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I. SPECIFICATIONS

1. MODEL: GX-400D

An asterisk next to a figure indicates the minimum guaranteed performance.

TRACK SYSTEM

4 track 2 channel stereo, monaural Recording/Playback

TAPE SPEED

15, 7-1/2 and 3-3/4 ips.20.5%(*1.5%)

WOW AND FLUTTER

Less than 0.035%(*0.06%) R.M.S. at 15 ips.
Less than 0.05%(*0.09%) R.M.S. at 7-1/2 ips.
Less than 0.08%(*0.15%) R.M.S. at 7-1/2 ips.

FREQUENCY RESPONSE S.R.T. Tape 20 to 30,000 Hz(*30 to 27,000 Hz13 dB) at 15 ips.
20 to 28,000 Hz(*30 to 24,000 Hzt3 dB) at 7-1/2 ips.
30 to 20,000 Hz(*30 to 17,000 Hz13 dB) at 3-3/4 ips.
Normal Tape 20 to 28,000 Hz(*30 to 24,000 Hz+3 dB) at 15 ips.
20 to 26,000 Hz(*30 to 22,000 Hz*3 dB) at 7-1/2 ips.
oy 30 to 19,000 Hz(*30 to 15,000 Hz*3 dB) at 3-3/4 ips.
DISTORTION *Less than 2% at 15 ips. 1,000 Hz “0" VU recording
*Less than 2% at 7-1/2 ips. 1,000 Hz “0 VU recording
*Less than 3% at 3-3/4 ips. 1,000 Hz "0 VU recording
OUTPUTS Line Output 0%1 dB(O VU), 6%1.5 dB(VR Max.)
Din Output 390 mV
Head Phone Output 5010 mV 892 load 1,000 Hz O VU
Head Phone Volume maximum
INPUTS Mic Input 0.7 mV
Line Input 70 mV
Din Input 15 mV(low), 300 mV(high)
RECORDING/PLAYBACK LEVEL 0%1.5 dB
SIGNAL TO NOISE RATIO Better than 54 dB(*48 dB)
CROSS TALK Stereo *Better than 45 dB at 1,000 Hz 3 VU recording
Monaural Better than 70 dB
*Better than 60 dB at 1,000 Hz 3 VU recording
ERASE RATIO Better than 70 dB
RECORDING BIAS FREQUENCY 10045 kHz
BIAS LEAK Stereo Less than =30 VU
Monaural Less than -20 VU

HIGH FREQUENCY DEVIATION

0%1.5 dB, using a 15,000 Hz test tape at 15 ips.

REVERSING TIME

Within 4 sec. at 15 ips.
Within 3 sec. at 7-1/2, 3-3/4 ips.

RECORDING CAPACITY

90 min. stereo recording, using a 3,600 f1. tape at 15 ips.

F.FWD AND RWD TIME

120/100 sec., using a 2,400 ft. tape at 50/60 Hz

MOTORS Capstan Motor

Reel Motor

4 pole eddy current A.C. servo motor
Type: SCM3-16TW
Revolutions: 800 r.p.m. at 15 ips.
400 r.p.m. at 7-1/2 ips.
200 r.p.m. at 3-3/4 ips.
Two 6 pole eddy current inner rotor motors
Type: IM1-24TW
Revolutions: 1,000/1,200 r.p.m. at 50/60 Hz

HEADS Combo Recording/

Erase Head

Playback Head

Type: RE4-6
Gap: 3.5 to 5.5 microns(Rec.)

0.2 mm x2 W Gap(Erase)
Impedance: 1,40092%25% at 100 kHz(Rec.)

13022%7% at 100 kHz(Erase)
D.C. Resistance: 5.582 Rec.(approx.)
2.302 Erase(approx.)

Type: P4-220
Gap: 0.5 to 2 microns
Impedance: 1.2 k2+25% at | kHz
D.C. Resistance: 160Q(approx.)




TRANSISTORS 28A564(Q)R)...3 250971 ...1
25A628(D)(F)...3 25C1014(CYD) ... 1
25A640(L)... 10 2S8C1098(L)YM) ... 2
2SA733(R)...2 28C121(CKD) ... 1
25CA458LG(C) ... 2 2SC1222EXF) ... 12
28C711(D)E) ... 32 25C1247A(BNV)... 12
I5CT92 .. o1 25D234(0OXR) ... 1
28C945(Q)(R) ... 8

F.E.T. 2SK30(0)...2

DIODES IN34A .. .4 10D4... 7
WGT13., .5 10DC-2(Blk) ... 1
181588 ...52 10DC-2(Red) ... 1
10D0S ... 9 S8 0
10D1...17

ZENER DIODES RD7A(L)N)...3 WZ085...2
RD9A...2

THERMISTER 31036 .. .1

POWER SUPPLY 100 to 240VA.C. 50/60Hz

POWER CONSUMPTION 160W maximum

INSULATION RESISTANCE

More than 50 M2

DIMENSIONS

457(W)x590(H)x240(D) mm (18'x23.2"x9.5")

WEIGHT

31.2 kg(68.7 Ibs.)

NOTE: Specifications subject to change without notice,




2. MODEL: GX-400D-PRO

An asterisk next to a figure indicates the minimum guaranteed performance.

TRACK SYSTEM 2 track 2 channel stereo Recording/Playback
4 track 2 channel stereo Playback
TAPE SPEED 15,7-1/2 and 3-3/4 ips.*1.5%

WOW AND FLUTTER

Less than 0.035%(*0.06%) R.M.S. at 15 ips.
Less than 0.09% R.M.S. at 7-1/2 ips.
Less than 0.15% R.M.S. at 3-3/4 ips.

FREQUENCY RESPONSE S.R.T. Tape

Normal Tape

30 to 27,000 HzX3 dB at 15 ips.
30 to 24,000 Hz%3 dB at 7-1/2 ips.
30 to 18,000 Hz*3 dB at 3-3/4 ips.
30 to 24,000 Hz3 dB at 15 ips.
30 to 22,000 Hz3 dB at 7-1/2 ips.
30 to 16,000 Hz+3 dB at 3-3/4 ips.

DISTORTION *Less than 2% at 15 ips. 1,000 Hz 0 VU recording
*Less than 2% at 7-1/2 ips. 1,000 Hz 0 VU recording
*Less than 3% at 3-3/4 ips. 1,000 Hz 0 VU recording
OUTPUTS Line Output | 01 dB(0 VU), 61.5 dB(VR Max.)
Din OQutput | 390 mV
Head Phone OQutput | 50£10 mV 82 load 1,000 Hz 0 VU
Head Phone Volume maximum
INPUTS Mic Input | 0.5 mV
Line Input | 50 mV
Din Input | 10 mV(low), 250 mV(high)
RECORDING PLAYBACK LEVEL 0+1.5 dB
SIGNAL TO NOISE RATIO Better than 58 dB
2 Track | *Better than 53 dB
4 Track | *Better than 48 dB
CROSS TALK Better than 45 dB(*43 dB) at 1,000 Hz 3VU recording
ERASE RATIO Better than 70 dB
RECORDING BIAS FREQUENCY 160+10 kHz
BIAS LEAK Less than -30 VU
HIGH FREQUENCY DEVIATION 2 Track | 0%1.5 dB, using, a 15,000 Hz test tape at 15 ips.
4 Track | 0%3 dB, using a 15,000 Hz test tape at 15 ips.
RECORDING CAPACITY 45 min. stereo recording, using a 3,600 ft. tape at 15 ips.
F. FWD AND RWD TIME 120/100 sec., using a 2,400 ft. tape at 50/60 Hz
MOTORS Capstan Motor | 4 pole eddy current A.C. servo motor
Type: SCM3-16TW
Revolutions: 800 r.p.m, at 15 ips.
400 r.p.m. at 7-1/2 ips.
200 r.p.m. at 3-3/4 ips.
Reel Motor | Two 6 pole eddy current inner rotor motors
Type: IM1-24TW
Revolutions: 1,000/1,200 r.p.m. at 50/60 Hz
HEADS Erase Head | Type EF-210

2 Track Recording Head

2 Track Playback Head

4 Track Playback Head

Gap: 0.2mm x2 W Gap
Impedance: 36002%10% at 100 kHz
D.C. Resistance: 2.8Q(approx.)
Type: R2-100

Gap: 4.5%1 microns

Impedance: 3 k§2220% at 100 kHz
D.C. Resistance: 8Q(approx.)
Type: P2-100

Gap: 0.5 to 1 microns

Impedance: 1.9 kQ1+20% at 1 kHz
D.C. Resistance: 2508 (approx.)
Type: P4-220

Gap: 0.5 to 2 microns

Impedance: 1.2 k0+25% at 1 kHz
D.C. Resistance: 16082 (approx.)




TRANSISTORS 2SAS564(Q)R) ... 3 IBCRIY . o)
2SA628(DXF)...2 28C1014(CXD)... 1
25A640(L) ... 10 28C1098(LYM) ... 2
25A733(R)...2 28C1211(CKD) ... 1
2SC458LG(C)...2 2SC1222(EXF) ... 12
28C711(DXE) ... 30 2SC1247A(B)(V) ... 10
28C792...1 25D234(0)(R) ... 1
2SC945(Q)R) ... 8

F.E.T. 28K30(0)...2

DIODES IN34A .. .4 10D4...7
WG713...5 10DC-2(Blk) ... 1
151588 ... 36 10DC-2(Red) ... 1
10D05 ... 7 3 Ly |
1 1) 0 b S |

ZENER DIODES RDTA(L)(N) ... 3 WZO85...3
RDY9A...2

THERMISTER 31D026...1

POWER SUPPLY 100 to 240VA.C. 50/60 Hz

POWER CONSUMPTION 160W maximum

INSULATION RESISTANCE More than 50 MO

DIMENSIONS 457(W)x590(H)x258(D) mm (18°x23.2"x10.2")

WEIGHT 30.5 kg(67.2 1bs.)

NOTE: Specifications subject to change without notice.




. MEASURING METHOD

1. TAPE SPEED DEVIATION

GX-400D Frequency
J Counter
Line output input
Fig. 1

As shown in Fig. 1, connect a Frequency Counter to

the Line output of Model GX-400D. Playback a

1,000 Hz pre-recorded test tape. Take a Frequency
Counter reading at the beginning, middle, and end of
tape winding during playback. The maximum value
of these respective readings will represent tape speed
deviation.

2. WOW AND FLUTTER

Wow and Flutter
Meter input

GX-400D
Line output

Fig. 2

Method A

As shown in Fig. 2, connect the Line output of Model
GX-400D to the input of a Wow and Flutter Meter.
Playback a 3,000 Hz pre-recorded test tape and take
a Wow and Flutter Meter reading at the beginning,
middle, and end of tape winding. The maximum
value of these respective readings will represent the
Wow and Flutter,

Method B

Supply a 3,000 Hz sine wave signal from an Audio
Frequency Oscillator and make a recording on a
blank tape at the beginning, middle, and end of
tape winding. Rewind and playback the resultant
signal. Measure Wow and Flutter with a Wow and
Flutter Meter. (The Wow and Flutter value of
Method B will be close to V2 times of value of
Method A.)

3. FREQUENCY RESPONSE

Ritikes GX-400D
bed bt 1 i
Frequency 3H}M AT.T. | | !ﬁlgﬁt
Oscillator Line
output

LI

High Sensitivity
VT.VM.

Fig. 3

For measuring Frequency Response, connect instru-
ments as shown in Fig. 3 and proceed as follows:

1) Supply a 1,000 Hz sine wave signal to the Line
input of Model GX-400D from an Audio Frequency
Oscillator through an Attenuator.

2) Set recorder to recording mode and turn recording
level control volume to maximum. Adjust At-
tenuator to obtain a 0 dB V.T.V.M. reading.

3) Under conditions described in 2) above, readjust
Attenuator so that the Line output is -20 dB, and
record 30 to 27,000 Hz spot frequencies.

4) Rewind tape and playback from the beginning.
Take V.T.V.M, spot frequency readings and plot
values on a graph.

NOTE: When measuring Frequency Response, new

tape should be used.

4. SIGNAL TO NOISE RATIO

GX-400D
Line output

High Sensitivity
V.T.VM.

Fig. 4

As shown in Fig. 4, connect a High Sensitivity
V.T.V.M. to the Line output of Model GX-400D.
Playback a 700 Hz “0” VU pre-recorded test tape
and measure the output. Then remove the tape and
measure the noise level under the same condition.
Convert each of the measured values into decibels.




5. TOTAL HARMONIC DISTORTION

Audio ‘ GX-400D
Frequency NET T iLnlgﬁt
Oscillator L{ine[
outpu
Distortion
Meter
Fig. 5

Connect the measuring instruments as shown in Fig.

5 and record a 1,000 Hz sine wave signal at 0" VU,

Playback the resultant signal and measure the overall

distortion factor.

NOTE: 1) At this time, Distortion of the Audio Fre-
quency Oscillator must be sufficiently small,

2) When measuring the distortion factor, new
tape should be used.

6. CROSS TALK (Cross talk between the tracks)

é g. TAPE DIRECTION

£ 5 — FWD

4 % | - REV
Fig. 6

As shown in Fig. 6 first record a 1,000 Hz sine
wave signal on track No. 3 at +3 VU level. Next,
record under a non-input condition. Then playback
the tape on track No. 3 and [’ (reversed condition
of tape) through the B.P.F. (1,000 Hz Band Pass
Filter, sensitivity 1,000 Hz, ratio 1:1) and obtain the
ratio from the following formula,

C= 20log S

P G

where, C = Desired cross talk ratio (dB)

Eq, = 1,000 Hz signal output level (V) [l
E, 1,000 Hz cross talk level (V) EZZ=
E, Non-input cross talk level (V) [ES58

il

7

ERASE RATIO

V22

BN —

weegpe- TAPE DIRECTION

mw3p TAPE DIRECTION
Fig. 7

As shown in Fig. 7 using a virgin tape first record a
1,000 Hz sine wave signal on track No. 3 at +3
VU level, then playback this recorded signal and take
a V.T.V.M. reading at the output level. Next, erase
this recorded portion and playback the erased part
through the B.P.F. (1,000 Hz sensitivity 1:1) and
take readings of the erased signal.  Obtain a ratio
between the two from the following formula:

E_= 20log EE"E
1=

(dB)

where, E, = Desired erase ratio

NOTE:

i

Eo = 1,000 Hz signal output level (V) 1IN
E, = Erased 1,000 Hz signal
and noise level (V) EZZ

Erased noise level (V)

il

E,

When
virgin

measuring cross talk and erase ratio
tape should be used.




. DISMANTLING OF UNIT

In case of trouble, etc. necessitating disassembly, please.
disassemble in the order shown in photographs. Reas-
semble in reverse order.

B e R e WA s S R e NN N e N s S e N S S R A
1

za

S22 TH2 LR

SCREWS

FZEPELHIRIRIFIFIT TP 0TG24

T2a2aT

Sendrmtrntrntrntrntrn St rnten Sty ntrn b n tvndn Sty

2

DB

e e T ne T B o w e B e e

Tt

SCREWS
L Rl E o Ll e L e e o T b T RIS F P g T LT LT I

3

o e N e R e

e L Sl ST o
N N T Er o )

T2

2GRl e e iala?alalaialalalalaiatalalay
g 4 g‘
3
L
t
.
ol
By [
7
o
@ %
)
: ;
{ ;
%
4 1 %
R L h kL T E e e S T T s B e L e L E N LN T B
5
] i
ind
fad
£ ¥
@ @
o
) {
M
% 2
| :
!‘-'1 %
k b
B
fad

TEMSKIN ARMS

Fandrmdrntrnthndrndrrdint et rnd et et n b i b

e Eine e s EineFone v 2 ’47@@%%@1@?@2@@@@@&@&4*@@ 2.2

S

%

Ié.: PINCH 'J\'HE'F
g 252420 talala lalalalalata el alatada?




N A A e e
[ 73
] .
3
] L)
o [

e e e e e B e

Ty

Fonedons Fone Booo Fonbo T Fne o g nis Foned

2

)

,?ﬂ‘e%'rﬂ'a‘ai’u) S e n S e n SR n S i Srn e e S S n Sy
f
g

o

2 N B o st 2oy

PTG TaTey

25252

o

22

a.j;;x-‘_?.qé?@&‘snﬁ’.ﬁ 2 X B B e Zenc Fine Anee Fene S e

P R L L L Ll R e L e L T N e LU L L LT Srxpsany

10 MECH. PANEL

P Py LBy

£y

T R P PP o,

Mo Tine Pt Foako Fouw Fonp Fonzd

Arntrntrnsrndind A m i nrn i ntrntrn i n S ntenSe

11

x_?,;_;x?;;«??ﬂqx?xgx’! ZoneFans Fone Fo ar S v S S

L
]
o
)

5] it

) "

i

5

|

)

i

ﬁa\’&r%ﬂﬁﬂev@@?@maﬂ

&
9
&
Y
o

gy?x_.g.’r.; SN ae
{ a
5 12 [
@ 4
) Ey
)
% b
& &
la s
j ®
%
Y b/
‘1
I #
4] i‘q
% i
¢ &
B 5
i &
% ;
o)l ’f
3 s
s %
B o .
] B
ta LT, L L et
P R L L e L e E e b R P n'—‘uw"ﬂw*ﬁr'a'a-»."‘a'a'e*angﬂ'm'aaﬂam'n"ﬂ'é
A kg
$ 13 o
g g
t 2]
1 4
o) h
& %
8
b b
!.~ .
o
L r
s
ol
h
£
g
b
2
)
ol
)
5
fa

L)
@
.
L L L T e T B e EE e R Rt e IR Pt Bl I e RS T 1 1’3‘57‘!11’?
2] 2]
v 14 g
a i
ﬁ- "
f 8
L) t-yj
o 2
[ )
: 5
Yy
L) ]
‘a 4
- g
%
- b
[ b
% ?
@ 2
e &
t
*
@ @
f
% a
B ,P
s 4
] ]
e

nfrndrn i nentrntrn nirnornSnirnten TRt e o r

15 g

MECH. BLOGK

AME T BLOCE

t
5

o R T Tt Fi e R e R R e FU e R M R

e AR S B2 e P




IV. MECHANISM ADJUSTMENTS

THRUST THRUST
BRACKET BRACKET

Fig. 8

r - -
""r—'_:' —————————————————————————— % ————————————— "1—1'*% /@
pomeh :
t (U TYPE)
J
FLYWHEEL

Fig. 9

1. FLYWHEEL LOOSE PLAY ADJUSTMENT

Adjust by inserting an Adjusting washer (U type)
at the places indicated in Fig. 8 to obtain a 0.1 to 0.3
mm loose play when the flywheel is moved in the
direction of the arrow shown in Fig. 9.

NOTE: When the flywheel is replaced, replace only with
one of the same rank.




LEFT BRAKE BAND PROP
BRAKE BAND

RIGHT BRAKE BAND PROP
BRAKE BAND

Press o caopacity
in this direction

ond tighten.

Fig. 11 Fig. 12

2. BRAKE SOLENOID POSITION
ADJUSTMENT

1) As shown in Fig. 11, press brake micro switch as
far as it will go toward the top of the mechanical
frame, and tighten screws A and B.

2) Move the Right Brake Band Prop shown in Fig. 10
so that the gap between Brake Lever A and the
body of Brake Micro Switch is 5 to 6 mm (See
Fig. 11).

3) Move the Left Brake Band Prop shown in Fig. 10
so that Brake Lever B and Brake Lever A are
simultaneously operated by Brake Lever C.

4) As shown in Fig. 12, when the plunger is pulled,
tighten Brake Solenoid Screws C and D at position
at which the gap between Brake Lever A and the
body of Brake Micro Switch is 0.5 mm at the
narrowest place.

13



BRAKE BAND GUIDE \ A

BRAKE TENSION
650 * 509

60mm

Fig. 14

BRAKE BAND ,’@
SUSPENSION METAL & A

PRING
SUSPENSION METAL

SUSPENDED SPRING

BRAKE LEVER B

CLOTH TAPE
BRAKE BAND
BRAKE BAND GUIDE

Fig. 13

3. BRAKE TENSION ADJUSTMENT

1) As shown in Fig. 14, brake tension is measured
with a spring gauge using a 60 mm diameter tape
wound on a 5” reel. Ideal brake tension is
650+50 gr, and left/right deviation allowance
should be within 50 gr.

2) Methods for brake tension adjustment are as
follows: (See Fig. 13)

Method A: Change position of suspended spring.
Method B: Adjust position of spring suspension
metal.

NOTE: Following Brake Tension Adjustment, confirm
that when the machine is set to each of the
various modes (except stop mode), the brake
band separates from the cloth tape on the brake
drum by at least 0.5 mm. (See Fig. 13)

14



/PINCH ROLLER SOLENOID

& |

PLUNGER
/ o s

i

®

.4

SOLENOID

FIXATION SCREWS

ENOID FIXATION SCREWS

[AK)

SHIFTER SOLENOID

PLUNGER

[——1]

INSERT SPACE
GAUGE

PULL BAR
COLLAR

S5mm

NUT

Fig. 15

oo . —j_ia
{. f

— Y

F 3
:.":';_.._____________._._

1
A

4. PINCH ROLLER SOLENOID POSITION

Set nut so that the screw part of the pull bar
extends 5 mm further than the nut, and insert a
space gauge of which the dimensions are the same

Fig. 17

5. SHIFTER SOLENOID POSITION

ADJUSTMENT

as shown in Fig. 16 between the collar and pull

bar shown in Fig. 15, and fix at position at which

the pinch roller rests against the capstan. Set left
and right to same degree.

b §

SPACE GAUGE DIMENSIONS

tz 1.0

Fig. 16

ADJUSTMENT (See Fig. 17)

Adjust the position of the Shifter Solenoid so that
when the plunger is pulled, the gap of the shifter
and oblong hole of the head base is 0.8 to 1.5 mm.

NOTE: The tape must definitely not touch the head.

15



1.2Kg 509

SPRING SCALE

>

PINCH ROLLER PRESSURE
ADJUSTMENT NUT

®)

PINCH ROLLER

CAPSTAN

Fig. 18

6. PINCH ROLLER PRESSURE
ADJUSTMENT
(See Fig. 18)

As shown in Fig. 18, pull back the Pinch Roller with
a spring scale, and then return. Take a reading of the
spring scale indication at the time the pinch roller
touches the capstan. Adjust Pinch Roller Pressure
Adjustment nut to obtain a 1.2 kgx50 gr spring
scale indication at this time.

NOTE: Because this model employs a dual capstan
system, adjust so that the difference in pinch
roller pressure between left and right is within
50 gr.
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REEL TABLE e M |
FIXATION SCREWS :

&)

i

.
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~——REEL TABLE

11

j«—TAPE

\REEL

Fig. 19
TAPE GUIDE FIXATION SCREW
TAPE GUIDE HEIGHT ADJUSTMENT NUT
{ TAPE
e ] le—TAPE GUIDE
| S
! 1 f/'
! =) 7
/
! i
Z
F i,
mf/f//ffll AT AT AT ALY, A ,Lf./l//f//////lff/// ST ITT AT T IS IS IS IIT I SIS T AT IS A TS AT, A
Fig. 20
7. REEL TABLE HEIGHT ADJUSTMENT 8. TAPE GUIDE HEIGHT ADJUSTMENT

(See Fig. 19)

Load a tape (left and right reel tables), but do not
thread tape through left/right tape guides and tension
levers. Set to F.Fwd, and Rwd mode and adjust the
position of reel tables in direction of arrow mark
so that the tape winds in the center of the reels.
Tighten reel table fixation screws at most ideal
position.

NOTE: Tape should wind in center of reel regardless
of type of reel used.

(See Fig. 20)

Thread tape over left and right tape guides, but do
not thread over left and right tension levers. Loosen
tape guide fixation screws and adjust left and right
tape guide height adjustment nuts so that at Fwd
and Rev modes, the tape runs on the center of the
tape guides. Tighten tape guide fixation screws to
maintain this condition.
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TAPE GumE‘a-g

!
\

TAPE

TENSION LEVER

- §

I e . e 5

/l_f}////// IS I TS TITL AL ITEESS PSS TBTITINS //z\ﬂ/ Py //1// ////}/////// EFITII
@ ADJUSTING WASHER (U TYPE) @ ADJUSTING WASHER (U TYPE)
TO MAKE THE TAPE GUIDE A LITTLE TO MAKE THE TAPE GUIDE A LITTLE
LOWER WHEN IT IS TOO HIGH HIGHER WHEN IT IS TOO LOW

Fig. 21

..POSITION AT WHICH MICRO
SWITCH IS CUT

2mm

AFTER BEING CUT, THE MICRO

2 SWITCH OPERATES AT A MINIMUM
i OF 2mm BELOW THE CUTTING POINT

TENSION ARM TABLE

MICRO SWITCH

Fig. 22
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TENSION LEVER

9. TENSION LEVER HEIGHT ADJUSTMENT
(See Fig. 21)

Thread tape over left and right tension levers and
over the left and right tape guides properly. Adjust
tension lever height by inserting an Adjusting washer
(U type) as shown in Fig. 21 so that at Fwd and
Rev modes, the tape travels on the center of the
tape guide.

NOTE: The right hand side tape guide is shown in Fig.
21, but when making the left hand side tension
lever height adjustment, the screw on the left
is used to make the tape guide higher, and the
screw on the right is used to make the tape
guide lower,

6 TO Tgr.
DIAL TENSION GAUGE

Fig. 23

10. CONFIRMATION OF POINT AT WHICH
LEFT AND RIGHT TENSION ARMS
OPERATE

Confirm that the left and right micro switches
operate at the positions indicated in Fig. 22.

11. TENSION ARM RETURN TENSION
ADJUSTMENT

Bend the oval shaped lug terminal and adjust the
strength of coil spring so that as shown in Fig. 23,
when the tension arm returns in the direction of
the arrow the tension registered with a tension
gauge is 6 to 7 gr.

19



V. HEAD ADJUSTMENTS

(A" (A)

|

2
K Z0l il '
) . : |; ) ~\TAPE
\ (]
) L .

REV. COMBO FWD. COMBO
REV. PB. HEAD HEAD HEAD FWD. PB. HEAD

Fig. 24
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1. MODEL: GX-400D

Measuring .
. Test Tape, : . Adjustment Ref, f
; 4 5 : Mod Speed . A Re k
Adjustment Item Supply Signal ::r:;;:l\ir:lel::; ode Tape Speed Sorew Diagram emarks
FWD P.B. Even Upper Edge of
Head Height Optional FWD Optional (DHENF) Fig. 24 Ch. | Head Core and
Adjustment Upper Edge of Tape
FWD Combo I:ivm Upper Edge ‘uf
Head Height Optional FWD Optional (ANB)C) Fig. 24 {0 Gl 1 Ko, Baad'Core
Adjustment g Aippee Fdge of
Tape
REV P.B Even Lower Edge of
= oy { . - Ch. | P.B. Head Core
?;;fstl'::;il:! Optional REV Optional (D'WE'NF") Fig. 24 and Lower Edige of
E Tape
REV Combo Even Lower Edge of
Head Height Optional REV Optional | (A)B)MC) | Fig. 24 | Ch- 1 Rec. Head Core
Adjustment and Lower Edge of
Tape
FWD P.B. Head 15,000 Hz High Sensitivity Maximum Line
Azimuth Align- (15ips) V.T.V.M. to FWD 15 ips (F) Fig. 24 Output, Both
ment Adjustment Test Tape Line Output Channels
S 15,000 Hz | High Sensitivity Maximum Line
Allgntiont (15 ips) V.T.V.M. to REV 15ips (F') Fig. 24 Output, Both
z\.djustmem Test Tape Line Qutput Channels
HZ\:dDACz?gE:)h 15:33%22 High Sensitivity Maximum Line
g V.T.V.M. to FWD REC 15ips (C) Fig. 24 Output, Both
Alignment Signal to Line Dutoui Ch i
Adjustment Line Input it anhen
Mol ades | 1500088 | Mg Senaiiiity Maximum Line
% % V.T.V.M. to REV REC 15ips (<) Fig. 24 Qutput, Both
Alignment Signal to Lire Giciais Ch |
Adjustment Line [nput i e 2 NI
Chart 1
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(A) (D) (J)
A

ooy WO s WO MY e 8o, VY it Voo e i OO B Y s O i

. ©
G ] \taPE
/ - J
o
y,
i | ]
4TR PB.HEAD  ERASE HEAD REC. HEAD PB. HEAD

Fig. 25




2. MODEL:

GX-400D PRO

¥ Measuring i
) Test Tape, : Adjustment Ref,
Adjustment ltem e Instrument Mode Tape Speed i : Remarks
Supply Signal Counestan Screw Diagram
Even Upper Edge
4TR P.B. .
: 4 iay ‘ . v f Ch. 1 Head Core
rde_ad Height Optional FwWD Optional (ANBXC) Fig. 25 :nd Upper Edge of
Justment Te
ape
Protruding Top &
Erase Head ] Bottom Edges of Head
Height Optional FwWD Optional (DXE)F) Fig. 25 Core Equidistant (Tape
Adjustment runs on exact center of
Head Core)
REC. Head 3 Even Upper Edge of
Height Optional “FWD Optional (JIKHML) Fig. 25 Ch. 1 Head Core and
Adjustment 3 Upper Edge of Tape
P.B. Head Even Upper Edge of
Height Optional FWD Optional (G)(H)(I) Fig. 25 Ch. 1 Head Core and
Adjustment : Upper Edge of Tape
e 15,000 Hz | High Sensitivity Maximum Line
.:\Ii;nment (15ips) V.T.V.M. to FWD/4TR 15 ips (C) Fig. 25 Output, Both
Adjuttment Test Tape Line Output Channels
b5 S 15,000 Hz | High Sensitivity. Maximum Line
s (15 ips) V.T.V.M. to FWD/4TR 15 ips (T) Fig. 25 Output, Both
Algnmen: Test Tape Line Output Channels
Adjustment P P
REC. Head " o Maximum Line
Azimuth IS,OODIHz High Sensitivity FWD e y Output, Both
"y -20 dB Signal V.T.V.M. to 15 ips (L) Fig. 2§
Alignment ta L.ins a0l Lifie Ottput REC/2TR Channels
Adjustment P P
Chart 2
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VL.

AMP. SYSTEM ADJUSTMENTS

POWER SUPPLY P.C. BOARD
SYS-CON. P.C. BOARD i

VR IKB
(24v)
¥ VRI! 50KB
VR2 |00KB—
(VR 100KB FOR MQQ\
L+ | i
NOTE: THE SEMI-FIXED RESISTOR MARKED WITH 3 1S NOT USED IN MODEL
GX-4000 PRO. Fig. 26

Fig. 27
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VU METER SENSITIVITY
ADJUSTMENT VR3 2KB

BIAS TRAP COIL LI 22mH
FWD, P.B. LEVEL ADJUSTMENT VR2 50KB

REV. P.B. LEVEL. ADJUSTMENT VRI 50KB
FWD, RB. EQUALIZER ADJUSTMENT VR4 30KB
REV. PB. EQUALIZER ADJUSTMENT VR5 30KB

NOTE: THE SEMI-FIXED RESISTOR MARKED WITH % ARE NOT
USED IN MODEL GX-400D PRO.

Fig. 29 PLAYBACK AMP.P.C. BOARD

St AR S TN OR T oh P I T 11l T mmmmmmmmiﬂ'« PR AT RS T SR E L

AD.R. ADJUSTMENT VRS 5KB

REV. REC. LEVEL ADJ. VRI IOKB
FWD. REC. LEVEL ADJ. VR2 I0KB

REV. REC. EQUALIZER ADJ, VR4 20KB
FWD. REC. EQUALIZER ADJ. VR3 20KB

NOTE: THE SEMI-FIXED RESISTORS MARKED WITH 3 ARE NOT USED IN MODEL GX-400D PRO.

Fig. 30 RECORDING AMP. P.C. BOARD




l’é‘{l {¥ FWD. 3-3/4ips. VR2 2KB

FWD. RIGHT CH, 7-1/2ips.C2 TOP
FWD, LEFT CH, 7-1/2ips.C4 7OP
REV. 3-3/4ips.VRI| 2KB
REV. RIGHT CH. 7-1/2ips.C| TOP
REV. LEFT CH. 7-I/2ips. C3 70P

Fig. 31 OSC. P.C. BOARD (GX-400D)

RPN P

3-3/4ips VRI 2KB
RIGHT CH. 7-1/2ips. C2 7OP
LEFT CH. 7-1/2ips. CI TOP

Fig. 32 OSC.P.C. BOARD (GX-400D PRO)




1. MODEL: GX-400D

Measuring
i Test Tepe, Tape Adjustment Result .Ref' Remarks
Adjustment ltem Supply Signal {I:?:t::::‘ri?:l Mode Speed j Diagram
V.T.V.M. or
Power Source Tester between : s Cof i
Circuit Voltage Test Point STOP VR1 1kB 24.0V Fig..26 TP-1 (See Fig. 27)
Adjustment TP-1 and : :
Ground
V.T.V.M. or
Servo Control Tester hetween ) !
Circuit Voltage Test Point | STOP VR11kB | 210V | Fig.27 :fl';z;tf:’d““?ezw
Adjustment TP-2 and ’
Ground
15ips 1.000 Hz Frequency
(3Bem/sec.) : : Counter . : 2,000Hz b
Tape Speed T:;I:!%alp: to Line FWD | doilpe YR2 558 +1.5% e ar
Adjustment P Qutput i3
7-1/2 ips 1,000 Hz Frequency ;
(3 9cms/sde.) 7-1/2 ips Counter | pwpy | "7.1/2 ips vR3 10kB | 4090 HZ | Fig. 27
Tape Speed Test Tape to Line .5%
Adjustment Output
3-3/4 ips Frequency
(9.5cm/sec.) e Counter | rwpy | 3.3/4 ips yR3 30kB | $09Hz | Fig 27
Tape Speed Test Tape to Line : *1.5%
Adjustment eak AR 'Output
High
FWD Playback 700Hz Sensitivity 0(0.775V)
Level 15 ips V.T.V.M. FWD 15 ips VR2 50kB i Fig. 29
Adjustment Test Tape to Line S
Output
High
REV Playback 700Hz Sensitivity .
Level 15 ips V.T.VM. | REV | 15ips VR1 50kB 0(%’;;“) Fig. 29
Adjustment Test Tape to Line
Output
High
VU Meter 700Hz Sensitivity
Sensitivity 15 ips VTN
Adjustment Test Tape to Line FWD 15 ips VR3 2kB ovu Fig. 29
Output : :
High
FWD Playback 15,000Hz Sensitivity )
Equalizer 15 ips V.T.V.M. FWD 15 ips VR4 30kB +1dB | Fig. 29
Adjustment Test Tape to Line
Output
High
REV Playback 15,000Hz Sensitivity
Equalizer 15 ips V.T.V.M. REV 15 ips VRS 30kB +1dB | Fig. 29
Adjustment Test Tape to Line
Output
Audio
FWD 7-1/2 ips Frequency
(19cm/sec.) _4‘;&012&1;1:\;) Oi::illn:or to e MR idge
Recording Bias ine Input, y i eft axi- 3 "
‘*dj““‘ge“‘ SR Tt High REC |/TUizine C2 70P(right) mum Fig. :{Ecotggizn:cma
Sensitivity
V.T.V.M. to
Line Output
Audio
Frequency
REV 7-1/2 ips 1.000Hz Oscillator to
(19cm/sec.) ~46'dB(4mV) Line Input, REV 7.1/2 ips C3 70P(left) Maxi- Fig. 31 1,000Hz-20dB
Recording Bias | "y tpo o0 High REC C1 70P(right) | mum 3 Recording
Adjustment P Sensitivity
V.T.V.M. to
Line Output
Pt 1,000Hz-20d B
FWD 7-1/2 ips dusney 0dB/ Recording If
1,000Hz, Oscillator to !
(19cm/sec.) 15.000Hz2 Life Tnput FWD 1,000Hz A.D.R, Adjust-
Recording 46dl.3 Aoty Hi hp y REC 7-1/2 ips VR3 20kB +1dB/ Fig. 30 ment is necessary,
Equalizer i (I myyta S gj R 15,000Hz refer to Section
Adjustment ¢ Input ensitivity VI
V.T.V.M. to
Line Output
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Audio
: , Frequency 1.000Hz -20dB
‘;‘fg\;;flsii i 1,000Hz, |Oscillator to 0dB/ Recording If
A 15,000Hz Line Input, REV . 1,000Hz a5 A.D.R, Adjust-
RE“J;‘I’;Z“:_ -46dB(amV)to | High ST B R T Fig. 30 | plent it necessary,
Ad{}ustmant ~ Mic Input Sensitivity 15,000Hz refer to Section
V.T.V.M. to 3 Vil
Line Qutput
Audio -
Frequency
FWD 3-3/4ips 1.000Hz Oscillator to 0dB/
(19cm/sec.) X ‘ Line Input,
10,000Hz : FWD ¢ 1,000Hz ) 1,000Hz -20dB
Recording | _46qp(amV)to |- ¢ High REC || ¥3/ddm | VRIAEE | sagsany | T8 | Redoraing
qualizer MALE Yt Sensitivity
Adjustment P V.T.V.M. to 10,000Hz
Line Qutput
Audio
: i Frequency
I}E‘;jﬂ?i:cﬂ;s 1,000Hz, Oscillator to OdB/
; : 10,000Hz Line Input, REV ; 1,000Hz % 1,000Hz -20dB
Resaeiing -46dB(4mV) |  High REC |33/4ips | VRI2kB | j4549p) | Fi8-31 | Recording
Adjustment to Mic Input se;sg'ﬂtfo 10,000Hz
Line Output
Audio
: Frequency
FWDREC |, b000HE | Oscillator to
Level Line Input, REV " + ¢ 1,000Hz 0dB
Adjustment to Mic Input High REC 15 ips VR2 10kB 0X1.5dB Fig. 30 Recording
Sensitivity
V.T.V.M.to
Line Qutput
Audio
Frequency
Oscillator to
REV REC 1,000Hz
Level -46dB(4mV) "";i;;_'"“" o 15ips | VRI110kB| 0%1.5dB | Fig. 30 l‘{f&‘ﬂ;‘s’dn
Adjustment to Mic Input Sensitivity
V.T.V.M. to
Line Output
Less than
High -30dB
Bias Leak Sensitivity FWD " - (Stereo)
Adjustment V.T.V.M. to REC 7-112 ips Lt 22mH Less than Fig. 29
5 Line Output -20d4B
(Monaural)
FWD
-
1,000Hz
-46dB(4mV) E‘EE 15 ips VR1 50kB 'fm}:i“ Fig. 29
Direct to Mic Input = s
Function
Time FWD
Constant
Adpwsiment F.EWD
1,000Hz RWD Withi
-46dB(4mV) > 15ips | VR2100kB | 00 Fig. 26
to Mic Input FWD i
or
REV
Chart 3
2. MODEL: GX-400D PRO
Ad I Test Tape I&Ieasuring S d R Ref
Adjustment Item i nstrument Mode | Tape Speed | Adjustment esult okl Remarks
Supply Siggal Connection Diagram
V.T.V.M. or
Power Source Tester
Circuit Voltage between :
Adinatisent Test Point STOP VR1 1kB 24.0V Fig. 26 | TP-1 (See Fig. 27)
TP-1 and
Ground
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V.T.V.M. or

Tester
Servo Control
3 between . Must first be
CIK:;“ Voltage Test Point STOP VRI1 1kB 21.0V Fig. 27 adiusted to 24V
Justment TP-2 and
Ground
15 ips Frequency
1,000Hz .
(38cm/sec.) ; : Counter to ; 2,000Hz F
Tape Speed T?;tf%;p: Line FWD 15 ips VR2 5 kB +1.5% ig. 27
Adjustment P Output
7-1/2 ips Frequency ;
1,000Hz
(19cm/fsec.) ’ Counter to 1,000Hz
Tape Speed 11-1‘/_2[ ips Sie FWD | 7-1/2 ips VR3 10kB | oo Fig. 27
Adjustment 23 APy Qutput
3-3/4 ips Frequency
1,000Hz
(9.5cm/sec.) * L Counter to g 500Hz
Tape Speed T“:slt!%'alp: Eitid FWD | 3-3/4ips VR4 30kB +1.5% Fig. 27
Adjustment P Output .
High
2TR Playback 700Hz ot
Level 15 ips vEvY | Fwp | 15ips vRi sokB | 2GTISV) | Fig. 29
Adjustment Test Tape t o-I.iné
Output
High
4TR Playback 700Hz Sensitivity
Level 15 ips V.T.V.M. FWD | 15ips VR2 50kB 0“;-]";35"') Fig. 29
Adjustment Test Tape to Line
Output
High
VU Meter 700Hz Sensitivity
Sensitivity 15ips V.T.V.M, FWD | 15ips VR3 2kB ovu Fig. 29
Adjustment Test Tape to Line
Output
High
Playback 15,000Hz Sensitivity
Equalizer 15 ips V.T.V.M. FWD 15ips VR4 30kB +1dB Fig. 29
Adjustment Test Tape to Line
Output
Audio
Recording Bias 1,000Hz o?c‘u‘};‘f;‘r‘fo Gd abiiic sad] TR
Adjustment -46 1 1 70P(left ~Maxi- . 1,000Hz-20dB
7-1/2 ips (a4mV) to Mig:::’i;‘i:i:{"h REC | 7-1/2ips | 3 20P(right) mum | Fi8 32°| Recording
(19cm/sec.) Mic Input V.T.V.M t{) |
Line Output
Audio i
Recording Frequency 1,000Hz-20dB
Equalizer 1000m% | oscillator o o Recording 1f ADR
Adjustment -46d'B(4mV) Mic Input. Higit REC | 7-1/2 ips VR3 20kB IﬂdBI Fig. 30 | Adjustment is
7-1/2 ips Sensitivirs necessary, refer to
P to Mic k 15,000Hz >
(19cm/sec.) nout V.T. VLM, 1o i Section VII.
P Line Output
Audio
g . 1,000Hz, Frequency 0dB/
Recording Bias | 19,000Hz | Oscillator to 1,000Hz i ik
3_13“;:’{’;"' -46dB(4mV) | Mic Input, High| REC | 3-3/4 ips VR12kB | 1%0.5dB/| Fig. 32 | gocorging
(9.5cm/sec.) 12 Mie SanpeRy 10,000Hz
i x Input V.T.V.M. to v
Line Output
Audio
Frequency
: 1,000Hz :
Recording 2 Oscillator to
Level "“’t“BPE;‘.'"V) Mic Input, High| REC | 15ips VR2 10kB | 0%1.5dB | Fig. 30 ;'330‘1‘;};2"3
Adjustment n[ “i Sensitivity
e V.T.V.M. to
Line Qutput
Htgh’ La
; sS
Bias Leak Sensitivity L122mH| ¢th Fig. 29
Adjustment V.T.V.M.to | REC _‘3 e g
Line Output .
’ i F.Fwd
Direct Function . ) Within
Time Constant Rwd to 15 ips VRI1 100kB gl Fig. 26
Adjustment Fwd
Chart 4
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VII.

RECORDING EQUALIZER

AND A.DR. ADJUSTMENTS

BLK,
o eRase HEAD [

wr. -
TO RECORDING
HEAD

o

4131211109 87685 432
MULTI PLUG PI CONNECTED TO JI ON THE CHASSIS PC. BOARD

Fig. 33

WIRES CONNECTED TO RECORDING HEAD

SEPARATION BY COLOR OF WIRES
CONNECTED TO RECORDING HEAD

FWD. LEFT CH. ----WHT.
FWD. RIGHT CH.-==GRY.
REV. LEFT CH, -—-0RG.
REV. RIGHT CH.---VLT.

Fig. 34

TO FULL TRACK ERASE _BLY
HEAD

GRY.
TO RECORDING HEAD[

FROM BB HEIDSL == T ﬁ

SEPARATION BY COLOR OF WIRES
CONNECTED TO RECORDING HEAD 0 ” 0
LEFT CH, =—=~WHT.
RIGHT CH.~~=GRY.

[N INF-RERL]
MULTI PLUG P | CONNECTED TO JI

Fig. 35
REC. EQ. AMP
REC. f\hﬂ/ﬁ
HEAD
V.T.VM,
on ‘Q
a'l
Fig. 36

1. As shown in Figs. 33 and- 35, disconnect the
ground side wires connected to multi plug record-
ing head, and connect a 1082 fixed resistor in
series between the ground wires as shown in
Fig. 34.

2. As shown in Fig. 36, connect a High Sensitivity
V.I.VM. to both terminals of the 108 fixed
resistor.

3. Temporarily remove the emitter resistor of Oscil-
lator P.C. Board Transistors TR2, 3 (GX-400D) or
TR1, 2 (GX-400D PRO), and set deck to recording
mode (Bias Voltage is not supplied to Recording
Head).

4, Turn ADR Adjustment semi-fixed resistor of Rec.
Amp. P.C. Board fully clockwise as shown in
Fig. 30. Set Rec. Equalizer Adjustment semi-fixed
resistor to 12 o’clock position, and depress
SOURCE Button. (ADR does not function)

5. Set tape speed to 3-3/4 ips, and Tape Selector
to NORMAL.

6. Supply a 1,000 Hz signal to the Line Input from
an audio frequency oscillator, and adjust Record-
ing Level Adjustment volume to obtain a ~-50 dB
V.T.VM. indication. (This voltage furnishes the
1,000 Hz OVU recording signal current.)

7. Switch to 10,000 Hz frequency, and with Equalizer
Adjustment volume, set the 10,000 Hz voltage
to -41 dB. (Set 10,000 Hz to +9 dB in relation
to 1,000 Hz)

8. In case of Model GX-400D, set machine to FWD
and REV modes in Steps 6 and 7.

9. Next, set frequency to 15,000 Hz(GX-400D) or
20,000 Hz(GX-400D PRO), turn ADR Adjustment
volume counter-clockwise until the 15,000 Hz
voltage is -43dB (or the 20,000 Hz voltage is
-45 dB).

NOTE: When making adjustment in Item 9, in case of
model GX-400D, the machine can be set to
either FWD or REV mode.

10. It is advisable to paint lock Equalizer and ADR
Adjustment semi-fixed resistors following adjust-
ment.

Frequency Level Setting According to Model Number

requency
1,000 Hz | 10,000 Hz | 15,000 Hz | 20,000 Hz
Model
GX-400D -50 dB -41 dB -45 dB

GX-400D PRO | -50dB -41 dB -43 dB

Chart 5
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Vill. EXPLANATION

OF A.C SERVO CONTROL OPERATION

1. CIRCUIT OPERATION (Refer to Schematic
Diagram)

1) The A.C. signal which is generated at the detector
coil by capstan motor revolutions passes the high
pass filter (HP.F.) and is supplied to the base
of TR3.

*It is necessary for the signal generated at the
detection coil to pass the H.P.F. because of a hum
element included in the signal caused by the
50/60 Hz power source frequency and pulsive
noise.

2) At 15 ips motor revolutions, because the A.C.
signal generated at the detector coil is a limited
level signal of about 800 mVp-p, 1,500 Hz
frequency, it is amplified at TR3, 4 until the
waveform of the signal is clipped.

3) One of the TR4 output signal enters the diffe-
rential circuit unchanged and the minus signal
is cut at D2. The other output signal is amplified
and phase inverted at TR5 and then enters the
differential circuit and the minus signal is cut
at D3. These two signals are composited at D2,
D3 cathodes and becomes twice the frequency
generated at the detector coil.

4) The signal composited at Diodes D2, D3 is
supplied to the base of TR6 as the TR6, TR7
one-shot multi vibrator trigger signal.

5) While the one-shot multi vibrator is stabilized,
TR6 is turned off, TR7 is turned on, and no
signal is emitted at TR7 collector,

6) When the positive trigger enters the base of TR6,
and TR6 is turned on, TR7 “OFF”, the one-shot
multi vibrator reverses, TR7 collector voltage
increases, and at the same time the charge current
which has passed VR2, R59 (at 15 ips) flows to
C10. When C10 electrical potential increases and
TR7 is turned on, the collector voltage decreases.
This operation is repeated by means of the trigger
signal to TR6, and accordingly, a pulse output
waveform is emitted at TR7 collector.

7) TR7 output is pulse regulated at TR8, TR9 and
supplied to the integrated circuit and the output
from the integrated circuit is supplied to the
base of TRIO,

8) Because the level of the signal which pas'scd
the integrated circuit is small, it is amplified at
TR10, TR12, TR13.

9) Because the ripple part of the collector output
signal from TR13 is considerable, it is further
passed through the integrated circuit and supplied
to the base of TR17.

10) TR17 and Power Transistor TR2 is conversion
darlington connected, and TR2 is driven by TR17
emitter current and the impedance of TR2 between
C-E is changed.

11) The supply voltage to the capstan motor is changed
by the change in impedance between C-E of TR2
and the motor torque is also changed. At this
time, a certain load is applied to the capstan
motor.  However, the voltage applied to the motor
is changed according to this load. Therefore, the
load is balanced with the torque and stabilized
revolutions are maintained.

2. SPEED ADJUSTMENT SYSTEM

(Refer to Schematic Diagram)

1) In case the capstan motor revolutions become
fast, the output signal frequency of the one-shot
multi becomes high, the first integrated circuit
output rises, TR10 is turned on further and the
collector voltage decreases. When TR10 collector
voltage is lowered, TR12 base bias decreases, and
TR12 collector voltage rises. When TR12 collector
voltage increases, TR13 collector output decreases
and the second integrated circuit output voltage
decreases. Consequently, TR17 base drive also
decreases and the resistance between C-E of
Power Transistor TR2 increases, the supply voltage
to the motor decreases and the motor torque
declines and capstan motor revolutions are
reduced. ;

2) On the other hand, if the capstan revolutions
become slow, the output signal frequency of
the one-shot multi becomes low, the first integrated
circuit output is lowered, TR10 is turned almost
off, and the collector voltage increases. When
TR10 collector voltage is increased, TR12 base
bias increases, and TR12 collector voltage declines.
When TR12 collector voltage decreases, TR13
collector output increases and the 2nd integrated
circuit output voltage increases. Consequently,
TR17 base drive also increases and the resistance
between C-E of Power Transistor TR2 decreases,
the supply voltage to the motor increases and
the motor torque rises and capstan motor revolu-
tions are increased.
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TR2

3. RETARDER CIRCUIT OPERATION

When the Tape Speed Switch is switched from 15 ips

to

7-1/2 ips, or from 7-1/2 ips to 3-3/4 ips, capstan

motor revolutions are quickly decreased, and in a
short time, established motor revolutions are attained.

1)

2)

3)

4)

When tape speed is switched from to 15 ips to
7-1/2 ips while switching is taking place, 15 ips
revolutions are momentarily retained. The one-
shot multi time constant becomes longer and the
output pulse width wider. Consequently, the
first integrated circuit output increases and in case
the revolutions slightly increase over the aforemen-
tioned established revolutions, the D.C. amp.
operates in the same way as explained above.
Accordingly, TR13 collector output decreases, and
passes the 2nd stage integrated circuit. TR14 is
turned off, TR15 “ON” and TR16 “ON". The
collector current flow to relay at TR15 collector
load, and the relay operates.

When the relay functions, the capstan motor sub
coil is grounded, and an A.C. half wave flows as
shown in the Fig. 37. The current within the
negative half wave does not flow to Diode D4. The
power generated at the sub coil passes the D3
main coil=sub coil closed circuit as shown in the
Fig. 37. Consequently, a D.C. magnetic field is
formed and braking is applied to the rotor of the
motor.

When capstan motor revolutions decrease, the
voltage necessary for normal revolutions appears
at TR13 collector and TR14 is turned on. Also
proper bias is applied to the base of TR17 and
current flows to the motor through D2-TR2->
D3-motor coil; motor coil»D1-+TR2-D4, and
normalized motor revolutions are attained.
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DETECTOR COIL

WAVEFORM REQULATOR CIRCUIT ONE_SHOT MULT! AL AWP
TR8,9 |z TRE,7 |e= TRIGGER CIRCU -I:— HPF
r _______________ PRIVER GIRCUNT o o o e o o e e st i st " s e e B AL L O o E
: nC AMP D.C. _AMR
|
INTEGRATED ITRI4 TOTRIG |

INTEGRATED

“*i", INTESRCUTE  |——=>{TRi0 TO TRIESH——— CIRCUIT
i
|
|
i
I
|

CIRCUIT

|
I
I
|
|
|
i
POWER SUPPLY } TRIT TR2
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Fig. 39 SERVO CONTROL P.C. BOARD TW-1049
SERVO CIRCUIT TEST POINTS

33



DETECTOR COiL OUTPUT
TR3

TRS COLLECTOR OUTPUT
TR4

TR9 COLL_FPCEOR OUTPUT

eale gl

s

800mV P-P
*—T|—h-
13V P.P
iR [i#]
14V P-P
- Tp— T2=Ti/2
et
7V P-P

Fig. 40 Various Test Point Waveforms (at 15 ips tape speed)
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IX. ADR. (AUTOMATIC DISTORTION REDUCTION)

OPERATION
-j@ REC.
AMP | AMP 2 o AMR 3
LINE R :
IN '
W HPF
Zo
i‘ _______________ i
22 ! 0
: BRF : DIODES
Zoz=2Z1 + Z2 , | Zi |
IS < RSeS| i, FET,
Fig. 41 A.D.R. BLOCK DIAGRAM
1. The A.D.R. Block Diagram is as shown in Fig. 41,
and A.T.T. is comprised of R1 and Z,.

2. Z, impedance is the composite impedance of
Z) Z, of which the impedance is changed by the
frequency and Z, which is changed deperiding
upon the signal level. (See Figs. 42, 43)

3. Z, impedance resonates at recording equalizer
peak point in the vicinity of f (see Fig. 44).
At resonance time the impedance of Z, is
minimum.

-
! s PERNGENCY 4. When a flat and wide frequency band width
Fo! Z1 RESONANCE FREQUENCY signal is introduced to the Line Input, it is

B.P.F. IMPEDANCE CHARACTERISTICS amplified at Amp. | and Amp. 2 and supplied to
the recording head.
Fig. 42 " o
5. Regarding the flow of signal current to the Rec.
Head, as shown in Fig. 44 when comparing the
high with the low, the high flow of current is
A rather large.

6. Accordingly, in attempting to record at a high
level, as shown in Fig. 44, there is a relative

Z2 increase in the recording equalizer level as well,
and there are instances in which the saturation
level of the magnetic tape is surpassed at the
equalizer peak.

7. At this time, as shown in Fig. 41, the Amp. 2
output passes the H.P.F., is amplified at Amp. 3,
and this output is rectified at the diodes.

=l
LEVEL 8. The voltage rectified at the diodes is supplied to

the F.ET. drain.  Thercfore, the impedance
between gate & source is lowered and Zg im-
F.E.T. IMPEDANCE CHARACTERISTICS pedance is also lowered. However, because at the
Fig. 43 resonance point vicinity of the recording equalizer
Z, impedance is minimum, R, and Z, AT.T.
operates only at high runge frequencies.

9. The high range frequency level is decreased at the
input stage of Amp. 1| by means of AT.T.
composed of Ry and Z,, and after passing Amp.
I and Amp. 2, the recording current supplied to
the recording head, as shown in Fig. 44, becomes
below the saturation level of the magnetic tape
in the vicinity of fy and the signal can be recorded
on the magnetic tape without distortion.
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RESONATES AT PEAKING VICINITY
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IN +24v T HEAD

——

L__] CONTAINS A.O.R. ELEMENT

Fig. 45 A.D.R. SECTION SCHEMATIC DIAGRAM
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X. TRANSPORT MECHANISM

1. MODEL: GX-400D

Mode F-FWD

FWD

STOP | REV

RWD

FWD-REC

REV-REC

TR1

TR2

TR3

TR4

TRS o

TR6

TR7 c

o|pblOo|O

TRANSISTORS
-
=
N

RELAYS
=
g
A"

SOLENOID
PLUNGERS!
w2
£
(o]

ojo|jOoj|JO|O|O

ojoj{oc]jC|O

olo|ojocjo|oO

Chart 6

Relays
RL1T.D

'RL2 FAST

RL3 R/R
PL4 PLAY
RL5 REV

Solenoid Plungers
SL1 BRK
SL2PL

SL3P.L

O mark “‘engaged”

o mark “momentarily
engaged”
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2. MODEL: GX-400D PRO

Mode

F-FWD

FWD

STOP

RWD

REC

TRANSISTORS

TR1

o

TR2

TR3

TR4

TRS

TR6

TR7

TR8

TRS

TR10

TR11

TRI2

TR13

TR14

TR15

TR16

TR17

TR18

TR19

TR20

RELAYS

RLI

RL2

o|o}b}|O

RL3

SOLENOID

SL1

SL2

SL3

PLUNGERS

o e i O o M- o

Chart 7

Relays
RL1 FAST
RL2 RWD
RL3 FWD
RI4 T.D

Solenoid Plungers
SL1 BRK
SL2 PL
SL3 PL

o mark “engaged”
o mark “momentarily engaged”
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XI.

D.C. RESISTANCE OF EACH COIL

D.C. resistance value is average value.

Designation Type D.C. Resistance
Between RED-BLU 19Q
CAPSTAN MOTOR SCM3-16TW Between YLW.GRN 900
Between RED-BLU 3002
e il Between YLW-GRN 15702
PINCH ROLLER SOLENOID 1660PHT2 75082
BRAKE SOLENOID 1660THT2 70082
SHIFTER SOLENOID 1254THT 62082
REV SOLENOID _ 1660PHT - - 450 & 20082
PICK UP COIL Built into CAPSTAN MOTOR 3.7k
(REC) 558
COMBO HEAD RE4-6 (ERASE) 2.30
4 TRACK P.B. HEAD P4-220 1609
2 TRACK P.B. HEAD P2-100 25082
2 TRACK REC HEAD R2-100 8Q
FULL TRACK ERASE HEAD EF-210 280
RELAY 0-US-AD4 D.C.24V 65082
RELAY TECK-36 1,000
HEAD PHONE TRANS. N19-228S 7.5 kQ2:892 Kerinmy) - 3800
" (Secondary) 1Q
POWER TRANS. TWT-2

Refer to Fig. 46

Chart 8




XII.

COMPOSITE VIEWS OF COMPONENTS

I

REC. AMP. P.C. BOARD TW-5206

~

NOTE

£ic20 | c21| c38] cao [ car [rRea | R7o |VR1 | VR4
TW-i | aooa7|ao027| 00012 |~ | useo | usep
TW-11|00056 | 0.001 |430P | 00027 | 82P | 47K | 10K
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2.

P.B. AMP. P.C. BOARD TW-5032

R2S 100K TH("
23
o~

NOTE

&lcig €20 | RI [ VRS
TW-1 | 0001 | 100P | 47K | USED
TW-T |ooois | sop | sek
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3.

OSC. P.C. BOARD TW-5033

L1007z

3 52V

TRIte TR3
‘-2_;1‘.1124?!(\!]

v

L 7

ofofe¥o¥olcRoYo¥o
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4.

OSC. P.C. BOARD TW-5204 (PRO)
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S,

SYS. CON.

P.C. BOARD TW-1048

|

i
& %
g &
= R36 10K w i
g Ko wiE |
151588 i oo | |
Dhe e 108
» ¥ Fraelzscioa
Rigam
R78 2.2 - H
Al g 8 A4 47k 10708
o A & Bicya | ol |
gnss. ol s b g
213 e 3@_-‘ j
i % ;_si%’se i
U RILATK | C410/28
: .{_@ i
\+.. par e e .
¥ caz/es RIS AN & aoaam e ;
2 e 51X 2y 8¢
3 {RT] m 47K TTH ; F ol @
R20 47K s @
B e ”‘-"'-—ﬂ- dNzseni el el el .7 2
w. ' R28.1K" 7 Rr2 SeX'RT4 T 56K TRA2'1K R4S 1K
t W W W
R28 56K | 030 151588 €13 22/25 VR2 @ 100K8
i O Qo @ @)
- W, - . et
S LU AN T R S R AT R * Gl e J
TRG TRT TRS S TRI TR 12 [ TRIZ TRI4 |
16.T VIF.F,REV,REC) T
E ©(OTHER) |
____ | L T RS IES——— |
24V 24y 24v QIVIFWO,STOR,RWD) [ 24VIFF,STOP, RWD) | 1IOVIREV, REC) O.3VIREV, REC} 23.6V(REY,REC) 28V 0.2VI(F.F,REV,REC)| 3aV(REY, REC) : 14, 3V(REC) 0.2V(REC)
l%V(OTHER} 0.IV(OTHER) OJVIOTHER} 23 3VIOTHER) 0 IVCDTH[HJ 35V(OTHER) I6Y({ OTHER) 0.1V(OTHER) 24VI0THER)
0 4VIFWD,STOR RWDY O BVIFWO, REV,REC) | 0.2VI(REV, REC) 0.BVIREV, REC) | 0.IV(REY, REC) |8Y(FF, REV,REC) | O BVIF.F,REV,REC) 0.2V (REC) 0.BV(REC)
B 0.8V (OTHER} OW‘EOTHERJ 0.8V{OTHER) 0.1V LOTHER) A OWE\{_:_QIHE_R} 3 O(OTHER) O(OTHER) 1 0.8 VIOTHER) Q(OTHER])
TRI6 TRIT TRI8 TRI9 TR20 TR 21 TR22 TR23 T R24 TR25 TR26 TR27
2.2VIFF,RWD) | 23VIFWO,REV,REC) | 10V(REY,REC)
________ 24V (OTHER) | 24V(OTHER) 0.IV(OTHER)
¢ | 13aVIFF) 13 3V(RWO) 2verwo) | 13.3viFwD, RECT | QUIGEHREE) | Iov(REVRECY | 0 3viREY, RECT | 134V(REC) 0.2V(REC)
0.1V {OTHER) | 236viaT 0IV(OTHER) | 236VIOTHER) | O IV(OTHER) 2%\,[0THER) | 0.1¥(DTHER) | 23.6VIOTHER) | 0JV(OTHER) 24V{OTHER)
8 0.2VIFF) 0BVIF.F) 0.2V(RWD) G.8V(RWD) 0.2V(FWD,REC) | | VIFF,FWD,REC) | O.2V{REV, REC) | 0.9 V{RE) 0.2V {REC) 0.8V( REC) LSV(FF, RWD) | 23V(FF, RWD,STOP) | 24VIFF, STOP, RWD)
0?4‘5’4(0!!‘1[?{_)__ 0.1 VIOTHER) 0.8V (OTHER) 0. 1V{OTHER) QE\HOTHEB[” ol DH‘{OTHEFH = ___!OTH[R : | Q.IWO | V{OTHER) ). O”\”\{EOTHER} 24Y( OTHER) |2WOTHENI QIV(QTHER}
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SYS. CON. P.C. BOARD TW-1201 (PRO)

1 - !
1 . y et i : el
bt It SN s e

ki

TRI Tha TR3 TR4 TRS TR6 TR? TR8 TR9 TRI0 TRI1I TRI2 TRI3 TRI4 TRIS TRI6 TRI? TRIB TRIS TR20
E 8.2v
¢ |12VIFWOREC) [0.2v(FWO,REC) | 14.4VIREC)- | O.IV{REC] 24y 24y ey 24y 134V (FF) 0.2VIF.F) 13.5V(RWOD) | 0.1V (RWD) | I33VIFWDREC) |0.IVIFWDREC) | 13.3v{REC) 0O.IV(REC) 24v 08v 6.2VIFF,RWD)
0 IV(CTHER) | 24V(OTHER] | O.IVIOTHER) | 24V{OTHER} O.VIOTHER) | 23V(OTHER) | O.IV(OTHER) | 236V(OTHER) | 0.IV(OTHER) |24VIOTHER) | O.IVIOTHER) 24VIOTHER) Q.IV{OTHER)
B |Q2VIFWDREQIOBVIFWD,REC) | O IWREC) OQBV(REC) 0.2V(FF) 0.8V(F.F) 0.2V(RWO) 0.8V(RWD] | 0.2V(FWD,REC) | 0.8VIFWD,REC) | 0.2V(REC) 08V(REC) 0.3V |5V 5.5VIFF,RWD)
0.8VIOTHER) | 0.1 V(OTHER) 0.8VIOTHER) | 0.IV(OTHER) 0.7V(CTHER] | 0.1V(OTHER) | 0BVIOTHER) [ O.1V(OTHER) [ 0.8VIOTHER) [0.IV(OTHER) | 0.BV{OTHER) | O.1V(OTHER) IT5Y{OTHER)
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HOW TO USE THIS PARTS LIST

1. This parts list is compiled by various individual blocks based on assembly process.

Z
3.

wn

When ordering parts, please describe parts number, serial number, and model number in detail.
How to read list.
—The reference number corresponds with illustration or photo number of that particular
parts list.
This number corresponds with the Figure Number.
This number corresponds with the individual parts index number
in that figure.
A small “x” indicates the inability to show that particular part
e I in the Photo or Illustration.
12-115x Schematic Diagram Number of individual
manufactured part.
(not required for parts order)
l——Quantity of particular part required.

Ref. No. Parts No, Description Schemate No. Q'ty
FLYWHEEL BLOCK #13

12-115x 800425 Flywheel Block Assy. Comp. RDG#13 1

12-116 244506 Flywheel Only RD-233 1

12-117x 244754 Felt, Flywheel RD-275 1

12-118 251324 Main Metal Case RD-236 1

12-119 253080 Main Metal RD-237 1

. The symbol numbers shown on the P.C. Board list can be matched with the Composite Views

of components of the Schematic Diagram or Service Manual.

. The indications of Resistors and Capacitors in the photos of P.C. Board are being eliminated.
. The shape of the parts and parts name, etc. can be confirmed by comparing them with the parts

shown on the Electrical Parts Table of P.C. Board.

. Both the kind of part and installation position can be determined by the Parts Number. To

determine where a parts number is listed, utilize Parts Index at end of Parts List.
It is necessary first of all to find the Parts Number. This can be accomplished by using the
Reference Number listed at right of parts number in the Parts Index. (meaning of ref. no.
outlined in Item 3 above).

. Utilize separate “Price List for Parts” to determine unit price. The most simple method of

finding parts Price is to utilize the reference number.

54



ELECTRICAL PARTS TABLE

Because the indication of resistors
and capacitors in the P. C. Board
photos are being eliminated,please
confirm parts name and shape hy
with the parts

comparing them
shown in this table,

Solid Resistor

2 Stopper Type

F

Carbon Resistor

Ty Sy

Metal Oxide Film Resistor

4 5 6 7
L}
Cement Resistor Wire-Wound Resistor Thermister Enamel Resistor
i 2 3 4
~ . 1
‘% “‘I e‘\ .
MFP Capacitor (Tubular Type) Plastic Capacitor Mylar Capacitor VFM (Hi-(Q) Capacitor
5 6 1 8 Vertical Type
‘csg
' Tubular Type A o :)RF
1 |
| | o
Mylar Capacitor Tantalum Capacitor Styrol Capacitor
9 10 Vertical Type 12

Electrolytic Capacitor (Tubular Type)

Tubular Type

Electrolytic Capacitor

Metalized Mylar (Paper) Capacitor

13
‘ R 1
Trimmer Condenser
L TR

¥

Ferri Inductor

Transistor

CR
-
" |
i

Spark Quencher

* Diode (Silicon, Zener, Germanium)

Meaan
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FIG. 1 ILLUSTRATION OF TW HEAD BLOCK
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TW HEAD BLOCK

1-24 ZW537006 Screw, binding head 4x8
1-25 ZW536490 Screw, binding head 3x12
1-26 ZW396000 Screw, binding head 3x4
1-27 ZW430863 Washer (SPC)D3.3x6x0.5t

1-28 ZG540584 Angle Adjust Spring G TW-0025
1-29 ZG364656 Angle Adjust Spring C RD-51
1-30x ZG382757 Angle Adjust Spring D (PRO)  Rb-A12
1-31 ZG466312 Angle Adjust Spring E BS-0018
1-32x EZ432088 Nylon Clip HP-6N 2-7-40
1-33x EA382713 Head Connector P.C. Board RD-A8
1-34x EA222096 Connector P.C. Board RD-140
1-35x EA432088 Nylon Clip HP-6N (PRO) 2-7-40

1-36 ZW516993 .Nut M3
1-37 ZW416698 Nut M4

z::' Parts No. Description Sd';:_mc Q'ty
1-1x BHS552172 TW Head Block Comp. TW-1 1
1-2x BHS552183 TW Head Block Comp. (PRO) TW-2 1
1-3  HZ532664 Head Base A TW-0001 1
1-4 HZ532675 Head Base B TW-0002 1
1-5 HZ532776 Shield Case TW-0011 2
1-6 HZS532765 PH Retaining Base TW-0010 2
1-7  HZ532743 CH Angle A TW-0009 1
1-8 HZ532754 CH Angle B TW-0009 1
1-9 HZ532732 CH Retaining Base TW-0008 2
1-10 HZ532708 Tape Guide A TW-0005 2
1-11 HZ532697 Tape Guide Prop A TW-0004 1
1-12 HZ532710 Tape Guide B TW-0006 1
1-13 HZ532686 Head Base Prop A TW-0003 3
1-14 HZ532721 Double-end Screw Prop TW-0007 2
1-15 HP552194 P.B. HEAD P4-220 ™ 2
1-16 HRS556582 REC./ERASE HEAD RE4-6 TW-1 2
1-17x HP552205 P.B. HEAD P2-100 (PRO) TW-2 1
1-18x HR552216 REC. HEAD R2-100 (PRO) TW-2 1
1-19x HE552914 ERASE HEAD EF-210 (PRO) TW-2 1
1-20x HZ533597 RH Angle (PRO) TW-0201 1
1-21x HZ533608 EH Angle (PRO) ™2 1
1-22 ZW477876 Screw, pan head 2x3 8
1-23x HZ540573 Terminal P.C. Board C RD-A36 4
9
2
8
8
6
6
3
1
1
|
1
1
2
2

When ordering parts, please describe Parts Number, Serial Number, and Model Number in detail. ——————-.
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FIG. 2 ILLUSTRATION OF MAIN MOTOR BLOCK

Ref.
No.

2-1

2-2
2-3
2-4
2-5
2-6

2-7
2-8
2-9
2-10
2-11

2-12
2-13
2-14x

2-15
2-16

When ordering parts, please describe Parts Number, Serial Number, and Model Number in detail,
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Parts No.

BM552148

ZW459167
ZW384131
ZW494741
MZ532383
ZW537941

MZ532451
ZW424056
ZW532462
MRS§32440
Zw459033

BZ556694
ZW537974
ZW334653

52450720
ZwW391476

Description

Main Motor (SCM3-16TW)
Block Comp.
48 Seal B
Screw, round head 3x5
Washer (Nylon)D7.9x12x1t
Retaining Base A
Screw, pan head 4x65,
w/washer
Motor Retaining Plate
Screw, pan head 4x10
Motor Prop
Pulley
Set Screw, hexagon socket
S5x 5(cup)
Detector Gear Block Comp.
Screw, countersunk head 2x12
‘E’ Ring TM

Motor Fan
Set Screw, hexagon socket
4x4(cup)

MAIN MOTOR (SCM3-16TW) BLOCK

Schematic
Q'ty

No.

TW

BS-7029

TW-7011

7-1-4
TW-708

TW-T09
TW-017

6-1-9

BS-7015




FIG. 3

ILLUSTRATION OF REEL MOTOR & REEL TABLE BLOCK

Ref.
No.

3-1

32

33
3-4

3-5x

3-6x

3-7

3-9
3-10
311
3-12
3-13
3-14x
3-15x
3-16x
3-17
3-18
3-19
3-20
3-21

3-22
323
3-24x

Parts No.

Description

REEL MOTOR BLOCK

BM552137

ZW537930

IW459167
ZW384131

Reel Motor (LM1-24TW) Block
Comp.
Screw, pan head 4x55,
w/washer
48 Seal B
Screw, round head 3x5

REEL TABLE (L) (R) BLOCK

BR552328

BR552317

MT534666
MT534677
MS342000
ZG