H) x 300(D) mm

17-3/4(W) x 5-5/16(H} x 11-13/16(D) inches

Appr. 9.5 kg

21 1b

* Specifications and appearance design are subject to change for further improvement without

notice.

® Dolby NR under license from Dolby Laboratories Licensing Corporation.
¢ The word "DOLBY" and the Double-D-Symbol are trademarks of Dolby Laboratories Licensing

Corporation.

Nakamichi Corporation
Tokyo Office
Shinjuku Daiichi Seimei Bldg.

Nakamichi U.S.A. Corporation

1101 Colorado Avenue
Santa Monica, Calif. 90401

2-7-1 Nishishinjuku, Shinjuku-ku, Tokyo Phone : {213) 451-5901

Phone : {03) 342-44861
Telex : 2324721 (NAKAM J)

OOGATHET

Telex - 652429 (NAKREI SNM )

Optional Accessories

ZX Metalloy Cassette Tape
C-60, C-90

SX-11 Super Ferricobalt Cassette Tape

C-80, C-90
SX Ferricobalt Cassette Tape
C-80, C-90

EX Il Ferricrystal Cassette Tape

C-60, C-90
EX Ferrioxide Cassette Tape
C-60, C-90

AR AV

RM-20 Remote Control Unit

DM-10 Head Demagnetizer

SP-7 Stereo Headphones

Nakamichi US.A.Corporation

220 Westbury Avenue
Carle Place, N.Y_ 11514
Phone : (516) 333-5440

OEZ11304

Printed in Japan



Auto Reverse Cassette Deck




—DRAGON—

occur in cassette-recording technology — not a mere refinement of

. past technique but a dramatic advance in engineering knowledge
The Most Incredible soives :

¢ technological problem and opens the door to the

ure, Or h “breakthrough” was the development of Dolby-B
Creatu re Of The Decade ' first viable consumer NR system — the one that

suppressed tape hiss without introducing audible coloration. With
Dolby-B NR, high-fidelity cassette reproduction am

; irred when Nakamichi
Model 1000 — the world’s first three-head cassette deck — the one
that made high-fidelity cassette reproduction a reality!
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Steady progress has been made "refining” these "breakthroughs.”
Dolby-B NR led to the C-type system, and hiss was banished to the
voint of inaudibility. With new tapes, it became possible to extend
sponse beyond 20 kHz, and we deve d the advanced magnetic
heads and electronics to do so. We refined the dual-capstan drive
and ultimately created the Asymmetrical Diffused-Resonance
transpo eliminated common-mode resonance and controlled

tape tension
Mechanical

y that it required no pressure pad.
ay to "IC logic” and then to full
or control. Finally, we developed the SLT motor that
‘belt wow " without introducing "direct-drive flutter.”

It seemed as if cassette recording had advanced to its limit, but one
problem remained — a basic one that limits cassette
interchangeability and precludes “reverse playback” with full fidelity
— play-head azimuth misalignment! True, we had developed a
system to ensu r recording azimuth, but it cannot correct a
tape that has already been recorded improperly or one that tracks
slightly askew in reverse. Such correction must occur on playback,
and that was considered impossible! No longer! In DRAGON, we
ntroduce NAAC — Nakamichi Auto Azimuth Correction — the most

utionary “breakthrough” of the decade — an automatic
playback azimuth-correction system that brings forth the full
spectrum recorded on cassette!




NAAC Reveals The Hidden
Highs Of Each Cassette

Azimuth misalignment between record and
play-head gaps severely restricts high-
frequency response. As Figure 1 shows, a
disagreement between the angle at which a
tape was recorded and the angle at which it
is played has an effect very similar to that of
widening the playback gap. When this
happens, the play head is unable to “resolve”
short wavelengths and high-frequency
response drops precipitously as shown in
Figure 2 The music sounds dull and lacks
the crispness and clarity that give it life even
though the tape may contain the full range of
frequencies that originally were recorded!

i it
/Qoorued Track ™,

Effective gap width is
significantly broadened
by azimuth misalignment. Figure 1

Azimuth disagreement can happen for
several reasons, the most obvious being
physically misaligned heads. But even heads
that were properly aligned at the factory will
not guarantee perfect reproduction. Tape-
width and cassette-shell tolerances, together
with differences in tape tension from deck to
deck, cause the tape to track along a slightly
different path in each cassette and in each
machine. Thus, a tape recorded on one deck
will not necessarily reveal its full response
when played on another, and, when a tape is
recorded in one direction and reproduced in
the opposite direction — as, for example, on
an auto-reverse deck — there is almost
bound to be considerable azimuth
disagreement.

Even the slightest misalignment — one
measured not in “degrees,” but in “minutes”
of arc (sixtieth parts of a degree!) — causes a
very audible loss in treble response. To make
matters worse, noise-reduction systems
increase whatever loss exists in the basic
record/play response. Without doubt,
azimuth misalignment is the prime reason
why, in the past, cassettes have usually
sounded best when played on the deck that
recorded them.

Liosg {dB)

a}

Fraquency (Hz)
Figure 2 Frequency Response Loss Due
To Azimuth Misalignment

NAAC (Nakamichi Auto Azimuth Correction)
is the first system capable of extracting every
bit of information stored on cassette.
Obviously, it cannot reproduce what had
never been recorded, but, if there is treble
energy on the tape, NAAC will bring it to you
with full fidelity and clarity even if the tape
has been recorded with improper azimuth!
NAAC automatically determines the actual
recorded azimuth on the tape, aligns the
playback head to it, and continues to track it
throughout the program. NAAC works on
tape — commercially recorded tapes,

tapes borrowed from a friend, or those you
made yourself. It works in both directions,
requires no test tones, no setup, no action on
your part at all!

NAAC utilizes the "phase-comparison”
method of azimuth alignment, but, unlike
systems that record test tones and adjust the
recording head for in-phase left and right
signals, NAAC determines the actual azimuth
of the recording and aligns the playback
head to it! It does not compare the phase in
the left and right channels for, in stereo, the
two contain different information. It works
within the same channel by utilizing a unique
playback head that splits the track in half

and derives two signals from it. (Figures 3
and 4) The signals — "a" and "b" — are
processed to extract the phase difference.
This “error” drives a servo motor that

realigns the playback head to the track.
(Figure 5) The improvement in sound quality
is nothing less than amazing!

1)

Figure 3 Standard core Figure 4 Dual core construction

construction for one for channel to be used for
stereo channel. azimuth measurement

Operational Motor

circuit

amplifier

Figure 5 Automatic Playback Head Azimuth Correction System Block Diagram

Double-Direct-Drive
Auto-Reverse Transport

DRAGON is the world's first Dual-Capstan,
Double-Direct-Drive, Auto-Reverse cassette
deck! Now you can have the convenience of
auto-reverse playback without sacrificing
treble response — thanks to NAAC — or
speed stability — thanks to the Nakamichi
Super-Linear-Torque motor, Actually, two
SLT motors are used, one directly driving
each capstan. Both are active in each
direction so flutter and modulation noise are
eliminated in both forward and reverse.

Figure 6 Flutter Spectral Analysis (UNWTD Peak)

Frequency : 3kHz Test Tape
Wow/ Flutter Meter: Meguro MK-615
Spectrum Analyzer. HP-3582A
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Figure 7 Modulation Noise Analysis
Freq.;10kHz/ Tape:ZX (Metal)/ Eq:70us

With its unusual star-shaped rotor
magnetization, the SLT motor generates
‘cog-free” uniform torque. It eliminates “belt-
drive wow” without introducing “direct-drive
flutter.” In a Double-Direct configuration like
DRAGON, it produces less than 0.019% wow
and flutter and virtual freedom from modulation
noise! Figures 6 and 7 depict DRAGON's
flutter spectrum and modulation noise. Note
the peak-free flutter spectrum and the
absence of side-bands about the 10-kHz
tone. These characteristics, ignored by
standard specifications, are responsible for
DRAGON's remarkable tonal purity — the
guality known as “Nakamichi Sound!"

DRAGON's SLT motors are locked to quartz
reference in such a way that, in either
direction, the supply capstan rotates 0.2%
slower than the takeup capstan to provide
precise control over tape tension and
eliminate the need for a pressure pad. The
capstans are "asymmetrical” to avoid
resonance, and, since DRAGON is auto-
reversing, an unusual mechanism ensures that
the "supply” guide is automatically engaged
and the “takeup’ guide retracted.

DD capstan motor DD capstan motor

Capstan Tape pad liftar
]

| &

Capstan

Tape pad

Pinch|

Record |
head
Erase head

/ \
Tape guide | Pinch roller | Tap:? guide
4-track 4-channel playback head
g Forward direction
- FReverse direction
Figure 8 Auto-Reverse Dual-Capstan Double-Direct-Drive
System Construction

3-mm dia. capstan 4‘ 2.5-mm dia. capstan

Bearing .W Sensor magnet

-y

FG gear
Sensor

Flange%

JL Chassis

Drive coil
Hall element
Rotar magnet  Thrust bearing

Figure 9 Auto-Reverse Dual-Capstan Double-Direct-Drive
System Cross Section

Discrete 3-Head Technology
in An Auto-Reverse Deck!

DRAGON also is the world's first Discrete 3-
Head Auto-Reverse cassette deck! Now you
can have the sound quality available only
with this Nakamichi creation and the
convenience of auto-reverse playback,

NAAC made high-fidelity reproduction
possible in the auto-reverse format. But what
made NAAC possible? The PA-1L 4-track/2-
channel-stereo Crystalloy playback head — a
unique creation of Nakamichi technology!
Each stereo track is a mere 0.6 mm (24
thousandths of an inch) wide. Most
engineers thought that it was impossible to
divide the track into two parts and read
separate signals from each, but this is
exactly what Nakamichi creativity and
expertise in magnetic technology has
accomplished!

Liwel (et}

Figure 10 Frequency Response/ Noise Analysis
Deck ‘Nakamichi DRAGON
Tape (ZX (Metal)
PB Eq T0ps
Dolby NR :Off

With its 2-track/2-channel Crystalloy
recording head and dual-gap Ferrite/Sendust
erase head, DRAGON records the full
frequency spectrum — from 20 Hz to 22 kHz
— in the forward direction and reproduces it
in either direction with remarkable
uniformity. Nakamichi's special poletip
geometry suppresses low-frequency “head
bumps” completely, and thanks to a special
surface treatment, our heads have a useful
life of more than 10,000 hours!
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Figure 11 Transport Control Timining Chart

Precision And Convenience
Through Microprocessor Control

DRAGON is intelligent! Three
microprocessors monitor the control panel
and key points in the operating system. The
microprocessors instantly issue commands
to a special motor-control mechanism that
positions the heads, engages and disengages
reel brakes and pinch rollers, and performs
the mechanical functions normally assigned
to solenoids. Figure 11 shows the system
timing diagram and DRAGON's intricately
interwoven operational modes.

The motor-control mechanism performs each
change of function rapidly and much more
precisely than is possible with solenoid
actuation because the microprocessors
monitor the control motor and thus place it
inside a digital servo loop. Operation is
remarkably smooth, guiet, and free of the
jarring mechanical shock typical of solenoid
operation.

Delicate mechanical adjustments are not
disturbed and very little heat is generated.
Thus mechanical and electrical reliability are
greatly improved.

The chassis is fabricated from an aluminum
alloy that is specially treated to absorb
vibration before it can affect tape motion.
This greatly improves speed stability,
reduces flutter and modulation noise, and
contributes to the unique purity of
“Nakamichi Sound.”

UL

Mechanism-Control Microprocessors

The microprocessors determine drive motor
speed and direction to provide flawless auto-
reverse operation. With this “intelligence” in
control of DRAGON’s mechanism and
circuitry, several unusual features are
possible: Auto Record Pause, Easy Cueing,
Punch-In Recording, and Memory Stop/Play.

Auto Record Pause

When you are dubbing a record onto tape, it
is bothersome to constantly watch over the
recording process in order to catch the end
of the program. If your attention wanders or
you're called away, it is easy to miss the end
of the side; the tape continues to run, and
you're left with a long length of blank tape.
You must rewind to find the end of the last
program and “splice” in the next.

Now, DRAGON's “intelligent” electronics can
do the monitoring for you! Simply switch on
Auto Rec Pause, and DRAGON checks the
incoming program. If it finds a silence of
more than 30 seconds, DRAGON
automatically goes into Rec Pause. The tape
stops, and you're ready to resume recording
at the touch of a button!

Easy Cueing

Thanks to the "continuous” action of
DRAGON's motor-driven control system and
the “intelligence” of its microprocessors,
cueing is exceptionally versatile. Pressing
Cue during fast-forward or rewind reduces
transport speed by one-third and brings the
playback head close to the tape so you can
hear the program. Pressing either fast-wind
button again now drops tape speed to one-
sixth normal for as long as the button is held.
You can zero in on the start of a program
very precisely!

Easy Cueing also is possible via the optional
RM-20 Remote Control Unit. The RM-20's
Pause button duplicates the action of the on-
board Cue button whenever the deck is in
either fast-wind mode.

Punch-in Recording

You can enter Record directly from Forward-
Play by pressing Play and Record
simultaneously so you can "splice” a new
program into an old one very accurately.
Punch-In Recording is possible either from
the DRAGON control panel or via the RM-
20 Remote Control Unit.

Memory Stop/Play

With Memory on, DRAGON automatically
stops at a counter reading of “0000" in either
fast mode. Depending upon whether “Stop”
or “Play” had been selected, the tape either
remains stationary or immediately begins
playback.




Dual-Speed Auto Fader

DRAGON's dual-speed Auto Fader allows
you to create professional-like level fades at
the press of a button. Once you have
adjusted recording balance and level with the
ndependent left and right level controls, a
Juick tap on UP or DOWN produces a
smooth 6-second fade up to or down from
the preset level. If you hold either button
down, the fade occurs just as smoothly but
more rapidly — in 2 seconds.

Record Mute

You can prevent recording of the source
signal entirely via the Rec Mute button. For
as long as this button is pressed, the record
amplifiers are muted, and a bland section of
tape is recorded. This allows you to clearly
delineate between recordings and to
eliminate commercials.

The Record Mute function also is accessible
by remote control. Once you are in the
recording mode, pressing the RM-20's
record button a second time activates the
mute,

Calibration Controls For Oplimum
Recording

Nith NAAC's unique ability to reproduce
every subtle nuance recorded on cassette, it
is all the more important that each tape be
created as perfectly as possible to take full
advantage of this extraordinary system.
DRAGON accommodates the three major
tape types — "standard" ferric,
cnrome/ferricobalt, and metal. What's more,
you can individually calibrate the system for
best performance on the particular brand of
tape you are using.

Separate sets of bias and record-level
{sensitivity) controls are provided for each
channel and tape type. Self-contained test
oscillators generate a 400-Hz signal for
setting record level and a 15-kHz tone for
adjusting bias. In the calibration mode,
DRAGON's recording indicators
automatically become 20 dB more sensitive
to improve the precision of adjustment,

It takes only a moment to calibrate DRAGON
for peak performance, and it is a moment
well spent! Tapes do differ in bias
requirement and sensitivity. These
differences are most apparent from brand to
brand, but slight differences exist even
oetween batches of the same brand! These
can audibly affect high-frequency response
and throw off Dolby tracking. Especially
when using the more sophisticated Dolby-C
system, perfect basic response is the key to
total system fidelity.

Advanced Dolby Processing

DRAGON contains a highly sophisticated
single-chip Dolby B-C processor. By
employing this device rather than
conventional cascaded Dolby-B chips,
tolerances are eliminated, and a very wide
dynamic range becomes possible.

High-Performance Electronics

DRAGON's electronic circuitry is of a quality
rarely found in cassette decks. Distortion is
<ept under 0.005% — no small feat when you
consider the complexity of tape-recording
eiectronics! DRAGON actually has six
separate preamp/equalizers in its playback
chain to accommodate the NAAC system and
provide for bi-directional playback.

3lae-A/Side-B switching is entirely electronic
— no clumsy unreliable head-rotation
devices — and the switching is performed
aiter preamplification to avoid noise. Each
unit is hand calibrated at the factory to
ensure perfect level matching and optimum
performance.

VIPX And Subsonic Filters

Wwith DRAGON's broad frequency response

20 Hz to 22,000 Hz — it may sometimes be
desirable to eliminate unwanted signals in
the recording amplifier. When taping an FM-
stereo broadcast, for example, 19-kHz pilot
from a misadjusted tuner could upset Dolby
tracking. DRAGON's MPX filter prevents that
from occurring!

At the other end of the spectrum, infrasonic
signals generated when playing a warped
record — especially with a tonearm/cartridge
system whose resonance is poorly placed —
can intermodulate with the music and
produce an effect similar to wow. DRAGON'’s
subsonic filter can then be called upon to
eliminate the condition.

DRAGON's filters are independently
switchable and so can be called into play
only as needed.

Wide-Range Peak-Level Meters

DRAGON's peak-reading
electronic meters span a
full 50-dB range — from
—40 dB to +10 dB — with
20 LED segments per
channel. They are fast
responding but hold the
peak reading momentarily
so they are easier to read.
Being completely
electronic, they are

free of “pointer lag” and
“overshoot.” These
precision instruments
automatically increase
sensitivity by 20 dB in the
calibration mode to
improve the precision

of the adjustments.




DRAGON Features

® NAAC (Nakamichi Auto Azimuth Correction) System
Automatically Adjusts Playback-Head Azimuth To Agree With
Each Cassette

® Auto-Reverse, Asymmetrical, Dual-Capstan, Double-Direct-Drive
Transport On Non-Resonant Chassis

® Dual Super-Liner-Torgue DD Capstan Motors Phase Locked To
Quartz Crystal

* Motor-Driven Control System Under Supervision Of Three
Microprocessors

® Auto-Retracting Slot Guides And Tape-Pad Lifter

® Discrete Three-Head Technology Employing Unique Quadruple
Split-Track Playback Head With 20—22,000 Hz +3 dB Response

e Laminated Crystalloy Record And Playback Heads For Reduced
Distortion .

® Dual-Gap Ferrite/Sendust Erase Head For Low-Noise Erasure Of
Metal Tape

® Individual Bias And Record-Level Calibration Controls For Each
Channel And Tape Type With Two-Tone Test Oscillator

® Auto Rewind After Calibration Via Calibration-Reset Button

e Separate Tape And Equalization Switches For ZX, SX, and EX
Tapes

® Double Dolby-B And Dolby-C Noise Reduction Employing One-
Chip Processors

® Defeatable MPX Filters For FM-Stereo Recording A

® Defeatable Subsonic Filters For Phono-Disc Recording

® Master Input Level Control With Individual Left And Right
Controls To Establish Balance

e Full Off-Tape Monitoring

* Two-Speed Auto-Fader For Professional Fades Plus Record Mute

* Auto Record Pause

® Punch-In Recording In Forward Direction

¢ 50-dB Peak-Responding Electronic LED Metering

® Six Discrete Equalizer/Amplifiers

® Direct-Coupled Record And Playback Amplifiers

* Two-Speed Easy Cue

* Qutput Level Control

® High-Output Headphone Jack Plus DC Power For BlackBox
Series

® 4-Digit LED Electronic Counter (999 to 9999) With Memory Stop
And Memory Repeat

® Unattended Operation In Record Or Playback Via Accessory
Timer

® Remote Control Capability Via RM-20 Option

RM-20 Remote Control

Tapes

SX 11 Super Ferricobalt Tape
{70us, CrO; bias)
SX 11 C-80 SX 11 G-80

{120 s, normal bias)

SP-7 Stereo H EX 11 C-60 EX [1G-90

ZX Metalloy Cassette Tape SX Ferricobalt Cassette Tape
{70us, metal bias) (7Ous, CrO; bias)
ZX C-60 ZX C-90 SX C-80 SXC

EX 11 Ferricrystal Cassette Tape

DRAGON Specifications
Track Configuration....................

POWBF SOUrCe ... et

Power Consumption...................
TApe Spesa s i At
Wow-and-Flutter.........i i,

4 tracks/2-channel stereo
(Playback Auto Reverse)
3 (erase head X 1, record head % 1,

4-track, 4-channel playback head x 1)

* TRANSPORT

Quartz PLL DC, brushless, slotless,
coreless Super Linear Torque D.D.
Motor (capstan drive) % 2, DC Motor
(reel drive) X 1

* AUTO AZIMUTH CORRECTION
DC Motor X 1

* MECHANISM

DC Motor % 1

100, 120, 120/220-240, 220 or 240V
AC; 50/60Hz (According to country
of sale)

45 W max.

1-7/8 ips. (4.8 cm/sec.)

Less than 0.019% WTD BRMS

Less than +0.04% WTD Peak

Frequency Response ...........c....... 20 Hz-22,000 Hz +3 dB (recording

Total Harmonic Distortion ..., .

BRBBULS i i i svi s besond ST
Separation o e niiimnie
rosstalk: il i
Bias Frequency...
InpUR(iney s i et
Ctputiiliime) it

(Headphone)...........oiein

BlackBox Series DC OQutput...........
DymeEnsions Ll el b

level —20dB, ZX tape)

20 Hz - 21,000 Hz + 3 dB (recording
level —-20dB, SX, EX |l tape)

Dolby C-Type NR on <70 us, ZX
tape>

Better than 72 dB (400 Hz, 3% THD,
IHF A-WTD RMS)

Dolby B-Type NR on <70 us, ZX
tape

Better than 66 dB (400 Hz, 3% THD,
IHF A-WTD RMS)

Less than 0.8% (400 Hz, 0 dB, ZX
tape)

Less than 1% (400 Hz, 0 dB, SX, EX
Il tape)

Better than 60 dB (100 Hz, 0 dB)
Better than 37 dB(1 kHz, 0 dB)
Better than 60 dB (1 kHz, 0 dB)

..105 kHz

50 mV, 50 k(1 ;
1V (400 Hz, 0 dB, output leve
control at max.) 2.2k(}

45 mW (400 Hz, 0 dB, output level
control at max.) 8()

10 V, 125mA max.

450(W) > 135(H) X 300(D) mm
17-8/4(W) * 5-5/16(H) X
11-13/16(D) inches

Appr. 9.5 kg

21 1b

® Specifications and appearance subject to change for further

improvement without notice.

* Dolby NR under license from Dolby Laboratories Licensing Corporation,
® The word “DOLBY" and the Double-D symbol are trademarks of the
Dolby Laboratories Licensing Corporation.

EX Ferrioxide Cassette Tape
(120gs, nommal bias)
EX C-60 EX'C-30

DM-10 Head Demagnetizer
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