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INTRODUCTION

1. Refer to the TROUBLE INDEX on Page 7 in order to find the page to be referred te in accordance
with trouble.

2. Refer to the DISASSEMBLY STEPS on Page 4 to reach the defective parts.
For example, when you remove the Amplifier, you should take off the Front Cover (Page 10),
Rear Cover {Page 12), Amplifier Cover (Page 14) and Amplifier (Page 116) in order.
Disassembly order in a section in "VI. DISASSFMBLY & RFASSEMBLY NOUTES" is as follows:

First ..... HOW TO DETACH A UNIT ASSFMBLY FROM THE PROJECTOR
Next ..,.. HOW T0 DISASSEMBLE THE UNIT ASSEMBLY AND SG ON
Refer to the Parts List for the GS-1200, which will serve you when disassembling the projector.

3. TROUBLESHOOTING is shown in the head part of each article in "VI, DISASSEMBLY & REASSEMBLY NOTES".
Please be careful in DISASSEMBLING and REASSIMBLING the parts not to cause other troubles.

4, The CIRCUIT ANALYSIS is on Page 93, which explicates the logical circuit used in the G5-1200.

5. How to read the troubleshooting flow chart:

ANSWER QUESTION | __ - -]
YES .... follow the under box (Checkup pulllt) NO
NO .... follow the right box YES

K E Faulkner
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I. TouLs

Code No. : COO4

Code No. : Po26
DC regulated g
Name power—supply Name i Bar spring seale 500g
Weight : 3.8 kgs, Weight ¢ 1llog

Dimensions: 105 x 160 x 220mm Dimensions: 37 dia. x 180mm

Page : 60, 64 ¢ Page R4, 46
Code No. : COO5 Code No, : P45
Name t  Frequency counter Name Neslulor box

8 ohms 4OW

Weight, t 1.7 kgs, Weight t 1.l kgs.

Dimensions: 130 x 135 x 180mm Dimensions: 90 x 190 x 200mm

Page : B6 Page *  49,50,51,52,54, 55, 56

Code No. : CO043 Code No. : po4y

Name - ¢ Bar spring scale llog Name i Claw ‘Li];l length gauge

’ 10mm
O Weight 1 hog Weight : 3.7g

Dimensions: 10 dia. x 280mm Dimensions: 60 x 8 x lmm

Page + 20,24,40,46,60,64 Page T 24

Code No : PD4B Code No. : P057

Name : Bar spring scale 1 kg, Name ' C!_u'rent check cord

Weight i 110g Weight : 10g

Dimensgions:” 37 dia. x 180mm Dimensionz: 25.5 x & x 120mm

Page ¢ 24 Page + 164

Code No. : PO5S Code No. : POS58

Name : Claw adjust-driver Name t Trap coil adjust-bar
Weight 1 70g a= Weight : Te

Dimensions: 2% dia. x 70mm \r'— Dimensions:; 8 dia. x 120mm

Page 1 24 Page : 164

Code No. : P056 Code No. : PO%9

Name : Board connection cord Name 1 Circuit ‘check cord

| i i 2
Weight : 85g Weight 32

Dimengions: 300mm long Dimengions: 800mm long

Page : 123-152
Amp, board -- Control board
Awp. board{1) —— Amp. board (2)

for connecting and grounding
the circuit




II. TEST FIIMS & OIL/GREASE

A, Test Films

Code No. Film Page
Pre-striped film
P27 (UKHz signal recorded at 24 fps) <
PO51 Super-8 optical frequency response film 400Hz 55, 56
P053 Super-8 optical frequency response £ilm 4KHz 54, 56
PO54 Resolving power film, Type 8 20, 26, 34
B. 0il/Grease
The mark in disass

The letters 4, B, C, D & E in the

Use the regulated vil/gr

embly drawing shows you the point to be lubricated.

mark show you the kind of oil/grease as listed below.
ease to keep the projector in the original condition,

Brand Name

A DAFHNE 44

B VEEDLE 20-40

C ALVANIA GREASE 2

D ALUMINUM GREASE 1

E MOLYKOTE EP

Mark

III, DISASSEMBLY STEPS
Bunt cover (Page 10)
Eleu cover (Page 12)

—| Machine frame (Page 16) —I

Cancel coil printed

Eﬁht section (Page 76)_‘ —IControl cireuit board (Page 86) l

Sound frame (Page 36)[
circuit board (Page 36)

——I Main motor (Page 70%' gﬁ?:ﬂgﬁd P (Page 72)

‘——[Fan motor {Page 70) ]“l;ﬂea‘b«—pruﬂf glass  (Page ?2}]

|Fi]'Ill guide (Page 74) l _lRewinding motor (Page 64) Iﬁﬁ‘ront arm (Page 66]
lcimbination head (Page M'T[ _Iﬁmplifier cover (Page 14) |Amplifier (Page ]_16)1
Take-up guide (Page ?!;)I

_‘ES circuit board (Page 32}_l Power switch block (Page -80)1

_|Transfomer (Page 78) H@—u‘p motor (Page GO)H Rear amm (Page 62}'

Head presser solenoid
& Pad roller lever
pressing solenoid (Page 48)

Cancel coil printed
circuit board (in case
that you need not remove

‘lﬂperation switch block (Page 114)

sound frame) (Page 36)




1V, TOLERANCE

i Item Tolerance Measurement Page
Spring pressure of pressure plate 60-70g Hook a scale 110g GOAS5 on a film and hold it up, 33
Spring pressure of side presser 30-35¢ Use a tension gauge 50g €063, 19
Tension of claw braking spring 60-70g Hook’a scale CO43 on claw and pull it in the 23

turning direction.
Tension of claw spring Shaft diro.action 450-500g Near claw pin. Use a scale 1 kg C026, o3
Forward direction 850-950g Near claw pin., Use a scale 1 kg CO48. 23
Claw tip protrudent length 1.0-1. lmm Length from aperture plate rail, Use a gauge CO47. 23
Freming (up and down) 5 lines Three lines should appear up and down, 25
Use a test film, type S.
Forward 2. (mm
Unstable picture Reverse 2. 5mm Picture size: 50cm in width. Speed: 24 fpg,
Reverse 2, Omm
18/2% gpeed +0,3 fps With a rating voltage. After 5 minutes running. B7
Speed fine adjustment 2442 fps

Take-up tension 40-50g Use a 800ft recl and a scale CO43. AL 18 ips. 60
Rewinding Lensjun 200430 Use a BOOLL reel and a scale Coh3. AL 18 fps, G4
Hewinding speed 150420 sec Time for rewinding a 1200ft film.

Center over 1450 1x [Picture size: 50cm in width, 76
11luminance Corner over 53% With respect to a center. 76

Lumen over 220 Im Screen lumen. 76
roiecti High 23.75V :

Projection lamp voltage Tow 21.6V Un transformer terminal., With a raling voltage. 77
Projection lamp life 25 hours Lamp switch knob on High side,

Dissolving power & 20 Lefi marlk should clearly be distinguished. {4 Corners)
Spring pressure of pad lever 250-300g On FWD condition, Use a scale 500g CO26. 45
Spring pressure of head presser {2) 215-22g Use a tension gauge 50g C063. 45
Spring pressure of back tension roller 70-80g 'Use a tension gauge 200g. 45
Fo8ing pregsure of arm 0.9-1.1 kg Hook a scale 2 kgs. PO46 on arm tip.

Q: serateh Hurtful scrateh shouldn't appear after 10 times

running of black film.

Noise 60 phon Away from aperture plate at Im in 2% fps projection.
Tilting angle over 7°
Horizontal correcting angle over +1°9 Picture size: 50cm in width. Adjusiable over +8mn1.
Insulation resistance over 10 megohm| Use a 500V megger. :

Item Tolerance Measurement Page
Amp. output iConFinuuus power i(}: Both tracks 1 & 2 Load an 8 ohms resistor. 48
ximum power 5
e 18 fps —l
ac
Bl A 24 fps e, ' Reco:d sigrl?ls"with 0 VU at 18 fp;; " 52, 56
Zasponse Track 2 18 Ips g Use "Toyo film" when checking at pS.
[ ? 24 fps fioo K IK A
OPT. Idl- 8d8 1508
00 LR | S s i
MAG Track 1 over 50 dB . .
S/N ratio * [Track 2 over 45 dB Rating 10W (8 ohms) output thru A.W.N. circuit. 49, 55
GPT. over 45 dB
; ; MAG, | both tracks lese than AF f o ios 10w (B-onis) oiEiut h9, 55
Distortion o Tess than 49 £ ( ) Y
; = Speed: 18 fps. Input: 0 VU. 51
Erasing effect bath tracks tevn RN LA 10V B it btk v
y MAG. | both tracks less than 20mV | 5ot to FWD thru A.W.N. circuit. 49, 50
Noise level OPT, less than 20mV | Maximum volume,
WID legs than 0.4%
How/l?lutter CCIR LINE less than 0.7% | Record at 18 fps. Move a sprocket at 12 teeth.
UL less than 0.4%
! 2 b Track 1 to 2 SR D Transfer at 0 VU a 400Hz signal recorded 51
fransferring recording Track 2 to 1 at -10 VU,
Bias oscillation frequency 60KHz+5K
g Set both tracks to recording state, Connect a*100
Track 1- “00+154A ohms resistor across a ground wire on track 1 side. 161
Bias current | Measure voltage across it., -
Track 2 500+154A In case of track 2, connect the resistor on track 2
side.
Recording Track 1  400Hz Fuh Cut a bias power-supply. Measure the current in
gsignal current Track 2 400Hz 4544 the same m r as bias measurement.
Track 1 over 110mA Set both tracks to recording state. Connect a 1 ohm
£ resistor across a ground wire of track 1 E.l. 161
Erasing current f Measure voltage across it. In case of track 2,
Y Track 2 over 110mA connect the resistor on track 2 side.
Bxciler lamp curreni 0.75+0.01A Measure willi an exciler lamp wire. 161

[3




V.

TROUBLE 1INDEX

Trouble Page T 1] ?
- i le
Unstable picture — Tage
@ Film flowp 33’23523’3{]’3!‘ 5‘ LG doean™ Lighy 76
:§ Picture inclination 20’ Uneven illuminance 72, 76
@ | Picture out of position o0 g Changeover of H-L is defective ao'
5 Picture flicker 28 g | It isn't pre-heated 80
) Sometimes out of foecus 34 o Dark picture 72, 76
*; Uneven focus 3 e Difficult to replace it 72,
& | Film scratch 20, 32, 34, 36, 38, & | Unstable lighting 76
- RO Ko 7H : 5
: e L;g: lﬁg?l Control civcuit bourd defeciive BG-9yp
b Upper leoy is geliing shorter in REy |32 ¢ M"_t'"" W'l o with WD key operalion TH, 100, 1D, | 1
3 - ditto - in HEV ot OPT i zutor won' t ruan wiih Ry key uperatlion 10;1,105 1-1—;1 h
: Lover Lonpy Lait Lovmed (orr) 5 U::tg;‘ won't stop \u‘th STOP key operation 114 ’
| Loop-sensor function is defective 36 ES'; 2 t‘.ola;t t? ST Brujention 10,105,106, 114
g Unable to set to the auto-threading 30 E‘SS ;;";;u;lzt:::we 22,83,84,86
& | Unuble to release the auto-threading | 16, 30, 74 Snewl S ” ] 82,109,110,111
Film ie i 3 r 20, Speed of PAST/SLOW ifsn't adjustabl
k| ilm is interrupted in auto-threading | 30, 42 Unable t Justable 8o
S e 1L b ik of P Qi Fia - ) el 0 recerd & play back ESS pulse 82
L Image trails il Solenniids ([‘ur hend presaer & pid rollor
i uy lever) dun'i work he
Slow running 22, 28 g Lamp rel isn't k
, 22, I elay isn workable 20
g | Take-up is defective 60 & | Unable to shift 18-24 £ps 82
g | Take-up power is weak 60 < | Unable te fine adjust speed of 18-24 fps B2
2 | Take-up power is too strong 62 @ | Main motor revolution is out of regulated
o« | Bewinding is defective 64 = number 86
& Rew%mling power is weak 64 g | No power though puower switeh is (N B0
7 Rewinding power is too strong 64, 66 - | Unable to shift MAG-oPT system 116
= ngll speed rewinding is defective 68 | : Unable to shift STEREO-MONO system 116
& | Noise from rear am 62 © | REC button malfunction 118
Miin BOEOX Hoesntt mm 70, 78 ‘E’ Spot recording button malfunction 118
O Noise Eoommain noton 70 & | Volume knob turn isn't proper 118
& | Slow running of main motor 70, 78 F%lm demage in still projection (6 fps) 72
2 | Fan motor doesn't run 70, 78 Film counter isn't workable 68
£ | Noise from fan motor 70 Pilot Jamp doesn't light 78
Speed of fan motor isn't changed 70 Neoise in forwarding 60
Toake-up & rewinding motors don't run J 60, 64, 78 Noise in reversing 6h. 66
)
Trouble Page Trouble Page
Unable tq play‘ba.i_ck 54, 126 Unable to record on track 1 or 2 141, 142
];:oi- sound quality 54 Unable to record on both tracks 143
L Hu:: 1 sound 54 Unable to erase sound on track 1 or 2 50, 144
1® el : 54, 134 Unable to NOBMAL record on track 1 or 2 145
wri | Unable to playback high frequency range 5h v (DOUBLE recording is 0K)
" B«| Oscillation 137, 138 E ALC of track 1 or 2 isn't workable 145
:z\.f/:lutteg = ) : s & | Neither ALC is workable 145
1ck-sound-start system won't work 16, 138 5 No deflection of level meter (1) or (2) 146
Wow/Flutter 16,28, 32, 36, (Recording itself is OK)
zg,ffg,gg;’*ﬁ: Unable to DOUBLE record on track 1 or 2 146
- . i ;Jh, (NORMAL recording is OK)
oor sound quality 12, 4o
High frequency range isn't played back 40, 42 Solenoid (1)} or (2) doesn't work 147
Unable to playback 12,798,118, Neither solenoid works 148
A 123,124,125 | _ This (1) ( g i
= [ No sound thru speaker (track 1) 123 = o A 2) Joile i wink Honeh &3
il - button is pushed together REC button
= | 4 |No sound thru speaker (track 2) 124 =z | & Both of i g WD
,.:‘ No sound thru speaker (both tracks) 125 5 buito: I:I: w:;:h:dwzrk :;rou%]éc butt W
= a | No deflection of level meter {1) or (2] 127 o |4 ' 5 = i R G
=] ~ | Neither level meter swings 127 & B o e bpenfornad L
o 7
Indication of level meter (l) or [2) 140 = be) (Uther Yowobiuogs e OK}
o differs with that in recording H | Solenoid terribly vibrates with REC 149
" ;
5| No signal from AUX OUT (1) or (2) 198 “ 14 bofton dperation
: Neither AUX OUT line works 128 4 | Unable to put spot recording condition 149
o | No sound from either MONI 129 -4 back i
b=
o No sound from stereo headphone 129 5 | Once operated, "solenoid won't put back 150
& | No sound from EXT. SP (1) or (2) 129 % though OFF button is pushed
No sound thru PA system 131 & 3 .
Bbivin sraieni ity wirkahis 132 4 As suoﬁ as power is applied, solenoid 151
Loud hum from each speaker 133 & e
Oscillation in magnetic playback 133, 136 E Solenoid works with only shifting to 151
Muting circuit (1) or (2) isn't workable | 139 READY or M position, without REC button
Neither muting circuit is workable 139 Amplifier fuse burns 152




VI,

O

DISASSFMBLY & REASSEMBLY NOTES

L. APPEARANCE PARYS

A,

Front Cover !11

TROUBLESIOOTING: (Refer to Fig. 1)

Trouble

Cause

Unable to push a STILL button fully The (4) is fixed incorrectly.

DISASSEMBLY:

1. Unscrew the (2), TLoosen the (3) and remove the (1).

2. Go on with disassembly works, referring to Pig. 1.

REASSEMBLY NOTES:
1. Follow the reverse way of the disassembly steps,

2. Mske sure that the (8) functions smoothly.

10
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FIG. 2

B, Rear Cover (1)

TROUBLESHOOTING: (Refer to Fig. 2)

Trouble Cause

No scund from a speaker

The {h} is broken or
Bad tone guality the (3) is comnected loosely.

DISASSEMBLY:

1. Unscrew the (2)x2 and take off the (1) after discomnecting the (3).

2. Go on with disassembly works, referring to Fig. 2.

REASSEMBLY NOTES:

Follow the reverse way of the disassembly steps.
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« Amplifier Cover (1)

DISASSEMBLY: (Refer to Fig. 3)

1, Pull out the ten knobs: 2 pes. each of the (2)(3 {4)(5) and
1 pce. each of the (6){7).

They are inserted rather hard.

2. Unscrew the (8)x3 and take off the (1) after disconnecting the (9).

REASSEMBLY NOTES:
1. Follow the reverse way of the disassembly steps.
2. Difference in color among knobs is as follows.

The (5) is black with a white line.
The (6) is silver with a yellow line.
The (7) is silver with a red line.




FIG. 4

2. MACHINE FRAME SECTION

A. Machine Frame Assembly (1)

TROUBLESHOOTING: (Refer to Fig. 4)

Wash off the dust or replace gears.
The (6) is incorrectly positioned

Time when sound becomes
normal is too long

The (6) is out of position.

Trouble Cauge Reference
Unable to set back auto- Defect of the (16) or its electric circuit.
threading condition The (16) is out of position.
Defect of the (25) or its electric cireuit.
The gears (12)(19)(22)(29) have burrs or dust,
Waw/Flutter cauging irregular turn, Page 18

REASSEMBLY NOTES
No. 2

Take off the (17)(20)(19)(22) respectively. The (18){21) will fall off,

Remove the (28), As holding the (29) and pushing the (34) down, pull out the

DISASSEMBLY :

1. Take off the parts from the (2) to (12). The (13) will fall off.
2. TUnsolder the two wires connected to the (16) from the relay board.
You, however, may remove the (16) after unscrewing the {14)x2.

3.
4. Unscrew the (23) and remove the (24).
5. Unsolder the -two wires from the (25).
6. Unscrew the (26) and remove the (27).
7-
The (30)(31)(32) will fall off,
8. Unscrew the (35) and remove the (36).
9. Unscrew the (37) and remove the (38).
10.

Unscrew the {39)x4, take off the-(30) and remove the (1).

(33).

You need not unsolder the wire connected to the (24).

You need not unsolder ihe wire comnnected to the (36).
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FIG. 4

A. Machine Frame Agsembly (1} (Cont'd)

REASSEMBLY NOTES:
1, Follow the reverse way of the disassembly steps.

2. After adjusting the engagement of the (6) and (41), tighten them with the (5) temporarily.
The (6) is naturally in contact with the (%) end the (4) is able to turn by the (6).
Adjust the attaching position of the (6) and fan motor (No.2 on Page 69) so that the (6) can get
away from the (4) as soon as FWD button is depressed. After this work, tighten the (6) firmly.

3. Attach the (16) in place where it turns on when an auto-threading button (No.l on Page 30) is depressed.

4. Attach the (24) in place where the reed switch on it can turn ON in the ratio of 1 time/1 frame.
Use a tester for the above checking,

5. After attaching the (29)(28), make sure that "a' surface of the (29) is in contact with the (28) closely.

If not, pull the (29) in the arrow direction in Fig. 4-A,
6. Make sure that gears have no crack and no dust prior te the attaching works.

7. Attach gear so that there is a backlash,

8. Don't damage the (36)'s wires. If they short, fuse will burn.

[T A T T
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FIG. 5 FIG. 5-A
B. Aperiure Plate ((1))
TROUBLESHOOTING: (Refer to Fig. 5)

3 Trouble Caunse

‘ al Film scratch : Flaw on the aperture plate rail.
Unstable picture (right/leftward) The spring pressure of the (4) is improper.
Pieture inclination, Unstable picture, The (7) is out of position or
Picture out of position (right or left) worn-out as shown in Fig,5-A-b.

Unstable picture (new printed film)

The (5)'s position is improper.

DISASSEMBLY :

L

-

Remove the film ingertion entrance, firsi sprocket shoe, first sprocket and auto-threading button,
referring to Page 32.

Unserew the (3), (6)x3 and remove the ({1)).

REASSEMBLY NOTES:

Before attaching the ({1)) to the machine frame, make sure that the aperture plate rail has no flaw
and that the (5) moves smoothly without burrs or camber.

Follow the reverse way of the disassembly steps.
When attaching the ((1)) to the machine frame, tighten the screws (3) and (6)x3 in this order.

After fixing the (4) to (5), measure of the spring pressure (30-40g) at "a" point in Fig, 5-A,
Use a spring scale CO43.

Attach the (7) with (8)x2 in place where the image can appear fully in every direction without
inclination.
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C. Sending Claw Assembly (1) and Shutter (3)

TROUBLESHOOTING: (Refer to Fig. 6)
D Trouble Cause Reference

Shutter flows (Picture irails) The (3) is out of position. Page 26
Fie 1o L T
Rntog dokes E‘;Z E;;Zililz ;EZZ;I‘:;:.B:[ (6)(7)(10) is improper. Eagandi
Unstable picture (up/downward) The spriné pressure of {6)(7)(10) is improper. Page 24
Unstable picture (left/rightward) The (1) is out of position, Page 24
Unstable picture (sent backward) the claw tip protrudes e;xcenssively. Page 24
Slow running 0il adheres to the pulley of the (3).

DISASSEMBLY:

1. Take off the (3) after unscrewing the (2)x2.

2. Take off th&; (5) after unscrewing the .(fl)XQ.

3. Unhook the (6)(7).

L, Take off the (9) after unscrewing the (8) and then remove the (1). The (10)(11) will fall off.

5. For further disassembly, refer to Fig. 6.

22
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Machine Frame Section

1.Omm

FIG.7

B8. 7=A FIG.7-B

C.

Sending Claw Assembly (1) and Shutter (3) (Cont'd)

REASSEMBLY NOTES:
1. Replace the elaw or pin if they are worn-oui as shown in Fig. 7.

2. Attach the (13) with (12) to (14) in place where there is the clearance {1.5-2.0mn) as shown in
Fig. 7-B, Uge a tool P0O55.

3. Attach the claw to the (12)(13) 14} assembly with (11)(10)(9) after checking the claw is straight.
Measure the spring pressure of (10) at the (a) point and in the (a) direction, using a scale COA43.
The proper pressure is at the range of 60 - 70g, If improper, adjust it with use of proper washer.

4. Attach the c¢law assembly to the machine frame.

5. Adjust the claw tip protrudent length from the aperture plate surface as follows.

a. The length is 1,0mm (Fig. ?wC). The 1.0mm length is originally adjusted in assembling line
with care, but if not 1.0mm, adjust the length by screwing or unscrewing the (13) in Fig. 7-B,
using a gauge P47,

b. When the length is 1.0mm, the claw pin contacts close to the bottom of the cam.
If opens, bend the (b) point in Fig. 7-C. :

c. The two pieces of claw tip should protrude inte the film perforations simultaneously.
6. Attach the (6)(7) in Fig. 6 and adjust their spring pressure as follows:

a. Move the claw downward fully (position where claw ends to send the film) and measure the
pressure at the (a) point in Fig. 7-C.

B. The (7)'s pressure is within 900 + 50g when you measuring in the direction that the claw
transports the film. Use a scale PO48.

¢, The (6)'s pressure is within. 450 + 50g when you measuring in the direction that the claw
goea away from the aperture plate. Use a scale P026. J

oh
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FIG. 8

Machine Frame Section

beginning of forwarding

A .uy beginning of forwarding
B uia ha.l.ﬁmy
C uss ond of forwarding

end of forwarding

o
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FIG. 9

FIG. 10

C. Sending Claw Assembly (1) and Shutter (3) (Cont'd)

REASSEMBLY NOTES (Cont'd)

7.

10.

Adjust the claw position as follows:

Set a white leader film on the aperture plate. Whenever the claw tip just protrudes into the
perforation, it shouldn't touch the perforation edge regardless a framing knob (Fig. 6-16) pesition.
This is applied to both of forward and reverse projections. For this adjustment, shift the claw
position with (15)x2 in Fig. 7-C. Refer to Fig. 8.

Check the claw stroke,

4As gsending the film of one or two frames by hand, make sure that there is a slight clearance
(Fig. 9-a) between the claw tip and perforation Just before the tip transports the film, and that
the claw tip doesn't scratch the perforation edge when putting bach,

Attach the shutter.
a. Make sure that 0il doesn't adhere to the (3)'3 pulley in Fig, 6.

b. Adjust the shutter position so that it shades the aperture mask while the claw transports the
film of one frame. Refer to Fig. 10.

Adjust the framing,

Attach the machine frame to the body. Project the resolving power film (P05k). Measure the width
between the aperture mask upper line and picture bottom line appearing when the framing knob is
turned fully clockwise, Memorize this width. Next measure the width between the mask bottom
line and picture upper line appearing when the knob is turned fully counterclockwise.

The former width and the later should be in ratio of 614,

If not, adjust the (17) position in Fig. 6.
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D. Cam Asgembly ]1!

TROUBLESHOOTING: (Refer to Fig. 11)

Unstable picture (up/downward) | There is a play among the (1) and (14)(18) owing to abrasion in the

Film flow direction of its shaft. The (1)'s stroke is insufficient,
Running noise Flaw on the (1)'s cam surface,
Flaws on the (1){3). The (1) turns irregularly owing to eccentricity
i of the (14)(18).
Slow projection speed 0il, which is lubricated among (1) and (14)(18), becomes insufficient.
ESS sync is defective The (5) is defective or out of position.
DISASSEMBLY ;
1. Pull out the (1) after loosening the (2)x2, (4)x2. The parts from (3) to (9) will fall off.
Take care not to mar the (3) with flaw and not to put oil on.
2, Unscrew the (10)x3 and remove the (11)(22)(13)(14)(15). You, however, had better not take off the (11}
because its center gets out of position, except unaveidable case, The (13) of 0.3mm (2 pes.) or 0.5mm
(1 pce.) thick is used.
3. Unscrew the (16) and remove the (17)(18).

REASSIMBLY NOTES:

1.

2.

Make sure that the cam surface and its shaft have no flaws,

After checkin% there is no play among the (1) and (14)(18), attach the (14)(18) to the machine frame.
1

Adjust the (1)'s turn by changing the (18) position to see that the (1) can turn smoothly without
unevenness,

Attach the (1)(9)(8)(?){6)(3)(5} to the machine frame sim;lltaneoualy.

Adjust the (3)'s position with the (2)x2 go that the (1) can turn smoothly without rattling and
unevenness in the direction of the (1)'s shaft.

For further assembling works, refer to Page 22.
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FIG. 12

E. Auto-Threading Mechanism

TROUBLESHOOTING: (Refer to Fig. 12)

|- -
Unable to met to anto-threading condition The EG} s defective,

The (1)(11) are malfunction or out of position.
Unable o set back from auto-threading The 1)(1g) malfunction. The (6){20) are defective,
; The (11) is out of position.
Film ig interrupted in auto-threading The (16) is out of position.
Unstable picture (right/leftward) The (16) malfunctions.
DISASSEMBLY:

1. Teke off the (3)(4) after unscrewing the (2). Note that the (12) may fly off,

2, Take off the (6) after unscrewing the (5)x2. The (7)(8) will fall off.

3. Take off the (11) after unscrewing the (9). The (10) will fall off.

b, Take off the (1) after unscrewing the (13)(14). The (15) will fall off.

5. For further disassembly, refer to Fig. 12. You had better not disassemble the (18)(21)(22) because a
frame line gets entirely out of order except unavoidable case.

REASSEMBLY NOTES:

1. PFollow the reverse way of the disassembly stepa,

2. Make sure that each lever operates firmly.

3. When you push the (23) down for auto-threading, the (16) pushes the (23) down. Under this condition,

the space between the (23) and (24) should be within 8 - 8.1mm as shown in Fig, 12. For this
adjustment, change the (16)'s position.

0
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FIG. 13

First Sprocket Shoe (2)
Firat Sprocket [15)
First Sprocket Gear (11)

Threading Button (1)

TROUBLESHOOTING: (Refer to Fig. 13)

Film secratch

The {15) has flaw or burrs,
The (7)(8)(14) have flaw or turn irregularly.

Wow/Flutter

7]

The (11)(15) are defective. The (12) has fallen off.

First sprocket doesn't turn

The (11)'s defective. The (12) has fallen off.

Upper loop decreases in
reverse projection

The (2) is not fixed firmly. Stop the (2)'s rattling

with nse of proper washer.

DISASSEMBLY:

1. Take off the (19)(18)(3)(5)}(2) in

2, Pull out the {13;(1&)(15)(16)(1?}
however, the (13) is modified and
unscrewing the (17) and then push

REASSEMBLY NOTES:

1. Fix the (14)(15)(16) with (17) to

2, Pix the (8) with (9) to the (2).

3. Fix the (7) with (&) to the (2).

this order. Don't remove the (6) except unavoidable case.
as an assembled parts toward you. In an improved machine,

you cannot pull it out. Take off the (14)(15)(16) after
the (13) backwards.

the (13).
Make sure that the (8) turns smoothly and has no flaw and dust.

Make sure that the (7) turns smoothly and has no flaw end dust.

4. Fix the (2)(18) with (5)(19) respectively.

Tn
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FIG. 14-A

FIG. 14

G. Projection Lens Holder Assembly ((9))

TROUBLESHOOTING: (Refer to Fig. 14)

Film scratch Flaws, burrs or dust on the (13).

The (4) pressure is excessive.

Picture sometimes becomes out of focus | The (3) is distortional.

Unstable picture

= - 5 The (4) pressure is insufficient.
Upper loop is lost during optical . =
film playback in reverse projection Its proper pressure is within 65 X Je-
Uneven focus The ((9)) is out of position.
DISASSFMBLY:

1. Remove the (1)x2 and detach the ((9)) from the machine frame. Don't detach it except unavoidable case.
2, PFor further disassembly, refer to Fig. 14 The (20) is adhered with double tack tape.

REASSIMBLY NOTES:

1. Attach the (3)(4) to the (5) with (6)x2.

2, Attach the above assembly and the (7) to the (11) with (12)x4 tentatively.
Refer to Fig. 14-A to attach the (7).

3. Attach the (14) to the (11) with (21)x2 and (15). Don't misplace the (15) and (21).

4. Attach the (16)(17)(18) to the (13) with (19). Attaching position of the (16) is where the notches (a) of

(11)(13) coincides with each other when you turn the (16) fully cloclorise.

5. Attach ((9)) to the machine frame with (1)x2. Adjust and tighten the position of the (3)(4){5)(7) being

assembled tentatively so that PP mask cen be in the ratio of 4:6 above and below against AP mask,
Refer to Fig. 14-A. Adjust it fine by changing the position of the (2).

6. After attaching the machine frame assembly to the base frame, load the resolving power film type 5 (PO54) and

run, Make sure the picture is in focus at the all points. If not, adjust it as follows:
In case upper or lower-part is out of focus, adjust it with (1).
In case right or left purl is out of focus, adjust it with (b).
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FIG. 15-A s
3. SOUND HEAD FRAME SECTION
A, Sound Frame (1

TROUBLESHOOTING: (Refer to Fig. 15)

Wow/Flutter Attaching position of (1]{7){10)(12) are incorrect, Flaw, deformation or
uneven running of (7)(10 12). Flaw or eccentricity of the (19).

Film scratech Flaw on the (19),
Malfunction of loop-setter |The (25) is out of position. Attach the (25) while depressing it in the
Front cover doesn't close arrow direction.

DISASSEMBLY :

1. Remove the exciter lamp. ‘Refer to Page 54 for reattaching it.

2. Bemove the drive flywheel spring (Fig. 23-3) from "a" point and 'Solenoid I Spring I' (Fig. 23-7) from b point.
Then disassemble the parts by following.the order of number in Fig. 15.

3. Remove the (17)(11}. Then pull out the (19) while depressing the (18) downward and holding the (13).
4. Don't touch the cancel coil attached to the {21) in disassembling work.
5. Take care for handling of (1)(7)(10)(12)(19).

REASSEMBLY NOTES:
1. Follow the reverse way of the disassembly steps.
2. Make sure that (1)(7)(10)(12)(19) have neither flaw nor dust on their surfaces,

3. Attach the (1) with (26)x3 tentatively. Then fix it after adjusting each backlash of (7)(10)(12).
h. After attaching the (12), pull it in the arrow direction.

5. When detaching sound frame with the above procedures, check spring pressure of the head presser (Fig. 17-10 on
Page 40), position of the head presser (Fig. 23-1 on Page 48) and position of switch ON (Fig. 23-A on Page 48).

6. After completing the assembly work, make sure of no hum. For this adjustment, change the position of the
cancel coil.
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FIG. 16

B. Pad Roller Lever (1)

TROUBLESHOOTING: (Refer to Fig. 16)

Flaw or uneven rotation of the (5)(7). The (1) is
Wow/Flutter out of position or its spring pressure is improper. | Page 46
The (6)?8}'5 spring pressure are improper,

Wow/Flutter during only optiecal film playback The (9) is out of position.

Film removing from film path is not easy The (1) is out of pogition.

Film scratch The (6)'s spring pressure is excessive. Page 46

Slow sound picking-up

Lower film loop is hardly formed during The (1)(6)'s spring pressure are insufficient. Page 46
optical playback

DISASSEMBLY:

Remove the (1) by unscrewing the (2)x2. For further disassembly, refer to Fig. 16,

REASSEMBLY NUTES:

1.

Check the (5)'s surface —- flaw or oil. Attach the (5) to (1). The (5) should turn smoothly. Stop a play
in the (5)'s shaft direction within 0.lmm by insertion of proper washer, Fix the E-ring with "Screw-Lock".

Attach the (l) in place, making the space (1.5—2.0mm) as shown in Fig., 16-A and coinciding a protrusion of
the head guide with the (5)'s groove fFig. 16-B). The (1)(5) shouldn't contact the sound lens during
STILL projection and the (5) shouldn't touch the solar battery during FWD projection.

The (?) should rotates emoothly and have no flaw and no oil.

The {9) is a stopper used for only opiical film playback and has no resgpect to magnetic playback.
The (8) shouldn't work during optical playback. For this adjustment, change the (9) position.
Then check wow and flutter with optical test film,




FIG. 17
C. Head Presser Assembly (1)
TROUBLESHOOTING: (Refer to Fig, 17)
Magnetic recording/pluyback/e:"asing are faulty. The (9)'3- walfunction.
@ Film scratch : 4 The (9) are defective.
Poor sound quality on optical playback The (12) is defective or out of position,
Wow/Flutter, Low output level The (10)'s pressure are insufficient.
DISASSEMBLY :
1. Detach a pad roller lever (Fig. 16-1).
2, Unscrew the (4)x2 and detach the (6)-as an assembled parts. The (5) will fall off.
In case of removing the (6) together with the (11), unserew the (2)x3 and take off the (3)
after removing the spring (Fig. 15-27) on back of the (11).
3. For further disassembly, refer to Fig. 17.

REASSEMBLY NOTES:

Make sure that the (9)'s have neither flaw nor burrs on film pressing surface.
After attaching the parts from the (7) through the (10) to (6), make sure that the (9)'s work smoothly.
Te (10)'s pressure should be within 20-30g. Use a scale CO43. Refer to Page 45.

Make sure that the (1) moves smoothly and that each (9)'s tip contacts with a head surface securely
when removing the (3).

Depress the (1) in the arrow direction and the (9) will touch to a head surface.
Further, depress the (1), and you should observe that the (9)x4 are pushed in by approx. lmm.

Attach the (12) away about 0.1 - 0.2mm from a capstan axis.

hn




41

|

3
|
|
I
1
FIG. 18 FIG. 18-A FIG. 18-B
D. Combination Head (1}
TROUBLESHOOTING: (Refer to Fig. 18)
Magnetic recording/playback/erasing are faulty The (1) is defective.
‘_ ] The (1) is worn-out or out of pesition.
Wow/Flutter, Low output 1evelh 3 The 59; is out of position.
Film scratch t The (3) is defective, The (9) is out of pesition,
Film stops in auto-threading The (9) is out of poesition,
DISASSEMBLY:
1. Unscrew the (2)x2, (4)x2 and disassemble the (1)(3)(5).
The (1)(5) are assembled with "Cemedine 575", 1 [EH
2, When replacing the (1), unsolder the seven wires from the (1).
Refer to Fig. 19.
RPH
3. PFor further disassembly, refer to Fig. 18.

REASSEMBLY NOTES:

1. Put the (1) in the (5) and fix them by applying "Cemedine 575" to 'a point
and "Alone Alpha" to 'b' point while pushing the (1) in the arrow directiomn.

2. Attach the (7) to the (1) with "Cemedine 575" aa shown in Fig. 18-A.

3. Insert a conventional washer 2.5mm between the (3) & (9) and fix them
tentatively. After making sure that distance L equals to L' with a

vernier calipers, tighten the (9). Refer to Fig. 18-B,

k. Assemble the parts from (1) through (5) to the (3), and put the film as
shown in Fig. 18-B. Adjust the position of the (1) with serews (2)(4)(6),
aligning the two head gaps with magnetic stripes. Tighten the (2)(%).

FIG. 19
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FIG. 20 FIG. 21

E. Head Holder (1)

ATTACHING: (Refer to Fig. 20 & 21)
1. Put the (1) on the sound frame as shown in Fig. 20.
Q Then fix the (1) tentatively with (2)x3 in place where the (1) not only contacts with 'a' points but
is away by 0.8mm from 'ht’ peint,
2. Adjust the head position so that the film runs siraightly from (3) toward (4).

3. Locate the (1) as shown in Fig. 21 and tighten it.
Fig. 21 shows the film should pass not along the extention line but away from the line by 0°,

The film shouldn't touch the (5) except (5)'s side surface and the (6) shouldn't touch the (5).

IMPROVEMENT INFORMATION

Improvement of Machine Frame Assembly will be performed as under:

Trouble Countermeasure

If the film is incorrectly spliced vith a tape, The pressure plate fixer (B/No.P413946: (22) on Page 33)
the spliced part may be doubled when it reaches is newly applied and the film presser assembly (P/No.
the place where the loop is to he formed,; causing 4PBGS0028) is replaced by the new one (B/No. 4PBGSOO281),
that the film stops on the way or that loop is The (‘25) on Page 35 is attached more closely to the
getting shorter, projection lena.

; F ; 2 By attaching the film side presser stopper (P/No.P41395:

d r

Unstable picture of new printed film (9) on Page 19), the movement of (5) is limited. 5
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FIG. 22

Spring Pressure Adjust.mvm_t_

Adjust each spring pressure of film presser, pad roller and middle tension in order to decrease
wow and flutter and to stabilize the optical sound playback.

1. Check the pressure of film presser spring (Fig. 22-2) while pushing it in the arrow direction
with a scale C043. The measurement timing is moment the (2) goes just away from the (5).
The range of 70-80g is optimum. : :
For this adjustment, bend the (2). Make sure the (2) is not pushing the (5).
2. Check the pressure of pad roller lever (Fig, 22-1) while pulling it in the arrow direction with
a scale P026.
The measurement timing is moment the (1)'s roller goes just away from the capstan.
The range of 250-300g is optimum.
For this adjustment, change the position of the (2) in Fig. 23.
3. Check the pressure of middle tension (Fig. 22-3) while pushing it in the arrow direction with a
scale CO43.
The range of 30-40g is optimum. i
For this adjustment, change the position of (4),
Notes:
1. The adjustment of.pressure of film presser is effective for forming loop during optical film playback.
The excessive pressure, however, may cause film scratch and wow.
2, The adjustment of pressure of pad roller affects sound picking up during recording or playback.
3. The adjustment of pressure of middle tension is= not effective for decreasing large wow.
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FIG. 23-A

FIG, 23

Head Presser Solenoid (1) and Pad Heller Lever Solencid (2)

TROUBLESHOOTING: (Refer to Fig. 23)

: The (1)(2) are out of position.
Wow/Flutter L < The ES}{?}‘& pressure is insufficient.
: The (1)(2) burnt -

Splenoids (1)(2)_d0n't work (the (6)(9) are out of position or defective). Page 99
! : Trouble in the electric circuit.

DISASSEMBLY
1. To remove the (1), unhook the (3) from 'a! point and unscrew the (&)x2,

2. To remove the (2), after removing the (6) in Fig. 4, unhook the (7) from 'b' point and
unscrew the (8)x2.

REASSEMBLY NOTES:

L. When attaching the (1), make a clearance of Jmm as shown in Fig. 23-a,

2. Make sure that the (6) can come ON whenever the solenoid (1) works.

3. Attach the (2) in place where the spring pressure of pad roller lever is within 250-300g
(Refer to Page 46).
Adjust the (9) position so that the {9) can come ON whenever the solenoid (2) works,

4, The (1)(2) will burn if the (6)(9) are out of position.

5. Take best care when handling the (3)(7).
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H. Magnetic Sound Adjustment

1. Head Position Adjustment:

Test film ,.....,, Pre-striped film recorded a 4KHz signal at 24 fps (po27).
Instruments ...... Distortion meter and resistor box & ohms LOW (PO4AS).
B

Adjust the position in place where the output obtained from each track is maximum by loosening
or tightening the {2)(&5{6).

2. Rated Output (both tracks 1 & 2): 10W (9V)
Maximum Qutput ¢ 15W (11V)

Test film ,....... Pre-striped film.
Instruments ...... Oscillator, distortion meter and resistor box 8 ohms LOW (P045).

a. Record a 400Hz signal with 0 VU (controlled by AUX volume knob) at 18 fps,
\ 4

b. Play back the signal with maximum volume. The output should be more than 11V,
BReadjust the head position if less than 11V.

H. Magnetic Sound Adjustment (Cont'd)

3. Distortion Factor (both tracks 1 & 2): less than 4%

f }z:: :’;2 :zg:g including weighting of -11dB

Test film ..v.... Pre-striped film.

Instruments ..... Oscillater, distortion meter and resistor box 8 ohms 40W (P045).

a, Becord a 4008z signal with 0 VU (controlled by the AUX volume knob).

b. Play back the signal with 9V output (controlled by the main volume knob) and read the indication
of the distortion meter set to distortion range., This shows distortion factor.

¢. Stop the projector and remove the film with care to keep the volume position,

d. Run the projector again without film and read the indication of the distortion meter set to level
range. This shows S/N ratio.

4. Cancel Coil Fine Adjustment (noise level): 1less than 20mV (both tracks 1 & 2) including weighting

Instruments ...,. Distortion meter and resistor box 8 ohms 4OW (Po45).

a. Run the projector (motor switeh ON, lamp switch ON, maximum volume) and adjust the cancel coil
pesition, observing the indication of the meter.
When the indication is less than 20mV, the position is OK.

b. This adjustment is applicable to both tracks 1 & 2.

7n
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H. Magnetic Sound Adjustment (Cont'd)

7, FErasing Effect (both tracks 1 & 2): less than -40dB including weighting of -11dB.

Test Film ....,.. Pre-striped film.
Insiruments ,,... Oscillator, distortion meter and resistor box B ohms 40W (P045).

a. Record a 400Hz signal with.0 VU (controlled by the AUX volume knob).
Rewind a part of recorded film and record ne signal with minimum volume on the part,
i.e. this work is erasing the 400Hz signal.

b. Play back a 400Hz signal with 9V output: (controlled by the main volume

knob) and when the part of
no signal comes to the sound head, read the indication of the distorti

on meter set to level range,

6. Difference in output between tracks 1 & 2:

Test Film ....... Pre-striped film.

Instruments ..... Oscillator, distortion meter and resistor box (ro4s).

a. Record a 400Hz signal with 0 VU on each track,
)

b. Play back the signal with zero volume on each track.
Difference in output between them should be less than 4dB VU.
O If not, readjust the head position.

H. Magnetic Sound Adjustment (Cont'd)

7. Sound Transfer from one track to another:

Q Test film ...... Pre-striped £ilm.
Instrument ..,.. Oscillator.

a. Record a 400Hz signal with —6dB VU on track 1. Make sure of no oscillation when transferring the
signal to track 2 with less than 0dB VU, Check up track 2 in the same manner as ahove.

b. If oseillation occurs while your transferring the signal to another track within 4dB VU, the sound
head output is insufficient and therefore, readjust the head position,

8, Frequency Response:

Test film ...... Pre-striped film.
Instruments .... Oscillator, distortion meter and resistor box 8 ohms 40w (Po4s5).

a, Record a 400Hz signal with 0 VU {contrelled by AUX volume o 2
knoh) at

18 fps and record a 2KHz signal without changing

the AUX control knob pesition. i 4

&
|
b. Play back the 400Hz signal with 0dB (controlled by main M
i
1
1
I
|
I

volume knob, ohserving the indication of distortion meter).
Play back the 2KHz signal without touching the knob and
read the indication of the meter.

This indication should be between +2dB and —4dB.

Refer to the graph concerning other signals' tolerance,

100 200 1K 2K 4K

-
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FIG. 25

I,

Optical Sound Adjustment

TROUBLESHOOTING: (Refer to Figs., 25, 26 & 27)

(] 3 .
Unsble: to play beck Gptieal #bund The (2)}'s light does not come correctly to the (1).

Defect of (1).

Unable to play back high frequency range Improper position of the (3} as shown in Fig. 26(B).

Stain on 3).

Played back the sound of poor guality

Insufficient volume during optical playback |The (3) is out of position as shown in Fig. 26(c)(D).

Noise during optical playback

Position Adjusiment of Solar Battery, Sound Lens and Exciter Lamp:

2 1%

Test film ..... s+ess. Pre-striped film recorded a 4KHz signal at 24 fps (P053),
Instrument +........ . Resistor box 8 ohms 40W (PO45) i

Turn on the exciter lamp and adjust the position of sound lens tentatively by turning screws {5)(6)
in Fig. 27 s0 as to have the focus of scanning beam on the (1) as shown in Fig. 25
The lens shouldn't touch the capstan.

Adjust the position of the exciter lamp with (7)}(8) eo that the lamp filament is aligned with
light axis of the lens as shown in Fig. 27.

Run the projector with film and play back the signal with maximum volume. To obtain the maximum
ontput, adjust the sound lens position by turning or sliding the lens back or forth after
loosening the (4) aud by tightening or loosening the (5)(6). Refer to Fig. 26(A).

=h
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1. Optical Sound Adjustment (Cont'd)

2. Bated Output : 10w ( 9V)
Maximum OQutput: 15W (11V)

Test film ....,.. Optical super-8 frequency response film 400Hz (P051).

Instruments ..... Distortion meter and resistor box 8 chms 40W (Po45). .

an
Play back the signal with the maximum volume at 24 fps.

Make sure that the output is more than 11v,
If not, make readjustment on Page 54,

3. Distortion Factor: 1less than L%
S/N Ratio ¢ less than -45dB
Test film ,...... Optical super-8 frequency response film 400Hz (Pos1),
Instruments ..... Distortion meter and resistor box 8 ohms 4OW (POLS).,

a. Play back the signal with 9V (controlled by the main volume knob,
the distortion meter) at 24 fps.
At this time read the indication of the meter set to distortion range,
. This shows distortion factor.

observing the indication of

b. Take off the film from the projector without changing the volume position.
Run the projector again without film and read the indication of the distortion meter set to
lever range. This shows S/N ratio.

I. GOptical Sound Adjustment (Cont'd)
4. Noise; less than 20mV including weighting
Q Instrument ..... Distortion meter.

Bun the projector without film at 24 fps. With maximum volume read the indication of the
distortion meter set to level range. Make sure that the output is less than 20mV,

5. Freguency Response:

Teat films ..... Optical super-8 frequency response film 400Hz (PO51 and 4Kz (P053).
Instrument ,,... Distortion meter.

a. Splice both films. Project the film at 24 fps. dl,|

b. Play back the 400Hz signal with 3V (controlled by
main volume Imob}'. ;
Play back the 4KHz signal without changing the
volume knob position and see the output indicated
by the distortion meter.

This output should bhe within -15dB.

S

Hz 200 300 i K 4K

FIG. 28

56
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Capstan (1) and Sprocket

TROUBLESHOOTING: (Refer to Fig. 29)

. Flaw, eccentricity and rattling in the shaft direction of the (1}
Defect of the (5)(8).

Vow/Flutter Excessive tightening of the (3).

Flaw and eccentricity of the (11)(12)(13).

Improper spring pressure of the (15).

Improper balance of the (16).

DISASSEMBLY:
1. Hemove the sound head holder (3) in Fig. 17.

2. Loosen the (2) and remove the (3) by turning it counterclockwise.

3. PFor further disassembly, refer teo Fig. 29.

REASSEMBLY NOTES:
1. Follow the reverse way of the disassembly steps,

2. Make sure that the (1) turns smoothly without unevenness and rattling.




4, TAKE-UP AND REWINDING SECTION

A. Take-up Motor Assembly (1)

TROUBLESHOOTING: (Refer to Fig. 30)

Improper take-up function

Insufficient torque of the (2). Change the pesition of 3 77
wire from 3V to 4V terminal on transformer. age

Take-up mechanism malfunctions
entirely

Defect of the (2) or circuit trouble.
Slip of the (8) or defect of gears (10)(11),

Noige during forward projection

Improper engagement between (8) and (11).
Defect of the (1) or its improper position.

DI1SASSEMBLY:

Disassemble the parts in accerdance

REASSEMBLY NOTES:

1.

2.

with order of the reference number, referring to Fig. 30.

Follow the reverse way of the dizassembly steps.

The (1)} should run by DC 4V with consumption current of under 140mA without any load.
Use a DC stabilized power-supply C004 for check.

The (1) should be attached to the position where it runs by DC 4V with under 300mA

When the pesition of wire on transformer is changed, check and adjustment for rewinding is required.

Refer to pages 64 and 66.

Take-up tension at BOOLt reel core should be within 45 + S5kg. Use a bar apring scale CO43,

Since ne slip-mechanism is applied, you ad just the take—up/rewinding power with supply voltage --

from 3V to 4V.

current without any neoise.
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B, Rear Arm il! *

TROUBLESHOOTING: (Refer to Fig. 31)

Take-up mechaniem malfunctions Defect of the (5)(10)(11)(18),

Noise ] Lack of grease at the (10)(15)(16) and their shafts.
DISASSEMBLY:
L. When repairing the inside only of rear arm, unscrew the (8)x2 and remove the (9).
2. When detaching the whole rear arm, take off the transformer.
(Refer to Page 78 -- need not unsolder the wires on it}),
3. Unsolder the two wires, blue and red.
4. TFor further disassembly, refer to Fig. 31.

REASSEMBLY NOTES:

1.

2.

Wi

Follow the reverse way of the disassembly steps,

Apply the grease to all gears,

When tightening the (12)x2, align the screw holes of (13)(15) with each other.

After reassembly of the (1), make sure that it functions smoothly without unevenness.

The (5) can rotate in one direction only because the roller clutch is used in it.
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Spring scale
{CD43)
Film

800t reel

FIG, 32

C. Rewind Motor Assembly (1)

TROUBLESHOOTING: (Refer to Fig. 132)

I s : The (1)'s torque is insufficient. Change the wire position
Film is wound loosely into feed reel in REV from 3V to 4V terminal on transformes.

; : A Excessive torque of the (1). Tighten the lst sprocket shoe
Upper loop is lost during REV projection (Pig. 13-2)} firmly. Attach the two diodes 1S1887 as shown
Noise from the lst sprocket in REV

in Fig. 33-A in order to lower the supply voltage,
. 3 Py Improper engagement between (8) and (11).
Noise during reverse projection Improper position or defect of the (1).
Rewinding mechanism malfunctions entirely Defect of the (2) or circuit trouble,

Slip of the (B) or defect of the (10}(11).

Weak torque of the (1).
Rewinding mechanism stops on the way Defect of the (2) or circuit trouble.

Slow rewinding speed

DISASSEMBLY:
1. Take off the transformer (Fig. 40-1) without unsoldering the wires.

2. Make disassembly procedures in accordance with order of the reference numbers in Fig. 32,

REASSEMBLY NOTES:
1. Follow the reverse way of the disassembly steps.

2. The (1) should run by DC 4V with consumption current of under 140mA without any load.
Use a DC stabilized power-supply COO4 for check.

3. The (1) should be attached to the position where it runs by DC 4V with under 300mA current without any noise,

4. When the wire position on transformer is changed, check and adjustment for take-up is required.
Refer to Page 60,

5. Take-up tension at BOOft reel core should be within 45 1 Okg. Use a bar spring scale CO43.

6. Since no slip-mechanisw is applied, you adjust the take-up/rewinding power with supply voltage --
from 3V to 4V. .

FA
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D, Front Arm (1

TROUBLESHOOTING: (Refer to Fig. 33)

Unable to rewind the film Defect of the (5)(10)(11)(20).
Noise Lack of grease at gears (10)(15}(18} and their shafts,
DISASSEMBLY:

1. When repairing the inside only of front arm, unscrew the (B)x2 and remove the (9),
2. When detaching the whole front arm, unsolder the two wires, blue and red,

3. For further disassembly, refer to Fig. 33.

REASSEMBLY NOTES:

1. Follow the reverse way of the disassembly steps.

2, Apply the grease to all gears.

3. When tightening the (12)x2, align the screw holes of (13)(15) with ‘each other.

4. After reassembly of the (1), make sure that it functions smoethly without unevenness,

5. The (5) can rotate in one direction only because the roller clutch is used in it.
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9.

BASE FRAME SECTION

Al

Counter Gear (1) and Rewind Switch (3)

TROUBLESHOOTING: (Refer to Fig. 34)

High speed
rewinding mechanism
isn't workable

Defect of the (11).
Luiproper position of the (10).
Trouble in circuit.

Fig. 35

Film counter
malfunctions

Slip of the (7) or defect of the (7)(8)(9).
Turning of the (7)(8)(9) is interrupted

by wires.

DISASSEMBLY :

1, Unscrew the (2)x2 and take off the (1).

2, Unscrew the (4) and take off the (5),

3. Unscrew the {6) and take off the (3).

4. For further disassembly, refer to Fig. 34.

REASSEMBLY NOTES:

1. Follow the reverse way of the disassembly steps.

2, When disassembling the (1), reassemble it with backlash between \ 304

(7) and (8).

3. Make sure that the (11) turna on exactly when the (5) is pulled FIG. 35
for high speed rewinding.
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FIG. 36
B. Main Motor (1) and Fan Motor (2)
TROUBLESHOOTING: (Refer to Fig. 36)
No rotation of (1) and/or (2) Defect of (1)(2). Circuit trouble.
Lack of oil on their shafts.
Noise from (1) and/or (2) Wipe off oil on contact surface of
carbon brushes or replace the (1){2).
Ex i i V belt. <
Slow rotation of main motor Cii:ﬁ?;vir::::i:?n of elt Fig. 36-A
Turning of fan motoer isn't changeable Circuit trouble,
though FWD button is depressed

DISASSEMBLY:

Refer to Fig. 36.

REASSEMBLY NOTES:
1. Attach the (1) in place where the tension of V belt becomes as shown in Fig. 36-A,

2. When attaching the (2), refer to the reassembly notes No. 2 on Page 16.

-
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FIG. 37
Safety Shutter Assembly (1)
TROUBLESHOOTING: (Refer to Fig. 37)
Uneven illumination by safety shutter Safetly shutter doesn't function normally.

Filn is damaged by head in STILL projection The (2) ie defective or out of position,

DISASSEMBLY:

1. After removal of the main motor (Refer to Page 70) unscrew the (3)x2 and remove the (1).
If necessity of removing the (4), take off the fan motor (Refer to Page 70) in advance,

2. Unscrew the {5]12 and remove the (6) assembly. Unsolder the three wires on the (6).

3. For further disassembly, refer to Fig. 37.

REASSEMBLY NOTES:

1.

The correlation position of the (2){7) is where the E? turns on when you push 'a' point of the (2) fully.
If the (7) turns on quicker than normal timing, the (1) will stop on the way.

If the (7) doesn't turn on at all, the (2) is burnt and becomes defective.,
Bend the (8) if its movement isn't smooth in the (2)'s core slit owing to deflection of it.
When the movement distance of the (2)'s core, readjust the position of (2)(6)(1) as follows:

Attach the (6), pushing it in the direction of 'h!, ‘¢! and 'd'.

Attach the (2), pushing it in the direction of 'e' and 'f!,
Attach the (1), pushing it in the arrow direction.




D. Film Guide Assembly (1) and Take-up Guide Assembly (6)

TROUBLESHOOTING: (Refer to Fig. 38)

Unable to set. back the - The (11) is out of position or defective.

auto-threading condition The (5) malfunctions.

Film scratch Flaws or poor turning of the (3)(%)(8)(9)(10).
DISASSEMBLY:

1. Unscrew the (2)x3 and remove the (1).

2. To remove the (6}, take off the amplifier cover (Page 14) and unscrew the (7)x2.

3. For further disassembly, refer to Fig. 38.

REASSEMBLY NOTES:
1. Follow the reverse way of the disassembly steps.
2. Make sure that each roller rotates smoothly.

3. Make sure that the (5) works perfectly after its reassembly,
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E. Projection lamp Socket Assembly
% ANSWER: YES *

TROUBLESHOOTING: (Refer to Fig. 39) _
Q THE LAMP DOESN'T LIGHT NO  ———p
Unstable lighting Defect of the {12)(13)(14).
iffi Lamp is OK?
poifioult to replace | pegect of the (1)(6). i
e lamp
: e X
5 P 2 The (1) iz out of position,
Uneven illumination The [3} diloriorates Contract of  |_____ Y
lamp socket? P '
DISASSEMBLY: 3 o
%ppl:ed voltage | _____ - See Page 78.
is OK?
Befer to Fig. 39.
\
Switches SW310-2 & 3
and wires are OK?
BEASSEMBLY NOTES: ; Y
5 Relay RY303 is
Adjust and tighten the (1)'s position with (2)x2 defective
in place where the maximum illumination appears

without unevenneas.
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FIG. 40
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F. Transformer

TROUBLESHOOTING: (Refer to Fig. 40)

(::) Pilot lamp doesn't light Defect of the (1)} or breaking of the (3).
Main motor doesn't turn Defect of the (1) or breaking of the (4).
Take-up motor doesn't turn Defect of the (1) or breaking of the (5).
Fan motor doesn't turn Defect of the (1) or breaking of the (6).
Main motor turns only slowly Defect of the (1) or breaking of the (6).
Amfiiii:;cizz;t1:;;k;?;ﬁts} Defect of the (1) or breaking of the (7).

DIZASSEMBLY :

1. TUnsolder the sixteen wires from the (1). Note that a brown wire is unsoldered from the (3)-

2. Unscrew the (2)x4 and remove the (1).

REASSEMBLY NOTES:

1, Follow the reverse way of the disassembly steps.
2. Make sure that each wire is surely connected in place.

3. Refer to the under list when trouble happens in the take-up/rewind motors.
The combination of the unloaded power-supply voltage for the motors have been changed at two times.

Voltage at 3V terminal Voltage at 4V terminal Applied GS-1200
about 3,8V about 4.6V initial production
3.4V L2V
3.8V 4.0V recent production




FIG. 41

G. Power and Lamp Switch Unit

TROUBLESHOOTING: (Refer to Fig. 41)

No power though the switch is ON The (3) is defective.

Projection lamp doesn't light The (6)(8)(9) are defective.

Relay doesn't work The (6) is defective.

Unable to shift High-Low illuminance The (8)(9) are defective.

Projection lamp isn't preheated The (9) is defective.
DISASSEMBLY:

1. Unscrew the (2)x3 and remove the (1) with wires.

2. For further disassembly, refer to Fig. 41,

REASSEMBLY NOTES:
1. Follow the reverse way of the di sassembly steps.

2. Make sure each lever surely works,

3. Make sure each switch surely works.
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FIG. 42
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6.

ESS CIRCUIT SECTION

A,

ESS Circuit Board Assembly (1)

TROUBLESHOOTING: (Refer to Fig. 42)

Unable to shift spéed of 18/24 fps

The (12) is soldered peorly or defective.

Unable to adjust speed of + 1 fps

The (11) is soldered poorly or defective.

Unable to record/play back ESS pulse

Half-contact of the (13) or defect of the {14).

ESS mechanism doesn't work at all
(Refer to Page 83)

The {10) is soldered poorly or defective.
Defect of (14),

Unable to adjust speed of SLOW/FAST

The (9) is defective.

Not synchronize with tape recorder
(Refer to Page 84)

Short of 2 or 3 pin of (3).
The (3) is defective,

DISASSEMBLY:

1. Unserew the (2)x2 and disconnect the (3)(%)(5). Detach the (1) from the projector.

2. Pull out the (6)x2, (7)x2 and peel off the (8).

3. For further disassembly, refer to Fig. 42.

RFASSEMBLY NOTES:

1. Follow the reverse way of the disassembly steps.

2. Make sure the (9)(10)(11)(12)(14) are surely soldered on the board as they will take off

easily,




B. Troubleshooting

One shot wave is present
at 1l.pin (IC401)7

f

e

PROJECTOR DOESN'T START BY SYNC-PULSE

Voltage at 13-pin

by sync-pulse?

| (1C401) drops to 0.8V

'

IC401 is defective.

Motor runs by Tr407
(E-C) shorted?

S

f

Motor runs hy Tr408
(E-C) shorted?

f

RA01/R421/RA22 open.
C409/R423 short,
Tr407 is defective.

R424 /425 open,
Tr&08 is defective.

B. Troubleshooting

(Cont'd)

PROJECTOR DOESN'T SYNCHRONIZE WITH TAPE RECORDER

ICh01?

Input pulse comes into

C401 opens.
R401 shorts.
(DIN 6P) lines

-] b & 5-pin

upen.___J

f

Voltage at IC401

without input pulse?

(13-pin) is about 3V

R402 shorts.

-=—-#={ B403 opens.

f

L-pin (DIN 6P) line.

Input pulse voltage is
low, Over-resistance on

lack of C40l capacity.

Voltage at Tr408(c)
ig 5V?

|

Voltage at VRA4OF
(Center) is approx.
1,5v?

/

connection.

8-pin (IC451) is poor

Poor wire connection
from 2-pin (IC451),

—

~==—p| R426/VR403 open,

MOTOR RUNS SLOWLY WITHOUT INPUT PULSE

put voltage to ICAQL
\ -pin) is about 0.8V?

ov:
3V:
5V:

405 opens.
€404 opens.

R406 shorts,

/

" B405 shorts, R406 opens.

Motor stops by

Tr408 (B-E) shorted?

Tr408 is broken.
(E-C shorts.)

___‘T-'

Y

Input voltage to ICLD1

(5-pin) is about 0,6V?

-

Poor connection of reed switch,

Tr409 is defective.

C410 shorts.

Tr407 is broken,

v

position.

Short Tr409 (B-E) and set the projector to reed switch OFF
Check under STOP condition,
at 3 & 6-pin (IC4O1) by earthing 1 & 5-pin alternately?

Inverted output appears

'

Ch05 is charged by

IC401 (3-pin) ON?

R408/R410/R411 open.

Y

C405 diszcharges by

IC401 (3-pin) OFF?

R412/RL32 open,
Tr403 is broken.

PMi01 indicator deflects?

Tr&Q4 is broken,

Y
In case connection of
SWL02 & SWHO3 is OK,
R416/R417 open, or
C#U?/Chﬂﬁ short.

83
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7. CONTROL CIRCUIT SECTION

A. Controel Cireuit Board Assembly jl]

TROUBLESHOOTING: (Refer to Fig. 43)

Wow/Flutter

The wires being connected to connectors touch the rotation parts.

Control cirecuit board is broken

Poor connection of connectors. Circuit trouble (Pages 87-92).

Main motor doesn't run at 6 fps Adjusi it with semi-fixed resistor 'e!y, using a tool COOS,
Main motor deesn't run at 18 f£ps Adjust it with semi-fixed resistor ‘a', using a toel CDOS,
Main motor doesn't run at 24 fps Adjust it with semi-fixed resistor 'b!', using a tool COOD5.

ESS sync-projection isn't well

Adjustable with semi-fixed resistor 'd',

DISASSEMBLY:

1. Disconnect the (2)(3)(4)(5){6) with care not to break the wires.
Disconnect the connectors indicated by dotted and virtual lines if not disconnected yet.

2. Unscrew the (7), (8)x2, (9)x6 and (10)x2.

Pull out the (1) toward you somewhat powerfully because it is comnected by comnector.

REASSEMBLY NOTES:

1. Follow the reverse way of the disassembly steps.

2. Connect the (5) after pulling out it from under a lot of wires bound.

3. Let the (14)'s wires come nears transformer and connect it,

4. Be careful not to cut or short-circuit thin wires.

Unsolder the (13)'s wires along with (1)'s groove.

86
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B. Troubleshooting
FWD PROJECTION ISN'T WORKABLE

Workable by LED301 Voltage at 6-pin Connection of
remote - (FWD indicator) o=l (IC301) dreps to ——— SW304-1 (C-CN)
controller? lights? 0V with FWD is UK? If not,
button pushed? replace it,
SW301 or Voltage at Output from 18302 8-pin 10301 (6-pin) &
relating 1l-pin (1C303) 6-pin{1€302) is & 1C303 SW304-1 (NC) are
circuit is ie less than P inversive when B 12_pin are not connected
defective. 0.4V? comparing with poorly exactly.
that from 8-pin? connected,
Check IC302 & Voltage at 5-pin poor connection
relating (IC301) is less ~——gu] of 3-pin (1C302)
cireuit. than 0.4V7 & 5-pin (IC301),
IC302 is broken.
y y
Voltage at SW304-4 or the Voltage at 10-pin
1l-pin (1C303) —=—=pe{circuit is (1c301) drops to w1 IC301 is broken,
is OV? broken., less than 0.4V wiih
FWD button pushed?
y ' ‘
Voltage at A-pin Poor connection
2 IC303 broken. (1C302) drops as g 0f 10-pin
c. | above? IC301} & 4-pin
: 1C302).
f
IC302 defective. |
REV PROJECTION ISN'T WORKABLE
orkable by REV FLIP_FLOP Voltage at 2-pin Connection of Replace
Imote —ge] 158 workable ol (IC301) is OV SW304-5 (C-CN) —it.
ontroller? by REV ON or when REV bution is OK?
STOP ON? is pushed?
1 i Y
5W303 or the Voltage at Poor connection Voltage at 3-pin Poor connection Poor connection
relating 9-pin (IC303) between IC302 (IC301) is less . between IC302 between IC301
circuit is is less than [~ (11-pin) & than 0,4V? — {G-pin; & IC301 (12-pin) &
defective. 0.4v? 1303 (9-pin). 3-pin}, or SW304-5 (NC).
IC302 broken.
Y | §
Voltage at SW304-4 or Foltag; at 13-pin
8-pin (IC303) relating IC301) drops to
is QV? -®circuit is lesgs than 0.4V e 1C301 broken.
broken. when REV button
is pushed?

I1C303 broken.

Voltage at l-pin
(1€302) drops to
less than 0.4V
as above?

Poor connection
between IC301
(13-pin) &
1c302 (1-pin)

Y

[1C302 broken,
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PROJECTOR DOESN'T STOP

_ Voltage at 9 & 12-pin Poor wire connection to
Projector starts normally?|----me{ (1C302) drope to OV when | ———-pf IC302 (9 & 12-pin).
STOP button is pushed?

Iic302 is defective. —l

Controllable by remote Connection of SW304-6 SW302-6 or the relating
Jcontroller? T (c-cn) is OKk? S circuit is defective.
Y :
SW302 or relating circuit Poor wire connection
is defective. among SW304-6 (NC}, 9-pin
D and 12-pin (IC302),

PROJECTOR STARTS AS SOON AS POWER SWITCH IS ON
(Reset system isn't workable)

Stops by shorting across When turning off the power R302 opens.
CAORR . o AL e #= and shorting across C302, | ———-_- e
RESET system works?

4 y

ID}{)-Q and €302 open. [0302 opens., I




Voltage between at

DZ45]1 and ICA51 are

MAIN MOTOR DOESN'T RUN

91

3 & 7-pins (IC451) = broken.
is 12v?
f

Voltage between at Voltage at B-pin Voltage at 2-pin ICk51 is

3 & h-pins (IC451) o (1C451) is 1,7V? (1C451) is about 5V? |-——ae| broken.

is 1V?

y

Resistance between - Speed adjustment Voltage across RA429 R428 opens.
11 & 12-pins is ———pmresistor line is is about 1.7V? p| B429 shorts.
27Kohm (18 fps)? poor connection.

Ch57 i's connected
correctly?

Poor connection

IC451 is broken.
Ch57 opens.

Y

between IC451 (B-pin)
& RE29 (+ side).

Motor runs by short-
ing Tr453 (E-cC)?

Y

Motor runs by short-
ing Tr452 (E-C)?

| 4

i

C}Tr!ﬁ} is broken,

Tr452 is broken.

Voltage between 3 &
b-pins (IC451) is less
than 0.6V?

Y

MOTOR ROTATION IS

When you shiort

“T ™ Tr452, FS03 burns?

Y

Ch51, D404 short.
Motor shorts.

ing Tr451 (E-€)?

Motor runs by short-

Tr451 is poorly
connected.

i

Tr451 is broken, ]

OUT OF CONT

ROL

(1c851) is
1.7v?

Voltage at B-pin

about

R428 shorts.
R429 opens.

Y

Voltage between E-B
(Tr452) is OV?

Tr453 is defective.

Input of me
0.2V is app

1-pin (IC451)

re than
lied to
1)?

Generation circuit
—————— = apens.
DL05/D406,/C461 short.

i

Motor stops by opening
Tri51 (B)?

B

Tr451 is broken,
D403 shorts.

Resistance
11 & 12-pin

Tr452 is defective.
Tr452 (B-C) circuit
shorts.

27Kohm (18

between
8 is
fps)?

Speed adjustment
------ = resistor line shorts.

Y

Shorted across C4577|-——--— = IC45] is defective.

Y

C457 is def

Relating circuit teo

ective.

92
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€. Circuit Analysis
a. Logical Circuit
When a voltage at input/output of the logical circuit gate is high —- Vee (Supplied voltage), it is called

'1' or 'High' and when low ov), it is called '0' or 'Low!. The symbol 'o! of the gate means the inversion
of the signal (Inverter). Inverter means that the inversion of '0' is '1' and vice versa.

GATE:
ABX A =X
4 HE 000 (1+1=1) Only in the ecase both A and B are o,
OR gate A % 011 %=0,
B 101 When A is 1, X+0 regardless of B,
111
ABX A+B=X X is inversion of X of OR gate,
A 061 When X is 1 at OR gate, X is 0 at
NOR gate X 010 this NOR gate and vice Versa.
B . 100 When X is 0 at OR gate, X is 1 at
110 this NOR gate,
ABX AxB=X
. A ] 000 Only in the case A and B are 1, X=1.
AND gate _} X 010 When A is 0, X=0 regardless of B.
B 100
111
Z ABX AxB=X
A - 1 =
NAND gate X g0 X is inversion of X of AND gate.
B 011
S
110
AR
INVERTER A —[>o— a 01 A is inversion of A,
10

EQUIVALENT GATE:

A—o
B—qg

IT!_ |
I
Il

ﬁ_
R |

oo
Cob

L;H
o B
b
=)

e

!
¢
¢
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a. Logical Circuit (Cont'd) 95

GATE COMBINATION:

RS Flip-Flop (RS F.F.) Une Shot

5 — -]

= ]
O e a ;Ej
R — 4 R 2 O
., ) :)c

X
: ! c
This cireuit is workable by the input of only 0 pulge.
When S is 0, Q will be 1, 8
When R is 0, Q will be 0. (T ia the inversion of q.) R
Don't apply input of G to both S and R. (Inhibited input)
L

Transition Chart

RESET RESET i SET SET When O pulse is given to A, the plus
tinues to come from X for the
53 g0 ’ G vave continy m 0 1
&2 2 ,g:u i period of time pre-controlled by C.R.
IR ~_Reset
Timing Chart Timing Chart 3
—iming Lhart ~iming Lhart

i | S | !

O : R I
e <]

[—.
=
e

ol

L level of input at NAND gate

a. Logical Circuit (Cont'd)
STATE OF THE PROJECTOR:

o

Correlation between operation and signal at each point of ICs

Operation Key FwD FWD—=STILL | FWD/REV-=OFF FWD/REV-» STILL #OFF REV REV-=STILL
Shygial Neame State Forwarding gz:iirsl::ng Stop Stop after STILL Reversing E‘:’illsi:g
in Circuit Diagr

FWD : @) O

T (0] (@) 0 ®)

REV O O

REV o O O O

FWD STILL O
FWD STILL @) O O o ®)
REV STILL o

Remark: Should be read the FWD and FWD signal as FWD STILL and FWD STILL
respectively, in the control cireuit diagram {-- going to Amplifier).

These FWD and FWD are muting power on recording.

a6
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a. Logical Circuit (Cont'd)

GATE CIRCUIT USED IN THE G5-1200:

Contrel Circuit for FWD and REV

FWD IN
—_— 9
FWD STILL
FWD STILL
REV IN
STOP IN i REV STILL
STILL IN
[
Il
|l
Timing Chart
*1: REV input is not effective even if REV
Q button is pushed during FWD Projection,
FWD IN ] I T Al |
REV IN I (” u I “ *2;  FWD input is not effective even if FWD
button is pushed during REV projection.
STOP IN (] | ] ] |

STILL IN i [—I [—I *3: The state of FWD F.F. (F1ip-Flop) doesn't

change even if STILL button is pushed

a ] 0l r, i while the PWD F.F. is set, but final
8 *2 output (FWD STILL) is stopped until STILL
b " *'_‘1 "—u " button is pushed again.

*4: REV F.F. is the similar function to FWD
REV [ g A T 1

: F.F.
1*3
FWD STILL | l [ | | L"I ke
FWD STILL LJ '] [ LJ LJ

NOTE:

¥ x4

REVY STILL [ | | | [ ]l [ All inputs (FWD, STOP, REV) are raised to High

when STILL button is once pushed.




FWD Circuit 29 |

12v 35v |:
Fan motor RECT 302 RECT 303. 304 '
———(FM)=nmere ’
S} 3
=
SW 308 E3
Lamp) o =
H p s T SWaoz
Q) 10
; SL3oy  [SL3 :
| i "r==|Heod | [Heat |- :
olLo relisy ; e M
c$}5 S&hnu 1 ‘Kérvaos M
& o qin
(Lamp) * {Thread) $-AAAN Traiz mator
|
Yovaon
FWD STILL i
& Tr 309
2l \
D306
:L;/ Daos
Tr315
Tr313
SLao Z
Thread ¥ e

b. FWD Circuit (Refer to Page 99)

FWD PROJECTION:

1. VWhen you turn FWD switch on, the output FWD STILL will be changed to High by operation of FWD starting circuit.
2. Current flows in RY301 and the main motor starts running. SL302 for heat-proof glass works. I

3. A bit late, SL304 for pinch roller and SL303 for head presser work.

4. Since Tr307 is ON during optical projection (OPT), the SL303 does not work.

DURING AUTO-THREADING:

1. Since Tr313 ias ON, Tr315 does not work and projection lamp does mot light. FM (Fan Motor) does net run at high
speed.

2. Since Tr310 is ON, neither Tr312 nor SL304 works.
3. Since Tr307 is ON, neither Tr309 nor SL303 works.

FAN MOTOR:

The motor turns slowly by the potential difference between 35V and 12V while the projection lamp is being preheated.
LAMP CIRCUIT;

While the main motor is running, the positive potential is generated by D306, D307 and D308,

It turns Tr315 on and RY303 works.

SL CIRCUIT:

For actuating the SL's, current flows from RECT303/304 (35V)/sW307/5W308/SW309 inte SL's because their attraction
power is insufficient. Once SL's work, they continue working with current supplied from RECT302 (12V).
Decreasing the current prevents SL from overheating.




FWD Starting Circuit

H:
Ve (L=
ARA ARAA
LA R A J YYvy
IC 301 IC 302 1C 303
OFF
13
WD STITL
o sTILL FWD STILL
i :
FWD 51:;1 STILL
Hs 3
3 REY
Hi
O STILL
REY

b, FWD Circuit (Cont'd)

FWD STARTING CIRCUIT: (Refer to Page 101)

1.

3.

By pushing the FWD button, voltage at each pin changes as shown
in the circuit diagram on Page 101 and FWD projection starts.

Even when FWD button is released (voltage at L-pin of I1C302 returns to High),
FWD projection goes on because voltage at 5-pin (I0302) is Low and
that at 6-pin (IC302) keeps High. ;

Even when REV button is pushed (voltage at 2-pin of IC301 changes to Low),
FWD projection goes on because voltage at 3-pin (1630'1} is High and
that at 1-pin (IC301) keepa Low.

By pushing the OFF (STOP) button, voltage at each pin is inverted and
FWD projection stops accordingly.

High
Low

)

101

102
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c. REV Starting Circuit

BEV Starting Circuit

H: High
Vee (L: T )
OFF
Q STILL
. 1. By pushing the HEV button, voltage at each pin changes
g | o o as shown in the circuit diagram and REV projecticn
REV STOP STILL #iiKkal
2. Even when the REV button is released, REV projection
J goes on because voltage at 2-pin (IC302) is Low and
that at 3-pin (IC302) keeps High.
Hs 3. Even when the FWD button is pushed, REV projection
4 FWD goes on hecause voltage at 5-pin (1{1301) is High and
e L ! that at 4-pin (IC301) keeps Low.
O STILL 4. In REV projection the ulse circuit does not work
P & :
because voltage at 1-pin (IC303) is High and Trigog |
turns the pulse circuit off,
EWD 5. By pushing the OFF (STOP) button, voltage at each pin
is inverted and projector stops,
|
REV Cireuit
1 LAMP CIRCUIT:
12v sy - : ) .
RECT 202 RECT 303/504 While main motor is running, positive
g /FA\A\FW )i potential is generated by D306, D307 and
X7 : , : D308.
T 28 Then Tr315 turns on and RY303 works.
RY302 E (37
303 S h 4 | o
Lamp ' o : SL CIRCUIT:
Since the output (REV STILL) is High, Tr304
ko ! turns on and RY302 works. -
Hi Main
2 ‘\o O honlic s ony H30% b ki SW307 off
S0 SW 3 ry 302 and continues to work by the current
5 -
REV STl tenel sed supplied from RECT302.

D 306
-
-
= D307
‘h
D3oa

ank
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d. STILL Function Circuit

STILL Function Circiut When you push the STTLL button, each input of FWD, OFF and
REV is cut regardless of their position,
FWD 15 A " h ST tt i
12 ﬁn FWD STE-IIHJ 8 200n as you push the STILL button, each input and ouiput
, I = at pins of IC303 changes as follows.
"
i1 Pin No. Voltage
8-pin ' High
i ’ o REY STILL: 0 19 in High
T 13-pin (FWD STILL) Low  (regardless of 12-pin voltage)
l 10-pin (REV STILL) Low (regardless of 9-pin voltage)
STILL l-pin (FWD STILL) High (STILL prejection starta)
\
STILL/ON+FWD
STILL/FWD TN Intcr 302 asy| RECT 303/304 / ik

Only while pushing FWD/REV button,
slow motion is possible.

SL Pinch roller OFF
Heod presser > OFF 7 : +

Heat proot glass STILL/ON+REV

FWD
STILL/ON+EW! w2 6 -
‘—0 SW304-3
. i REV
(Motor Circuit} RECT Control _@_/
30 " STILL
Main molor 30 b_{\_i

Circuit
SW304-5

OFF




e. Governor Circuit 107

FG

Wave-form
shaping
cirenit
Trigger

pulse

Q One shat

Integration

clruit

Comporaling
circuit

£l

Governor Circuit

selector F
|Reference voii- : DC or
00 Generoting Cones "] anpiitying el
v circuit r Sl circuit | circull

! Governoré ‘
[NORMAL)
I ESS?
NORMAL ; too Slow ‘

P AU o e i s

R T AT SR e e e D
Wove form Trigge: One Integration . ‘\
RO S ™ By
‘ i ! \\
& fps i Phose \\
18724 i il e

CONAOFF
Direction
clreult)

NN U T Y R \ZAVAVAVAVAVEVEVY:

2 B e T T g O s, O e, BT )
f_\u\_;\_;\_;u\_/\_/u uﬂCF\JC\JCbC\:P\:F\j‘

- TR Dy L I l l = Al U O T PR

mm 30 T VR i W

O

the square wave

18 fps m
24 fps Illl'll

(Time constant varies

of multi-one shot)

VYA 24 pulses/l rpm

H_,, ' CN405-¢
b
& Tr453 el
@ @ 4

D
Gue shat VEC CN406-5
1C 451 MPC 4007, C
) = .
®
s5v 17v
CN40741 ) CN407-2

Reference voltage

output Tr451

D404 :

Speed
adjustment VR404
R&2S
Syne-start
5{1;0 SuEll:::e MW Traos R428
S reference
1i
Sync-meter = VR403 {‘E;‘{,g S FDF‘_‘L REV
Ad justment = o, o

CN403-3
— 00— |

Sync-alow,
fast signa

l\ L o
NOBMAL reference

= voltage split to
R427 iﬂ‘?? RA42R 25
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£

ES5 Circuit

ESS is the pulse talkie system controlled by the built-in pulse control cirenit.

ES8 Circuit

=5V

D

tn

Start signal
{Loas of 3 pulses

starting)

109
C405 Discharging
; Filter
,—-‘c 405 Charging circuit
fp
Constant vollage
Tr408
Speed
' Eeteétive
b4l z output
at beginning of R%;}gtor
T ESS ref.
o L voltage

7777

|

Speed sensor
output

Vee

|Fnlar |
cireuit

FAST
SWa03

C 405

PULSE IN:

When negative pulse goes inte l-pin, the output at 3-pin
changes to 1 and G405 is echarged. Since the output at 4-pin
changes to 1, that at 6-pin changes to 0 and that at 2-pin
becomes 0. Therefore, the output at 3-pin keeps 1, ;

REED SWITCH ON:

When reed switch is ON, output at 5-pin changes to 0 and that
at 6-pin changes to 1. Therefore, C405 is discharged. Since
the output at 2-pin becomes 1, that at 3-pin changes to 0 and
that at 4-pin becomes 0. Therefore, the output at 6-pin keeps 1.

SYNCHRONIZATION:

The residual electric charge in C405 is a control output.

If the motor runs fast, the charge of C405 decreases.

If the motor runs slowly, the charge of C405 increases.
Synthesis electric charge is smoothed and it is led to split
circuit of ESS reference voltage.




f.

ESS Circuit (Cont'd)

ESS Circuit

Tape

Vol-tage at each pin:

Vee

Timing Chart

13 I R R i )

A ] T | RN k

4 e T [ o =
[
[

Ca03 = 4
B RS STLILIL L L
Raod 8 5 1 o o e s
Caos/| :/i /t /| /l /I /| /t
777

111

No pulse from tape When negative pulse puts
(sti1ll conditions vinte 13-pin from tape Bemarie
(A) -point Low 13-pin Low * as far as (A)-point is High.
9/10-pin Low 11-pin High .., *
8-pin High C403 Charged ** The output at (A)-point returns to Low
12/13-pin High (A)-point High ... ** after the time (fixed by time constant
11-pin Low 8-pin Low of C403 & R404) and the projector returns
C403 Discharge 12-pin Low ‘to the still condition, |
|
[
4 Il
.i.
|
|
Pulse Recording Power—Supply Circuit
Trals
Dan
IC303 SWior
FwD STILL ? :
Dcl MY Traiz
3
MAG Qo OPT =
- it I
! D3o0s Pulse Glrl:l.lll SWios
12¥
IC303 1-pin | Pulse Circuit
Low ON
Projection HIGH OFF
FwWD
. - P
REV/STOP Tr317 Tr;IG D311 Pulse Rec. Power
OFF oN 12v ON
ON OFF oy OFF




FIG. 44
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8.

O

OPERATION SWITCH UNIT (1)

TROUBLESHOOTING: (Refer to Fig. 44)

Unable to lock the STILL button -The (1) is out of position. Attach the (1), pushing it upward.

Motor doesn't tho :
oper:tor :Eshesugwn bE%:on The (5}(9) are defective or conneetors are half-connected.

Motor doesn't stop theugh : s
operator pusbed G button The (6)(10) are defective or comnectors are half-conmected,

Motor doesn't though i
o;e::to:epushe;ugﬂv :E%tun The (7)(11) are defective or connectors are half-connected,

STILL projection system ien't

workable though operator The (8)(12) are defective or connectors are half-conmected,
pushed STILL button

DISASSEMBLY;

L. Unscrew the (3)x2 and 1ift the (2) up slightly. Don't touch the cancel coil on the (2).
2. Unscrew the (4)x2 and remove the (1),

J« For further disassembly, refer to Fig. h4.

REASSFMBLY NOTES:
1. Follow the reverse way of the disassembly mteps.

2. Make sure that each button and switeh functions well,
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L4

FIG. 45

9. AMPLIFIER SECTION

A, Amplifier Assembly

TROUBLESHOOTING: (Refer to Fig. 45) i

Unable to shift MAG-OPT

The (4) is defective,

Unable to shift STERE0-MONG

The (5) is defective,

DISASSEMBLY:

1. Unscrew the (2)x% and pull out the (3)

The toothed lock washers are used under the (2),

2. Remove the (1), Smlliug it toward you.

Note that the (1

3. For further disassembly, refer to Fig. 45.

REASSEMBLY NOTES:

Follow the reverse way of the disassembly steps.

after cut a beaded binder,

is connected to the projector with connector.
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FIG. 46

A. Amplifier Assembly (Cont'd)

How to detach the amplifier board (1) from the amplifier board (10) --

TROUBLESHOOTING: (Refer to Fig, 46)

Spot recording malfunctions : The (3) is too long.

REC button movement isn't smooth The (12)(13) are defective.

Volume knobs don't turn smoothly Knobs are out of position.

Defect of amplifier from Page 123 forth
DISASSEMBLY:

1. Unscrew the (2)x3, & (3). Remove the (4)x3 and peel the (5) off.
2. Unscrew the (6)x2 with (7), and the (8) with (9). Detach the (1) from the (10).

3. TFor further disassembly, refer to Fig. 46.

REASSEMBLY NOTES:

1. Attach the (11) between the comnectors of (l}{lU) carefully not to touch resistors, capacitors, etc,
2. Attach the knob to the center of (5)'s hole respectively.

3. Don't forget to insert the isolation washer when tightening the jack.

118
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B. Amplifier Design

1. Stereo Circuit

The GS-1200 uses Track 1 as the left channel and Track 2 as the right channel.
It is possible to operate each channel independently.

The public address (PA) system and optical playback circuit are connected with only the left channmel.
One piece of bias oscillator is used for both channels,

2. Remote Recording

at

Solenoids are used for recording-playback changeover, so the operator can operate the changeover by remote

With use of remote controller,
noise. Refer to Page 160.

controller.
the pulse operation is easy and the microphone will not catch any projector running

3. Level Meter of Constant Level

There is an exclusive amplification circuit (not affected by volume/tone position) for the AUX OUT/Level Meter system
added to the amplification circuit for the spealier system.

The level meter can indicate the level of recorded sound as it is. With this facility,

. it is easy for o tor t
add other sound with equal level. Refer to Pages 156 and 157. i perator to

4, Muating Cirecuit

a. For playback:

To reduce or eliminate the nmoise (click noise on switch ON/OFF operation and other noise

: ; 3 ), control signal for
muting flows into the overload transistors {Trlﬂl, TrEDl) vwhich are used for the AIC cir

cuit on recording,
The muting system works on STOP/REV/STILL/AUTO-THHEADING, but it does not work when the PA switch is ON.
O Refer to Page 158.

b. For recording:

FPhoto coupler is used in order to mute the recording current.

This photo coupler turns ON (muting is released) when not only the REC button but also FWD button is pushed.
Therefore, when only the REC button is pushed, recording current doesn't flow into sound head. Refer to Page 161.

5. Biag Control

To reduce click noise on recording, the bias oscillatoer works when not only the REC button but also the FWD button
is pushed.

g. Recording Amplifier (Tr102, Tr202)

To aboid the tone control on recording, there is an exclusive amplifier for recording.

To compensate the phase shift between each input/output terminal for stereo performance, this amplifier is designed
as an inverted amplifier. The phase, which is once inverted by the head switching circuit, will be compensated.
And the operator can transfer the sound on one track to another track without phase shift. Refer to Page 159.

7- For superb sound performance, the tone control for
Bass is also provided.

8, High-Cut Filter for Transferring Sound

To allow the sound transfer between tracks, a high-cut
filter is connected to the playback circuit.

When you set the Track 2 side to the recording
condition, the Track 1 filter will function because

of a crossover comnection as shown in Fig. 47.

Refer to Page 157.

_Rec-Play switch
SWL01 (Track 1)

Rec-Play switch
5W201 (Track 2)

9. Transgistor Switch

To reduce the number of switch and wire, transistor
is used as switch (Trl05, Trl06, Trl07, Trlo8, Trill,
Tr205, Tr206 & Tr207).

Fig., 47

10. Earth | B e el el N ™ Jreemm———_————— 1
1 1

CN101.7, 22 |

Te prevent noise and escillation, the earth circuit :Pre—Amplifier : = Pre—Amplifier i

on the amplifier printed board is devided into three I 1 : s |
units -- Pre-amplifier unit, Power amplifier unit and | Power Amplifier : CNI01-10 t—Power Amplifier

Control unit -- and is respectively connected to the | L I :

contrel circuit printed board as shown in the schema. :Gontrol Circuit :1—-—\ CNIO01-16 I 1

1

Bach point is not affected. |

Control Circuit Board  Lacirer lemp Amplifier Board 190




C. Switches,

Jacks, Variable Resistors and Connectors in Amplifier Circuit

T o Tom
=
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SWITCHES: T
W No. i ig.
5W No Switching Track| Fig Remarks [ H 2[@ @
1| w101 | REC-PLAY 1 Workalble by solencid DOUBLE @ DOUIIII.E k= :
2 | sw2p1 L a " @\ REC REC /@
3 | SwW102 | NOR._DOUBLE REC 1 50 g
4 | swWep2 " 2 50
5 | 8W103 | for REC 1 1A} ;
6 | w203 " 2 48 = _ hoxaal PICRMAL
7 | SW104 | Voltage 1 for solenoid /@
8 | SW204 L a2 " MON|ﬂ
9 | SW105 | MAG-OPT 49
10 | SW106 | STEREO-MOND 49 o F
11 | 8W107 | READY- OFF 50
12 | sW108 | for SPOT REC 50
13 | SW109 | ALC-OFF-PA 50
~omy LEVEL g,
l\,/ (I |»>/ (i 0 * ’@
JACKS: ;
Jack No. Purpose Track | Fig. !@I l@l
14 | J101 | MIc 1 50 [L ” : L3
15 | J201 " 2 50 AUXIN () AUX IN.CS
16 | J102 | AUX IN 1 50 Fig 48 ’@
17 [g202 | » 2 50 ; s @/
18 | F105 | Monitor 1 50 {° @)
19 [ J203 | n ° 50 | @ TREQ MAG ® @] meq BA e
20 | J104 | Aux cur 1 54 N I sl = ()
O 2| | | MR e Cp
22 | J105 | Headphone 50
21900 [ o e = ‘ [ R A
MONO OPT—1 Fig 50
Fig 49
CM105 {receptacie)
VARIABLE RESISTORS: Amp.board| 2) 123
VR No. Purpose Track| Fig. "—I
’:'%11 VR101 Volume control 1 53
(_,15 VR201 " 2 53
26| VR102 |AUX IN level s | 50 -
27| VR202 n 2 50 |.
28| VR103-1 | TREBLE 1 53
29| VRI103-2 | BASS 1 53
30| VR203-1 | TREBLE 2 53
31| VR203-2 |BASS 2 53
32| VR104-1 : 1 50
33| VR104-2)|DOUBLE REC (linked) | , | 20
341 VRIO5 Bias adjustment 1
35| vR2o5 n 2
36| VR1S4L AUX OUT level meter 1
ad justment
37| VResk " 2
|
CONNECTORS:
CN No. Conmection Fig.
38 CN101 (30P) | Amp-board (1) | Control eircuit | 51
39 CNlo2 (309; " (1) | Amp-board [2} 51
40 cN103 (30P f 2 n 1) 52
L1 CN104 ( 3P) " 1) | Level meter 51
42 ©N105 ( 3P) Y (2) | pouBLE REC 51,52 (20
. level VR
43 CN106 (10F) n (1) | cancel board 51 M 2R/ [O1e——2 7|
44 ©N107 ( 3P) | Built-in SP Control circuit
45 CN108 ( 2r DIN; Ext. Spea.ker{l} 54
46 cN208 { 2P) | (DIN " 2) | 54 g 2 @

122




Troubleshooting

Sound is played back thru
AUX oUT (L)?

Level meter (L) indication
is OK?

SOUND ISN'T PIAYED BACK THRU SPEAKER OF L- CHANNEL

—

When you apply a 400Hz signal with -72dB to between
CN106-6 and CN106-7, the aignal is played back thru
apeaker, ext. speaker, monitor or headphone?

\

Trouble in cireuit
ol @around IC101

(Bqualizer ampli-
fier) (Page 153),

L §

Defect of sound head (L), Adjust azimuth after
replacing it (Page 39-46 & &93

Breaking of cancel coil. Eliminate noise after
replacing it (Page 50).

Seound on Track 2 is played
back thru speaker (L) by
shifting to MONO position?

___.-..

Sound is played
back thru MONI (L)
or headphone?

Trouble in eircuit around
IC103-1 (Power amplifier)
(Page 155),

e

i

A

Trouble in eircuit around
1€102-2 (Tone amplifier)
(Page 154).

Trouble in circuit around
Tr101/Tr105 (for Muting ALC)
{Pages 158 & 154).

(Refer to R-Channel Circuit corresponding to the reference page in the box)

Sound is played
back thru extra
speaker (L)?

Defect of CN101-24.

Defect of J103 {HUNI (L)).
Defect of J105 Headphone ).
Poor contact of above,

- — —

\

Defect of CN107 (Built-in speaker connector).

Breaking of speaker (S?IUIL

SOUND

ISN'T PLAYED BACK THRI SPEAKFR OF R-CHANNEL

shifting to MONO position?

JSound is played back thru When you apply a 400Hz signal with -78dB between Trouble in circuit
AUX OUT (R)? ‘puf CN106-4 and CN106-5, the signal is played back thru pf around I€201
Level meter (R) indication " | speaker, ext. speaker, monitor or headphone? * | (Equalizer ampli-
is OK? fier) (Page 153).
Defect of sound head (R). Adjust azimuth after
replacing it (Pages 29-46 & 49),
Breaking of cancel coil. Adjust noise after
replacing it (Page 50).
Y
Sound on Track 1 is played Sound is played Trouble in circuit around
back thru speaker (R} by L ———gm| back thru MONI (R) p IC103-2 (Power amplifier)

or headphone? (Page 155)

Y

I

Trouble in cireuit around
1C102-2 (Tone amplifier)
{Fage 154).

Trouble in circuit around
Tr201/Tr205 (for Muting/ALC)
(Pages 158 & 154).

Defect of CN101-9.

Defect of J103 (MONI (R)),
Defect of J105 (Headphone).
Poor contact of above,

Sound is played
back thru extra
speaker (R)?

|

Defect of CN107 (Built-in speaker connector).
Breaking of speaker {201). :

123
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SOUND ON BOTH TRACKS ISH'T PLAYED BACK TIRY SPEAKER

Amplifier fuse

Sound is played back thru

(F502) burnt?

i

AUX OUT?
Level meter indication are
OK?

y

Replace it.
(Page 152)

Sound is played back thru
MONI?

.

i

=
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R107 & R207 are
R186 touches to

earth circmit.

L-R common cirecuit in equalizer amplifier is defective:
Poor contact of SW105-3 (M-0 sW),
R1B8 is open or touches to earth circuit,

open or touch to earth circuit.
(Pages 153 & 163)

Signal of 100mV-300mV appears

[on 5 & 10-pin (IC102)7

i

Defect of built-in speaker
connector {CNIO?}:

SW101-9/5W201-9 (for
recording-playback switch).
Poor contact of headphone

Trouble in L-R common circuit
in power amplifier:

Defect of IC103.

Poor soldering of 7 & 9-pin
(1c103).

-

L-B common circuit in tone
amplifier is defective,

Defect of IC102,
R124 is open.

Cl18 shorts.

Poor contact between
CN102 & CN1D3-30,
(Page 154)

jack.

Ri143 is open.

Ci31 shorts.

(Page 155)

NOT PLAYFED BACK OPTICAL SOUND
=

Exciter lamp is
lighting?

Breaking of exciter lamp.
Solenoids (for pad roller and heat-proof)

function properly?

-

Trouble in 12V power circuit:
Breaking of fuee F50%4.
Defect of C316 or RECT302.

&

f

'

[Salenoid for head presser is at OFF position?

-+

Spot lamp for level
meter is lighting?

Poor contact of
CN101-1,

Y

Voltage for exciter lamp i= improper:
Defect of CN302 or eircuit around IC304.
Refer to the constant voltage circuit for
exciter lamp in control ecircuit diagram.

When lighting
{flunreacent} to
the solar battery,
noise comes out?

PA (Public Address)
is workahle?

Optical amplifier is

defective (Page 163).

'

]

Poor adjustment of
exciter lamp and
sound lens

(Page 53-56).

Resistance between
CN106-2 & CN106-3 -
is about 10Kohms?
Measure it after
disconnecting
CN106 from the
cancel board.

|

|

Defect of SW1D5-2
(M-0 sW).
Poor contact of CN10O1-3.

Bl

Low reasistance:

At Trl08 - about 0.7V9 ==

High resistance:

Broken of CN106-2/CN106-3.
Breaking of shielding
wire for them.

SW105-3 (M-0 SW) shorts.
R188/186/185/107/207/

Defect bf TrlOB.
CN106-2/CN106-3
sghort.,

R177 shorts,
R178/C162 touch
to earth cireunit.

€171/163/106/206 touch
to power—supply line.

When you put a signal of 400Hz with -57dBs into
(N106-2 & CN106-3, the signal is played back?

]

Breaking of R178.]

!

Defect of solar battery (Page 54).
wire (between solar battery and cancel board).

Breaking or short of cancel board/shielding
Defect of CN106-2/CN106-3.

104
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LEVEL METER (L) OR (R) SHOWS NO INDICATION IN PLAYBACK l
(though Sound can be played back thru Speaker) :

Sound is played back thru AUX OUT? |. ------- -—| Defect of IC104-1 or ICI04-2 (line amplifier) (Page 15_6}._]

i

Level meter indication is 0K in
recording?

Breaking or poor soldering of level meter:
_______ -] CN104 (between amplifier & level meter),

C139 or €239 shorts.
D102/D103 or D202/D203 touch to earth circuit.

Y
Trouble in ‘circuit around Trl04 or
Tr204 (meter amplifier). (Page 157)

BOTH LEVEL METERS SHOW NO INDICATLON IN PLAYRACK
(though Sound can be playcd buck thru Speaker)

Trouble in L-R common circuit in line amplifier:
Sound is played back thru AUX OUT? | ________ e Defect or poor seldering of ICl0A,

11155 opens or touches to earth circuit.

€152 shorts. (Page 156)

i )
Defect of CN104 (between amplifier &

level meter).
@ Parts around meter amplifier (Trl0k/Tr204)
touch to each other. (Page 157)

IC104 (1/2 LA3122) of line amplifier is of composite type, so at first check the applied
valtage (+20V at 8-pin) circuit when both level meter indicators do not swing.

SOUND ISN'T PLAYED BACK THRU AUX OUT (L) OR (R)
(though it can be played back thru the Speaker)

Trouble in circuit around IC104-1 or

l Level meter indication is OK? I- —————— ™ Tc104-2 (1line amplifier). (Page 156)

L |
R158 or R248 is breaking or touches to earth circuit.
(Page 156) :

CN101-28 or CN101-13 (between amplifier and control
circuit) is poor contact or touches to earth circuit.
J104 or J204 is defective, poor contact or shorts.

SOUND ISN'T PLAYED BACK TIRU BOTH AUX OUT
{though it can be played back thru the Speaker)

Trouble in L-R common circuit in line
s = T amplifier:

[L‘EVEI mpter rndicavion 1o 0K ]' _______ ™ tefect or poor soldering of IC104.

R155 is open or touches to earth circuit.

€152 shorts. (Page 156)

|
R158/R258 are open or touch to earth circuit.
CN101-28/CN201-13 (between amplifier and control

circuit) are poer contact or touch earth circuit.
J104/J204 are defective, poer contact or short,

o e
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fram 1C103-1
S

to PCI101

CN102-25 to EXT. §'P(@{CN208)
CN103-25
J203
CN103-1
CNI02-1

SW201-9
from 1C103-2 R
to PC201
0 SOUND ISN'T PLAYED BACK THRU MONITOR (L) OR (R)

- (though it can be played back thru Built-in Speaker)

I Sound is played back thru headphone jack? L ________ »| Trouble in Track 1 {L):

R144 shorte or touches to earth circuit.
R145 is open or touches to earth circuit.
1 Defect or short of J103/J105.

Trouble in Track 1 (L): Trouble in Track 2 (R):
Defect or poor soldering of J103.

R244 shorts or touches to earth circuit.
Trouble in Track 2 (R): R245 is open or touches to earth ciremit,
Defect or poor seoldering of J203. Defect or short of J203/J105.

Poor contact of CN102-25/CN103-25/ CN102-25/CN103-25 touch to earth circuit,
CN102-1/CN103-1.

SOUND ISN'T PLAYED BACK THRU HFADPHONE JACK
(It is UK thru Speaker)

SOUND ISN'T PLAYED BACK THRU EXTRA SPEAKER
(It is OK thru Built-in Speaker)

LPoor contact or defect of J105 (Headphon'e Jsck)] Track 1: Poor contact or defect of CN108.

Track 2: Poor contact or defect of CN208.

10




PA (PUBLIC ADDRESS) SYSTEM ISN'T WORKABLE

It is workable when M-0
switch is at OPT?

Optical sound can be played
back:

Defect of IC105 (Optical
amplifier) (Page 163).

Y

Poor contact or
breaking of DI111.
Poor contact of SW109-2

PA is workable when FWD
button is pushedf.

Voltage at 7-pin (IC105)
is about +19V when SW109

(PA-OFF-ALC) is at PA?

Poor contact of SWI09-2,
Poor contact or breaking
of D111 (Page 163).

(Page 163).

A

i

Poor contact or short of J106 (PA MIC).
H179/R1B0 are o?en or touch to earth circuit.

SW109-4 ahorts (Page 163).

Voltage at base-pin (Trl05)
is about +0.7V when SW109
(PA-OFF-ALC) is at PA?

i

DI04 is open, poor contact or touches to earth circuit,
R169 is open, poor contact or touches to earth circuit.
Defect or poor contact of Trl05 (short between B & E).
R270 touches to earth circuit (Page 158).

Resistance betwaen C & B
(Tr105) is less than 1Kohm
when PA is ON?

Defect or poor contact
of Trl05 (Page 158).

/

Poor contact of Trl05 collector (Page 158).
R167/R168 are poorly soldered (Page 158).

R265/R266 touch to R268 (they are for Track 2).

SOUND ISN'T PIAYED

BACK IN STERED

(though Stereo-Mono Selector

(5W106) is set at STERED)

It is OK thru headphone jack
{J105)?

It is 0K thru AUX OUT
jack? y

(Page 155)

Y

'

pe| CN106-6/CN101-21/CN101-8/CN101-23 short,

Poor contact or breaking of
CN107-2 (between control

circuit and built-in speaker),

Poor contact or short
5W105-4 (M-0 switch).

SW105-1 (M-0 switch) shorts. SW106-2/SW106-

of R134/R234,

3 (stereo-mono switch) short,
Poor contact or poor soldering of
1102 is defective (Page 154).

from Recoding Amp ®*—@—@———op .
from Tone Amp D) >—0—0—

._ﬂP’o—_

te SW105-4
A

SW106-2
CN101-21

to IC103-1
(Power Amp)

SW106-2

MONO R134
OPT STEREOQ
MAG STEREO
SW105-1
] MONG /™ %%
L SW106-3
CN102-27 R
trom Recording AmP (@ s to 1C103.2
CN1Q3-27 _o/o_@—" (Power Amp)
from Tone Amp @ P CMNIOI-5
CN103.28
CN102-28
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LOUD HUM 1S HEARD THRU BOTH SPEAKERS

Is hum still serious

Is hum still serious even

even when volumes
are turned to zero?

Y

when CN106 is disconnected?

\

Hum from SP (L)
decrease when
CN101-21 or
CN102-12/CN103-12
are earthed?

Cl71 is defective, breaking
or poorly connected (Page 163).
R188/R186/R107/R207 short,
touch to other parts or

poor soldering (Page 163).
Power (for PL/solenoids) in

control line is leaking into
amplifier circuit,

Adjust the cancel coil zPage 50).

Defect of micro-switch (for voltage change of pad
roller solenoid/bead presser solenoid/heat-proof
solenoid/release solenoid) (Pages 48 & 71).

(=~ "™ Defect of 12V line power-supply (C316/RECT302 are

defective).

Magnetic flux leakage from power transformer is
abnormally large.

Magnetic shielding for head is defective.

133

Hum from SP (R)
decrease when
CN106-6 or
CN102-28/CN103-28
are earthed?

Y

- = =

Ripple voltage at power line
{CN101-25/CN102-30/CN103-30 )
is more than 5V P-P?

Voltage at I1C103 output
terminals (5 & 11-pin)
is some +18V

b= e ] ———

Defect or poor soldering
of 1C103 (Page 155).
Defect or poor soldering

\

respectively?

of parts relative to IC103.

A

C318/RECT305/RECT306 are
defective, breaking, shorting
or poor soldering.

Trouble in power-supply circuit:

Power (for PL/solencids)
in contreol line is
leaking into amplifier
circuit.

Input to power amplifier is defective.

R143 shorts.

Poor soldering or breaking of c131/c132.

R143/R136/R157/R138/R135/C131/C132/C130/€129 touch to

other parts (Page 135).

L~-R common circuit in tone amplifier is defective:

R124 shoris or touches to other parts.
Defect of IC102., Breaking, poor soldering or
attaching in reverse of C118 (Page 154).

LOUD HUM DURING OPTICAL PLAYBACK

Loud hum even when you

y

Ripple is riding on the exciter lamp current, i.e. trouble in power
remove the exciter lamp? L---- p{ circuit for exciter lamp, VR301l touches to C316.

Earth in control circuit touches not only exciter lamp socket but
also base frame.

Refer to the circuit diagrams for control circuit and exciter lamp
constant circuit.

Loud hum even when you
remove the CN106?

Y

Solar battery is defective (Page 54).

l ———m| Shiclding wire (between cancel board and solar battery) is defective
or touches to other parts.

Cancel board is defective, poor soldering or touches to other parts.

Trouble in circuit around IC105 (Optical amplifier), i.e. Defect of CN106-2/CN106-3 and shielding
wire (between cancel board and ampli!ier).
R177 is open or poorly soldered.

Miswiring of SW109-4 (PA-OFF-ALC switch)/J106 (PA MIC jack).
R182/C170 are open.
Parts around IC105 touch to other parts

R184 shorts.

IC105 is defective.
(Page 163).
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OSCILLATION DURING MAGNETIC PLAYBACK

Oscillation at high frequency range:

Earth in amplifier is correctly grounded?
(Resistance value between earth of J201/J5102/J202
and base frame is less than 10 ohms).

Y

~~pe| @mplifier board (1),

Poor screw tightening of amplifier holder (1) and
Earth pattern around Jl01 (MIc)
is open. Amplifier isn't attached firmly to base
frame, Tighten it with toothed lock washers firmly.

Oscillation atops when Gain (400Hz) is NORMAL
you remove CN!.O(:J o] Track 1: .
{between amplifier and Input - CN106-7/CN106-6
cancel board)? Output - 96dB £Speaker
60dB (AUX OUT
Track 2:
Input - CN106-5/CN106-4

Output - 102dB (Speaker
66dB (AUX OUT

~——=4f Check the under

Too large:

parts —- Open/touching to other parta,

Track 1 Page Track 2
EQUALIZER (46dB) R109/C110 (153) R209/C210
TONE AMP  (28dB) R117-R122/VR103 (154 R217-R222/VR203
LINE AMP (26dB) VR154 5156 VR254
POWER AMP (40dB) R139/R140/¢133 (155 R239 /R240,/C233

Sound head case isn't
grounded surely.
Breaking of cancel coil.
Breaking of shielding
wire (between cancel
board and head).

Breaking of cancel board.

or for high-cut are OK?

TONE AMP
LINE AMP

Capacitors for phase compensation

-- incorrect capacity/soldering.
EQUALIZER (C107/C109/Clo2
C115/C116,/C113
€149/C150/C147
POWER AMP (C137/C134/C130

_--_h.lﬂesolder or replace them.]

/

(::} Poor comnection of
(at least more than 10mm).

J105 upside).
to other parts.
Paris are poorly soldered,

amplifier input/output cireuit:
J105 (headphone jack) wire is too close to connection board

Wire of J105 is too close to IC101 circuit {Put the wire to
Wires for each signal are defective or touch
Parts touch to each other.

Oscillation at low frequency range:

Disconnect the amplifier from CN1OL.

Resistance value between

GND INPUT CN101-7/CN101-22 (Pre-amplifier) and
GND OUTPUT CN101-10 (Power Amplifier)
is over 100 ohms?

Check the connection between both earth circuits in

Power Amplifier and Pre-amplifier.

Attachment of J103 (MONI-L)/J203 (MONI-R)/J105 (Headphone )
is improper. Attach them with isolating washer.

Earth terminal of J105 touches to amplifier holder (1) or
to VR104 (DOUBLE REC level adjustment) in pre-amplifier.
Earth circuit in power amplifier touches to earth circuit
in pre-amplifier.

Too large:
] Check the under parts -- open/touching to other parts.
Track 1 Page Track 2
Gain (400Hz) is normal? ™ equaLrzer hﬁng R109/C110 {153 R209/C210
TONE AMP  (28d4B) R117-R122/VR103 (154) R217_R222/VR203
LINE AMP (26d4B) VR154 ilse VR254 .
POWER AMP (40dB) R139/R140/C133 (155) R239/R240/C23

Defect of decoupling circuit in each amplifier and
elements for low-cut.

Track 1 Page Track 2

C171/R188 (163)

C106/R107/R108 (153) ©206/R207/R208
C118/R124/C117 (154)

€152/1155/c151,/c251 (156)
R143/C131/C132/R136/R137 %155; R238/C232/R236,/R237
€156/R164 157) €256/Ro64
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OSCILIATION DURING OPTICAL PLAYBACK

Oseillation at high frequency range:

Earth of amplifier is
grounded correctly?

Poor screw tightenin
-——= and amplifier board {1).

of amplifier holder (1)

Earth pattern around J101 (MIC) is open,
Amplifier isn't attached firmly to base frame,
Tighten it with toothed lock washers firmly,

Oscillation stops when

Gain (400Hz) is NORMAL?
you remove CN106

-

Input - CN106-2/CN106-3
tutput - 81dB (Speaker
47dB (AUX oUT

(between amplifier and
cancel board)?

Too large:
p| Check the under parts --

breaking/touching to other parts. Pag
age

OPTICAL AMPLIFIER éhm;: Rla2 163

TONE AMPLIFI1ER 28dB}: R117-R122/C120-c123/ (154

: VR103
LINE AMPLIFIER {26'13}: VR154 156
POWER AMPLIFIER  (40dB): R139/R149/C133 155

i
Replace solar battery Capacitors for phase compensation in each
(Page 54). - amplifier and for high-cut are OK?
gefect of shielding wire OPTICAL AMPLIFIER: C165/C167/C168 (Page 163) |~—~—=-* Replace them.
for cancel coil/solar & 3
battery TONE AMPLIFIER  : €113/C115/C116 (Page 154
S S LINE AMPLIFIER  : C147/C149/C150 (Page 156
it Lo btk i POWER AMPLIFIER : C130/C134/C137 (Page 155

J105 (headphone jack)
(at least more than 10wm),

Parts touch to each other.

Poor connection of amplifier input/output circuit:
wire is too close to conmection board

Wire of J105 is too close to ICInl
Wires for each signal are defective

circuit (Put the wire to J105 upside).
or touch to other parts.
Parts are poorly soldered.

Oscillation at low frequency range:

Disconnect the amplifier from CN1O1,

Resistance value between

GND INPUT CN101-7/CN101-22 EPre—mylifier') and
GND OUTPUT CN101-10 Power Amplifier)
is over 100 ohms?

Check the connection between both earth circuits in

Power Amplifier and Pre-amplifier.

Attachment of J103 (MONI-L)/J203 (MONI-R)/J105 (Headphone)
is improper. Attach them with isolating washer,

Earth terminal of J105 touches to amplifier holder (1) or
to VRIO4 (DOUBLE REC level adjustment) in pre-amplifier.
Earth circuit in power amplifier touches to earth circuit
in pre-amplifier.

L{iain (400Hz) is NORMAL?

Too large:
Check the under parts --
breaking/touching to other parts,

Page
OPTICAL AMPLIFIER (42d4B): R182 163]
TONE AMPLIFIER (28dB): R117-R122/C120-€123/ (154)
VR103
LINE AMPLIFIER Ezﬁdar VR154 }156}
POWER AMPLIFIER 40dB): R139/R149/C133 155

/

Defect of decoupling circuits in each amplifier and

of elements for low-cut. Poge
OPTICAL AMPLIFIER: C164/C166/C170 163
TONE AMPLIFIER  : C118/C117/C120/C121/R124 154
LINE AMPLIFIER  : C151/C152/C15% 156
POWER AMPLIFIER : €131/C132/C133/R136/R137/R138/R143(155
METER AMPLIFIER : C156/R16% 157

137

138




SW109 (PA-OFF-ALC Bwitch) is at correct position?

TROUBLE IN TRACK 1:

MUTING DOESN'T WORK IN PLAYBACK

Voltage at base-pin
of Trl01 is +0.7V
in operation of
REV or OFF?

Tri0l is defective
or poorly esoldered
(Page 158 & 154),

TROUBLE IN TRACK 2:

Voltage at base-pin
of Tr201 is +0.7V
in operation of REV
or OFF?

Tr201 is defective
or poorly soldered.

s

Head touch is OK?

Sound wasz recorded
with proper level?

Y

Gain of speaker in
playback is OK?

R169/R170/D104/Tr105 touch
———pm|power-supply line,

R112/R165/R166/R167/R168/
C111/C159/Tr101/cN102/
CN103-2 touch earth circuit
or short (Page 158).

R269,/R270/D204/Tr205 touch
povwer-supply line.
R212/R965/R266 /267 /1068
C211/C259,/Tr201/CN102- 16/
CN103-16 touch earth
circuit or short.

Shift the switch to OFF/ALC,

TROUBLE IN BOTH TRACKS:

139

Remove the amplifier from
CN101 (for amplifier and
control ecircuit),

Voltage between CN101-16 &
CN101-5 is +3V during STOP
or REV? OV during FWD?
+10V during THREAD?

Trouble in control
circuit,

v

Earth line of EXL mocket ig
exactly grounded to base
frame?

i

Earth the EXL socket
securely,

Voltage at base-pin of Trl0l/
Tr201 is +0.7V (Page 158)%

Normal voltage:

+0.7V ., during REC/PA.
0 V.. during other
conditions

Y

SW109-2 (PA-OFF-ALC switch)
shorts (Page 163)

or touches other parts.
D104/D20% touch other parts
(Page 158),

DIFFERENCE (OVER +34B) OF LEVEL METER INDICATIONS

- on Recording

& on Playing Back -

Readjust the head position.

Head is defective,
(Pages 39-46 & 49)

NOTE:

i Bias current is OK?

R168/R268 touch earth
circuit.

CN101-5 (for amplifier
and control circuit)
touches other parts.

Head touch varies with kinds of films, usage
frequency of films or curling of films,
causing level difference in the meter.

The level difference within 23dB, however,
is just permissible.

Readjust the bias
(Pages 162 & 164)

Trouble in circuit of PCIOL (photo coupler)/
Tr106 /PC201/Tr206 (Pages 155 & 161).
R148/C138/D102/R248/C238/D202 are defective.

R149/R150 are defective.

Too large:

Check the under parts -- open/touching to other parts.
Track 1 Page Track 2

BQUALIZER (46dB) R109/C110 153) R209/¢210

TONE AMP  (284B) R117-R122/VR103 (154) R217-Re22/VR203

LINE AMP (26d5) VRS54 156) VR254

POWER AMP (40dB) RI39/M140/C133 (155 R239/R240/C233

Readjust the VR154/VR254 position.
Replace a 4.7Kn resistor with a 2.7Ko resistor
(R161/R261) before the readjustment (Page 156).
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UNABLE TG RECORD ON TRACK 1 OR 2

Track 1. * (Track 2: Refer to Track 2 Circuit)

Set M-0 switch to M side, When REC butten is pushed Trouble in drive circuit
When REC button is pushed, LED101 —-———-g»| R-P shifting solenoid (SLim}/ ______ 4| for SL101.

(recording indicator) lights up? SW101 functions well? (Pages 160 & 161)

Y

IPoor contact of SWl101-1/CN103-5/CN102-5 (Page 161)

‘ a
Pushed the FWD button,

Bias oscillator oscillates?
(60KHz sine wave of 350Vp-p
(130Vrms} comes out across C172%)

Y

——~——gn| Trouble in power-supply section in bigs oscillation circuit,
D112 is broken or poorly soldered. (Page 161)

Recording bias current is about 400 A? Sound head is defective (Pages 39_40 & 49,
ALY ; MEASUREMENT ; Maladjustment of VL101 (trap coil)/VRIO5,
Iumm tube volloge meler} Connect a 100 resistor between head Short, poor contact, touching ather parts
m and (-) line as shown in the figure. or breaking of the following parts.
Set the SW102-1 to NORMAL -
A . 5 5
e o I Yswins Measure the voltage across the \"ngy(?l!;&/clix5/VR105‘/L105/L1?6/SW102
2 'b-sﬁﬁﬂ‘ i > resistor (40wV is OK) with VIVM R152 thqf;/r:N1u2-21/c,N103-21/(:N103-3
__;(&_'&( — ] {Vacuum Tube Voltage Meter), Cij-B/LNIOQ/B/CNHU-G/SH]‘U1-2°
—-— L2012 Check whether the bias current i i i i i
s’ White wire of shielding wire for CN1O6-6
P SRaRN TP A aL b (to ‘Imltage of 40-45mV) changes when touches to the earth circuit or the
turning the VR104-1 clockwise. covering wire, (Pages 153, 161 & 162)

Y

»Sound comes from MONI (L) or Sound comes from MONI (L) or Trouble in Trl02 circuit
‘headphone jack when recerding = |----- 1 headphone jack when recording| - ——----- -# of recording amplifier.
signal is supplied to J101?7 signal is supplied to J1027 (Page 159) '

Y

Trouble in IC101 cireuit of
mic-amplifier. (Page 153)

A
Level meter deflects when | Poor contact of SW101-9
recording signal puts in? {Page 155)
O
r - When FWD button is pushed —-
resigtance value across CdS3
in PC101 is under 1K :
PC101/R149/R150/C142/C143
’ touch to earth circuit.
A ’
Stop a bias by shorting the ;’
C175/R195/R196 to earth K
circuit, A When OFF button is pushed —- Breaking of R171.
When recording signal (OVU) |¢-—-— | voltage at contact point -—-p= R171/PC101/Tr106{C) touch to earth circuit.
puts in, signal across % between RI71 & PCIOL is +11V?| - (Page 161)
149 is AC 2.5Vrms? ¥
\\\
. |When REC and FWD buttons are Voltage at base-pin Breaking or poor
\ | pushed —— = ®of Tri06 is 0.7V2 |~ ® soldering or R172.
‘el voltage at contact point R172/R173/C160/
‘lbetween R171 & PC101 drops Tr106(B) touch to
Lo +2V: earth circuit or
i short.
Defect or poor soldering Defect‘or poor Defect or poor
of PCl01. soldering of Trl06. soldering of
Trioh. %Pnge 161)

Breaking of R150/VL (trap coil).
CN102-18/CN103- 18/CN102-3/CN103-3 touch to
earth circuit or are poorly soldered.
€N101-11/CN101-26/CNL05-3/CNL05- 4 /SWhD4-2
touch to earth circuit. (Page 161)
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143
RECORDING IS IMPOSSIBLE ON EITHER TRACK 1 OR 2

When REC button is pushed, When REC button is pushed, Drive circuit for R-P (Record/Play) shift
LED101/201 (record --# solenoid & awitch for R-P | --——— g solencid is defective (Pages 160 & 161),
indicator) lights? shift operate?

y

SWIO]/SWQ{)l/CNlOE—5/CN103/CN102—20/CN103-20/9112/9212/R198/R298/R19h are broken,
poorly soldered, shorted or touching to earth cireuit (Page 162).

g

3-15V:
Trl09/Tr110 are defective or poorly soldered.
_wr| B191/R192/R193/R194/€172/C173/C174/€177/T101 are

When FWD button is pushed, When FWD button is pushed,| .~ defective, short or broken.
bias ascillator oscillates?|--# voltage at Trlll collectorfc” Trlll/R195/R197/C175/R196 are defective (Page 162).
is less than +2V?7 \\\ =
“~g | Over 30V: Poor aoldering of

Al Voltage at base-pin| ———ooo # CN102-19/CN103-19/R194,

of Trlll is 0,7V? R195/1196/1197/C175/
+ Trl11(B) touch te earth

circuit (Page 162).°

Broken or bad solder-
ing of Trlll (Page 162).

Y

Tr106/PC101/Tr206/PC201 are oV

defective or their common R19!|/‘1‘1(]1 are broken or poorly soldered.
circuit is defective - 01?3 shorts., {Page 162}

(Page 160). Voltage across C173 is| ol

“2102/Tr202 (recording 20-30V? (Page 162) Over 30V:

_ Jplifier) are defective R195 is broken or bad soldered.

or their common circuits C174/T101 (1, 2 & 3-pin) short.

are defective (Page 159) Tr109/Trll0 are defective (Page 162).

i

T101 (9, 8 & 7-pin)/C172/VR105 vnzns/cwﬁ/cmoz-23/CN103_23/sm01-s/1.102/pmu3/PL203/
L202/CN102-7/CN103-7/CN103-22/CN102-22/SW201-8 short or touch to earth circuit (Page 162).

UNABLE TO FRASE SOUND ON TRACK 1

Csj * (Track 2: Hefer to the Track 2 Circuit)
Brasing current is more than 110mA? . Pugh the FWD button. The escillator
Bias oscillator starts work? is defective,
MEASUREMENT: = -—-—-#= (Page 162)
Comnect a 1 ohm resistor between the A 60KHz sine wave of 350¥p-p (130Vrms) | ~
erasing head and the shielding wire comes oul across C172.

(vhite wire) as shown in under figure.
Set the SWL02-1 to NORMAL side.
Check the voltage across the resistor A

Over 110mV is K. CN102-23/CN103-23/SW108/SW102/CN106-8 /CN108-10
are poorly soldered.
VIVM Shielding wire for CN106-8/CN106-10 is broken.
{Vaccum tube Shielding wire for head is broken or poorly soldered.
@ voltage meter] The head is defective, (Pages 40, 42 & 44

|

-1 3 _-Q_r_\_<_ 1E1
X CN1067 10 !

L}
St
b4 1 |
EH-2 3 o o

-EEEH’9

Y
Malad justment of the head.

Adjust the head touch.

The head is worn-out or defective.
(Pages 40, 42 & 44)
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NORMAL RECORDING IS IMPOSSIBLE ALC IS IMPOSSIBLE .
b g Il
(DOUBLE Recording is OK)

Trouble in Track 1: Trouble in Track 1I:

|
SW102-3 touches to other circuits, Mating on playing back|--—___ = Refer to Page 139, '
Erasing head shorts (Pages 40, 42 & 44). is OK? ; i
Cancel board/CN106-10/CN106-8 short. s i |
Shielding wire (between amplifier and cancel * i

board/CN106-10/CN106-9/CN106-8) shorts or
touches to the earth circuit.

Shielding wire (between erase head and cancel
board) shorts or touches to the earth circuit,

RL46/R166/D101 are broken or touching to other parts, '
R147/C140/C14] short or touch te other parts,
SW109-3 ia poorly soldered, (Pages 155 & 158)

Trouble in Track 2: Trouble in Track 2:

Check the similar points to the above,
referring to the Track 2 Circuit.

Check the similar points to the above,
referring to the Track 2 Circuit

Trouble in both Tracks 1 & 2:

@ €l41/c2u1/p10
circuit. :
5W106 touches to other circuits.
SW109-3/SW109-1 touch to other circuits.
(Puges 155 & 158)

1/D201 short or touch to the earth

LEVEL. METER DOES NOT WORK ON REC(ORDING DOUBLE RECORDING IS IMPOSSIBLE
@ (Recording is OK) (NURMAL Recording is OK)
Trouble in Track 1: i Trouble in Track 1:

The meter shows The meter is defective or SW102/CN102-21/CN103-21/C176 touch to the earth

indication on ———4pd broken. cireuit,

playing back? CN104/its wires short or VE104-1 is bad soldering or touches to other parts.
are bad contact. Bad contact of amplifier board I and VRIO4-1,
€139 shorts, L102/5W102-2/SW108 short or touch to the earth
D102/D103 touch to the circuit. (Page 162)
earth eircuit. (Page 157)

A

R148/DI02 touch to the earth circuit or broken.
€138 shorts, (Page 155)

Trouble in Track 2: Trouble in Track 2:
Check the similar points to the above, Check the similar points to the above,
referring to the Track 2 Circuit. referring to the Track 2 Circuit.
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R-P (RECORD-PLAY) SOLENOID DOES NOT WORK

Trouble in Track 1: (Refer to Pages 160 & 161)

Set the SW105 (M-0 switch) to When shorting the When REC button ias SW104 is

M side and the SW107 {spnt HEC collector-pin of OFF, voltage across bad contact
button) to READY side respectively, Tr109, the solenoid|--—_g| SL101 is over +30V? |——< gl or out of -
The changeover is OK with operation 1 (SL101) functions? position.
of remote controller? = .

{

SL101 is defective,
out of position or

breaks,
. | i
SW103 (REC button) is defective or When REC button is mog/m?‘ﬁ/m08/R175/R172/R170/cn‘102_'a/
bad wire contact, _ pushed, voltage at CN103-8/CN101-1L1 are defective or bad
CN102-8/CN103-8 (between amplifier base-pin of Trl07 |=~~"™ contact. ;
board 1 & II) are bad contact. is +0.7V2 RI74/C161/Tr107 short or touch to the
earth circuit.
2t Trl07 is defective.

i

Trl07 is defective
: or bad contact,

. Trouble in Track 2:

Check the similar points to the above,
referring to the Track 2 Cireuit.

Trouble in both Tracks 1 & 2:

Set the SW105 to M side and the
SW107 to READY side respectively. i , CN101-1 is
The changeover is 0K within  [~77==~ o Level meter lamp lights? | 1 bad contact.
operation of remote controller?
When shorting the collector-pins of ;
Tr109/Tr209 Lo the earth circuit, the |------ - 'Eﬂ“i;ﬁﬂ::
salenoids (SL101/51201) function? *

Y

CN101-2/8W105-2 are bad contact.

CN101-20/CN102-10/CNL0O3-10 are SW107 is bad contact or out of position.
bad contact. Spot REC butten fixer (P/No.Pul13452)
D110 is breaking. is out of position.

Control circuit is defective.
CN101-20 touches to the earth circuit.
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HOLDING (R-P SOLENQID) IS IMPOSSIBLE

Trouble in Track 1:

SW101-7 ie broken or bad contact, L
BlO07 is breaking. X
(Pages 160 & 161)

Trouble in Track 2

Check the similar points to the above,
referring to the Track 2 Circuit.

Trouble in both Tracks 1 & 2:

L}

SHlGB/DlU?/MU?/SHlOl—?/SWQO1-—?/R171/H.‘z71/R197/
€N102-19/CN103-7 touch to the other parts.

Q CN101-19 is bad contact or touches to the other
parts.

Control circuit (periphery of Tr316/Tr319) is
defective.

RECORDING STATE IS KEPT ON EVEN WHEN
OFF BUTTON IS PUSHED

Trouble in Track 1t

SW108 (SPOT REC switch) shorts or out of position,
CN101-19/€N101-20/Remote connector short.

Wires of D110/SW108 touch to other parts.

Control circuit (periphery of Tr316-Tr319) is
defective,

D107/R171/5W101-7 (B-P switch) touch to the

other circuita.

(Pages 160 & 161)

Trouble in Track 2:

Check the similar points to the above,
referring the Track 2 Cirecuit,

R-P SOLENOID VIBRATES
WHEN REC BUTTON ($W103) IS PUSHED

Trouble in Track 1:

D105 is defective, breaking or bad contact.
Tr107/R107 are bad contact.

SL101 is bad contact or out of position.
SW104 is out of position.

{Pages 160 & 161

Trouble in Track 2:

Check the similar points to the above,
referring to the Track 2 Circuit.

SPOT RECORDING IS IMPOSSIBLE
(NORMAL / DOUBLE Recordings are OK)

Trouble in both Tracks 1 & 2:

SW108 is defective, bad contact or out of
position. (Pages 160 & 161)

CHANGEOVER FROM SPOT REC TO FWD PROJECTION 1S
IMPOSSIBLE EVEN BY TURNING SPOT REC BUTTON To
OFF POSITION

(It is possible by operation of OFF button)

Trouble in Track 1:

SW107 (READY-OFF switch) shorts.

~|CN101 touches to the other parts.

Wiring of remote connector is bad,

Control circuit {periphery of Tr316-Tr319) is
defective.

D107/R171/SW101-7 touch to the other circuits.
(Pages 160 & 161)

Trouble in Track 2:

Check the similar points to the above,
referring to the Track 2 Circuit.

149



151 |

R-P SOLENDID WORKS AS SOON AS SWL07 IS SET To

R-P SOLENOID WORKS AS SOON AS POWER SWITCH TURNS ON "READY" OR SW105 IS SET TO "M POSITIUN

Trouble in Track 1: Trouble in Track 1:

By shorting the hase-pin of Trl07 is defective, 5W103 (REC button) i " i ‘
Trl07, the solenoid returns? |- ——jp Tr107(C)D106/5L101 {pagzs{lﬁu & 161}) te OFPP L. ﬁ:ﬁ?ﬁéi St
(Pages 160 & 161) touch to the earth -
circuit,
¥

ul70/R172/1)109/3_176/0108/0161/}1175/&17&/1‘:107(B)/ SW103 shorts or its wiring is bad,
CN102-8/CN103-8/SW103/CN101-18/Wires of remote R170/R172/R17% 175/111?6/(:_161/u108/u109/sw101_7/ ‘
connector touch to the power circuit. Sﬂ0'3/0N102—8/C:103—8 touch to other parts.

llemote connector on control eircuit hoard shorts.,

Trouble in Track 2: Trouble in Track 2:

@ . Check the similar peints to the above,
referring to the Track 2 Circuit.

Check the similar points to the above,
referring to the Track 2 Circuit.

AMPLIFIFR FUSE (F502) BURNS OUT

— Even when CN304 is disconnected, the fuse burns out? |

@ Y

Wires on transformer are bad,
Terminal plate/CN304 short. (Pages 77 & 78)

—I Even when CN101 is disconnected, the fuse burns out-‘?]

\

Rectifiers (RECT30_5/306) are defective.
€318 shorts (refer to the power section).
1C103 (power amplifier) is defective.
Circuit relative to 1C103 shorts.

Check R143/R136/R236/C131. (Page 155)

»—Lh'he_n the fuse is replaced under REC condition, it burns uut.?]—--——-——---—-—) Short or miswiring of speaker.

Defect or miswiring of CN1OB/CN208.

J103/J203/J105 are defective.

Power source line of amplifier board shorts: CN101-24/CN101-9/CN102-9/CN103-9/
Defect or miswiring of CN101-25/CN102-30/CN103-30/5W109-2. CN102-24/CN103-24 short with other

SW105 shorts. circuits,

R188/1184/D111(Page 163)/R155/R157(Page 156)/R164(Page 157)/

R133(Page 159) touch to other parts,

Check R1911/RJ98/R29_8/1)112/1)212/CN102-30/CN10}—2D/CN102—5/

CN103-5/SW101/SW201(Page 162),

Output line of power amplifier shorts:
CN101-23/CNL01-8 short.
R145/R245 touch to other parts.
SWL01-9/5W201-9 are defective.
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E. Circuit Analysis

CIRCUIT RELATIVE TO IC101 (TA7139P)

b : i ifi
(Equelizer Amplifier for Track 1) (Play ack ; Fgqualizer Amplifier

Recording: Mic Amplifier

)

153

{Elec:rdingf;{l’foyback switch on track?2 .
igh-cut filter switch wh ing
g en fransferring track) (5W105.3)
St i 1¥¥{ Fo-0)
SW2014 == .
ansfer filte +17¥{ Po=10Wx32) L
Bias currentlg-1 P R e _-:___r] »"\187
40mV( 400uA) NR [MICTIio1  -70d8s
40 -70m V( 400-700uA) D.R RSy 400Hz OvUy
Recording currentls: 1 1 2 e
55 10vA(OVU 4 [Broken Ouciorion]|
R1
nEZ=ZRI0 | EEEEE———
) 10K
R103 !
10¥{ Po-0)
10K gw RI04 C103 7q Clo7 " = o
R K 3‘3{25 0P 17¥{ Pa-10W-2)
i P 2 IC101 6 to Line amp.,
3 TA7139P y ——* Tone amp.
-— SW101.2 SW101-3 I"o‘g,? P Clos Recording amp.
. - ——r— cio2 9 =
RPHY 4 a0z 5
(4
-72dBS —_———— C104
OVU 400Hz L10} A 0.022
(Cancel coil ) -, Rlos
330K
Bias cyrrent
‘ __)" Recording current
clog
W
W —r
-
IBreuk:’n r grounded - illati ”'f—’ —miig  Clo
L g or grounde Oscillation 47K 0.01 o SWIOI

CIRCUIT REIATIVE 70 IC102-1 (Y2 LA3122)
(Tone Amplifier for Track 1)

M.uling signal during playback FWD+THREAD

P( OV FWD.PADN)
+0.7V( Others)

Shorted — Hum

I Muting |

Breaking OscilluiinnJI
R +0.7V| ALCON) -chcngeub]rl!_!ly_;ignﬂtﬂ IESroken(cupucily ditference) Oscillurio,,_” /

,
Tr10] e — 7 A
25C780A1Y) R124
to Rec-Amp. 39K
CM103-2 C'|18+ Breaking —Hym
AT 100/25 Broken (copacity difference)
Tiov pon 10Wx2 — Oscillation /
from from Rec-Amp.
OPT Amp
+13V{ Po-0} SWIDI-
) CN103-11 CN102-1} Rm ¢
Equalizer cuz 2
Amp. CN103-14 b 22101425]'22 CN103-12 to Power
i a0 O 7 cNio212 | P Amplifine
Foit] 2.3.0%
| Bt | min
YRIO!
1 10KA ZRIl4 ¥
< 10K
=
AUKINT /7 VRIOZ)
B2y, Rl CN103-13 20KC” [TREBLE 1t
3 CN102-13 wax  STEREQC/MONO switch
2 M—O switch
| TAUXINLEVELT]

II_Fro_ken(cu-nncily difference}]  Oscillation

IFEaatns o groundad  Oscillotion ||

IR




CIRCUIT RELATIVE TO IC103 (Y2 STKA439)

(Power Amplifier for Track 1)

R143

CI31.
100/50
r'—ﬁ+—
Touch with -'
other parts Hym Ri:lé_::
Broken - Oscillation 20K <
—i82
IUI?;
R137=
3IP0K=
Rizs €12
® i
CN101-21 y
: S0k T = Sa8
-
from &t
Rec-Amp,
Tone Amp., Frord

{CN101-25)

\ +40V( Po=0)

R144
100

]

n
2

Breaking or S
‘ Half-contact }og‘:’"(’f'il'

to Meter circuit

I}E:;;n{ capacity difference)

Oscillation Il

CIRCUIT RELATIVE TO Ici04 (V2 LA3122)

(Line Amplifier for Track 1)

+23V( Po=0 )
+19V1 Pa=10Wx2)

from £N101-25

+21¥( Po= 10Wx2)

-

-

AUX OUT
245m¥Y
(6006 . 400Hz,0VU)

155

+38Y( Po=10Wx2) A
+12V [Po=0)
+IBY {10W2)
oo CNID1-24
—™'for EXT. 5P 1|
4 to PCI01
> R145 in Recording circuit
820
P
R148  DIO2
SW101-99 R &25 1534
Wy
b Clas C13¢
10021.3:5 00022;; P A
{4 te SW109-3
P D1 in ALC circuit
R147. 1534 L cian
IM%wI 2%‘;% 100/10
_O~—1
——— %
PHONES (D

Change 2.7K ohms to 4.7K ohms

~ AUX OUT 1

" toCN101-28

3 to Tr104 base in

Meter amp.

lﬂrolken Os;:-iﬂcrlicn] +20¥( Po=0)
Rl +13¥( Pa=0)
3_52 +12¥(Po=10Wx2)
for attenuating gain of line-omp. C152 €153 R157
during OPT playback /25 47725 4.7K
because there ere many films differing Fy ¥
i recording level l%".f !5
+ Tri03 (0B
25C945 :
1
R158
8 0.7Y
3K N 5 Cis4
VY Rrss 10/25
33K
R190
10K E&éﬁl
AUX OUT 1 .
VRIS4 LEVEL 1 }'\ﬂl
SWI05-4 0KB
G ARA
OFT
from IC107 '

(in Eauvalizer amp.)

STEREQ/MONO switch

Grounded

Wy
.L_]"‘““-H.__ Iireoking. Half-contact,

} Oscillation

IErokem: capacity difference} OSciIIaliom
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CIRCUIT REIATIVE TO TR104 (25C945)

(Meter Amplifier for Track 1)

LBroken Oscillclio:ﬂ—""’
b

+21V(Po=0Q|
~20V[Po=10W»2)
R OV

P{-Jevl Po=0)
+32V{ Po=10W»2)
e R ov

from IC104 in line amp.

MUTING SIGNAL CONTROL CIRCUIT

Muting signal during playback
ALC signal during recording

-

CN102-2©
CN103-2©
R112
1K
' Trl01
‘ 25C780A( Y
cim .

0.01 l

ALC signal ¢

h

from D102
in Meter amp.

during recording

<31 31 JAGN |
y
{ FWD + THREAD):PA -REC
R167
1K
L AR <
crso*i 104
4710 15953
W 109-
SW109-3 170
ALC — OFF — PA 2K

4T

ALC signal

(

3 id

-1V m-'

from a drive circuit of
recording/playback switch

157

common ground of

to LM201
LM101 & LM201 )

from SWI0I-Y

] - 35V o REC }

FWD +THREAD
Muting signal
CN101-5

to Greuitry on track 2 side
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O

(

Solenoid voltage
shifting switch

CIRCUIT REIATIVE TO TRio2
(Recording Amplifier for Track 1)

ALC signal {during recording)
OV( FWD.PAON])

P {4—0.?’\!" Others)
R +0.7¥{ ALCON)

CN102-2

AU IN 1]
{ AUX.IN 13

R~P SOLENOID DRIVE CIRCUIT

C
Lchangeable189/25
signal

t—=>10 Tone amp.

159

+12v

1

SWI01-6
R

CN103-11

CN103-12 CMI102-11

from Tone amp. to Power amp.

CN102-12

J tof STEREO/MONG switch
:F_llt&ni °{M—O switch
CN103-13
CN102-13
2
T R ety |
CAUK N LevEL 1

(for Normal/Double/Remote/Spot Recording)

swios 00T

_CNIB‘I-I?% L35V

1
cmm_z‘i +12V of MAG

—Co\o_%" SWI07
=

i

button

Spot recording

—O)
CN]UI-I?Jh +12V at FwD | D3N

Trdl6

Swios

N lm.zaI ol FWD Tr317

Ty FWD
Y -Forwnrd '
| - AAA H

D10 vy

Tra18

D312

I Tr319
7

CN101-16
GND

IRecording button {l}—'l

&l {Remote spot recording

D109 1
-Q\%WIO.'J CNH}‘I-Ils- 3J‘lRernore spot recording [ll—l
bi
: iy CN30&{ DINEP)
+
Y 7
Sofenoid —holding
switch )
Button Tr318]|Tr316 | D312 | D311 | SwWi08 D110 | 5w103 | D107 | D109 SW101-7 | D108 |Tr107|SL101 |Swigl-7 SW104
1. OFF/REC : ON ON - ON - - OoN ON - ON - ON ON ON R R
2, FWD: OH, REC: OFF QFF ON OFF ON = OFF OFF ON OFF R " " " 1 n
1. SPOT REC/REC : ON - ON = ON ON ON ON - ON = " " " n "
2. SPOT. REC/REC : OFF = " - At OFF OFF | OFF ON OFF R " " " " "
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R-P SOLENOID DRIVE CIRCUIT & MUTING CIRCUIT ORDING (Thls switching is actuated by )
eal S TEVIMAGREADY) transistors (Refer to page 160)
4 LREﬁD_YJ OV Others)
+ 11V FWD.MAG READY) i OPT
O¥( Others) 1 NC
WE o/ oo = T
| 1
o swioy '
o= e $5-56L
= I
L Rec:Moting | g e Q[ FWD e 4
olenoid voltage R) {Spof recording) Fwp |
(et s  — l_.:._o__r_e_'__n_g_ -6\0_ A

cmmzo ? FWD

D"US
Solenoid- holdlng switch )
{Rec./Playback switch)

+2V[REc,FWD)IR171
470

SL101 D10z
MD-151-2 15953

b PCI01
= P873-A

+40Y( P)
+0.3V(RI [

@CN]OIJ()
- 3 GND
R149 T 1
1.8k 1Rec-Current !
lcompesuhon D109 2=
‘‘‘‘‘‘‘‘ 15953
ooe 1865 24875 4 FRECT| &t CN101-18
02-8 —@'- _____
4 ’—c@.{ = ] - =l NC ﬂtEC 1 Lr_smole]
RI50> -Lcug CN1OY- s iy

CHI103-18 M ]01-26 S555GL
CMN102-18 CN103-10
Rec-Current 15 11

\ 3 < 1000P ! NO CNi02-10
O L—@— —_ W03 T CN103-8

vLI0)
55+ 10uA{ OVU 400Hz) 100F S 1omH \
< N3 o—0 : CNI0LT
< CN103-3 i +11V{REG,1ION]
560?..-’500 :'Trup:

RECORDING BTAS CIRCUIT & RECORDING INDICATION CIRCUIT

_______________ =
" :—Nurmol and Double- I
to Sound head (1) lRecordlng Switching on track 1 5|de|
ci76
A
270uH 350::: SW102-1 CN1D2:21 157/500
6 CNT03-21
f=60KHz CN103-6  cClo5
~ 15P/500
c ) . R1l I?Z CN102-6
N102-23
2 7 VR104-
swi02:2°° >—X A o—e-Z IR0 dvrios
CN106-10 y T 3 Trlog = 500KB
ol CN103-230) 1 i A ! =
rasing 1 Bias b NBias
! current
heudcmo&-s . ! D2 SNtz : . Bias Adj.l
" >
: ng}éf RGE)C Rec-Currenl 151
i 551 10u Al QVU400Hz )
CN106-9 i
i
) R | Lot R e e
: (Fecording indication| swaou1
|
i D212 i
i 3 25945 s1gay CN103-20
I
: 2 D112 Isige7|  CNiozs CN102-20
1 1 "
CNI102-5
R193 R208 =
7 = ZK :fg 022 |Rio i 2 2 swionfP | Meter amp. (2)
60K 40V(REC FWD) : W 2w
e L27V(REC FWD) 200,21y G o 1
4O0¥p-p + i an Y- ";E%gxl) iy
cI73 SRI03D .
47735 —<{35]
i . Approx. 0.2sec,
Approx. 0.2sec. App R195 R167
55}:945 CN102-19

—| 12V ot FWD

Controlling waveform L

CN103-19
by Trlll
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CIRCUIT RELATIVE TO IC105 (TA7139)

= 5T, .Shori or - Hum during
(Optical and PA Amplifier) touch with other poris} MAG playback
(Transisior switch to protect I T
A-naise_from solar battery during PA, during MAG playback
{workalle at MAG Breaking - Hum

CN101-24|Broken - Oscillation

Breaking or | Hum
.Half-conrraci J-during OPT phayback

Trio8
CN106-2  ~ \ ALC OFF /
e ©_. b} 2 - FA
Y’ S (5w) 33K MA OPT
“a \ $ /{_
a, SB10T R177 T ’
15K 1 {DPT,PAON)
Lo i
—5748S CH106-3 Lt o=10WRER D1
OVU.400H: 508 WA 15935
R e e e T
_:Hrgl_-nfrequepcy compesator | 5;?5. ais3 | oo \ 7 to Muting signal
Ld:rﬂg_oih‘cfl_ﬁalbfii:_ 330K ¥ 100/25 (conirolling circuit)
ng’f i to release muting during PA)
PA MIC 1106 R180 1 = 1 +35Y of MAG
RIB7 18/
~59dBS - ! A}q1539P sl 426 iak SE
400Hz fl79 3 to Line amp.
- 42d 3 +10¥(Po=0)
SWI100-4 Cl65- +9Y I:Po-xlDWxI]
L]
ALC OFF PA o D
10,10 171 Breaking Hum
$ R182 Il 2s
Q o v
Tone amp.
"7
If Broken(capacity defference) Oscillation
F. Recording Bias Current Adjustment ! . 1. Disconnect the CN106 and connect a bias
Canel board adjustment connector (P057). Fig. 57
{Gnilnficacepiacts) 2. Slide the spot REC butten to READY.

3. Slide the DOUBLE/NORMAL selectors to NORMAL

: (both tracka),

Bios adjustin. i " T

co"n“"m (F%s?] 5. (Sle;:t::h:rzzﬁg&)eftor to th..e recording condition

5. Connect a VIVM (Vacuum Tube Voltage Meter)
across a 1000 resistor (7-pin of P057).
Turn the trap ceil (VL101) until the voltage
on VIVM is maximum as shown in Pig. 56.

6. Turn the VRIO5 until the voltage on VIVM is
40mV (400uA),

7- Adjust the bias current on the track 2 in
the same manner as above,

Adjusting bar

{PO58) " 8. Slide the DOUBLE/NORMAL selectors to DOUBLE
1 (both tracks). By turning the double record-
: |mlos pig ing control knob clockwise, check that the
fig 56 {input connector, 3 voltage varies from 0 to 50mV,

9. Check the erase current. For checking,
measure voltage across a ln resistor: l0-pin
of P057 (Track 1), 8-pin (Track 2).

VIVM It should be 110-170mV.

(Yoccum tube voltage meter)
(=

Fig57

R péd A Recording curren)
N
——— xmml 7 1 }5\'!"‘01-2 Swiozi /- _i_

¥ i VRI04-1

RPH-) -L’:!-_Jc""i"' S I F " isus ] LLORY T 2vrios
R T = [] < S00KB

E mm? 51 1swaoiz 1 sw:zz.; O_J
- —
¢ ¥ & BV L [} L
¥ Meosure with o YTVM RPH-2 =X CONI0S 1B1152 :_!:n:d_i PJI A Trap coil
I i
Wit
2 R o i
s XI: )fmlm 57 : €1 A W el Bios current

1

15 1 DOUB REC LEVEL(D } !
T*_J'EN&?‘_‘WH-I" LOOUS REC LEVEL ¢ ' T |
EH2 X E ML 5

T TeNie| T o Fig58
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—_—— X
GOVERNOR B
__ [Integro- CIRCUIT \
, tien " \
|__circyit \
A
4 Fpy [—— — h
\
A
18724 Phase compensator
selector
an
e |Comparati DC omplify.] _ [Motor drive |_|orvorr
[ duuil_l circwit ing circuit circuit| 0 1| Direction
L Sy \ : _ - RSV L __I circuit
':NOR?\A
— " ESS CIRCUIT|
Eeference voliogg 1L i
generaling circyil joag

ISync starl/stop circuit

-

Integrati Filter
-on ooy . s
circuit circuit X
-—
stabi ﬁiﬁﬂg
circuit, —

Reed switch X

Q
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[5Tll.l W ON}
FWD sw ON

m of Governor/ESS Circuit .

Fw ETifL \

FW%E

sigral
stop at
STILL{REY

o

STILL

FWD STILL

_sug.émlrh
it L —
e |

Til

Ret plunger drive

i Muting signal
 Muting

i | iucz\

TO AmP

7y

Control Circuit Block Diagram
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I ® Level Metar 1
R

Muting signat (F WD)
LC/Muti
! _l———— o gm;tl-ng Muting ralease signal (Rec/PA)
ALC/ r\ circuit
Muting i 7
1 = o [ omm) - 2548 160
ALC ignal
—B0dBs
10K
\ + 8dBs A
g l R B =
Power : 3 EXTSP 1
; =1 "y
—o : (] o)
b 7 I |[EHORES]
Plunger {(REC)
£ — — == 7 Record-holding
.
| Trap [——1 Delay circuit
- Spot Recording
circuit | A
T -—o
ok P2 o FWD
MDND.J. STERED. ____MONOO OSTERED
REC
Amp. circyit for track 2 {same as track 1 except portions bounded by datted line, ) |]
.




Control

AMPLIFIER BLOCK DIAGRAM Muting signal ; ﬁmunﬁw& ) y
< 2T #«_ _ Ti-%:Y
=TIty _ xﬁgwx
- I
PA HiC[ — o AUX 0UT ALC 35 | ALC signel |
$748s F Il _
(11m¥) Level meter |
Emitter follower LAr-21. |
E ° Recording muting Solenoid drive |
= Am Amp | B &t drive circuit circuit |
8, :V@ \MWW N&& 25cqqtr PBecord " zs¢ wﬁhm_uwu‘gnw Record B -Fr T Vv l4E l
Ihﬁ&h d-.h-w..._www I __...bl.:_N.N * 048 currep DRpen sa QME _m ! mﬂmﬂno.ﬁm
(1deT) B < . = “ Secerdin
b Y anqﬁu\m 25¢945 . o!wm Muting H_No&o e _MM ]
$a- REC Amp K e X coupler Bigy | |
R ALL |
. RPHI Eﬁuﬁ\ﬁo s
p . voL 1. 1 KEC button | ! g
a -72d8s ! (Track 1) I ;
& (257 ) P il \W& & f
R ﬂ . Amp - ! 5 INT )
. - B (e ' ; i S
Mt | [ TAT3TP i | bTksTR-437, SP 1 _I,lql.«l Fwp
~Todbs Playback & 548 AUX ol!\m\ \m& i geic ) BTN ] _
ﬂh\t\t.‘k Recording @QQ&% INT. BASS | TREBLE 1 | " hl4 L
-20485 AUXLEVEL |, ? (e o9, ' 7' Spot recor !
{ 1D ) | B GPESBHAR | © Proes button [
i AUX LEVELZ, BASS 2, TREBLEZ2, |Control circuit |
W2 o..l\m\ { board | .]@A > —<— FWP
MIC2. : Holding ]
0B " ?.81..: h.h.__.,_v.ﬁw y signal I
(3t6u¥ . A :
G * \mw ) _ 841972 __
vorz I e I
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1. D112, D212, R194/\

TYU b ER=FEY LR,
Notes: :

1. Attach D112, D212 and
R194 Closely to the
circuit board.

2. The Japanese words
show as follows.

EEL --low-leakage type

capacitor
Y cecereens Ye"ow wire
- B pink wire

’r! D’ /\! :’ ;j—\! /\7 l\, -?
points to solder
the wires at
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