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PR E * ACE

‘&mell size and light weight 16mm sound notion picture prejectar
is designed under tnrce principle, tnet is, "No film comaging"

"Trouble freeY and “"Easy cperaticn'. To sustain these provisiens
perfectly for a long period, good knowledge nnd good maintenances of
the projector is indispensable.

This manual covers the detailed procecdures for disassembly,
checking, assembling, ad justeent, etc., reguired fo; mainly overbaul.

Separate Part List is slso prepared for perfect maintenance.

For further guestions that these papers o not cover, please

sonsult with the following:

APCLLO AUDIO-VISUAL
6. '"rade Zone Court
Ronl.onkoma, M. Y. 1X779
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coMPOSITION

Component 1'O_L—100 / QL-100M QL~100s / QL-100MS
Projector unit 1l ea. - 1l ea.

Front cover 1 ea. 1 ea. (with & medium-cize
Power cord, 3-meter 1ong 1 ea. 1 em. speaker)
Reel, for 480-meter 1 ea. : . ea.

fccesnories 1 set 1 set

Speaker cord ' - l 1 ea. {20-meter long) %

OPTIONAL ACCESSORIES
* larpe diameter zoom converter
* lLarge diametur anamorphic lens with holder
+ PBecording sdapter

+ Large size external speaker (with 30-meter cord), BfL

_SPECIFICA TIONS

Power requirements:! 100V=130V / 200v-250V, AC 50Hz / CLHz,
Power consumptieca 350 VA

- Projection Lamp: Halogen quariz lamp. 24V-250W with cold mirror {zLC)

Projection lens: F 1.2, {=50mm, Hard-coated, tube cdiameter 42.5 ¢
b Large diameter zoom converter\is.applicable to this lens.

Film threading: Roll-loading easy threading system :
Film speecd: 24 frames per Sec.

. Rewinding: Even the {ilm threadea for projection can be rewound.
Reel capacity: ~ 15-meter to 600~meter
Motaor: Capacitor motor, butput 35w

(O Sound reproduction: QL=100 and QL—lObH for optical souni reproduction,
QL-100M ani QL-100MS for optical and magnetic sound

reproduction.

ﬁ Exciter lamp: 6V-1A (Type KEQ70), lit op DC.

Sound lens: Cylandrical lens (slitless)

Photo-electric tranczducer: Solar cell

Amplifier: All IC solid-state, twWo pOwWeET supnly system
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-Sound output:

[

S

. Line out:

. Built-ip speaker:

F (Y
25W max., 80, DIN type 2P Plug.
¢ dB, 600N untalanced, DIN type SP vivg

Eiliptical, 16 .1, -

. .External speaker: For QL-100§ and QL-1n"15 A speaker: . 134mm dia., 81,

CAUTIONS Oh WCRKING

-

. but s cover on the part where there is the possibility of spoiling
or cGomaging by disassembly, repair or checking.' In case when it is
neccussary to lay the projector on it- frent or back, be careful not
tu domage the part by it.

* Disassembly should be limited as small pért as possible. ge careful

ot 1o lose or to mix the part with that of other unit. Enmploy the

specified part.
Be sure to disconncct the power supply before the work, Keep the

cafety first principle.
Use special tool properly where it is required.

The frant and back cover is made of ABS resin, never apnly lacquer
thinner or the like. Clean the cover with water or soap water.
Gascline is not recommendable to clean it. o
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Fig. 1

-

1.1 General Descript’oft
Aperture plate () has side plate (@) =nd side presser @ tn hold the
film laterally. Pressurz plate @ presses the film flatly onto the

{

aperture plate. The lizht beam frem hajegen tungsten lamp(i)illuminates

:: the film, and the image on the film is p“ogected on a screzn through

' pro_]nction lens@ . Framer knob@ corrects the position of picture

framh. and focusing knob adjust the lens position finely.

P
.1,2 TProjection Lamp

:"\:'_I'he lamp used is halogen tungsten guartz lamp with dichloic coated mirror,

_lr'ated oav-250W (ELC of ANSI code), colour temperature 3400K, lamp life
_ 50 hours at the -rated voltage. I

| Thls projector is provided with a gwitch inat permits the lamp to

f operate at about 21.5V in the LOW position for long lamp life, and

- about 23.5V in the HIGH nosition for brighter screen image. By this

. method, the lamp life wiil be prolonged to about 3 times as rated,

in the LOW position; &nd to about 1.2 times as rated, in the HIGH positioi.
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As deccribed in 1.1, this assy determines ‘the film registration. Special

’,prEthe machining is perforined on the aper*ure plate and pressure plate,

durability,

with tne careful consideration for flatness, smoothness,

Sprjng tension, etc.

Aperture plate is adjustable vertically a little by means of” framer knob.
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. The pressure plate can be openad toward the projection lens when threading,

and can be removed easily. Thies maxes t+he checkings and clesning of Tilm

ggéontacting plates accessible, and the projector can be kept in the best

+ condi tion always.

1.4 Lens Holder

#éprojection lens must be held in a correct right angle aga
&) {"\ ‘-& °

. The hole with * mark in Fig. 1 is screw threaded for a setring screw,

inst Tilm surface.

“with which the lens is Tastened to prevent it from taken sway during the

. storape of the projector. L.




1.5 Trouble-shooting

Trouble and cause

Remedy

1 Inoperative lamp

{1) Defective lamp

(2} Blown fuse F5)

(3) Defective lamp socket
(4) Defective transformer
{5) Faulty wiring or connection

(€) Defective cantroi switch

O Flicikering light
(1) Refer to 1 (1) and {3) to (6}.

3 Dark projected Image
(1) Defective lamp
{2) Very low power supply voltage

(3} Stray light around scresn

4 bull fucusing
(1) Faulty procjection lens

{2) Improperly pressed pressure plate
5 Dad contour of image masking

{1) Deformed or damaged mask of aperture
plate

(2) Improperly ﬁositioned pressure plate
(Right or left of contour is out of
focus)

{3} Removal of anti-rellection coating on
aperture rlate or pressure pla‘e

6 Inclined image contour

(1) Defective aperture plate or improperly
mounted aperiure plate

(2) Worn or defective rubber leg

(3) Deformed base plate for rubber leg

Replace lamp. Check the lanp
terminal voltage and cooling fan
in the case of short lamp life.

Replace the fuse after the cause
of trouvhle is removed. ;

Heplace ine socket.
Replace the transformer.
Check and correct.

Replace the switch.
Replace o~ remedy

Replace the lamp.
Correct the voltage.

Improve the shading.

Clean or replace the lens.

Adjust the pressure of pressure
plate after film loop checked.

Replace tne aperture plate.

Correct the position.

Replace the part.

Replace or remedy.

Replace the leg.

Replace,

-
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33 Trouble and cause remedy
P

L

7 Remarkable lateral wezaving of picture

(1) Sluggish side presser Adjust or replace side presser.

r

(2) lnmufficient pressure of side pres<er| Heplace or repair s;;)ring {J:D

{3) Insufficient pressure ol presswe Replace coil spring QD .
plate Lubricate slightly on the sliding
part.
{4) Defective cam cace See 2.4.2.

B Faulty focus adjuster or unstaple focus
(1) Worn rupber surface of focusing knob Replace knobﬁ@ .

{2} Loose fitting between lens and lens Replace holder or knob & .
holder

1.6 DBisasne mhly

1) Kemove lens holder cover and lamp house cover
(with the internal shield).

lemove projection lens().

Hemove pressure plate assy C), @) and Q? .
Remove projection lampC@.

::Above procedureg are lor daily check and cleaning.

Fﬁ?The following prcceuures should be perfcrmed oniy when it is necessary

for repair or replacement of parts.

5) Remove lens holder (9, together with (8.

6) Remove aperture plate () togetherlulth ®.,@ and @D .

To remove aperture plate(:). unloosen the screws above and below the
{framer knob() , and remove gpuide plate (D. in Fig. 6, and remove Ga

by loosening the screu at the inner- place.

This disassembly should be done with the pull-down claw in its with-

drawn position.

Checkings _ _

There should be no scar dr wear onlthe pressure plate and aperture platce.
If any defect is fouand on these parts, the part should be replaced.

The dirt should be removed carefully.

If any remarkable deformation is found on spring Q) for pressure plate,
or spring (D for side presser, the part should be replaced.

The pressure of pressure plate should be determined by the film tension
placed betweeﬁ pressure .ate and aperture ;IE%E. The recommendable
film tenszon is 80g to l2(g. : . —

Too loose or too tipht rotetion of focusing knob can be repalred by

enla&in.v..na.nt@—mﬂm%-m“ T T




{,. . (.
4) When the rotation o1 framer knob is not smooth, repléée part(:)6; Q}.
5) If the unstable position of pressure plate assy(:)iD and 69 is
detected, replace spring()in Fig. 6.
6) If damage or wear is found on the film contacting surface of siue

prcsser(:)or side plate() , the part shall be replaced.

.8 Assembling and Adjustment

The assembling is performed in the reverse order of disassembly.

Remember the following:

Parts especially pressure plate, aperture plate and leus should be handie!
", - ®ith care not to scratch or peel the surface. Do not damage the unti-

reflection black coating.

The movement of pressure plate against plate i? must be smooth,

When the framer knob 1s rotated, the aperture plate musi be moved up and
down smoothly without a remarkable backlash. It must be able to stay

at any point. When pressure plate is set on aperture. plate, the

proper compression of spring @} is about 1 mm.

.9 Miscellaneous

1) The dimensions of projected picture is given by the following formula:

D = F (S+A)2 Where: D: Distance between image and film

SA F: Focus “ength of lens

or S: Dimensions of projected ricture
A: Dimensions of image on film (7.2H x 9.65W)

D=§’A—- + 2F

Film damaging test shou'd be performed as follows:
Thread a looped raw film on projector, and run the loco mere than {ive
turns through the projector, thnen check the film. If any harmful

scratch is detectrd, trace the cause and remove the trouble.

Anamorphic lens holder
The displacement of optical axis of anamorphic lens against projection

lens is recommended to be within 1 mm. {(Refer to the instruction manuall.




DRIVING SYSTEM

.1 General Description

10

Cocling fan, pull-down mechanism, sprocket shaft, reel shaft, etc. are

all driven by a same motor.

The nwne of parts and rotational speed

are shown in Fig.3 and Table 1.

Table 1

Name of part

Rotational
speed (rpm)

"Remarks (Wj thout film threaded)

Motor

2690 at S0Hz

3480 at 60Hz

reel arm -

Main shaft(Pull-down shaft)| 1440
Worm wheel shaft 120 Both for forwardrand rewind
ipper sprocket shaft 120
. [Lower sprock;t shaft 120 - -
Fuicrum shaft of take-uﬁ 120 Pulley rotates always

Shaft rotatesonly for forward

Fulcrum shaft of feed reel

’

246 apnrox.

Pulley rotates always
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¥ B r S
£ Name of part C Rotational Remarks(Wit. .t film threaded),
& speed (rpm)

H |Take-up reel spindle 120 Rotates only when forwurd

I |Feed reel spindle

255 approx.

Rotates only when rewind

J Tension reller

180 approx.

Rotates both for forward and
rewind )

|
|

2.2 Motor

- 2.2-1 General Description

The driving system cons

etc,

of the motor {of main coil} for AT 100V rated is 1A to 1

The reverse run of the

The start and stop of the motor is
motor is achieved by the action of relay(RL1)

cooling fan for wsrojection lamp (with pulley), f

when the motor is strrting, by means of a relay.

installed within The motor control assy which is
controlled by the cuntrol switch.

isc¢s of a capacitor motor of output power 359,

an case, inching knob,

The current through the phase splitting coil of this motor runs on

The rormal current

1.2A. The

starting current is(a to(g)times normal current. The current relay

Y
(RL3), phase splitting capacitor (C3, SOuF AC 125), etc. are

under the motor.

through switching “be circuit of contiol switech.

Ly



2-2 Trouble-shooting

€

Trouble and cause

Remedy

il. Inoperative motor

(1) Faulty power supply

(2) Defective motor

{3) Faulty motor circuit

Out of contact oo connector
llefective phase splitting capacitor
Defective curren: celay (RL3)

hefective contrei switch (SW2)

2. Hemarkable noise of motor
{1) Centacting fan and fan case

[y

(2) Damaged motor bearing

matter

Loosened motor fitwing screw
Over or under ters.on of V--belt
Defective motor

under normal running.)

‘Over-voltage

Broken belt

Contacting motor frame against other

Deteriorated shoszi -absorbing rubber cushon

Defective current relay (keeps ON even

Check the tuilt-in transformer.
Check AC input voltage.

Replace w#.tor. Major of trouhle
are causad by over-voltage and
current relay (RL3).

Check for faulty or broken
wiring.

1

Lu

Check the connector {J12 - Ji4j.
Replace it.
Replace it.

.

Replace i*%.

Correct tne position of fun case
Replace ielfcormed fan or cac..

Replace the motor.

Correct the position of motor
or other natter.

Replace :t.
Tighten tha screw.

Readjust for proper tension.

Replace it.
Replace it.
Improve the power supnly(Change

rhe tap of built-in transformer,
or employ a step-down transtorme

Heplace 1t.

- 32 -




. 2 3 Disassembly .

e!ore the disassembly, be sure to separate the power cord from power outlet
El) Unloosen the upper and lower screws to remove fan case(:)

_NoLn l: To replace belt() after this step, loosen four fastening screws and
remove the worm of cam case shalt.

F{2] Pull out connector Jldc

(3) Lowsen four screws, and remove motor assy(:) qo .

."(4) 1{ necessary, proceed further disassembly.

-f_Note 2: Do not attempt %o disassemhile the motor unit.

£ 2,2-4 Checkings

“{1) There should be no damaged part, remarkable vibration, remarkable noise,
over—heating on the motor. 1If any of them is detected, the motar should

b replaced. Broken or deteriorated shock-absorbing rushon should be replaced

=__(2) baformed, damaged fan, or damaged ar worn V-groove puiley should be replaced.

2{3) Fan case should be free from deformation.

(4) Worn belt should se replaced.

=

% 2.2-5 Assembling and Adjustment

The assembling should Ye proceeded in the reverse sequency of disassemhly.

(1) Place the fan so.that the V-groove of cam case pulley and the V-groove of fan
pulley are aligned. '

Place the motor so that the proper tension is g1§en in the belt, and the motor
shaft is at a right angle against the belt. (Oblique running of belt will
result in shorter Life of belt.) The recommendable tension of the belt 1s
that Qhen the middle part of beit is pushed by your finger, the slack about:
1.5 - 3mm is observed. Be not too loose. -

(3) Be sure to keep the V-groove free from oil.

- 4) Fan case should be fixed in the place so that it never touch the fan. Ascer-

tain that they do not contact each other during by means of inching knob.
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2.3 Motor Control Assy

2.3-1
The

J1s
F3l
RL1
RL3

J13
J14

General Description

switech,

]
LA i .
= )

ssy is placed under motor assy. It consists of the component pa:*s

coucerning motor control, and connectors for power transformer. contro:

etc.

|
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The main component parts and descriptions .

Receptacle for power supply.

Power fusc 54 {for 100V - J30V AC} or 3A (for EOOV - 250V AC).
Operates when control switch is placed in 0P£h or REWIND position.
For motor starting {current relay).

CR unit (0.3UF + 12041}, for spark killer.

Phase splitter capacitor for motor, SOAgF.for-IESV AC.

To supply AC power to transformer.

To control switch assy.

To connect to mctor.

-.14 -
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Trouble-shooting

Remedy

Trouble and cause

1. No power is sﬁbpiiea to the projector.

Replace the fuse after the

{1) Blown fuse FS1
cause is recmoved.

'Replace or repair the sol-

(2) Defective receptacle J1% o1 Taulty sol-
dering.

dering of it.

- {3) Defective power cord Checl- and if required,replace
B it. ‘
2. Inoperative reverse run of motor

{1) Defective relay RL1 Replace it.

(2) Defective TRlay (RLI). circuit Replace it, if required.

{Connector J13, control switeh, ate. )

. 2.3-3 Disassembly
pPull out the connectors on the upper side.
Then the assy can be disasscmbled easily. Further

Loosen two screws which fastening

the motor and conﬂactor;

disassembly should be pr-ceeded as required.

é312_3‘4 Checkings

{1) Ascertain that :he proper fuse ic employed.
and 3A for 200V — 250V AC supply). ,

(2) No abnormality should be detected in the printed

(5A for 100V - 130V AC supply,

bvoard, connectors and

lead wires.
(3) Ascertain that in any position of control switch, each operation is per-

formed properly.

2.3-5 Assembly and Adjustment

{1} The action of current relay for motor is affected by the direct

jon of gra-

vity. Place the relay in the correct position.
(2) Be careful not to impose 'the force on lead wires {tension or breaking farc

by cover or other matters.

2.4 pPyll-down Mechanism

2.4-1 General Descriprion

This important mechanism is driven by motor and transmits the rotation to

T

“ﬁf ¢very mechanism. Its main shaft rotateﬁvzz'the speed of 1440 rpm, and one
: revolution of it transports one frame of [ilm. ~—

*

. YR o
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These are pre-adJusted properly as a unit.

~It is convenient to make maintenance (disassembly, checking, replacement, etc.).

__iThis mechanism transports film intermittently at the rate of 24 frames per scrond.
V-The pull—down claw(:) at the lowest end of its pull-down stfoke. retires into

:;the aperture plate, znd rizes up to the top of its stroke (during this period,

Pfilm is left still). “Then, it projects {rom aperture plate to engage the ad jacentd

ﬁfilm perforation, and pulls down the film by one frame. ’

< Triangular cam(:) conirols the up-and-down motion of claw, and face cam(@ cu¥;rol§

in-and-out motion. During the film is left still, the light passes the open

" section of shutter to iiluminate the film, and the image on the film is projeated

“on a soreen through prejection lens.
Note: For the projesctor with still projection provisioa, refer to 2.4-6 ondd

2.4-7 alsc.

1

2.4-2 Trouble-shooting

Trouble ant® cause Remedy

+ 1 Travel ghost

;(1) Improperly positioned shutter (lmproper Readjust the shutter position.
syncronization)

‘ (2) Remarkable wear of triangular cam : | Replace the cam.

2. Upper loop graws bigger, and loop restorer
works continuously. {The causes concernlng
with this assy will be listed)

K 'L(l)Too small projection of claw, displaced Repéir or replace the part,
position aof claw, or damaged claw

i {Z2)Worn or damaged spring (:)for framz cam Checlzthe-action by pushing
e ‘ the tip of claw and replace the
=TT B part if required.

* (3)worn of damaged spring QD for frame cam Repalce .Zz.

.. {4)Worn cushon Q? of frame cam fulcrum Replace it.
t»[SJImpropcr pressing action of pressure pla- Check and adjust.
ce.
" (6)Remarkably large friction against film Sometimes happens on new and

humid prints.
53 Remarkably unsteady picture

ha(l)any of (1) -~ {&) above 2 ) Refer to the above.
xL

i g

- ? (2)Worni or improperly positioned +riangular |Check that the screw is fastenud
tightly. Rep&gge WOTn cam.

cam,

”(3}Too saft pressure of spring()'of frame Heplace.
. cam.




E%: Trouble and rause Remedy

Replace or rsmove the cause of

{5) Defective motor \Remarkzuvle vibration)
Vibration.

f{s} Insufficient film loop Readjust.

‘Tnoperative mechaniem #ith running isade) o
Insufficient tension of V-belt Readjust.
Improperly set V-groove pulley Read just.
Daomaged V;belt Replace.

Worn or damaged worm or worm wheel Replace.

Hemarkable mechanical neise

hefer to (1) - (&} of(ﬁ. . Refer to (1, - (6) of(g}
Lelormed shutter Heplace or rcpair.

Out of oil within case Lubricate.

Too much projecticn of claw() Readjust.

Improperly intermgshed gear or warm Readjust or replace.

é 4-3 Disassembly
&x,

The replacement of belt can be done Ly removing worml@?

fTo remove .this assy {ram frame, proceed as follows:

At first, pull out pressure plate 2ssy (:) Q:) Q:) in Fig.l)

Then, remove back cover, and loosen four motor setting screws a little.
ix the bracket at

To remove the whole mechanism, loosen two screws which
upper and lower point.

Loosen fixing screws, and remove worm @2§' from shaft.
Loosen two setting screws, and rgﬁéve pulley QE@ from shaft.

Remove four screws to remove cover ﬁ:)

Loosen screw(:é at fulcrum p01nt Lo remove frame cam (lever sub-assy) (;j

Note: Remember *he aSSEmbllng sequen e and position of sllder(:), sprlng(:)
etc. .

Loosen collar at the back of bracket, and remove shaft assy (face can@.

triangular cam@, shaft , etc.) {rom bracket@ .

As for the aperture plate, f{ramer knob, etc., see l.f.

Remove other. parts as required. —

Checkings -

Damaged, worn or deformed claw should be replaced..

Check the bearing by holding its inner race and rotate the outer race.




worn or damaged gear should be replaced. Gears with remarkable backlash

Fa should be replaced. Both of worm and wheel should be replaced. (Recom-

mendable backlash is 0,02 - 0.1mm) )
Warn slider Q) , triangle cam or phase cam should be replaced.

Mote: The position of triangular cam against the snaft affects remar-

kably to the stroke of claw tip. It also affects to the noise .

and certainly for film transportation. Threfore, to make the
assembling work perfect, it is recommendable to employ a special
assembling jig with stroke measuring tool to obtain specified stroke.

when it is difficult, order the work to a skilled workman, and care—

fully check and adjust the film transportation, with raw {iim and
test films. It is recommendable to use the complete assy prepored
by the factory.

i' (%) Worn sliding pin @g , Tixed on frame éam, should be replaced.

fﬁl(ﬁﬁ Dirty grease should be removed and ncw grease should be lubricated.

(See 2-4, 5 (9)}

Waorn or deformed spring() ,for fixing pressure plate assy, should be replaced

Dateriorated sprThg é@ should be replaced.

As for aperture plate and other relzted parts, refer to 1.7.

Assembling and Adjustuent

assembling is proceeded in the reverse order of disassembly.

followings should ke observed.

Y

To assembling triangular cam on the shaft, refer to Note in 2.4-4 (4).

When assembling the shaft to bracket(),‘feed grease of good quality to
hearing @D , (the same as fed to cam case), and on the end of shaft, a
shield bearing should be used.

The rotation of shaft assy must be smooth, and the thrust backlash must be
minimized. | - | )
Assemble the claw to the frame cam so that the ruby side {in case of ruby
lined claw) is placed downward, and the claw must be prejected from aperture
plate by 0.8 — 0.9mm, for both of the upper and lower position. (Jig should
be used for correct setting.) '

On the completion of assembling, place framer knob in the miadle point of
adjustable range, Then applying SMPTE's picture steadiness test film, check

that the picture frame is in the coriect position approximately.

ST —
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??5 { .
e adjustment can be achiveu by correctlng the position of claw or aperture

ﬁate or by the setting p: sition of the plate ( @ of Fig.l) whieh is conn-

b

=cted with framer knob shaf: at the back side of aperture plate.

Jlthln cam case, especially t“e contacting part of triangular cam should

Je filled with 20 cc of grease (Shell Albania EP #1 Extra with special adition

Ehent } The felt pad attached '© the frame cam should be 1nfiltrated with

N

riscous o0il (for example Multi-w y #150).

E_Note. Excessive eiling is not ;nod because the leaked oil may wet the back

side of aperture plate or »ther parts. Be sure to malte test running and o,

check for oil leakage. Wij~ off thie leaked o0il. Piece of felt éé is:‘

0il stopper, and never atter -t to luhricate it.

scertain that there is no bend in the shutter. Bind the shulter in the position

.o that it do2s not touch any other sur ounding matter. Determine its rotationnl
r051tlon so that the mirnimum ghost can bt obtained.

’hen the assy is fixed %o the frame, pav . “tention to the proter backlash betwern
form and worm wheel, and grease the two pa: 's. Pay attention to the tenzion of
welt and fix the motor tightly. {See 2.2-5;

fter the pressure plate is mounted, thread a2 film and inspect the resuit of

he assembling.

1 Projection Mechanism L
I B

é prOJector with the provision of still proJectl 'n includes the parts shown

Flg 7 instead of the parts shown in Flg 6. In t115 type, the mechanism is
riVen by motor through V-belt, and a conical fr1ct1n1 clutchl_)ls inserted
etween pulley and main shaft(:) The change lever( ‘' moves metal screen and

éat absorbing fxlter(:), for still projection.

ol het 4 i — —
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g%ﬁ—7 Trouble~shooting (For .aly still projection components)

F— -
;
¢ N .

Reredy

Worn cluteh surface or cil-coated surfacq&~()
Worn or damaged compression spring(@)

Improperly assembled cluteh,
smooth coupling (G LJ

st.ch as un-

2) Insufficient tension of motor belt

:{3) Improper transmitting system

2. Film is

e

burnt or deformed in STILL poéition.
{Still projectien longer than 30 second may
cause deformation or discoloration)

ki} Broken heat filter 6}

ﬁ‘rﬂon—ach in STILL position

g T
T

1] Worn clutch (_)@

‘(2] Worn or deformed levwr C)

3) Loose screw for lever rulcrum or loose screw
for s topper .

1} Lever is not placed at STillL position uorrect-
(Operational mistake)

Replace or clean tne surface.
Replace.

Replace the part.
polish the surface.

Ream or

Readjust the tension. ¢

Check and adjust.

Replace.

Replace.
Replace.

Tighten the screw.

Move the léver to the lowest
position correctly.

Sprocknt Driving Mechanism

-1 General

;; s shown in Fig.3, the lower sprocket shaft,

't1me of projection, they are connected.

4

:mechanlqm

take-up reel arm fulcrum,

For thls purpose,

and upper

sprocket shaft are drlven by two belts on toothed pulley cf worm wheel shaft.

VvAt the time of thrnadlng. sprocket, rotatlon is free on its shaft, and at the

the sprocket shaft

; f%as claw clutch which is controlled by the control SWltCh through a lever

Release Lever:

Sprocket Drum

% Link Lever

Sprocket Teeth

‘Return Sprlng

H .

"Open" Position

Guide Roller
(Rotate Sweely)




(ﬁ? ' ff\f

'FIG. 9 {Upper)

fﬁ,Pulley(E)shown in Fig.é can be slipped-against the upper sprocket shaft whun
- the over load is imposed on the shaft. This slip mechanism prevents the '
n"skjpping" of toothed belt against tcothed pulley due to the temporal over

: 1oad which may be encountered in the start of rewinding.




(- : (o

Trouble-shooting

?% Trouble and cause _ Remedy
*Faulty tranzmission mechanism
T) Improper tension of tcothed belt Adjust the tension b; means of
e tension roller.
i Worn toothed belt Replace.
3) Warn or damaged toothed pulley or Replace.

" tension pulley

4) Worn worm wheel or worm Replace.
: (Be careful to keep grease in it.

_-SprOﬁkut does not transport [ilm.
1) Caused by above 1, See above 1.

2) Improper position of stopper of sprockest | Readjust. {The clearance between
2 shon, sprocket shoe roller and sprocket
drum should be twice film thick.

3) Looue sprocket teeth helder | Tighten the screws.
4) Improper coupling of clutch Check the coupling of movahle puart
o of clutch.

Readjust or replace as required.

rad T ™

?ﬁ;n sufficient take-up tension

L

I} Loose tension of V—bclt(:> Readjust. Tension should be

minimized as reqguired.

Clean both of the cork surface
and pulley side, to remove oil.

Headjuét:ﬁo\strengthEn it as
required.

HF At the start of rewinding, skipping of

t toothed pulley occurrence.
_;(The start with large diameter take-up roll is liable to the skipping. When a
. large take-up rell is to be started, assist the start of take-up reel with

‘1SL3 Disassembly
ﬁ%; disassemble the back side of frame, proceeds as follows:

Loosen the setting screw of tension roller assy, and lcosen the tension of
toothed belt. (See Fig.3)

Remove C-washer at the shaft end, and remove tension roller or worm wheel.
£ (See Fig.3)

i For the upper sprocket shaft, loosen nut C) 4o remove spring@D
and slip plate(:). - -

‘f Then: loosen the setting screw to remove pulley(:)and toothed pulley(?\.

': For the lower sprocket shaft, loosen the setting screw. to remove toothed

ipulley.




rf‘or the upper and lower sprocket on the operation side of frame, after the cover
<8 v Fam
'emDVLd proceed as followr f

Loosen the screw on the shaft to remove guide roller. for threading.
Loosen two screws@, to remove sprocket teeth @ and its holder@ .
Pull out C-washer ‘o remove sprocket drum 6}3.

Loosen-two serews, to remove clutch release lever assy QZ? . —Thus. claw

clutch @ , release spring @ , shatt @ , ete., can be removed.

Checlkings

Chieck the tension of belt, degree of wear, surface cendition of toothed pulley
and its degree of dirt, the condition of tension roller, etc. {Be carefql not
to let run out of grease on worm and worm wheel.) -

If any evidence of abnormality is detected, disassemble and check, and replace
the remarkably worn part. |

Check the cork part for slip action, if any abnormality is detedted, dicassem-
ble and check par+. If reqguired, clean it.

Check Tor the smooth connection and separattion of clutch.

Check for the clezrance between sprocket drum and sprocket shoe roller, and

if required, readjust it.

=

v

5.5 Assembling and adjustment

{
~oh
E; Assenbling should be proceeded in the reverse order of disassembly..
emembnx the following:

(l) Assemble the parts conforming to the description in “Checkings".

§$(2) Lubricate every rctational part before assembling: Lubricate one or two drop

af good machine eoil for tension reoller, and coat grease un worm wheel and spr
shaft.

Lubricate one or two drops of good machine oil for the hovable clutch assy,
threading guide roller, etc., before the assembling. Excessive oiling is

not good. Execessive oil should be wiped off. |
Don't lubricate for slip cork assy, V-belt and its pulley. O0il or greasc on
these parts should be remaoved completely by wiping or cleaning.

o lubrication is needed on the gutside of toothed pulley and tootned belt.
On completion of assembling, ascertaih that the screwz are fastened tightly,

C-washer is correctly inserted and sther parts are properly assembled.

eel Arms

GCeneral
AS shown in Fig.3, the reel spincdles are driven through cacn of pulley (at fulcr

3“shaft where it is installed) and roller clutch. The take-up.Leel shaft is driver



o

%, by motor.

%

" The take-up reel shaft has a slip mechanism which controls the transmiting power

.ﬁSNIY in time ofFORWARD, and feed reel shaft is driven only in time of REWIND,

FIG. 10

§£2.6—2 Trouble-shooting

e

Trouble and cause

v Remedy

Arm drops by its weight when push button is
released.

Worn leafl spring@ .

Insufficient take-up tenzion of projetted
film '
Worn slip pilate or excessive oiling

Insufficient tension of belt within take-

up reel arm

Defective roller cluteh

Excessive take-up tension of projected
film
Run out lubricant of inner ring’

Damaged slip plate

Replace it.

Clean the inside of outer ring
or replace reel spindle{2).

Readjust.

Replace toothed pulley(g).

Lubricate one drop of oil to i
or repalce pulley().

Replace reel spindle()4
Heplace'siip plate for tempora
remedy., . -~ .




o M P
B .

. Insufficient tension of rewinding Tilm

 '11) Insufficient tension of belt within feed Readjust. {Be not excesgive.)
“ﬁ&' reel arm.

3 {2) Insufficient tension of V-helt within back Readjust. {See Fip.9.}
gﬂ* cover ’

{3) 01l wetted V-belt within back cover Clean the pulley and belt.

(4) Run out of oil in reel spindle Lubricate slightly from C-
; washer of back side.

[
|3

nassembly

{1) After the tensior of toothed belt and V-belt are notec, laosen the tension
% roller for toothed belt.

(2) Remove C-washer from the fulcrum cf arm, .to. remove toothed pulley(?)or
V—pulley(g)from each shaft,

" {3) Remove C-washer {rom the shaft end of each reel arm.

;itd) flemove cover(:)from each arm,

‘J(S) Remove take-up reel sprindle(:).

(6) Remove pulley@ , Rulley shaft@ , feed reel spindlefrom each shaft.

;. To remove arm itself, Jnutead of the procedure {3} to (6}, proceed as follows:

€{7) Loosen two screws Fo remove leaf Sprlng(:) sprlng(:) and push button (0 .

(L‘ Remove reel arms @; from frame.
.

g
“7-4 Checkings

4
gﬁl) {heck rotational parts for wear, breakage, crack, etc., If any defect is
fcond, replace the part.

P

ﬁ(z) Chek belt for no crack and deterioration, if any defeet is found, replacw

- surfac -, dirt or damage should bz replaced together with shaft,

(In thi: projector, the cork is sticked inside of the outer ring and reformed
to obti'n precise inner diameter. Therefore, replacing cork itself only is
not recormendable, excepting temporal remedy because there is little hope of
perfect finction.)

Check the lubrication of feed reel spindle and the fulcrum of feed reel arm,
If required, lubricete it with ‘gresse ( or good machine oil).

- —
-y
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ﬁ%%-s Assembling and AdjuJﬁT’nt . ;2‘7 -

Assemblinp should be proceeded in the reverse order of disassembly.

Ha REmﬂmbPr the following: v

i(l} The tension of belt within reel arm should -be proper. Excessive tension

should be avoided.
Motice: Each of toothed pulley and V-grooved pulley has needle bearing

and roller cluteh pressed in. If roller clutch iz inéerted in
the wrong direction, the result will be the wrong direction of

& locking against shaft. When the pulley is replaced, check Lhi-

point alsa.

(7} Cover must not be touched with pulley.

‘(3} The tension of V-belt of the upper sprocket shaft stould be as looze an

vermissible.  Tight tension gives sufficient and stable rewinding tenzinn

of film. But, when a small size reel (for example 50m reel) is used,

the heavy feeding tension of film :nay cause difficuity in threading.

The tipht belt tonsicon, however, gives no other protlem.

Link and Concerned Mechanism

",1 Goneral Description

;&hrﬂﬂ stepped cam which is provided at the end of contrel switch, through link
i??nd lever, controls each component to take proper position, and to achieve
o

respoctive performarnice for threading, proJectlon and rewinding.

'Flg. 11 shows construction,

Jpening and closing pin
for unp-r sprocket sho

)pening_and closing pin- \\\\\
or guide roller ]

e

Upper sprocket release levor

Push up plate for release for
upper sprocket

Opening and closing lever for
pressure plate

N
‘ension Holler
S

'ush up pin for upper

‘ Push down pin for lower loop restar:

~

00p Tollar

Lower zaproclint

////f_releasc lever
J‘r::“__:_:_Ej'_,,.—’—F‘ush up lever
for lower spre

release

e
Sy

Openingz and rlos
in for damping
and lower sQroEE

shoe.

////1
si ///,
Hiﬁrum shaft for lever ;j:;

8ktical rod system plate
R,

Rotary Cam Opening and closine pin
or shock absorber.
- Harlsontal rod i
Fle, 11
_Q , stem plate Openinp and closincg pln

for pad roller




r -- ~

" Horizontal Link

fn the OPEN pasition of control switch, the arms for friction roller, pad roller,

ower sprocket shoe, which ‘are connected to

shock absorber, damping roller and 1
ket drum is separsted [rom driving

hhe horizontal link, will open; and the lcwer sprac

iystem. to be acceptable to film threading.

In the SET position of control switch, the arms excepting the arm shown in Fig.ld,

are placed in the positon for projection. Only the pad roller shown in the

flgure is retained at the place lmm apart from sound drum.

%n the FOR position of cantraol switch, it contacts with sound drum.

'iﬁ'thc REW position of control switch, the arms will be pjaced at the same posl-—

tion s in the OPEN position.

stind  Drum

T
\\\ . ~ : Flywheel
T

"LAMPY" Position
(Nessessary adjustment approx. lmm

apart from sound drum.)

Position

Pad Rooler Arm'

- Fig.12

. Vertical Link

the lower loop restorer is pushed down,

;n the OPEN position of control switch,

?.'I
%he pressure plate is opened. the upper sprocket shee is opeﬁed its drum is

#separated from driving.system, and the guide roller at the entrance to sprocket

t?-

Untll the control switch approches +o FOR position through SET position, each of

ion.

"In the REW position of control switch, all is same as in the OPER p051t10n

nlj in the REW position of control switch, this lever moves to give the neces-

;sary tension of V-belt between the upper sprocket shaft and feed reel arm fulcrum

'Shaft. Thus, no excegsive tension 1s required to pull out the film, and required

-up tension for rewinding is ensured.




:Qgtrol Switch

rgihportant switeh controls motor circuit

and lamp circuit, and also actuates

'ééts of linkages and one set of lever:z.

n.

o

; sthch has a three stage cam ati the end of sh

The mechanical relatlons {that is, setting posi-

aft, and it is connected to the

76 mentloncd link and lever.

Wv

between tham} is impcrtant. Improper getting may cause improper displace—

t’of link lever, or may cause sluggish turning action of knob.

Léyer Lonp restorer '
the lower loop restorer arm is pulled

fhe OIEN position of control switch,
it takes the

7 to the position for ihreading. At the time of projection,

ition innide of film path and remote from iilm.

le projestion, if the film loop of thispart is snorted to tovch the adjacent

ecting roller, it will displace the roller slightly, then the rotation of

éf sprochket shaft will move the lower loop restorer arm thr.ough the internal

k' mechanism, thus the lost filn loop will be restored.
the link connection is releascd,

.the arm is displaced to its lowest posi tion,

Lever

Connection Position to

stecting Lever

EE%ecting Roller

Pulley {or Upper Sprocket
| Shaft.

Detecting Lever

iking Position

Lver )
fgwer Loop Resetting
holler

I1AH

This pin remove lower loop
resetting arm.

"l ‘I‘ll

—




Remedy

Correct the position. If required
adjust it applying jig. Tampor-
ing with it may result worse regul

Run out of lubricant on switch cam Grease the surface of cam, afler t
surface control panel removed.

Worn or damaged spring of switch Replace the spring.

Run out of lubricant on maovable part Lubricate.

{link lever, ete.)

e

Forcign matter, such as screw or ofhérs, Check and remove the causc.
touching the movable part

4. Insufficient movement of link lever or ard

(l) Improperly pesitioned sw1tch See above [-(1).
‘(2) Loose link-fastenirg screw Tighten the screw.
:(3) Loose fastening~-screw for switch-shaft Tighten the screw.

~Aam —

s

‘3. Teo 3mall clearance between sound drum and Adjust the clearance about lmm
‘7. pad roller in the SET position. ~as a standard. Adjust the posi-

tion of stopper plate for pin on
the horizental link.

¢ Inoperative lecop restorer

Foor sensitive detecter . Check the cause and improve

- int., (Positi
Loop restorer works, btut normal loop is ‘the faulty point. (Position
_ of detecting roller, smooth-
not obtainable. . .
. ness of bearing, stopper poszi-
tion, spring condition, etc.)

Faulty pull down mechanism - . See 2.4-2-2.

sassembly

Don't remove control switch excepting when it is Jjust required, for the reason

T

described in 3.% and 3.7.1.

:Prior to remove horizontal link, remove flywheel, fan case, motor contrel assy,

~etc. previously.

Prlor to remove the lever for tenszion roller and vertical link, remove internal

-

ispeaker. motor, pull down mechanism, etc. previously.
>
fEAfter the obstacles are taken away, links and levers can be,:gmoved easily.

=:Be sure to.note that how they are conqtructed and the inportant pointa should

_-;be recorded. Qisassembly should be limited within smallﬁﬁgzt,as reaguired.



Checkings (f? . : o

Turn the contreol switch to ascertain that the arms and rollers are properly
displaced and reset as controlled. . .
Remarkably worn reller should be replaced. Clean the surface dirt.
Ascertain that the clearance between sound drum and pad }oller is about lwm
in the SET position. If it iz measured less than O.Smm.rreadjust it.
Lubricate sluggish roller. If required, replace it.

Cam surface of control switch must he lubricated;with'grease._ If required,
lubricate it. ‘

The setting of cam on control switch must be fastened tightly. '

1 run cut of o0il is detected at sliding or rotaing purt such as link l;vcr

=te.,. lubricate it.

Assembling and adjustment

Fur the notices for setting position of control switch, refer to 3.7.1.
T~ assemble link or lever to the {rame, be careful for the relation to f:he

concerned parts. After the assembling, ascertain that arms and concerned

r.irts are properly moved by operating control switch

SpUND SYSTEM

General Description

:wﬁodel QL-100 is for optical sound reproduction only. Model QL-100M is for both
gl

:iof optical and magnetic sound reproduction, and either of optical or magnetic
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'4.1-1 Optical Sound RHeproduction

The sound signal recorded on film by means af variable area type or variable de-

» nsity type recording, s scanned by the light beam originated from exciter lamp,

o : S .
%%%Thc variation of transmitted light is picked up as the variation of electric Cur:
zw ent by a solar cell, and amplified by amplifier to operate speaker.

gg The cxciter lamp is lit on DC in order to prevent hum noise and the light bram i:

ahead from the corresponding picture aperture.
!&cThe 3/N of optical sound reprudction depends upon not only amplifier .itself but

%ﬁﬁupon the grain of emulsion, dirt, uniformity of scanning beam, displacement of

ggiscanning beam, etc. The proper adjustment of scanning beam is very impertant.
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s e v e G, i xux:;::;;ﬁ;nuurumuuus anu LeLuL o idmg
are required. (“ . (TX
1} 400Hz, 7000Hz signal level tes® film, and 3000Hz (or 3150Hz) flutter test
2) Bazz track test film
3) Level meter an: oscilloscone
4) Distortion meter
5) Flutter meter

6) Multi-frequency test film

t4.1-2 Marnetic Sound Reproduction

Gound signal magnetically recorded on film is picked up as the variation nl ele
ric current, which is fed to amplifier and reproduced as sound by Joudszpnaker,
The magnetic sound head touches the film at the point separated from picturs
apnrture hy 28 frames on-film. A rollér presses the {ilm from back side trward
magnetic head, to keep good contact.

The magnetic sound reproduction is sensible to the magnetic flux induged by mot
transTormer and electrical wirings, so that they are carefully paesitioned andg
shielded. And a backing coil is placed close to the tead and connected in meri
wilh the winding of magnevic head. By adjusting the direction of backing coil,
the stray flux arnund can be cancelled to obtain the best S/N. ‘
The relation betwesn magnetig\gﬁngilm is very important, and reguires morc.min
adjustment than for optical sourd reproduction.

The materialg required for the adjustment are same as *+hat for optical sound

reproduction, excepting test films are recorded magnetically.

Optical Reproduction Assy

General Description

The light beam from exciter lamp is
facusséd on the sound track of run-

ning film. The variation of light

beam is received by solar cell and

transduced as the variation of elrg-
tric current. In the figure,()is

exciter lamp (Type KEQ70, Ratiné &V

: =1}, (@) is sound lens,(7)is solar .

- CEJ],(E)HHG(:)ETE pin and screw for

 sound lens setting.

Film sliding
surface.

Fig. 14 .




-}12-2 Trouble~shooting . £
Trouble and cause Remedy -
i 1. o sound
'-(1) Dofective exciter lamp . Replace.
(2) Defective solar cell Replace.
(3) Broken wiring .Check and repair.
(4) Poor contact of ccntactor(:) Correct.
(5) Faulty exciter lamp circuit, faulty amp- Hefef to "Amplifier®.
lifier or defective spcaker. ,
2. lLow level of sound | B
(1) Improperly positioned scanning sound‘ Adjust the position of {riction
track roller.
(2) Dofective exciter lamp . Replace.
(3) Dirty sound lens top Clean it with air brushinr.
(4} Out-focussed or improperly positioned Correct it.
sound lens. ‘
" (5) befective solar cell ' ‘Replace.
(©) Defective ampliT™ier ' See the notes for amplifiery. .
(7 Hcmarkably-low line voltage Improv: the power supply, Q.g:
. use a step up auto-itranzformer.

% 4.2-3

(1)

{2)

{1)
{2)
(3)

(1)

2-5

Disassembly .
Sound lens(é)and its holﬁer(@\should not be removed, as a rule. Solar ce!
can be replaced by removing pad roller arm. (For QL-100M, O-M select swi’
must be removed also.)
when sound lens(é)or sound lens holder(:)is removed, focussing of sound 1

is required after the asscmbling {See 4.2-5).

Checkings

Inspect the film sliding surface for dirt. If required, clean it.
Clean the sound lens top and the face of solar cell with air brush.

For other troutle remedy it referring to 4.2-2.

Assembling and Adjustment

Sound lens should not be readjusted. When if the adjustment is indispensable

proceed as follows: e

T —

Employ 7000 Hz signal level test film, thread it so that the film base

faces toward the sound lens. (Hefer to the note belSﬁﬁ)
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ihgpnncct 80 Dummy, level mﬁigr (10k.nterminal) and oscilloscoge, all in

‘parallcl, at the speaker \.cminal.

",

iﬁlace the volume control about middle, and treble tone control at maxiﬁum.,

éioosen the setting screw sc¢ that the sound lens can be moved. GStart the film

H

#?and move the lens baclk and forth, and rotate it, to obtain fhe maximum output
S,
;,level. Fasten the lens setting screw tightly. In this process, be careful

kf.
%;ﬁot to let the output level down by fastening the setting screw,
1 .

%;[The lens should be maved applying special tool engaged w.th the lens. Thre

. tool! olher than specified if engaged, may cause the damage eof 1eﬁs.]

0={:::j____1 _ i Level meter

10k

20w "““—"—‘-‘“*—T
Oscilloscope

% 3P0)
E @ Pad Roliesr {¢

G%'\.[Vl"“r'i{:tif:m Holl

Stablilizer

G
o
(:5/ ™~ Pad Roller f{or Stabilizer

) Damping Roller

—_

Fig. 15

)
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3-1 General Descrlp»iog--\ . ('f‘.

Intermittent motion is "eqr_u‘ed for picture projection, but for the film passing
-'through the sound scanning part, absolute uniformity of speed is requxred. And
it is specified that the sound is displaced from the corresponding picture by
;26 frames ahead (in ecuase of optical sound), or 2B frames ahead_{in case of magne
:tic sound) in the fiim travel.

This assy is designed to prevent “he non-uniform motion because of the intermi-

ttent mechanism and sprocket, and the absclutely constant speed of film assurces

the sound reproduction free from wow and flutter.

4,32 Trouble-shooting

Trouble and cause Remedy

1. Zip-zag travel (or lateral -waving) of film
Han-parallel contact of pad roller Check for the following.
Defective or worn pad rollcr(i)or() Heplace it.

Deformed pad roller arm(:)or(:l or deformed Replace it.
dampings roller annG@

Bent roller shaft@.@ , etc. Replace it.

o> (2) Excessive pressure of pad roller Correct the pressure.

. Remarkable filutter

Inproperly positioned. setting spring of Correct or replace.
damping roller, or worn or damaged spring(8 :

NDeformed or eccentric stabilizer drum, or non+t Replace.
smooth rotation of shaft

Foreign matter contacting flywhee) Remove’ the cause.

Worn roller(:) (:) (:)or 0 , or non-smooth Check and clean, lubricate
rotation, or dirty surface of them or replace,

Remarkable vibration ' Replzce rubber leg, or locats

and remove the cause of troub]

Improperly adjustecd lateral position

Improperly positioned roller QEQ Readjust. (See 4.3-5(1))

Improperly connection with control switch

Improper connection to iink (Improper asse- Check and correct.
mbling)

-
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£. 4.3-3 Disassembly

Remove pad rollers(:)and(:), and damping_roller(é)from the controi side,
Hemove pad roller arms@ and@ . ’ -

Don't remove friction roller—QE) carelessly. When it is_disassembled. the

lateral_ adjustment to determine the position of roller(zg is required afl
assempling {See 4.3-5 (1) }.

Remove flywheel (11} from the back zide.

II required, remove stabilizer qg).

Before the removal of damping roliler arﬁ, remove horizontal link {3ee Fip.
. 4.3-4 Checkings (Refer to 3.2 and Fig. 11)

(1) Check for the movement of rollers by transferring control switch.

After a film is threadeé, remove lamp house cover, and place the conirol
switch in the FOR position, and check the movement of film and the rotatior
of rollers.

If non-smooth roller rotation is detected,.lubricate it, or replace it as
required.

Clean the dirt of roller. 0il or g;;ase on the surféce should be wiped off
completely.

Remarkably worn roller should be replaced.

Broken or worn spring should be replaced.



Assembling and Adjustmen.

"Checkings" of parts. .
rﬁi adjustment should be proceeded as follows:

.nerglze the projector. Set the veolume contrel a little up from the middle
aoint and tone control at the middle peoint.

E;rcad a buzz track test film, and start the projector to run fhe film,
ﬁdjur the friction reller setting nut, to adjust the roller positipn 5C as
tc either of 200Hz or 1000Hz is not reproduced.

oy

Eocx the put with locking paint.

s
S
“Magnetic Sound Reproduction Assy

e
T

Pad Roller for .
\ Magnetic Reproduction
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%g selection for optical sf'*d reproduction or magnetic soun”"Teproduction is

rformed by O-M selector(:)

When the selector is turned to MAG, the film will

squeezed between magnetic hﬂad(:)and pad roller(:) and gt the same time,

nicro—JW1tch(:)changes the ampiilier circuit, in.the SET - LAMP positions,

‘he pressure of magnetic head is set at the value as small as

T

required.

i1gh precision is required for the relative position of magnetic head against

!ound track.

LS very important.

Especially, the angie of head gap against the guide edge of film
Backing COil(EDiS on the left of 0-M selecvor knob, and it is

idjusted and locked at position where the least hum noise is reproduced.

Trouble-shooting

Trouble and cause

Remedy

"Ne scund (In magnetic sound reproductior.)
1) Improper position of O-M selector kucb
2) Defective magnetic head i. e., broken head
3) Poor connection of ‘circuit

4) Remarkably improper adjustment of ,ound arm

‘# Remarkable wow and flutier
%% ‘Improper stopping position of pad roller arm

%5 Defective pad reller

igemarkable Hum

{iQDisplaced position of backing coil

‘ﬁﬁﬂad sound gquality (Lack of treble tone]
) Worn magnetic head

g} Impropnrly adjusted magnetic head

Correct tne position of selrector.
Replace it.
Check and repair.

Readjust.

Correct the position.

Replace it.

Adjust S/N with measuring
instruments employed.

Replace and readjust.

Readjust. (With great care).

£31% Disasse
ﬁ_:

o

. Remove pad roller arm, and then
2) Remove

IR

mbly (Refer 4o 4.4-5)

g) When magnetic head is to be
i

replaced,

): Head tarrying plate.shoul‘d

y rcmove pad roller.
0-M selector. and if required, remove micro-switch@. spring @ .elec.
remove it.

not be removed unless it is indispensably requir~d.

gi"lf it is requlred. remove@m Fig.1l4 before the removal oi‘
&




Check...z the movement of parts by turning the control switch and 0-M selector.

A-4 Checkings r - _ ' (T\l
1

)
)

When non-smooth rotation of pad rollezr detected, lubricate or replace itl
il required. )

Dirt on pad roller should be cleaned. 01l céat on reller surface should be
removed completely.

Hroken or worn spring should be replaced.

4.4-5 Ascembling and Adjustment

Disassembly, replacement and adjusfment of magnetic sound nead should be performe

i‘with rnreat care. Never attempt to male these work without measuring instrunents

;rand plenty time reguirec to accomplish the work.

j((l) The mapgnetic sound nead shoula not be tampered. The adjustment of it affccts
the {requency recponse,

;7(2) Hever tamper with the backing coil unless absolutely neccessary, to keap pood

5/ and minimum hum,

¥
5 Amplifier
4:5—] General Descrlptron

E?The amplifier magnifies the signal of s-und track and feeds it to speaker.
To cbtain the sound of pood quality, the exciter lamp is iit on pure DC power

with ripple remoued.

J‘

,The amplifier is energized by double power supply system for 51mp1 (fication.
rLargn IC-employed amplifier is trouble free. stabilized, and of gocd frequency
#'responqe. IC~Q1 is composed of two amplifier ¢circuit systems, and either of
:fhem is selected by O-M selector for optlcal or magnetic sound reproduction.

?ihe tone can be separately controlled for bass and treble. The amplifier output

1 25W maximum.

IC01 Equalizer voltage amplifier VRl Bass control

IC-Q2 Voltage amplifier VR2 Trevle control
1C-03 Power amplifier VR3 Voelume control
Tr-Q4 Stabilizer - TUTOOT ume oo

Trouble and cause Remedy

_ f(Mlcrophone is operative.) -
_-) Broken exciter lamp _ “-Replace (Average life is 300 hr.)

r,iNon—grounded exciter lamp . Correct the egarth




Lrruren luse Fod

{Refer to Note 1.} ~

Broken Q4
Broken diode (D7)

FPoor contact of socket

Inoperative exciter lamp
(Microphone is not operative also.}

Non-grounded amplifier
Dnlective power transformer

lelective connector of amplifier power
teannformer.

é. No sound reproduction

{Microphone is operative.)
. improperly positioned 0~M selector
]nnperétive exciter lamp
hefective solar cell
hefective magnetic sound head
Dafective

e

k4 No snund reproduction
{Microphone is inoperative, and exciter lamp
is working.)

(1} Broken FS2

Nefective Q1 for optical scund
(Refer to Note 2.)

Defective Q2 or Q3.

Faulty Dperation-of.D—M selector

,(2) Defective Ql or Q2
% {Voltage of each part is normal.)

e

- 40 -

01 for magnetic sound reproduction

—

.Replace

neplace L al Ll Lat ehxelwta
lamp circuit is checked for
no short' recuit,

Replace it. . ' .
it.

|/ Repair.

Repair.
Heplace it.

Repair.

Correct the postion.
Refer to above 1.
Replace it.

Refer to 4.4-2.

Replace it.

Replace after the power supply
circuit igs checked for short
circuit.)

Replace it.
Replac: (Check the voltage of

each part.)

Adjust, or replace the switch,

Check and repair.

Replace  it.

Readjust. (Refer to 4.2-5.)

Clean the head.




jorn magnetic head

%efectwe part within VRZ tone control

§c1rcu1t
%
o

0w sound lavel

co
"Low power supply voltape

speaker

Q2, or @3

PDefnctive
j Defective Q1,

" Dropped exciter lamp veltage

sound lens.

)iDisplaccd

e
X

_Forr}pn matter stuck on sound lens

Bad cound quality (wih hum noise)

) LO"t lower {ilm loop
‘1'Remarkahlc AC ripple in power supply

E-’*‘g .

ls Deferctive capacitor C25, C26 or Cl0
i power Circuit. =

within

). Defective capacitor €23 within exciter =ir-
F cujt

=

Remarkﬁble noise

(VolumD control VR3 at minimum)
e

YoDefective

it

2); Defective

Q3 -

speaker

s -
e

noise
he faded out by VR3)

-hem1r¥1ble

§%}N01se can
r@gDefoctivc

E#:Foreign light hitting solar cell

solar cell

"Defective magnetic head

Replace it.

Replace defective part.

line voltage after
checked.

Improve the
the voltage

Replace it.

Heplace it.

Check the exsiter lamp circuit

(Normal veoltape ig 4 — 4.5V DC.

Readjust.

Clean it.

Correct the loop.
part.

it.

Replace
Replace

Replace it.

The cause is hinder than VR3.

Replace it.
Replace it.

Replace it.
Locate the light and shade

Replace it.

Note 1: Easy method of testing tramsistoer

_ Make the continuity test of diode
characteristics with a circuit
tester -




— —

(-

Easy method of inspecting IC

- Touch the terminal of IC with a screw driver tip, then the lcvel of

click noise produced from speaker represents the operation of IC

roughly.
In the connection diagram 5C.-1AB10C237-02,

Terminal 3 of 03-—[:No cliclk noise Faulty 03 or specker citcuit

With click

Terminal 5 af 02——No click ——— Faulty Znd strie of

H

or VR3 cirzusl

- with click
J

Faulty lst etage or tone control ci

LTcrminal 2 of Q2——[-No click

With click
I

Terminal 3 of Q1 (M of selectéor knob
No click ——— Defective Q1
Terminal 5 of Q) (0 of selector knob)

=

.5-3 Disaséemblx

{1} Remove the voiume control knob and tone control knob at operation side,

{2) Remove flywheal at the back side.

{3) Remove all connectors for transiormer and amplifier.
(1) Loosen two screws which fastening the amplifier.

{5)

Remove amplifier.

Checkings

By removing thevcover {control pgnel) and {lywheel, some checkinpgs can be
achived. .

No foreign matter (including screw and washer) shall be d;opped er left o
the printed board. If feund, remove it carefully with a pincette.

If any abnormality is found in part, check and remedy it.

Lead wire must be held remotely from rotary part.

Connector must be connected certainly.

Assembling and Adjustment

The assembling of parts to projector body should be made in the reverse o

— —

of disassembly. =
After assembled, ascertain that 4.5-4 is perfectly observed.

e

After fhe knob, cover, etc, are assembled, operate the projector conformi

to the projection procedure. Turn VRl - VR3, and inspect the sound level




(*‘ . gf‘; .

Sound quality and noise, with special cautions on the sound reproduction.
(3) If required, &ll or+he part of 4.5-6 should be performed, to record the=
Ly : - .
periormamces of sound systemrysing measuring instruments. And if reguired,

make adjustment to sustain the performances.

.5-¢ Testing Sound System

" Sound system should be tested by the following procedure. The explanation is

- Tor optical sound reproduction. For magnetic sound, apply it correspondingly

(1} Flutter test
% a} Thread SMPTE flutter test film 3000Hz or 3150Hz on the projector.

b} Set the volume control at middle, and both of tone controls at middle also.

Set the pointer of flutter meter to CAL line {(in red).

c) Measure the cverall wow and flutter. The measured value shall he (. L% max

= SpeakefﬂFlUtter meter

BIL20W

.. {2) Measuring the maximum output power
a) Thread SMPTE 400Hz signal level test film on the preojector.
b} Set both of tone contrels at middle, volume control at the extreme clockwist

c) The read of level meter (hipgh frequency volt meter) shall bez#3dB (20%) min

— Level meter
. | 10k

T OBAL20W

QT(S) S/N test

A)Thread SMPTE 400Hz signal leve=l test film.

blSet both of controls at middle, and adjust the volume control so as the leve!
meter indicates ;20dB.

c)Holding this state, unlcad the {ilm, and start the projector. The output

level of noise shall be -20dB. (The connection diagram is same as above (2).

-

Note: During this measurement, be careful not to exposure the solar cell to

foreign light, such as room light.
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Distortion test

Thread SMPTE 400Hz signal level test film. . Distortion me
. 10k SL
400hz Tidter

Set the tone controls at middle.

Adjust the volume conirol so as to the level

Level moter

meler points +23dB (15w}, ' 10K
BO. 20w
The measured distortion shall be 5% max.
Frequency response test .
, Oscillosrope
Thread SMPTE multi-frequency test film. c:i::]::_] —
Set the tone controls at middle.
. % Level moinr
When the output level of 400Hz is set at $ 10k
+132dB, ... : 8N 20w

The deviation of output level of the other
froguency against 400Hz shall be -16dB max.

Note: The multi-frequency test film contains the following series of
ffequencles. ‘
400 - 57 - 100 - 200 - 300 - 500 - 1000 - 2000 -
3000 - 4000 - 5900 -~ 6000 - 7000
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